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Abstract: Antimycin A (antimycin), one of the first known and most potent inhibitors of the mitochondrial
respiratory chain, binds to the quinone reduction site of the cytochrome bc1 complex. Structure-activity-
relationship studies have shown that the N-formylamino-salicyl-amide group is responsible for most of the
binding specificity, and suggested that a low pKa for the phenolic OH group and an intramolecular H-bond
between that OH and the carbonyl O of the salicylamide linkage are important.

Two previous X-ray structures of antimycin bound to vertebrate bc1 complex gave conflicting results. A new
structure reported here of the bovine mitochondrial bc1 complex at 2.28 A resolution with antimycin bound,
allows us for the first time to reliably describe the binding of antimycin and shows that the intramolecular
hydrogen bond described in solution and in the small-molecule structure is replaced by one involving the NH
rather than carbonyl O of the amide linkage, with rotation of the amide group relative to the aromatic ring.

The phenolic OH and formylamino N form H-bonds with conserved Asp228 of cyt b, and the formylamino O



H-bonds via a water molecule to Lys227. A strong density the right size and shape for a diatomic molecule is

found between the other side of the dilactone ring and the aA helix.



Cover Letter Plus 6 Referee Suggestions

20 February 2005
Berkeley, CA, USA
Dear Editor,

On behalf of my colleagues and myself, I would like to submit the attached
manuscript for publication as a regular paper in the Journal of Molecular Biology. It
describes our work to date on two structures from the highest-resolution crystals available
today of the cytochrome bcl complex.

Both structures have stigmatellin at the Qo site; this seems to be a requirement for
obtaining this crystal form. One of the crystals is from protein further preloaded with the
potent respiratory inhibitor antimycin before crystallization; the other has only stigma-
tellin.

The antimycin is well-ordered so that the definition of the electron density of the
antimycin and surrounding protein residues and water molecules is good enough to
indicate the individual H-bonds and van-der-Waals interactions with a high degree of
confidence. This structure allows us to understand the results of many years of empirical
structure-activity-relationship research on antimycin and its analogues, and will be
invaluable in designing improved drugs to act at this site and in understanding the
mechanism of ubiquinone reduction that occurs naturally at this site.

Structures of the chicken, bovine, and yeast bcl complex are already available,
including two with antimycin bound. However we believe we are just now reaching the
kind of definition that allows us to describe in detail the mode of binding, rather than just
the site and approximate orientation of the inhibitor in the site. As evidence of the
improved definition, three cis-prolines, modeled as "trans" in all previous structures, were
obvious in our structures from an early stage of refinement. More importantly, we are
able to correct a serious mistake in the conformation of bound antimycin, as well as
minor errors in the interactions of antimycin with sidechains. In addition we begin an
analysis of the flexibility of the protein in response to crystal packing, and fail to find any
evidence of an expected long-range conformational change induced by antimycin.

This paper is intended to serve also as the primary citation for these two structures.
Despite our decision to focus on the antimycin binding site and not to describe the entire
structure, the paper has come out rather long. It is possible to further focus the paper by
reducing or eliminating the discussion of other aspects of the structure, the structure
determination, and/or the discussion of conformational changes (not) seen on binding
antimycin.

My feeling is that since we are contradicting a previous paper on antimycin binding
in this enzyme, some discussion of the overall structure is necessary to convince the
reader that it is in fact more reliable. And since the "far-reaching conformational change"
induced by antimycin is such an important part of the literature concerning this enzyme,
we would be remiss if we described structures with and without antimycin and did not
look for the conformational change. I would greatly appreciate advice from the editor and
reviewers as to which parts would be distracting from the main point or less interesting to
the readers.



Suggested reviewers:
Peter Rich (University College, London; PRR@UCL.AC.UK)
Hideto Miyoshi, (Kyoto Univ, Kyoto 606, Japan, miyoshi @kais.kyoto-u.ac.jp)
Herman Schagger (schaegger @zbc klinik. uni-frankfurt.de)
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Peter Nichols (?)
Bill Cramer (Purdue WAC@BILBO.BIO.PURDUE.EDU)
Diana Beattie (Va. Univ. School of Medicine)

We have prepared a rather extensive set of supplementary materials to be made available
online for the reviewer and later readers. The list is described in an appendix which I will
include at the end of the manuscript as there is no provision for this item in the
uploadable files. Of course we are receptive to comments about the suitability of these
materials. The vrml files mentioned in the appendix may not be uploaded with this
submission because they are not one of the explicitly allowed formats. These files need
no processing: they are web-ready and can be viewed in a web browser after installing a
plugin or helper application which is available (at least) for Windows, Linux, and Irix
operating systems.

I thank you for your consideration,

Edward Berry, Ph.D.



* Revision Notes

Revi ewers' comments:

Revi ewer #2: This is a well witten paper that describes two new crysta
structures of stigmatellin-ligated bovine bcl conplex, one without Iigand at the
Q site and a second with bound antinycin AL The data around the antinycin site
are of high quality and all ow the binding node to be described accurately for
the first time. The structure highlights errors in previous nodels of the key
interactions of antinycin functional groups with surrounding protein structure
and al so shows for the first tine the presence of a co-bound diatom c nol ecul e
in the antinycin pocket. Interestingly, no major conformational change

di f ferences were found between antinyci n-bound and free structures, a finding

t hat argues agai nst previously proposed nodels in which |arge conformationa
changes are induced by changes within the Q-site. The work is a valuable
contribution to the understanding of the binding of antinmycin and its node of
action.

| have one major and several relatively mnor coments for author consideration
Maj or Conment

The aut hors solve two structures, one with and one w thout antimcin A

However, the antimycin-free structure is not presented and, nsot inportantly, a
nunber of key points about it are not specified. Specifically, is ubiquinone
present in the Q site and is each Q site occupied or, as in the reported yeast
structure with cyt ¢ bound, is ubiquinone in only one of the two sites ? If

ubi qui none is not present, then what replaces it ? It would be val uable to see
an overlay of the Q site residues in antinycin-bound and free states and far
nore useful than the figure 9 plot. Presumably, there nust be significant
changes of residues lining the pocket. The information on ubiqui none occupancy
of the site and structure without antinycin seens essential for any eval uation
of significance of (lack of) conformational effects of antinycin binding.

A short section has been added addressi ng these questions (p. 23, "conparison of
antinycin and ubiquinone . . .), and the requested overlay is included as new
Figure 7. W chose to superinpose with the structure Y21, which is essentially
conpl ete now, because the simlar cell paraneters mnimze crystal packing
distortion. Structure Y21 will be deposited and its PDB code inserted in the
Accessi on section (actual code will be supplied with proof corrections)

M nor Points

- the paper is extrenely long and parts of the descriptions of (page 10
onwar ds) overall structure, cyt b secondary structure and (page 27 onwar ds)
stigmatellin binding confirmwhat is already published. If any shortening is
warrant ed, then these parts could be condensed;

We feel the "overall structure" section is inportant, as this paper is to serve
also as the primary citation for these structures, but it has been shortened a
little. The description of secondary structure has been nmerged with that of hene
b-hi and both parts condensed. Figure 3 show ng secondary structure has been
renoved to the supplenental materials. The section on stigmatellin binding and

t he acconpanyi ng Tabl e 6 have al so been noved to suppl emental materials. Mention
of stigmatellin has been renmoved fromthe abstract, and a sentence added to the
"overall structure" section. Ad Figure 6 - the schematic of antimycin
interactions - has been renoved, as the sane information is available in Table
3. Two paragraphs justifying the | ack of a conformati onal change were renoved
fromthe | ong range conformati onal change section because the sanme ideas are
presented in the discussion.



Page 16: The authors make the statenent: Likewise if the water Wb ligating N?
of Hi s97 is an H bond donor to the propionate and to a backbone carbonyl, then
the i m dazole N ?nust be protonated; inplying a positive charge on this

i mdazole as well. But, since the other nitrogen that ligates the nmetal is

i nevitably deprotonated, protonation of the N should nmean that the histidine is
net neutral

The point is well taken, and this statenment has been renmoved, as well as the one
concer ni ng charge on the other histidine.

In figure 1, nunbering of atons discussed in the text would be hel pfu

Sel ected atons, including those nmentioned in the text, have been | abeled in
Figure la according to the definition in PDB AMY and ANY. As nentioned in
Footnote g, different nam ng conventions are in use.

In addition to these corrections, m nor proofreading corrections have been made
t hroughout and a nunber of sentences have been reworded or condensed for
clarity. Afile with differences highlighted can be supplied if desirable.
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Antimycin A (antimycin), one of the first known and most potent inhibitors of the
mitochondrial respiratory chain, binds to the quinone reduction site of the cytochrome bc,
complex. Structure-activity-relationship studies have shown that the N-formylamino-
salicylamide group is responsible for most of the binding specificity, and suggested that a
low pK, for the phenolic OH group and an intramolecular H-bond between that OH and
the carbonyl O of the salicylamide linkage are important.

Two previous X-ray structures of antimycin bound to vertebrate bc; complex gave
conflicting results. A new structure reported here of the bovine mitochondrial bc,
complex at 2.28 A resolution with antimycin bound, allows us for the first time to
reliably describe the binding of antimycin and shows that the intramolecular hydrogen
bond described in solution and in the small-molecule structure is replaced by one
involving the NH rather than carbonyl O of the amide linkage, with rotation of the amide
group relative to the aromatic ring. The phenolic OH and formylamino N form H-bonds

with conserved Asp228 of cyt b, and the formylamino O H-bonds via a water molecule to



Lys227. A strong density the right size and shape for a diatomic molecule is found

between the other side of the dilactone ring and the 0 A helix.

Keywords: cytochrome bcl; antimycin; respiratory chain; membrane protein complex;

inhibitor binding site

Introduction

The cytochrome be; complex is an enzyme (E.C. 1.10.2.2, ubiquinol:cytochrome c
oxidoreductase) that comprises the middle part of the mitochondrial respiratory chain. It
is a multi-subunit membrane protein, with 10 or 11 protein chains in mitochondrial forms
and 3 or more in bacterial complexes. It always contains the three redox subunits
cytochrome b, cytochrome c¢;, and the iron-sulfur protein (ISP); which contain
respectively two hemes B, heme C and a Rieske-type Fe,S, iron-sulfur cluster. It
catalyzes reversible electron transfer from ubiquinol to cytochrome ¢ coupled to proton
translocation across the inner mitochondrial membrane, probably by a mechanism like
the "protonmotive Q cycle"" > %,

The existence of inhibitors specifically binding to and inhibiting the two ubiquinone
reaction sites was critical in the elucidation of the Q-cycle mechanism. One of the earliest
known (for a review of early work see ref. °) and most potent (with a Kp on the order of
30 pM’) of these is antimycin A (antimycin)®. Antimycin binds specifically to the
quinone reduction site (Q; site) of the cytochrome bc; complex. When bound, the UV-

visible spectrum of the high-potential cytochrome b is shifted to the red and the



fluorescence of antimycin is quenched, leading to the conclusion® that antimycin binds
near the heme bp.

Together with British Anti-Lewisite (BAL) or alkyl-hydroxynapthoquinone (HNQ),
antimycin enabled the demonstration of two independent pathways for reduction of
cytochrome b by ubiquinol, one sensitive to antimycin and the other blocked by BAL
treatment or HNQ, in the "double-kill" experiment’.

When antimycin is bound, the bc; complex exhibits an unexpected inverse relation
between the redox poise of the high potential chain (iron-sulfur protein and cytochrome
¢;) and that of the b cytochromes, resulting in phenomena coined "oxidant-induced"® and
"reductant-controlled"’ reduction of b cytochromes. This is explained in the Q-cycle
mechanism (Scheme 1) and in an earlier model'® by having the b cytochromes and the
high-potential chain connected to each of two sequential one-electron steps in the
oxidation of quinol at the antimycin insensitive (Q,) site. In the Q-cycle scheme
antimycin blocks the reaction at the Q; site, at which cytochrome b equilibrates directly
with the ubiquinone/ubiquinol couple, masking the oxidant-induced reduction in the
absence of antimycin.

Generation of a semiquinone at the Q; site is expected from the Q-cycle mechanism
due to sequential one-electron reduction of quinone there by successive turnovers of the
Q,-site reaction. A semiquinone signal has been observed by epr spectroscopy and it is
eliminated by antimycin'" %, consistent with the predictions of the Q-cycle scheme. Thus
antimycin could be considered a marker for the Q; site of the Q-cycle mechanism.

Antimycin dramatically increases the stability of the bovine be; complex in the

presence of bile salt detergent taurocholate”’, inhibiting the "cleavage" reaction



quantitatively at stoichiometric concentrations. These and other observations® '* > ¢ led

to the conclusion that antimycin-binding induces a far-reaching conformational change in
the cytochrome bc; complex. Dithionite reduction of the complex results in a similar
protection against cleavage'’, and affects the apparent cooperativity of antimycin
binding® suggesting that redox state of cytochrome b may also be coupled to the
conformational change. More recent indications of an antimycin-induced conformational
change include an effect of antimycin on the sensitivity of the iron-sulfur protein to
proteolytic cleavage'’, and an apparent effect of antimycin on "half-the sites reactivity"
of the Q, site'®.

One model" for the reaction mechanism of the be; complex invokes conformational
coupling between events at the Q; site, where antimycin binds, and the Q, site, where the
bifurcated transfer of electrons from ubiquinol to cytochrome b and the iron-sulfur
protein must be enforced to maintain proton-pumping efficiency. After different positions
of the ISP ectodomain were observed in crystals and proposed to be involved in the

catalytic cycle™, it was suggested”" **

that such conformational coupling might prevent
the ISP from returning to the Q, site until the second electron had passed to heme by and
the Q; site, ensuring bifurcation.

Despite the circumstantial evidence for a conformational change involving the Qi
site, no significant conformational change in the N-side or transmembrane domains of
cytochrome b has been observed in the crystallographic structures. With the initial
chicken be; structures, we reported® an upper limit of 1A in the absence of stigmatellin

(and 0.5 A in its presence) for the maximum difference of C-0 atom positions (residues

2-380) between crystals with and without antimycin. Gao et al.** reported rmsd 0.33 A



for all but one of the 378 residues modeled; comparison of structures Intk and Intz
shows the largest deviations to be 2.2A for residue 2 and 1.4 A for residue 267.

In potentiometric titrations it has often been observed that the cytochrome bee,

(bseo in bacteria) species attributed to heme by titrates heterogeneously® 2% 27 28 2% 30,

with part showing a midpoint potential (E,,) around 150 mv and the rest around 50 mv (in

bacterial chromatophores at pH 7). In the presence of antimycin only the low potential

30; 31
d B

component is observe . In the presence of funiculosin there is only one component,

with Em near that of the high potential componentw; 32

. If the system is poised so that by
is partly reduced, addition of antimycin results in oxidation of cytochrome 5> *°. These
phenomena have been explained as due to the mechanism by which cyt by equilibrates

26; 27; 31; 33

with the Q pool via the Q; site , or alternatively as due to redox interaction

2%:3% in which the redox state of one

between the cyt b heme and quinone species at the Q;
component affects the midpoint potential of the other. If the latter explanation is correct,
the possibility that antimycin and funiculosin mimic different redox states of ubiquinone
at the Q; site seems attractive.

Thus there remains a large body of experimental observation concerning antimycin
and the reaction at the Q; site that is not very well explained at present. In the process of
unraveling the details of the reaction, and in explaining these diverse observations, it
would be very helpful to know how antimycin, funiculosin, and ubiquinone bind to the
site. In addition, the Q; site of fungal and other plant pathogens is an important target for

. 34; 35
crop protection agents ~

. The site is of potential significance in treatment of human
disease if species-specific inhibitors can be designed. Thus antimycin has been the

subject of numerous structure-activity-relationship studies aimed at understanding the



mechanism of the enzyme and at developing powerful new crop protection agents'® %>

38:39:40; 41

Antimycin (Figure la) has a head group consisting of 3-formylamino salicylate,
amidified to a dilactone ring consisting of L-threonine (whose amino group is amidified
to the salicylate moiety) and a 2-alkyl, 3,4-dihydroxyvalerate. It is the 4-hydroxy group
of the latter that participates in the dilactone, and the 3-OH is esterified by a branched
carboxylic acid (acyl side chain). There is heterogeneity in the 2-alkyl group (alkyl side
chain) and in the acyl side chain, which at least in antimycin A1 has recently been shown
to consist mainly of 2-methyl butanoate*” rather than isovalerate (3-methyl butanoate) as

deduced earlier®: **

. High resolution chromatography has resolved commercial antimycin
samples into as many as ten different compounds®.

Early structure-activity-relationship studies have led to the conclusions that the N-
formylamino-salicyl group is responsible for most of the binding specificity, and to the
importance of a low pKa for the phenolic OH group'®. The dilactone ring and substituents
can be replaced by a long-chain fatty amine with retention of tight (UM) binding and
inhibition. More recent studies have examined stereospecificity of the dilactone’” and
probed with substituents at various positions on the salicylamide group® *°. Conclusions
of the latter studies include the importance of the phenolic OH and formylamino groups
and an intramolecular H-bond between the phenolic OH and the carbonyl O of the amide
linkage by which the rest of the molecule is connected to the 3-formylaminosalicylic
acid.

Antimycin was instrumental in locating the Q; site in the first crystal structure of a

be; complex™, but no coordinates for antimycin were deposited in the Protein Data Bank



(PDB). Since then two structures have been made available with coordinates for
antimycin, PDB entries 3BCC (chicken) and INTK (bovine). The low resolution of the
former structure made it impossible to discern details required for a rigorous description
of antimycin binding. Structure INTK was processed at higher resolution (2.6 A),
however the work presented here shows that it, too, has errors in the details of binding.

In this work we introduce two new crystal structures of the bovine mitochondrial
be; complex with stigmatellin at the Q, site. PDB Entry 1PP9 (2.23 A) has no Q;-site
ligand added, while 1PPJ (2.28 A) was co-crystallized with antimycin. This allows us for
the first time to reliably describe the binding mode of antimycin at the level of detail

required to begin to understand its diverse effects on the bc; complex.

Results

Resolution and quality of the structures

The diffraction was somewhat anisotropic, as judged by the "falloff" analysis in the
program TRUNCATE and by anisotropic scaling during refinement in CNS which gave a
B tensor with diagonal elements -15.3, 0.6, 14.7 A? for 1PP9 and -12.5, 3.8, 8.6 A” for
1PPJ. The data reduction and refinement programs we used have no provision for an
ellipsoidal resolution cutoff, so to avoid losing any useful data in the well-ordered
directions we used a resolution cutoff of 2.07 for 1PP9 and 2.0 for 1PPJ in the initial data
reduction. In the final refinement for deposition and calculation of refinement statistics
(Table 1b), a resolution limit of 2.1 A was used for both structures. This should not be

taken as the resolution of the structure, however, as the data in the outer shells were quite



weak. A more objective measure of the resolution of a diffraction dataset’” is given by the
"optical" resolution as calculated by the program SFCHECK® . However the optical
resolution is defined differently (how close two features can be and still be resolved by
the data, rather than as a dmin cutoff), so they are not directly comparable. A sparse
random survey of structures deposited with data during 2002 showed (unpublished work
of E. Tung) that in the range from 1.2 to 3.0 A the optical resolution R,y was related to
reported resolution cutoff dmin by the expression (Rope = 0.42 + 0.59dmin). The datasets for
structures 1PP9 and 1PPJ have optical resolution 1.72 and 1.75. By the above relation
this is the type of resolution to be expected from the average structure using a resolution
cutoff 0f2.23 or 2.28 A.

While this is only marginally higher resolution than the best yeast or bovine bc;
structures previously available, we think the quality of the structures is significantly
higher. This is due to the presence of a dimer in the asymmetric unit, which for the same
solvent content doubles the number of unique reflections at a given resolution. Because
non-crystallographic symmetry was quite good for most of the protein, the use of NCS-
restraints resulted in effectively doubling the data/parameters ratio with consequent
improvement in the refinement process. In addition, while making the final model we had
the benefit of using all the previously deposited structures for comparison and evaluation,
which we gratefully acknowledge.

At the current state of refinement (Table 1b) the free-R factor is approximately 0.40
in the shell around 2.1 A for 1PP9, and below 0.4 at 2.0 A for 1PPJ, suggesting the
datasets actually contain some useful information to these resolutions. Analysis of the

structures’ by PROCHECK *** *° show them to be within the norm or better on all



measures as compared to 2.0 A structures. These structures are the first cytochrome bc;
structures to achieve greater than 90% of the residues in the allowed regions (A, B, L) of
the Ramachandran plot, as expected for real proteins based on analysis of structures
solved at better than 2 A with R-factors below 20%°. Overall real-space R-factors are
0.155 and 0.148, and real-space correlation coefficients are 0.909 and 0.921 for structures
1PP9 and 1PPJ, respectively (EDS website, http:/fsrvl.bmc.uu.se). Representative
electron density from well-ordered regions in crystal 1PPJ are shown in stereo pairs of
Figure 2 as well as in the figures documenting the mode of antimycin binding (Figures 1,
5, and 6).

Still, the current structures are disordered in a few sections, and so for some
features it will be best to look at structures from other crystal forms. In such areas where
the structure is not completely determined by the data, the electron density has been
interpreted liberally to provide our best guess of the actual arrangement. To avoid over-
interpretation of the structure and possible erroneous conclusions concerning features not
described in the text, it is important to compare all the available structures, and to
examine the electron density on which the feature is based. To facilitate independent
evaluation of structural features by others, the original data (structure factor amplitudes)

for the structures have been deposited with the Protein Data Bank.

Overall Structure
The overall structure of the eukaryotic be; complex has been described previously?” % >"

>2_ The transmembraneous region is made up of 26 transmembrane helices, with each

monomer contributing 13: eight from cyt b and one each from subunits 7, 10 and 11 plus



the transmembrane anchor helices of the ISP and cyt ¢;. The redox-active ectodomains of
the ISP and cyt ¢; together with subunit 8 (acidic "hinge protein") make up the membrane
extrinsic portion on the external or "P" side of the membrane, while the two largest
subunits ("core" proteins™) and subunit 6 make up the extrinsic part on the "N" side.
Subunit 11 is peripherally bound to the transmembrane domain*® and readily dissociable
after solubilization in DM. It is not present in this crystal form.

Table 2 lists the number of residues modeled for each subunit of each monomer of
the two structures discussed here. It also defines the chain letters for the 10 subunits in
each of two monomers: Chains A to J are subunits 1 to 10 of the "first" monomer, while
N to W are the corresponding subunits in the second monomer. The hemes and iron-
sulfur clusters are numbered starting at 501 in the same chain to which they are linked.
Water molecules are numbered starting at 1, ligands present at the same place on both
monomers are labeled starting at 2001 for monomer 1 and 3001 for monomer 2, and
ligands without symmetry mates are numbered starting at 4001.

The 11-subunit bovine bc; complex contains 2166 residues per monomer (ref 54,
Table 2), and the 10-subunit preparation used here has 2110 of these. Due to omission of
disordered areas, the final structures contain about 2009 residues in each monomer, or
95% of the residues present. The model is lacking the first 17 residues of subunit 2, the
first 14 residues of cytochrome b, the first 11 of subunit 6, the first 12 of subunit 8, about
half of subunit 9, and smaller sections elsewhere. Monomer 1 of 1PPJ has fewer residues
because it is lacking the first 29 residues of subunit 10, which were disordered. Poorly

ordered residues that are likely to have mistakes in the current model include the

10



interdomain linkers of subunits 1 and 2 (A/N 223-230, B/O 230-233, ) ; E:79-80 E:178-
190; and F109-110.

The entire stigmatellin molecule is well ordered in the current structures, with all
but two atoms (the methoxy carbon C5A and final carbon of the tail) covered by 2F,-F,
density at a contour level of 2.0 0 (Figure 2b). The stereochemistry of the 4 chiral centers
and the planarity at the isoprenoid unit are clear, and are consistent with what is known
from chemical investigations™.

Modeling of the lipids and detergents in these structures is not yet complete, and
will be described in a later paper. At present there are five phospholipids in 1PP9 and
four in 1PPJ. One of the best ordered (residues 2007 and 3007; with phosphate H-
bonding Tyr103 and Tyr104 of cyt b) is in the position of one of the lipids in the chicken
bc; structures (e.g. 2BCC) and is also conserved in the yeast bc; complex (1KB9, 1P84).
Phospholipids 2006 and 3006 correspond to the "interhelical lipid" described in the yeast
bc; complexsz, at the coming-together of transmembrane helices from subunits 3, 4, 5,
and 10. As described also by Iwata® there are two cardiolipin molecules in the bovine
complex where one was modeled in yeast (1KB9).

Six hexyl glucoside (HG) molecules have been modeled in 1PP9, and nine in 1PPJ.
For the most part these are poorly ordered and may be misidentified, however in 1PPJ
there is one hexyl glucoside that is exquisitely defined by the density (Figure 2c¢). The
hexose ring is pinned in a crystal contact between helix aM? of chain A (at the level of
393-394) and the imidazole ring of O:His192 in a symmetry-related dimer, presumably
accounting for the good order. In addition there are H-bonds from O2 of the sugar to

A:Ser397 (shown) and from O6 to A:Glu394. This well-ordered detergent is seen in all

11



crystals examined so far that have cell edge a = 128 A, but in the looser lattice of 1PP9
this contact does not occur and the detergent is disordered. In one crystal with cell edge a
~120 A (not shown) this detergent is absent and O:His192 of the sym-related molecule
packs directly against helix M of chain A . Thus the detergent seems to be the "shim"
which accounts for the frequent occurrence of the a=128 A cell edge after partial
dehydration of the crystals.

As expected in the presence of stigmatellin, the ISP is in the proximal or "b"
position, with a hydrogen bond between His161 and stigmatellin, which is bound in cyt.
b. The significance of this H-bond has been described in a recent note’’. The methionine
axial heme ligand in cyt ¢; has "R" chirality at the SO atom, as in the chicken 1BCC or
yeast 1EZV structures (Figure 2a). The heme planes of heme bg, heme by, and
cytochrome ¢; are at angles of 25 - 26°, 5 - 6°, and 14 - 16° to the membrane normal,
respectively. The orientation of the hemes about their pseudo-two fold axis is
unambiguous and is the same as originally modeled in the chicken structure 1BCC. Cis-
peptide linkages are present at the peptide bonds involving Pro222, Pro436 (cyt b) and
Pro74 (cyt ¢;) as the (i+1)™ residue. The assignment is unambiguous for these three
residues, and has been verified in cross-validated SigmaA-weighted Fo-Fc omit maps
calculated for 1PPJ omitting residues in a sphere of radius 3 A around the residue and
calculated between 93.5 and 2.2 A resolution®. Pro21 in subunit 2 is also modeled as a cis
peptide, but the position of His20 is not well defined by the density so this is likely to be

in error. No other cis-peptide linkages were found.
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Heme-binding helix bundle and heme bH

58;59; 60 20; 46;

As deduced from sequence analysis and described in previous structures
>2_ cytochrome b is primarily a-helical, with eight transmembrane helices labeled A - H
and four "surface" helices labeled aa (before Helix A), aed; and acd, (Between helices
C and D), and aef (between helices E and F). There is one small 3-sheet consisting of
two antiparallel strands from the linker regions before helices A and E, which will be
described below in connection with the antimycin site.

The two hemes are located within a four-helix bundle consisting of helices A, B, C,
and D; with the high potential heme (heme bg) toward the N side and low potential heme
(heme by) toward the P side of the membrane. Both hemes have bis-histidyl ligation,
with the histidine ligands provided by helices B and D (His83, 97, 182, and 196 in the
bovine sequence). In addition there are four conserved glycines in helices A and C where
the heme ring makes a close contact (Gly34, 48, 116, and 130).

Heme by, with axial ligands His97 and His196, is distinctly curved: pyrrole rings®
A and C bend toward the His97 side while rings B and D are nearly in a straight line with
the iron (forming the axis of curvature). Pyrrole rings B and D lie along the axis of the
four-helix bundle with rings A and C on the sides, inserting between the helices that
comprise the bundle. Ring A, exposed between helices A and D, contributes to the
antimycin binding site (below).

As reported”” > the propionate on the A ring is bent sharply back toward the axial
ligand His97, making an ion-pair with the guanidino group of Arg-100 (bovine sequence
numbering). We can see now (Figure 3) that this ion pair involves only one of the

carboxylate oxygens and NH1 of the guanidino group of R100 (distance 2.8 A), but that
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the propionate in addition binds two very well-ordered water molecules (Figure 3 and
Table 3). The same propionate oxygen that ion-pairs with R100 has a second bond (2.8
A) to an entity modeled as water W4, whose other ligands are the other (D) propionate
and Ser205 Oy. The other oxygen of the A propionate is separated by 3.3 A from the
NH2 atom of Argl100, but makes a very strong (2.44 A) bond with another stable water
molecule W5 which bridges between this propionate and the N& atom of the heme axial
ligand His97. This water also makes bonds with the carbonyl oxygen of Trp30 and
backbone N of C33 in the A helix. This rigid framework presumably serves to fix the
plane of the heme-ligand histidine, and may be partly responsible for the heme curvature
mentioned above. The sharply bent A propionate arm also forms one surface of the Q;
binding site (see below), and may be on the path for electron transfer between heme by
and quinone at that site. The other propionate, on the D pyrrole ring of heme b, H-
bonds with one carboxylate oxygen to the side chains of Ser106 and Trp31, and with the
other to the backbone nitrogen of Asn206 and to the water molecule W4 mentioned
above. This arrangement of the propionates, Argl00, the two waters, and their ligands is
the same in the presence or absence of antimycin, and is seen also in the yeast bc;
structures (e.g. 1P84), so it is likely to be a static arrangement. However if at some point
in the reaction cycle the A propionate could be released to straighten out, it would put the
carboxylate in the Q; site, as a possible ligand for a quinone species there, as well as
modulating the charge density near the heme iron and curvature of the macrocycle.
Ser205, one of the ligands for strongly ordered water W4, is replaced by Asn221 in

Rb. sphaeroides. 1t has been proposed that the Od1 atom of Asn221 occupies the position
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of W4 bridging between the two heme propionates, positioning the NO2 atom to serve as

a ligand for quinone in the bacterial complex™.

Molecular configuration of bound antimycin
The antimycin in structure 1PPJ is very well ordered, with average B-factors in the two
monomers of 41.5 and 43.6 A®, barely above that for the backbone of cytochrome b
(39.0, 40.9) and lower than the average B-factor for the structure (50.2 A%). The electron
density is correspondingly good, and there is little ambiguity in the placement of any of
the atoms except the tips of the alkyl and acyl side chains. The degree of order is greatest
on the formylamino-salicylamide portion, which is well defined in 2F,-F. maps
contoured at 2.1 0 (Figure 1b), and decreases through the dilactone ring and into the alkyl
and acyl side chains at the other end. At 1.5 0 (not shown) the acyl chain is visible
through C3 and shows the methyl branch to be at the 2 position as reported*” rather than
the 3 position as previously believed, and at 0.9 ¢ (Figure 1c) there is weak density for
C4 in one monomer, tentatively modeled in Figure 4b and 4c for completeness. The alkyl
side chain has density through the fifth carbon when contoured at 0.9 o (Figure 1c)

The dihedral angles of the formylamino group® are approximately 0° (©;) and 180°
(©,), in agreement with values found in an energy-minimized structure’®. Similar values
were found in the small-molecule structure™ and for the bound inhibitor in structure
INTK. These angles put the formylamino group in the plane of the salicyl ring, directed
away from the OH and carboxylate groups and toward Lys227 of cyt b (Figure 6). The

observation® that a methyl group at position 4 but not at position 5 diminishes binding of
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antimycin analogs is consistent because the methyl at position 4 (compound 17) would
prevent the formylamino group from taking on this conformation®®.

The dihedral angle ©3 between the phenyl ring and carbonyl carbon of the salicylate
moiety is approximately 180°; that is the amide group is rotated 180° relative to the
salicyl ring from the small-molecule structure. This means that the internal H-bond
between the phenolic OH and amide carbonyl oxygen, which was proposed to be
important for inhibition’®, and which was observed in the small-molecule structure®
(indicated in Figure 1a), is actually not present in the enzyme-bound form (Figure 1b and
Ic). The observed orientation of the amide moiety with respect to the salicylate ring is
contrary to that modeled in structure INTK. This and other discrepancies will be
considered in the Discussion section.

The 9-membered dilactone ring of antimycin is puckered with alternating members
directed up and down except CP of the threonine’, which is between members facing up
and down. The chirality of the chiral centers meshes with the puckering in such a way
that the three bulky substituents as well as one methyl side chain (C5 of the valeric acid
moiety) project equatorially, i.e. more or less in the plane of the dilactone ring, while the
two carbonyl oxygens project perpendicular to the ring. The other methyl group (Cy of
threonine) projects at an intermediate angle. The planes of the ester and amide
substituents and the salicyl ring are nearly perpendicular to the dilactone ring. This
differs from the small-molecule structure, in which the plane of the salicyl ring and amide
are approximately 45° from that of the dilactone ring (Compare Figures la and 1b; in

both of which the salicylamide is in the plane of the picture).
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The antimycin-binding site

Figure 4 shows the make-up of the antimycin binding site in different levels of dissection,
and Table 4 lists contacts between antimycin and the protein. Briefly, the antimycin
headgroup is found in a pocket which is bounded by helices aA, aD, aE, and a-a; as
well as the edge of heme by exposed between helices 0A and aD of the four-helix
bundle. Strong hydrogen bonds are formed directly with Asp228 in helix E and via
ordered water molecules to Lys227 in Helix E and Ser35 in Helix A.

Figure 4a shows the underpinnings of the antimycin binding site in helices A and E.
These helices cross at an angle, with Van der Waals contacts at the crossing between the
side chains of Leu43 and Leu239 (not shown). The N-terminal (N-sideb) ends of these
helices are connected by [-bridges between residues in the sequence preceding the
helices: residues 21, 23, and 25 in the region before helix A make backbone H-bonds
with residues 221, 220, and 218 before helix E. In addition a strong hydrogen bond
between the side-chains of Asp216 and Ser25 hold these two residues together. These
[-bridges are represented by the antiparallel arrows in Figure 4, and together with helices
A and E they bound a triangular volume that encloses the Q; site. Another connection
between the A and E helices is made by Lys227 in the E helix which H-bonds with the
backbone oxygen of residue 27 and a highly ordered water molecule attached to helix A.
These bonds are part of a more extensive H-bonding chain that is involved in antimycin
binding but is present in both structures 1PPJ (with antimycin) and 1PP9 (without). This
chain is shown in stereo in Figure 4a. Lys227 and the first water (W1) are bonded to each

other and to the carbonyl oxygen of residue 27. W1 is also bonded to Oyl of Asn32. Ny2

of this residue H-bonds a second water (W2) which in turn bonds to Ser350y and to the
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carbonyl oxygen of Asp228, further linking the A and E helices. A third water (W3) also
bonds with Ser350y and additionally with the backbone O and N of residues 31 and 35,
respectively (Figure 4a). As these latter two atoms would normally be involved in the a-
helical H-bonding of helix A, W3 can be seen as "intercalated" into the helix®.

In addition to the A and E helices, both the D helix and the a-a surface helix
contribute to the Q; site. Helix D is omitted in Figures 4a and 4b for clarity (the view is
from the position of helix D), but the linker polypeptide connecting helix D to helix E is
shown. Ser205, early in the D/E linker is shown as ball-and-stick. This residue has been

24333261 "and will be discussed further below.

implicated in quinone binding at this site
The a-a surface helix, starting with residue 15 is shown. This turn borders on the Q; site,
and there is some indication that the carbonyl oxygens of residue 16 or 17 may H-bond
with the sidechain of His201. Unfortunately this region is poorly ordered in both
monomers of these crystals, and its contribution to the Qi site can better be seen in the
yeast (e.g. 1KB9) or chicken (3BCC) structures.

In Figure 4b antimycin and heme by are added to the picture, and Figure 4c shows a
spacefilling model of everything represented in 4b and also adds helix D as a thin ribbon.
The H-bonding contacts of antimycin can be seen in Figure 4b and, in greater detail, in
Figures 5 and 6. The only direct H-bonds with the protein involve conserved Asp228, the
carboxylate of which binds to the phenolic OH and the formylamino NH. It seems
reasonable to assume that Asp228 is deprotonated at the pH of the crystal, and serves as
H-bond acceptor in both these bonds. The phenolic OH also has an H-bond with the

intercalated water W3, as well as the intramolecular H-bond mentioned above with the

amide NH. Following the reasoning above it must be the acceptor in both of these bonds,
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as its one proton is being donated to Asp228. The formylamino oxygen H-bonds to water
W1 discussed above. Otherwise the contacts appear all to be hydrophobic. Strikingly, no
H-bond is made with the dilactone ring or its acyl side chain.

The substituents of the "A" pyrrole ring of heme by (the bent propionate described
above and a methyl group) protrude from the 4-helix bundle between the A and D
helices, forming part of the surface of the Q; site. The space-filling model in Figure 4c
illustrates the intimate contact between heme (orange) and antimycin (magenta),
consistent with the electronic interactions required to explain the quenching of antimycin
fluorescence and the spectral shift of cytochrome by on binding. The aromatic
headgroup of antimycin is inserted into a cavity between the bent propionate and Phe220.
The aromatic ring of Phe220 is not quite perpendicular to the salicyl ring, the actual angle
being 77°. The axial methyl group of the dilactone ring interdigitates loosely with the

methyl groups on pyrrole rings A and B of the heme.

Van der Waals contact with Ser205, a possible ubiquinone ligand

On the other side of the Formylamino-salicyl ring from Asp228, potential H-
bonding partners are Ser205 and His201 (Figure 4b and c, Figure 6), both believed to be
important in ubiquinone binding at the Q; site’” ** °"* . Ser205 makes Van der Waals
contact with C5 of the salicylate ring, but there is no H-bonding partner on this area of
antimycin.

In antimycin analogs lacking the 3-formylamino group, inhibition can be restored
by 3- or 5-NO, groups, and to some extent by a 5-formylamino group’'. This has been

attributed to a requirement for an electron-withdrawing substituent to increase the acidity
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of the phenolic OH'®, however, based on a more extensive set of analogs, Tokutake et al
decided that electron-withdrawal did not correlate well with activity, and concluded
specific interactions of both the formylamino and phenolic OH with the protein were
involved. It seems likely that a nitro group in the 5- position would H-bond Ser205, while
one in the 3- position would H-bond Asp228. Superposition of 3- or 5-nitrosalicylate on
the salicylate moiety of antimycin in 1PPJ (not shown) results in too-close contacts (1.7
and 1.3 A) of the 3-nitro group oxygen with Asp 228 and the 5-nitro group with Ser205.
Small adjustments in the positions of these side chains, or slight repositioning of the ring,
could allow a good fit.

Thus H-bonding may be as important as electron-withdrawal in explaining the
effects of nitro- substituents. However in light of our assumption that the phenolic OH is
the H-bond donor in the bond with Asp228, it has to be questioned whether the more
acidic nitro- compounds, which might be deprotonated at neutral pH, could bind in the
same way as antimycin. In fact the detailed inhibition pattern of nitrosalicylate
compounds has been found to be quite different from antimycin and other 3-formylamino
compounds, the nitrosalicylates being ineffective in eliciting either the "double-kill"

behavior or oxidant-induced reduction seen with antimycin*” .

His201 conformation
The most enigmatic part of the structure around the antimycin binding site is the
52; 61; 62

critical conserved residue His201, which is believed to be a ligand for quinone

either directly’' or indirectly through a water molecule’>. When contoured at a 1.50
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density level (Figure 6a) the imidazole ring seems well localized, but poorly shaped for
this resolution. His201 here is modeled in a position close to rotamer 5", as in all
vertebrate cyt be; structures currently available, and there is really no possibility of
modeling it in with a significantly different value of chi-1.

The distance from His20IN€2 to the antimycin O is 4.20 A, precluding any
significant direct H-bonding. An extra bit of density has been modeled as water, with
distances 2.81 A from the water to the amide carbonyl O of antimycin and 2.63 A to the
Ne2 of His201. In fact the density is too close to the histidine to be a water molecule.
Non-bonded interaction terms in the refinement process have pushed the modeled water
outside of the density peak, and displaced His201 slightly from its best fit. When the
water is moved to its density peak, the distances are 1.82 to the His201 and 3.07 to
antimycin. When the water is removed and the model is subjected to further positional
refinement, His201 moves only slightly closer to antimycin, distance 4.12 A (not shown).

When contoured at a lower level (1.00, Figure 6b), the density around the imidazole
spreads out in a triangular shape and merges with the peak assigned to water. This may
result from a mixture of two alternative conformations: one in which the water is present
at its density peak but His201 rotates back to be farther from it, and another in which the
water is absent and His201 rotates forward toward the water position and bonds directly
with antimycin.

The two conformations postulated here, and the presence or absence of a water
molecule between the histidine and the Q;-site occupant, should not be confused with
another interesting difference between available structures. In all the yeast structures

presented to date, His202 (corresponding to His201 in the bovine sequence) is positioned
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close to rotamer 3". A water molecule bridges between the N€2 nitrogen and the carbonyl
oxygen of ubiquinone. In the chicken bec; structures with ubiquinone, His202 is close to
rotamer 5, which allows a direct H-bond to ubiquinone. It seems quite reasonable that
both these conformations are correct, depending perhaps on pH or ionic strength, and that
the direct involvement of a water may be part of the mechanism for uptake of the protons
involved in quinone reduction at the Q; site. However that may be, all of the vertebrate
bc; structures available today have His202 (201) in rotamer 5, and all the yeast structures
have rotamer 3. At first glance the bovine structure 1INTZ (with quinone supplemented)
seems to be an exception, as the H-bond between quinone and His201 is mediated by a
water molecule as in the yeast structures. However superposition of the chicken and yeast
structures shows that in 1INTZ, His201 is in the chicken position (rotamer 5) and the
quinone is deeper in the pocket than in the yeast or chicken structures, making room for

the mediating water.

Unknown molecule in hydrophobic site between dilactone and helix A

There is a strong density between the dilactone ring of antimycin and helix A which
during most of the refinement of the structure was modeled as a water. Since there are no
nearby H-bonding partners to account for stabilizing a water molecule in this position, it
was removed before submitting the structure to the PDB. However this leaves a strong
peak in difference Fourier maps, indicating that something is there, even if it is not a
water. The peak is oblong and about the right size for a diatomic molecule. In
consideration of the hydrophobic nature of the environment and the lack of H-bonding

partners we think it may be a nonpolar gas such as nitrogen or oxygen. It is modeled as
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O, in Figure 6, and labeled "unknown". The closest contacts in antimycin are O7 and
C11 (3.7 and 4.0 A). The closest contacts in helix A are the carbonyl O of ser35 (4.0 A)

and sidechains of I1le39 and Ile42 (4.0 - 4.2 A).

Comparison of antimycin and ubiquinone binding positions; local
conformational changes induced by antimycin

Disappointingly, the ubiquinone molecule in the crystals without antimycin (1PP9 and
Y21) is much less well ordered than antimycin in 1PPJ. There is density in the position indicated
for the ubiquinone ring by previous structures (1BCC and 1EZV), however the shape is not well-
defined. It seems likely that the occupancy is significantly less than one, due to dissociation
during the purification in detergent-containing, quinone-free buffers. Water or other molecules
may have entered the unoccupied Qi sites, resulting in the poorly defined density of the
crystallographic average. Current experiments are aimed at maintaining a high quinone
occupancy by purification in detergent micelles doped with ubiquinone.

There is no strong indication of asymmetric ubiquinone occupancy such as reported®® ** for
the yeast enzyme with one mole of cytochrome ¢ bound per dimer: The peaks of the density
attributed to ubiquinone in monomers 1 and 2 were 3.0 and 2.10 in 1PP9, but 2.6 and 2.8 0 in
Y21. The shapes were similar. Ubiquinone has been modeled into the density based on the
previous structures, and refinement of the model did not lead to significant discrepancies from
those structures. Thus the results obtained superimposing Y21 below are essentially the same as
would be obtained superimposing the yeast or chicken structures. Another bovine structure
(INTZ) presents a slightly shifted position for ubiquinone.

Figure 7 shows superposition of the Qi sites of 1PPJ and Y21 based on a rigid core of
cytochrome b, including the four-helix bundle'. The quinone ring does not superimpose with the

aromatic salicylate ring of antimycin, rather it is centered on the carbonyl carbon of the amide
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group. Carbonyl oxygen O1 of the quinone is positioned near the phenolic OH oxygen of
antimycin (0.63 A) making the same H-bonds to Asp228 and water W3 as that atom makes. The
other carbonyl oxygen, O4, extends toward His201, reaching farther than the carbonyl oxygen of
the antimycin amide and making a direct H-bond (or a water-mediated H-bond in the yeast
structures) with that residue.

There is surprisingly little rearrangement in the protein backbone and even sidechains
surrounding antimycin, as compared with for example the rearrangement of protein around the

23; 66

o site upon binding inhibitors™> ®*. Gao et al.** also remarked on the structural rigidity of cyt b
p g

on antimycin binding, but reported significant conformational changes of cytochrome b residues
Ser35, His201, Phel5, and Met194. Comparing structure 1PPJ with 1PP9 or Y21 (Figure 7)
showed Ser35 to be identical and His201 not to have changed significantly. We see both
conformations for Met194 in the presence or absence of antimycin. The side chain of Phel5 is

completely disordered in all three structures.

Long-range Conformational changes induced by antimycin binding and by different crystal
packing forces

As described in the introduction, there are several reasons to believe that antimycin
binding triggers a long-range conformational change in the bc; complex. Cursory
comparison of the structures described here gives no indication of such a change: the
differences between crystals with and without antimycin are smaller than differences
between crystals with the same Qo-site occupancy but different cell parameters,
attributed to crystal packing distortions. The comprehensive comparison that would be
required to put an upper limit on the magnitude of change that might be due to antimycin

binding is beyond the scope of this work, however some preliminary quantitative
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comparisons will be described which indicate that the change must be quite small. The
conformational changes observed are also of interest to indicate the modes of flexibility
of the protein, whether due to crystal packing forces or inhibitor binding.

In order to look for conformational changes induced by antimycin binding, we
compared C-a positions of cytochrome b in structure 1PPJ with structures lacking
antimycin (Figure 8 and Table 5). Structure 1PP9 lacks antimycin but has significantly
different cell parameters (Table 1a) from 1PPJ, so differences may be due to different
packing forces. A third structure of similar resolution (optical resolution 1.70) and
lacking antimycin but with cell parameters similar to 1PPJ was compared to control for
these changes.

In the structures compared here (all containing stigmatellin), a core domain of
cytochrome b consisting of the four TMH of the four-helix bundle plus much of ed;-cda,
the ef-linker, and the F helix before the kink at 300 (aF1) could be superimposed with
rmsd 0.133 A or below and maximum deviation 0.28A. The exact residues included in
this core are listed in the legend to Figure 8, which shows the by-residue deviation,
between 1PPJ (with antimycin) and two structures without antimycin, when cytochrome
b is thus superimposed.

The N-terminus and the de linker, both involved in the Q; site, were significantly
different between 1PPJ and 1PP9, while the ab and be linkers showed minor deviations.
The mobile region in the de loop actually extends into the N-terminal part of helix E, as
far as residue Lys227. Although significant, these movements are very slight, as can be

seen in Figure 7.
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Helix E starting at 228 could be included in the core domain but gave a slight but
perhaps significant increase in rms deviation between the C chains of 1PPJ and 1PP9 (but
not between P chains). To test the hypothesis that the E helix transmits a conformational
signal to the P side upon antimycin binding at the Q; site, helix E was excluded from the
core region used for superposition, and treated as a separate domain.

With the cytochrome b chains thus superimposed, distance between corresponding
atoms in pairs of chains were plotted in Figure 8. Any large effect of antimycin should be
seen as differences between 1PPJ (with antimycin) and 1PP9 or Y21, and not between
1PP9 and Y21 (both without antimycin).

Such by-residue plots of atom deviation are limited in sensitivity by the inherent
noise in the structure, the estimated standard deviation for atom positions being 0.3 - 0.5
A for these structures (Table 1b). If it is assumed that sections of protein move as rigid
bodies, much smaller movements can be detected because positions of all the atoms in
the body contribute to determining its position and the "jitter" in individual atomic
positions averages out. We tested two domains for such rigid body movement relative to
the core domain used for superposition. One was the helix F,+G+H region discussed
below, which seems to be moving independently between 1PPJ and 1PP9, and the other
was helix E, which shows significant deviations between these structures in the C chain
(Figure 8a). To do this the operator best superimposing the domain in question was
compared with the operator superimposing the core domain, giving an operator for the
additional movement required to superimpose the domain in question after the core
domain has been superimposed. This operator was then expressed as a rotation angle and

as the largest movement of any atom in the domain upon application of the operator.
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As a control to test the significances of the differences observed, the Y21 structure
was re-solved twice starting with structures 1PPJ in one case and 1PP9 in the other. After
positioning the models using the now-well-known intercrystal operators followed by
rigid-body refinement and a few rounds of alternating positional minimization and
restrained atomic B-factor refinement, the entire cyt b backbone (excluding the
disordered region before residue 20) was superimposable with maximum deviation 0.16
A and RMSD 0.04. This implies that the small differences observed in this region
between 1PPJ and 1PP9 are within the radius of convergence of positional refinement,
and thus reflect real differences in the data and not results of accidental differences in the
history of model-building.

The results from the comparison of interdomain operators are listed in Table 5. The
G and H helices together with Helix F after the kink at residue 299 (aF2) form a separate
domain which is rotated significantly with respect to the core domain described above: a
rotation of 1.3° with maximum C-a displacement (at C378) of 0.81 A in the case of C
chains of 1PPJ and 1PP9). However the differences correspond more to differences in
cell parameters and which of the two monomers in the dimer is being compared than to
the presence or absence of antimycin, suggesting they result from different packing
forces rather than an antimycin-induced change. The largest changes are seen comparing
IPP9 and 1PPJ, which differ in both presence of antimycin and cell parameters.
Comparing the Y21 structure with 1PP9 (difference in cell parameters) and with 1PPJ
(presence or absence of antimycin), 1PP9 shows the greatest movement of the F,GH
domain in both C and P chains, and the largest movement in helix E for chain C. While

movement of the E helix in chain P was largest in 1PPJ, that movement was a barely
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significant 0.51° rotation with maximal atomic displacement of 0.18 A. This would
appear to limit any antimycin-induced, long-range, static, conformational changes to a

very subtle effect, at least in the presence of stigmatellin.

Ramachandran outliers

It is normal for well-refined structures even at high resolution to have 0.1-0.5% of
residues in the "Forbidden" zone of the Ramachandran plot. However a Ramachandran
outlier can also be an indication of a mis-built residue. Therefore we have examined the
outliers in the two structures presented here to see how well the conformation presented
is supported by the density.

Tyr155 of cytochrome b is a particularly interesting outlier that is well supported
by the density. In bacterial be; complexes, there are two conserved glycines in the turn
between helices e¢d; and cd,, corresponding to positions 155 and 157 in the bovine
sequence. Gly157 is also conserved in the mitochondrial complexes, but surprisingly 155
tends to be an aromat- tyrosine in most vertebrates, phenylalanine in yeast. However the
backbone phi, psi values for this residue are 66 to 68 and -39 to -42° in the bovine
structures and 76.6, -75.0° in the yeast structure. These values lie outside the allowed
region on the Ramachandran plot for any residue but glycine. Thus a mitochondrial
progenitor has placed an aromat at a position in the fold where only glycine could be
accommodated readily, and this strained aromat has been preserved through evolution.
We will not speculate about the function, but note that the aed;-cd; hairpin helix forms
part of the Q, site, and movement of this helix in response to Q,-site occupancy or ISP

position has been reported®* .

28



The residue corresponding to Tyrl55 is also a Ramachandran outlier in all
available structures of the chicken or yeast be; complex, and in the bovine complex in
tetragonal crystals (e.g. 1LOL). Outlier status is avoided in structures 1BE3 and 1BGY by
flipping the plane of the preceding peptide (154-155) relative to all other structures,
however this arrangement of the backbone is incompatible with the density in the crystals
reported here. The backbone density for this residue is quite strong and unambiguous,
however the density on the ring and OH has a peculiar shape. This side chain sticks out
into the solvent from the turn of the ed;-cd; hairpin and makes no contacts with the rest
of the protein, so it is not surprising if it is not well ordered. In chain P the tip of the side
chain of Tyr155 makes a crystal contact (with chain B of a symmetry-related dimer). This
contact varies with cell volume, resulting in the spike at residue 155 in Figure 8, a and c.

Residue Alal71 in chain B ("core II") also falls in the disallowed region of the
Ramachandran plot. This is in a 3-10 helical turn at the end of helix aD®. The electron
density leaves little doubt as to the positions of the atoms, so we believe this also is a real
outlier. It is an outlier in the yeast (1P84) and tetragonal bovine (1LOL) structures as well,
but not in IBGY, again as a result of flipping the peptide plane (B170-B171) in a way
which is inconsistent with the density in our structures.

Residue Met71 in the "tether" region of the iron-sulfur protein differs in the two
monomers. The conformation modeled in the first monomer (chain E) is an outlier in the
structure deposited for 1PPJ (with antimycin), but not in 1PP9 or the Y21 structure, or in
chain R of any structure. This residue appears to have several conformations and is not
very well-ordered. It is likely subjected to considerable strain in some positions of the

ISP extrinsic domain, which could provide the energy for an unfavorable backbone
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conformation. This dynamic linker region is worthy of further study to decide if it is
really an outlier in some of its conformations, and to better define the different
conformations.

The other two Ramachandran outliers are found in poorly defined regions
(A223,224 in the interdomain linker of the largest subunit) and probably represent errors

in the model.

Discussion

A number of features of the bc; complex revealed by the presented structures and not
discerned in previous structures suggests that this is the most accurate structure of the bc;
complex available. In particular, the binding mode of the inhibitor antimycin is defined to a high
level of accuracy. The new structure is consistent with results of structure-activity relationship
studies, however it does not support one of the conclusions from those studies: that the
intramolecular hydrogen bond between phenolic OH and carbonyl O described for the molecule
in solution®® and in the small-molecule crystal* is important for binding and inhibitory activity.
On the contrary, the bound molecule has the carbonyl oxygen facing His201 with a long, weak, or
water-mediated hydrogen bond while the amide nitrogen H-bonds to the phenolic hydroxyl
oxygen. This is quite understandable because the phenolic OH group is H-bonding to aspartate
and is likely to be the donor in that interaction. This would make an H-bond to the carbonyl
oxygen impossible, as that atom can only be an H-bond acceptor. The amide nitrogen, on the
other hand, has one proton that would be available for H-bond donation. Such a rearrangement of
the H-bonding pattern upon binding is not surprising, in fact the possibility was suggested in the
small-molecule structure report”. The importance of the intramolecular H-bond was inferred
from the fact that an antimycin analog in which the amide is separated from the salicylate

benzene ring by an extra carbon (compound B of ref **) and thus could not form the H-bond, was
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10*-fold less potent than an analogue with the amide directly connected as in antimycin. However
this compound would be equally unable to form the intramolecular H-bond between amide
nitrogen and phenolic oxygen that we observe in the bound inhibitor, so these experimental
results are consistent with our structure. In fact it could be said that our structure supports the
conclusion of that study regarding the importance of an internal H-bond between phenolic oxygen
and the amide, but those experiments gave no hint that the amide is flipped; and the amide N,
rather than O, is involved in the H-bond.

The structure of bound antimycin and the surrounding protein presented here differs in
some significant details from that of the structure INTK**. Most importantly, the conformation of
antimycin in the binding site is different. While both structures agree that the dilactone and
formylaminosalicylate rings are rotated relative to each other as compared to the small-molecule
structure, INTK keeps the dihedral between the amide moiety and the FSA fixed, preserving the
intramolecular H-bond between the phenolic OH and the amide O. In 1PPJ there is 180° rotation
about this dihedral relative to the small-molecule structure, breaking the intramolecular bond and
forming a new one between the amide NH group and the phenolic O.

In addition two key residues Ser35 and Lys227 have their side chains modeled differently
in the two structures, resulting in different roles for these residues in antimycin binding. Gao et
al.** report from structure INTK that Ser35 forms H-bonds with the amide carbonyl O and a
carbonyl O of the dilactone ring. In 1PPJ Ser35 is in the most stable rotamer, facing away from
antimycin (Figure 5a) and H-bonds with two waters (W3, W2) and the carbonyl oxygen of
residue 32, but makes no direct H-bond to antimycin. If it were changed to rotamer 2" it would
be positioned to H-bond the carbonyl oxygen of the threonine moiety of the dilactone, as in the
model of Gao et al. However the electron density (Figure 5a) gives no indication of Ser35 in
rotamer 2, even at partial occupancy. On the contrary, as described above W3 mediates an H-
bond between Ser35 and the phenolic OH of antimycin. Likewise Lys227N{ makes a direct bond

to the formylamino oxygen of antimycin in INTK, but in 1PPJ these atoms are 5.2 A apart and
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ordered water W1 binds between them (Figure 5b, 6). Neither structure has Lys227 in one of the
five most common rotamers, however in 1PPJ it is in rotamer 26 (3% frequency) of the more
extensive rotamer library described in ref .

Whenever different results are obtained from two different crystal forms of the
same protein under different conditions, it has to be asked whether the different results
correctly represent two different states of the protein (possibly corresponding to
different steps along a reaction pathway) or whether the feature is actually invariant and
one of the structures is in error. In the case of the orientation of the antimycin amide
group it seems unlikely that both binding modes are possible. Unfortunately supporting
data (structure factors) are not available for the INTK structure, which makes it
impossible to test whether the data would have been equally consistent with our current
model. However the density depicted in the stereodiagram of Figure 2A of ref ** appears
consistent with our structure, having an unaccounted-for protrusion about where we put
the carbonyl oxygen, and having the modeled carbonyl oxygen at the edge of contoured
density with no surrounding protrusion of the density.

While we want to emphasize that the structure of antimycin in 1PPJ is based on the
electron density from x-ray diffraction by a crystal and not on chemical considerations or
structure-activity relationships, the flipping of the salicylate amide moiety relative to the
small-molecule structure seen here nicely explains why compound D of Reference **,
which is methylated on the amide N, is a poor inhibitor despite still having the internal H-
bond (albeit weaker) between phenolic OH and carbonyl oxygen in solution. The amide
of a secondary amine cannot be a hydrogen-bond donor, so the intramolecular H-bond
that we see between phenolic OH and amide N cannot form, and the methyl group would

clash with the phenolic OH preventing the molecule from taking this conformation. The
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explanation is less obvious with the structure presented in INTK, as the amide nitrogen is
oriented toward a spacious part of the pocket containing only water molecules that might
be expected to be displaceable (although methylation would prevent H-bonding with the
water).

As for the discrepancies regarding the roles of Ser35 and Lys128, it seems more
possible that the different rotamers observed in the current 1PPJ structure as opposed to
INTK represent different states depending on pH or ionic strength. However the failure
of that structure to correctly orient the amide linkage weakens the argument for different
conformations of these residues. Since electron density was not shown supporting the
modeled rotamers, and data are not available for independent evaluation, we hesitate to
propose alternate conformations for these residues at this time.

Ser35 is not required for antimycin binding, as Rhodobacter and Paracoccus, which

have Val or Ile here, are inhibited by antimycin. However Rhodospirillum rubrum has
Ser as in mitochondria, and is more sensitive (in whole cells) than Rhodobacter (pers.

1.°® found that mutation of Ser35 to Ile

communication of Fevzi Daldal). Schnaufer et a
led to antimycin resistance in L. tarentolae. However the effect of Ser35Ile substitution
might be expected due to steric effects, and is not necessarily indicative of a role of this
residue in H-bonding to antimycin or stabilizing the waters involved in antimycin
binding.

Despite evidence summarized in the introduction for a long-range conformational
change induced by antimycin binding, no indication of such a change has been reported

from the previous x-ray structures. Our analysis of the present structures also gives no

indication of such a change, suggesting it must be a rather subtle change if it exists at all.
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Much of the evidence for a conformational change is circumstantial, and perhaps amen-
able to alternative explanations. For example the effect of antimycin on the stability in
bile salts may involve strong binding interactions between the inhibitor and the protein
serving to hold together the different parts of the sequence contributing to the binding site
more strongly than they would be held together in the absence of the inhibitor, perhaps
tying down a loose end to prevent some kind of "unraveling" which may initiate the
cleavage reaction.

Antimycin may affect conformational dynamics of the protein in solution or
embedded in the lipid bilayer, allowing or preventing the visitation of certain
conformational states while not affecting the resting state that we see in the crystal, and
these transient states may be responsible for the observed effects. It must also be
remembered that all structures being compared here have stigmatellin at the Q, site, and
it is possible that this tight-binding inhibitor locks the conformation of The Q, region and
prevents conformational changes that would otherwise have been induced by antimycin.
A similar comparison made with the chicken b¢; crystals in the absence of stigmatellin
did not show any clear antimycin-induced change™, but the resolution was lower and

refinement not very complete at that time.

Materials And Methods

Bovine hearts were obtained from a slaughterhouse or meat market and either used
fresh or stored at -20°C or below before use in the mitochondrial preparation. "Sol-grade"
dodecyl B-D-maltopyranoside (DM) and "anagrade" hexyl-B-D-glucopyranoside (HG)

were purchased from Anatrace. Stigmatellin and polyethylene glycol (PEG) were from
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Fluka. Crystallization screen kits mentioned below, as well as cryocrystallography
supplies, were from Hampton Research.

Mitochondrial protein was determined by the Lowry method® with bovine serum
albumin as a standard. Cytochrome bc; concentration was determined from the difference
in absorbance of the dithionite-reduced sample at 562 vs 600 nm, for which an extinction

1

coefficient for the bovine enzyme of 70 cm™ mM-1 (E. Berry, unpublished; based on

pyridine hemochrome analysis) was used.

Protein purification- Purification was as described”, involving solubilization of
mitochondria with 1.0 g DM per gram protein, anion exchange chromatography on
DEAE Sepharose CL6B with a gradient from 260-500 mM NaCl (in 50 mM KP1i buffer
pH 7.5, 0.5 mM EDTA, 0.1 g/l DM) and size-exclusion chromatography on Sepharose
CL-6B in "sizing buffer" (20 mM K-MOPS pH 7.2, 100 mM NaCl, 0.5 mM EDTA, 0.1
g/l DM). Pooled fractions from the last column were adjusted to 5 UM cyt bc; by
ultrafiltration or dilution in the same buffer. Stigmatellin and Antimycin A were added to
10 pM (2-fold molar excess) from 10 mM and 15 mM alcoholic stock solutions.

Before setting up crystallization droplets a final step (PEG fractionation) was
carried out in which the inhibitor-loaded bc; complex was mixed with successive portions
of a precipitant solution containing 100 mM KMES pH 6.4, 100 g/L PEG 4k, and 0.5
mM EDTA. This procedure clearly separates two populations, a minor fraction
("aggregated material") which usually precipitates at around 0.3 volumes of precipitant
and contains all of the contaminating cytochrome oxidase (present as supercomplex or

micelles containing two separate complexes, and incompletely separated by the size-
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exclusion column) from the major fraction which usually does not begin to precipitate
until more than 0.6 volumes have been added. In the case of the antimycin-containing
crystal, material precipitating between 0.29 and 0.76 volumes of precipitant was collected
by centrifugation and redissolved in several times the original volume of the above-
mentioned sizing buffer. To reduce NaCl and residual PEG from precrystallization, the
buffer was exchanged by several cycles of dilution in final buffer (20 mM Tris-HCI pH
7.5, 0.5 mM EDTA, 1 g/L UDM) and ultrafiltration on Amicon YM-100 membrane. It is
difficult to dissolve the PEG-fractionation pellet directly in a small volume of final
buffer- perhaps due to residual PEG it is necessary to have a higher ionic strength,
provided by NaCl in the sizing buffer.
Crystallization- Crystallization was by sitting-drop vapor diffusion. Protein in the final
buffer described above was mixed with 0.15 volume of 2.5 M HG, and then one volume
(usually 10 pl) of this detergent-supplemented protein was mixed with 0.9 volume of
major precipitant and 0.1 volume of minor precipitant/additive. The major precipitant
consisted of 60 g/L PEG-3350, 100 g/L glycerol, 100 mM Na-cacodylate pH 6.7, 20 mM
MgCl,, and 3 mM NaN3s, and the minor precipitant/additive was Hampton Research's
"Screen II #31", consisting of 200 g/L Jeffamine M600 in 0.1 M HEPES pH 7.5.

We calculate the final pH to be about 6.86, ignoring buffering by the protein itself.
The ionic strength is 72 mM before vapor diffusion. The droplets were allowed to
equilibrate by vapor diffusion against a reservoir containing the major precipitant.
Data collection- The crystals were mounted in a nylon loop on a magnetic pin (Hampton
Research) and flash-cooled in liquid nitrogen for cryogenic data collection. The

diffraction limit and the cell parameters were highly variable, and in some cases warming
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the crystal to room temperature for 1-2 minutes and refreezing in the cold stream
improved the diffraction dramatically. This seems to be related to the extent of
dehydration of the crystals, and we are currently working on a way to optimize the
diffraction by systematic dehydration.

The crystal from which structure 1PPJ was obtained was mounted in a loop and
dipped in a mixture containing equal parts of the mother liquor and cryoprotectant (250
ml/L glycerol, 120 g/LL PEG 4k, 10 mM K-MES pH 6.7, 3 mM Azide) before freezing in
liquid nitrogen. After a preliminary exposure revealed diffraction to 4 A and space group
P2,2,2, with cell parameters 152 x 178 x 227, the pin was removed from the cold stream
and set, base down, at room temperature, so the crystal in the loop was dehydrated by the
downdraft produced by the cold copper pin. After 3 minutes the pin was returned to the
cold stream for data collection, now with resolution limit 2.0 A and cell parameters 128,
169, 232.

The crystal for structure 1PP9 (without antimycin) was not intentionally
dehydrated, however it was one of only 2 crystals diffracting to around 2 A from about
40 that were mounted from the same well. It is likely that these two crystals were
exposed to air longer than the others before freezing. The cell parameters for 1PP9 are
somewhat intermediate between the before and after parameters for 1PPJ, suggesting it is
less dehydrated. The other crystal from that well diffracting to 2.0 A had essentially the
same cell parameters as 1PPJ. This is the crystal Y21, mentioned in the discussion of
antimycin-induced structural changes.

Diffraction patterns were collected in 0.5° rotations. Even for the best diffracting

crystals, the mosaic spread was large (1.0-1.5°). In order to reduce the data to 2.0 A
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without excessive overlap, it was necessary to assume a lower mosaic spread (0.6°)
during spot integration. This results in sampling spot intensity near the maximum of the
rocking curve ("profile peak sampling") but ignores tails of the measured reflection's
rocking curve as well as overlap from tails of neighboring spots in reciprocal space. This
together with radiation decay described below contributes to the higher than usual R-
merge and R-sym values for these datasets.

Both crystals used in the present work were rod-shaped, with dimensions ~0.2 x 0.2
x 1.5 mm. This allowed collecting several different datasets from each crystal, at different
positions along the long axis of the crystal. It was later determined that significant
radiation damage occurred during data collection as indicated by increasing B-factor. In
the case of the antimycin-containing crystal (1PPJ), the final dataset was constructed by
merging early data from each individual dataset, with a cutoff when the B-factor for
scaling against a particular reference was more than 15 A* greater than that for the first
exposures. The measurements from these selected frames from each data collection
were individually scaled and merged in scalepack’'. The resulting incomplete datasets
were merged together using scalepack to make the final dataset. The statistic Ruyerge In
Table 1 and in the PDB file header refers to the R-merge obtained at this second merging
step. For structure 1PP9 data from a single collection was used and Rperge in Table 1
(Rsym in the PDB entry) refers to the initial merging of frames within the dataset.

To prepare for cross-validated (cv) refinement’” a test set of reflections ("Free-R
flags") was chosen from an ideally generated complete dataset to 1.8 A, randomly
selecting 5% of the reflections. This set of Free-R flags was used with every dataset from

this crystal form to avoid biasing the cross-validation.
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Structure determination.

Phasing- The first (low resolution) dataset from a crystal of this new orthorhombic form
was solved by molecular replacement using PDB entry 1BE3 as model. The iron-sulfur
proteins were repositioned as in entry 2BCC, and several regions that were observed not
to fit the 2F,-F. density map were rebuilt. As successively higher resolution datasets were
collected, they were phased by molecular replacement using the best available previous
structure from the same crystal form. Variation in cell parameters made rigid body
refinement of the previous structure against the new data unreliable for positioning the
molecule in the cell.

For each crystal, the model was refined by cycles of manual rebuilding using the
graphics program O alternating with rigid body, multi-rigid-body, positional, and
restrained atomic B-factor refinement in CNS™*. When significant improvement was
achieved in one crystal, the appropriate changes were transferred to the other crystals by
refining the improved model to convergence against the other datasets, comparing atomic
positions with the previous models for those datasets, and examining the differences in
the density to decide which model was appropriate on a crystal-by-crystal and residue-by-
residue basis.

Non-crystallographic symmetry- The crystal contains a dimer of the bc; complex in the
asymmetric unit. Initially non-crystallographic symmetry restraints were used for all
protein atoms. During rebuilding to fit the electron density it became clear that certain
residues did not obey NCS, and the restraints were released for those residues. For a

while NCS restraints were eliminated, and the two monomers were refined and rebuilt
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independently. The resulting structure was examined to locate areas that seemed to
violate NCS, and restraints were re-applied everywhere else. The remaining NCS
violations were examined to determine whether the electron density supported the
violation. If not, the residue was rebuilt in both monomers to be consistent with NCS and
the restraint was re-imposed. If the NCS violation appeared real, the surrounding was
examined for explanations in the form of crystal contacts. Except in the case of clear
NCS violations, application of NCS restraints invariably improved the R-free statistic. It
is not known, however to what extent this is due to improvement in the ratio of (data +
restraints) to parameters, and to what extent to communication between the test and
working sets of reflections (bias) due to the NCS relationship.

In addition to specific violations of NCS, subtle distortions of the protein between the two
monomers were present, presumably due to intrinsic flexibility of the protein and the different
packing forces. To allow for this flexibility without greatly increasing the number of parameters
being fit, the NCS-restrained residues were divided into about 49 NCS groups each of which was

allowed its own NCS operator.

Solvent- Water molecules were added with the water pick program of CNS, and
refreshed periodically by removal of waters flagged by whatcheck as too far from protein
and picking of new waters. As the density improved, some of the solvent molecules took
on distinct oblong or trigonal shapes, and some of these were modeled as oxygen or azide
and glycerol, respectively. Phospholipid and detergent molecules appeared in varying
states of disorder, and some of the best-defined have been modeled.

Validation- The refined structures were subjected to validation using procheck™,
sfcheck®™ and whatcheck”. Residues flagged as unusual were examined and in many

cases rebuilt, then the refinement was repeated before testing again. ARP/wARP version
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6.0 was used to eliminate model bias and confirm the well-determined parts of the
structure by automated rebuilding from free atoms refined by the ARP/wWARP® process
"automated model building starting from existing model". ARP/WARP was able to trace
the protein in as few as 53 chains containing over 3700 residues, as compared to 20
chains containing ~4020 residues in the final models.

When these steps ceased to yield further improvement, the model was saved and
then submitted to a final round of non-cross-validated refinement (positional and B-
individual) using all the data, with all parameters the same as during the final cv
refinement. No manual adjustment was performed on the final refined structure.
Refinement statistics for deposition were obtained by the "xtal pdbsubmission" routine
of CNS using both the final cv-refined structure and the final structure refined against all
the data. The coordinates of the latter structure and the data used in refinement were

deposited in the PDB.

Protein Data Bank accession number

Structure factors and coordinates have been submitted to the Protein Data Bank under the
accession numbers 1PP9 (without) and 1PPJ (with antimycin). The structure referred to

as Y21 is being deposited with accesion number 1??77?.
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Figure Legends

Figure 1. The structure of antimycin (stereo views). 4, From the small-molecule crystal
structure (** ; coordinates from the Cambridge Structure Database, CCDC # 125007).
Hydrogen atoms have been removed from the carbon atoms for clarity. B, from the
structure 1PPJ, with the FSA ring and amide group in the plane of the picture. C, as B but
rotated 75° to view the dilactone ring nearly face-on. The electron density in parts B and

C is a 2F,-F. map contoured at 2.1 0 (B) or 0.9 0 (C) from structure 1PPJ.

Figure 2. Representative density in well-ordered parts of the structure. (a). Heme-ligand
met160, showing chirality about the S atom. (b). Stigmatellin (¢) hexyl glucoside
molecule sandwiched in a crystal contact. The maps are 2F,-F,, calculated from data
between 15 and 2.1 A, sharpened with B -20, and contoured at 2.3 ¢ (a), 2.0 o (b), or 1.8

O (¢); from structures 1PP9 (a) or 1PPJ (b), (¢).

Figure 3. H-bonding around the high potential cyt b heme. (a)- Heme by viewed from
helix B. Water W4 bridges between the two heme propionate side chains, while W5
bridges between a propionate and the heme axial ligand His97. Argl00 interacts directly
with this "bent" propionate, and via unlabeled water molecule W6 with the carbonyl O of
His97. WS5 is also H-bonding with backbone atoms of helix A, which has been removed
from this view for clarity. (b). - The same region viewed from the heme position,
looking toward helices A and B. The heme is removed except the two propionate side

chains. Intercalation of waters W3 and W5 in the helical backbone of Helix A can be
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seen. Waters W1-3 are discussed in the text in connection with antimycin binding. The
map is a 2F,-F. map calculated from data between 15 and 2.1 A, sharpened with B -20,

and contoured at 1.8 g (a) or 1.7 0 (b).

Figure 4. Structure of the Q; site and interaction with bound antimycin. The Q; site lies in
a triangular volume formed by helices B and E crossing at an angle (a). The N-side (N-
terminal) ends of these helices are held together by B-type H-bonding between residues
just preceding the helices (arrows in cartoon) which bounds the third side of the volume,
and by Lys228 of helix E which H-bonds with a backbone O of residue 27, and to a water
molecule bonded to that atom and to Asn32 Oyl of Helix A. These bonds are part of a
more extensive H-bonding chain involving also Trp31, Ser35 and two other waters. In
(b) antimycin (magenta bonds) and heme by (orange bonds) are added. The methyl and
propionate substituents of the "A" ring of heme protrude from the four-helix bundle
between helices A and D (helix D removed for clarity), forming part of the surface of the
binding site. The formylaminosalicylate headgroup of antimycin inserts into the
triangular volume described above, sandwiched between Phe220 of helix E and the heme
propionate, and H-bonding with Asp228 and (via another water) Lys227. In (¢) the
protein elements shown in (a) are rendered as space-filling model to show the surface of
the binding site. Antimycin (magenta carbons) and heme by (orange carbons) are also
space-filled to show the intimate contact between these moieties and the snug fit of the
antimycin headgroup in the protein. The binding pocket is completed by the a-a surface

helix (shown here starting with residue 15) and the D transmembrane helix, left as a
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ribbon for clarity. There may be H-bonds involving His201 in helix D with the amide
carbonyl oxygen of antimycin and with a backbone oxygen in the a-a helix.

At the lower extreme of antimycin is the aromatic ring, viewed edge-on and inserted
between the bent propionate of heme by and Phe220 in helix E. The carbonyl oxygen of
the amide linkage is directed toward the viewer, seen beneath His201 of helix D. Higher
up, the alkyl side chain extends to the right into the lipid-filled cleft. At the top is the acyl
group, with the ester carbonyl oxygen direct towards the viewer. Note the close contact
with heme by, involving not only the aromatic ring of antimycin but also part of the

dilactone ring.

Figure 5. Ser35 carbonyl O faces away from antimycin, and Lys227 interacts with
antimycin through a water molecule. (a) Ser35 and vicinity: a 2F,-F, map contoured at
1.5 0. Asp228 has been removed for clarity, and W2 is not shown. (b) Lys227, Asp228,
and vicinity: Antimycin is in the front and lower part of the figure, with its formylamino
oxygen at the center. Water W1 bridges between the formylamino oxygen and Lys227N(
at the top of the figure. W1 also makes H-bonds with Oyl of Ser32 (left) and the carbonyl
oxygen of C27 (right). Also visible in this figure, two-point H-bonding of Asp228 to
antimycin. In the background is Asn32 with H-bonds stabilizing W1 and W2, and a bond
from the latter atom to Ser35. The intercalated water W3 is behind antimycin, barely
visible through the salicyl ring, with H-bond to Ser35 indicated. The map is the same as

in (a).
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Figure 6. His201 and Ser205. The view is nearly the same as Figure 5b, showing
antimycin, Lys227, Asp228 and water 1. Residues behind those have been removed for
clarity, and the C-terminus of helix D containing His201 and Ser205 is shown. Two
different density levels are used to elucidate the interaction of His201 with antimycin and

the possible involvement of a water molecule. The maps are 2F,-F,, contoured at 1.5 0 in

(a) and 1.0 0 in (b). Also shown is an unknown molecule modeled as dioxygen (see text).

Figure 7. Comparison of Qi-site residues and ligands in structures 1PPJ and Y21. The
two structures were superimposed based on cyt. b residues 32-51, 79-99, 113-145, 161-
201, and 263-300. The backbone is shown for parts of transmembrane helices A (pink), D
(red), and E (green), in color for 1PPJ and gray for Y21; as well as some of the linker
region preceding helices A and D. Relevant side-chains are drawn with bonds and
carbon atoms the same color as the backbone. Water molecules are shown as red spheres
for 1PPJ and pink spheres for Y21. Antimycin from 1PPJ is shown as a purple ball-and
stick figure with red oxygen atoms, while ubiquinone from structure Y21 is yellow. Note
the relatively invariant positions of the backbone and side-chains, and the positioning of

the ubiquinone ring over the amide moiety of antimycin.

Figure 8. Flexibility in cyt b induced by antimycin and/or crystal packing forces. Various
cyt b structures were aligned based on the relatively rigid core consisting of residues 32-
51, 79-99, 113-145, 161-201, and 263-300. Deviations of Ca position are plotted vs
residue number for selected pairs of structures. For each pair the differences in chain C

are shown in red while those for chain P are in blue. The green rectangles along the x axis
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indicate the position of helices in the sequence. PDB entries 1PP9 (without) and 1PPJ
(with antimycin) are the structures featured in this article, while structure Y21 is from a
crystal with cell parameters nearly identical to those of 1PPJ. Thus comparison of cyt b
from the same monomer between 1PPJ with Y21 (b) gives the best indication of
antimycin-induced changes, while comparison of two monomers in the same crystal, or
of 1PP9 with Y21 (c), should show only crystal-packing-induced changes. Comparison of

1PP9 with 1PPJ (a) superimposes both sets of changes.

Table captions.

Table Captions
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Table 1. Statistics from the structure determination process.

Table 2. Model completeness by subunit. For each subunit is given the actual number
of residues present in the complex based on sequence, and the number of residues
modeled in each monomer of the two structures presented here. The chain letters assigned
to each subunit in each monomer are also indicated. Major differences are due to the lack
of subunit 11 in the crystals and disorder of the first 30 residues of subunit 10 in chain J

of 1PPJ.

Table 3. Potential H-bonding partners for six highly-ordered water molecules in the

region of heme by and the Q; site.

Table 4. Residues surrounding Antimycin at the Q; site. For each contact closer than 4 A
is given the residue type, number, and atom; the atom of antimycin, and the contact distance
in each monomer. For distances greater than 3 A, only the closest contact of each protein
residue is given. Except for waters, all the residues contacting antimycin belong to cyt b
(chains C and P). The "water" modeled between His201 and antimycin O3 does not account

for the density as currently modeled (Figure 6).

Table 5. Relative motion of domains of cyt. b between three crystals:
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Footnotes

*Present address:
Ecole Superieure de Biotechnologie de Strasbourg, UPR9050 CNRS, Boulevard

Sebastien Brant. BP 10413, 67412 Illkirch, France

P Abbreviations used are: antimycin, antimycin A; cyt be;, cytochrome be; complex; DM,
dodecyl maltoside; UDM, undecyl maltoside; HG, [3-hexyl-D-glucopyranoside; FSA,
formylaminosalycylate moiety of antimycin; CC correlation coefficient; PDB, Protein
Data Bank; 2F,-F. map, a map from Fourier coefficients calculated as twice the measured
amplitude minus amplitude calculated from the structure, and phases calculated from the
structure. "N-side" and "P-side" refer to the normally negative matrix side and positive
inter-membrane side of the inner mitochondrial membrane. Structures that have been
deposited in the PDB are referred to by their capitalized 4-character accession codes (e.g.
"1P84"). Their authors and literature references can be obtained from the entry at the
PDB if not given here. heme by and heme by, refer to the high and low-potential hemes of
cytochrome b. Heme B refers to Fe-protoporphyrin 9 irrespective of oxidation state.
Heme C refers to a modified Heme B in which both vinyl groups of the porphyrin have

been saturated by addition of cysteine Sy, forming covalent links to the protein.

‘A collection of supplementary materials for this article, available from the publisher (), includes
the following items.

Procheck validation reports for structures 1PP9 and 1PPJ

sfcheck validation reports for structures 1PP9 and 1PPJ
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Set of figures laid out for cross-eyed stereo viewing

Scheme and description of the Q-cycle mechanism

Secondary structure diagram for bovine cytochrome b

Table of interaction distances between stigmatellin and the protein

Expanded Figure 5 with 7 views, one per page:

Stereodiagram of space-filling model of cyt b helix A backbone with intercolated
waters W3 and WS5.

Stereo views of omit map density for antimycin in 1PPJ.

Stereo views of omit map density for critical residues in 1PPJ C:Ser35, C:Lys227,
C:His221-Pro222 (cis-peptide), C:His345-Pro346 (cis-peptide), D:Gly73-Pro74 (cis-
peptide).

List of standard rotamers referred to, defined by side-chain dihedral angles:

VRML views of Figuresl, 5, and 6 with electron density to allow examination from any

angle.

Secondary structure nomenclature for subunits 1 and 2 is defined in Figure 5 of ref. *.

“The pyrrole rings of heme referred to here as A, B, C, and D correspond to

protoporphyrin rings conventionally labeled IV, I, 11, and III.
"There are different conventions for naming the atoms in antimycin, so we have tried to

specify atoms from a chemical standpoint rather than by name. The protein database

maintains two versions of antimycin, AMY (from 3BCC) and ANY (introduced with
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1PPJ). These have the same atom names, but in ANY two additional carbon atoms have
been added to the end of the acyl chain to allow for the possibility that it is heptyl, and
the methyl group on the acyl chain has been moved from the 3- to 2- position in
accordance with recent results*>. In the Cambridge Structure Database of small molecule
structures there is (CCDC # 125007) from the work of Deisenhofer's group, which uses
different atom names. The PDB entry INTK uses the atom names from the Cambridge
Database but the residue name (AMY) from the Protein Bata Bank. The atom names

here, where used in the text and in Figure 1 and Table 4, are from ANY of 1PPJ.

®In fact the helical bonding is interrupted, with normal a-helical bonding involving the N
atom of residues after 35, 3/10 helical bonding involving the O of residues before 31, and
no strong helical bonds of either sort involving O of residue 31 or 32 and N of residue 35.
The distance from 310 to 35N is 5.1 A, and to 34N 4.1 A. The intercolated water W3 is
well ordered, with B-factors 25 and 32 A” in 1PPJ (but 30 and 46 A in 1PP9), well
below average for the structure, and with density in 2F,-F. maps 3.9 to 4.7 0. The heme-
propionate-to-axial-ligand-bridging water W5 mentioned in connection with heme by
can also be seen as intercolated, with a short H-bond to 33 O, but it is equally close to 33

N and 34 N, with neither being as close as 35 N is to W3 (Table 3).

"Rotamer numbers used here refer to the lists of rotamers provided with the molecular
visualization/modeling program O, with the most frequently-occurring being in each case
rotamer 1. Lysine rotamer 26 is an exception, coming from the more extensive collection of

rotamers in reference®’. The actual side-chain dihedrals of the rotamers referred to are as follows:

61



Ser rotamer 1: chi;=63°; Ser 2: chi;= -62°; His 3: chi; = -169°, chi2= 80°; His 5: chil = -59°, chi2

=169°; Lys 26: chi; = -66°, chi,= 180°, chis= 67°, chi;=180°.

"The structure Y21 was chosen because it's cell is most nearly isomorphous with 1PPJ, whereas
1PP9 has significantly different cell parameters. However superimposing 1PP9, or for that matter

the yeast or chicken structures, puts ubiquinone in essentially the same place.

IThe N-terminus of cytochrome b up to residue 20 is modeled differently in 1PP9 and
1PPJ, to the extent that manual rebuilding would be required for convergence when
refined against the same data. Density is not very clear here and it seems likely that
multiple conformations exist for all three structures. This region was modeled differently
in the bovine cyt be; structures from Uppsala (1BE3, 1BGY) as compared to those from
Bethesda (e.g. 1LOL). The possibility has been raised’’ that the N-terminus including a-a

helix serves to transmit a conformational signal between Q; sites of the two monomers.

62



Table 1

Protein Database entry: 1PP9 1PPJ
Inhibitors co-crystallized: stigmatellin stigmatellin, antimycin
A. DATA REDUCTION
Unit Cell Dimensions 139.12 x 171.06 x 227.20 A | 128.53 x 168.75 x 231.53 A
Solvent content 58.2 % 54.7 %
Vu 2.97 2.74
X-ray wavelength *: 0.99200 0.97977, 1.0000, 1.1000, 1.1808
Unique Reflections 312369 285923
Resolution Range, A ?: 50-2.1 (2.18-2.10) 250.-2.100 (2.15-2.10)
"Optical Resolution" ° 1.72 A 1.75 A
Completeness : 97.2% (83%) 98.1% (94.3 %)
Data Redundancy: 5.9 5.630
R Mergeon | : 0.12 (>1.0) 0.149 (0.879)
<l/o> 10.9 (1.037) 18.6890 (2.819)
B. REFINEMENT:
Resolution 24.99 - 2.10 (2.15-2.10) 93.53- 2.10 (2.15-2.10)
Data Cutoff (o) 0.0 0.0
Completeness 97.3 (91.9) 97.7% (90.3%)
# Reflections 305496 (19066) 285060 (16565)
R Value 0.250 (0.40) 0.224 (0.33)
Free R Value 0.287 (0.40) 0.260 (0.38)
Number Of Atoms Used
Protein Atoms 31493 31181
Heterogen Atoms 1005 962
Solvent Atoms 1461 1406
B Values
From Wilson Plot 273 A° 33.50 A°
Mean atomic B Value 46.9 A* 50.20 A°
Anisotropic B4y, By, Bss 15.35, -0.55, -14.81 A’ 12.34,-3.71, -8.63 A°
ESD,- (cross-validated)®
From Luzzati Plot° 0.32 A (0.39 A) 0.28 A (0.35 A)
From Sigmaa® 0.43 A (0.47 A) 0.33 A (0.38 A)
Rms Deviations From Ideality
Bond Lengths 0.007 A 0.006 A
Bond Angles 1.5° 1.4°
Dihedral Angles 21.8° 21.8°
Improper Angles 1.02° 0.94°
C. VALIDATION:
Residues in "Most Favored"
region of Ramachandran 92.1% 92.4%
Residues in Ramachandran
"disallowed" region 0.2% 0.2%
Bad Contacts/100 residues 0.5 0.3
Overall G-factor (ProCheck): 04 04
Real-space R-value 0.155 0.148
Real-space Correlation Coeff. 0.909 0.921

Statistics in the highest resolution shell are given in parenthes es.
POptical resolution is defined in references *"* .
°E simated std. dev. of atomic coordinates. Cross-validated estimates of ESD are given in parentheses.



Table 2

Table 2. Model completeness by subunit. For each subunit is given the actual number
of residues present in the complex based on sequence, and the number of residues
modeled in each monomer of the two structures presented here. The chain letters assigned
to each subunit in each monomer are also indicated. Major differences are due to the lack
of subunit 11 in the crystals and disorder of the first 30 residues of subunit 10 in chain J

of 1PPJ.
number of modeled in structure:
residues 1PP9 1PPJ
Subunit mono- mono- mono- mono-
actual mer #1 mer #2 mer #1 mer #2
1 "core"1 446 A442 N442 A 441 N 441
2 "core"2 439 B423 0424 B 424 0 423
3 cytb 379 C365 P370 C 365 P 365
4 cytey 241 D241 Q241 D 241 Q 241
5 ISP 196 E196 R196 E 196 R 196
6 110 F 99 S 99 F 99 S 99
7 81 G73 T 74 G 73 T 74
8 "hinge" 78 H 66 U 66 H 66 U 66
9 signal 78 | 42 V 42 | 43 V 43
10 62 J 62 We2 J 32 W61
11 56 K 0 X 0 K 0 X 0
sum 2166 2009 2016 1980 2009
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Table 4

Helix A and Waters (W Helix D & E Hene bH
protein Anti distance(A) [protein Anti distance(A) Hene Anti di stance(A)
at om at om C P atom atom C P at om at om C P
ALA17 O Clo0 3.6 3.7 HEMB02 CMA N2 3.8 3.8
| LE27 CD1 2 3.5 3.5 MET190 CG (C23 4.0 3.7 HEMB02 CMA (0°] 3.8 3.7
TRP31 O N1 3.4 3.4 MET194 CG O® 3.6 3.5 HEMB02 CNA (07} 3.2 3.2
ASN32 OD1 C8 3.9 3.9 LEULI97 CD1 &4 3.2 3.1 HEMB02 CNA C20 3.3 3.3
GvY34 O c27 3.9 4.0 SER205 OG ¢4 3.5 3.5 HEMB02 CMA or 3.7 3.7
SER35 CA O/ 3.0 3.1 HEMB02 CNA c27 3.9 3.9
GLY38 CA (27 3.8 3.8 PHE220 CE1 C1 3.3 3.4 HEMB02 CAA (03 3.8 3.9
LEU41 CD2 C25 3.9 3.7 TYR224 CD1 2 3.3 3.3 HEMB02 CAA C6 3.8 3.9
ASP228 OD1**N1 2.8 2.8 HEMB02 CAA Ccr 3.9 4.0
B O ** OL 2.9 2.8 ASP228 OD2**0OL 2.6 2.6 HEMB02 CBA Cl 3.8 3.8
WL O** R 2.6 2.6 HEMB02 CBA (0 3.7 3.8
"W O (0] 2.6 2.8 HEMB02 CBA C6 3.6 3.6
WL203 O (0 --- 3.7




Table 5

F.,G,H helices vs cyt. b core

ffffff Chain C————————— ——————-Chain P———————

angle max disp, atom angle max disp, atom
1PP9 vs 1PPJ 1.392° 0.8389 (378 1.169° 0.6904 P378
1PPJ vs Y21 0.437° 0.3072 <378 0.310° 0.2654 P377
1PPY vs Y21 0.960° 0.5969 (378 0.944° 0.5979 P378
E helix after 227 vs cyt. b core

—————— Chain C————————— —————-——Chain P-——————

angle max disp, atom angle max disp, atom
1PPYS vs 1PPJ 0.927° 0.3315 (C245 0.503° 0.1145 ©P245
1PPJ vs Y21 0.301° 0.1486 C245 0.513° 0.1814 P230
1PPY vs Y21 0.859° 0.2438 (C245 0.349° 0.1600 P228
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Scheme S1. The protonmotive Q-cycle mechanism by which the cyt bcl complex is
believed to couple electron transfer to proton translocation. The horizontal band shaded
with wavy lines represents the lipid bilayer, and the ellipse extending across the bilayer
represents the bc; complex.

Oxidation of quinol or reduction of quinone results in release or uptake of protons.
By arranging sequential oxidation and reduction steps to occur on opposite sides of the
membrane, electron transport can be coupled to translocation of protons. If the bc;
complex simply oxidized quinone at the P-side of the membrane, one "scalar" proton
would be released per electron passing through the complex to cytochrome ¢. In the Q-
cycle mechanism, quinol is oxidized at the P side of the membrane (in the Qo site,
labeled "o0"), but only one of the two electrons released is passed on to cytochrome c.
Thus two protons are released on the P side per electron passing through. The second
electron is recycled back to the quinol pool by a reduction taking place in protonic
equilibrium with the N-side aqueous phase (active site Q;, labeled "i"), resulting in uptake
of one proton per electron. This cycling of electrons from quinol back to quinol does not
contribute to the driving force, but results in one proton being translocated from the N
phase (normally low protonic potential) to the P phase (normally high protonic potential)
and thus requires energy when the membrane is energized with the normal polarity. The
energy is provided by the other electron, which passes on to cytochrome ¢ and eventually
to molecular oxygen in cytochrome oxidase. The overall stoichiometry is thus one proton
translocated and one scalar proton released per electron, which is consistent with the
experimentally determined stoichiometry of proton and charge translocation.

Notice that a single turnover of the Qg site provides only one electron to the Qi site,
while two electrons are required to reduce quinone to quinol. Although some early
models proposed dismutation or input of an electron directly from a dehydrogenase to
complete the reduction, it appears now that this site undergoes two non-equivalent single-
electron reactions: first reducing quinone to a semiquinone and then, on the next turnover
of the Qo site, reducing semiquinone to quinol. Thus the Q1 site must bind semiquinone,
quinone, and quinol at different stages of the catalytic cycle; and an inhibitor acting at the
site might be expected to mimic any one of these three forms of the substrate.
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Figure S1. Helix-Intercalated Waters. Stereodiagram of the beginning of helix A of cyt
b showing how the two "intercalated" waters fit into the secondary structure of the helix.
Purple spheres labeled W3 and W35 are the waters, the other atoms are backbone atoms of
cyt b (residues 25 to 39) with Molscript default colors (C, N, O yellow, blue, and red).
Side-chain atoms have been removed for clarity. Notice the normal a-helical interaction
between atoms 35 O and 39 N, and compare the relation of 31 O with 35 N or 30 O with
34 N.

Omit maps for critical features. Figures in the text show density maps made with
phases calculated from the entire structure, as these phases are the most accurate if it is
assumed the model is correct. Coefficients of 2Fo-Fc were used to minimize model bias,
however there is still some model bias in such maps. As a more stringent test of the
validity of critical parts of the model, Figures S2-S7 show features of the structure 1PPJ
together with density from an omit map, in which those features were omitted to avoid
model bias. Except in Figure S2, residues with atoms within 3 A of the specified residues
were also omitted. Before map calculation, the structure with omitted residues was
subjected to simulated annealing from 1000K in steps of 25 K/cycle, followed by 100
steps of conjugate gradient minimization. No harmonic restraint was applied to the region
around the omitted area during the refinement. The map coefficients were sigma-A
weighted (2mFo-DFc).



Figure S2. Stereo views of omit map density for antimycin in 1PPJ.

As Figure 1b except the map is a Sigma-A weighted simulated-annealing omit map with
antimycin, Lys227, Asp228 and waters W1, W2, and W3 omitted from both monomers
during annealing and map calculation. The map is calculated with coefficients 2mFo-DFc
around antimycin bound in the C chain. Contour level 1.4 G.
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Figure S3. Omit map for C:Ser35. Map as in S2 except that C, P:Ser35 were omitted,
together with residues within a 3A sphere. Contour level 2.0 6. The water molecule W is
also shown.

Figure S4. Omit map for P:Lys227. Map as in S3 except that C, P:Lys227 was omitted,
together with residues within a ?A sphere. Contour level 1.8 ¢



Figure SS. Omit map for C:His221-Pro222. Map calculated as in S3 except that C: and
P:His221-Pro222 were omitted, Contour level 1.8 6

Figure S6. Omit map for C:His345-Pro346. Map calculated as in S3 except that C: and
P:His345-Pro346 were omitted. Contour level 0.7 ¢

Figure S7. Omit map for D:Gly73-Pro74. Map calculated as in S3 except that D: and
Q:Gly73-Pro74 were omitted. Contour level 1.6 ¢
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Figure S8. Secondary structure diagram of mitochondrial cytochrome b. (Modified from
references *2.) The residue-number assignments are based on analysis of the 1PPJ

structure by the program DSSP 3




Table S1. Definition of Rotamers referred to in the text.
residue rotamer Freq.! chil chi2 chi3 chi4

Ser 1 45% 63
2 30% -62
His 3 16% -169 80
5 8% -59 169
Lys 26° 3% -66 180 67 180

'Freq: frequency with which the rotamer occurs in the population
used to define the rotamers.

*The Lysine rotamer 26 seen in C:Lys227 is from the more extensive
collection of ref. 77.

Stigmatellin binding- Stigmatellin binding has been reported from a number of cyt bc;
crystal structures " *° and coordinates have been deposited for two chicken be; structures (2BCC
and 3BCC) and for all of the yeast bc; structures (e.g. 1KB9). Coordinates have recently been
deposited for a bovine structure containing stigmatellin (1SQX), however those coordinates are
not available for comparison at the time of this writing. The two chicken structures had
stigmatellin bound in opposite orientations. That of the later (2BCC) structure was confirmed by
the higher-resolution yeast structures (1EZV and following), and by the structures described here.

The entire stigmatellin molecule is well ordered in the current structures, with all but two
atoms (the methoxy carbon C5A and final carbon of the tail) covered by 2F,-F. density at a
contour level of 2.0 ¢ (Figure 2¢). The stereochemistry of the 4 chiral centers and the planarity at
the isoprenoid unit are clear, and are consistent with what is known from chemical
investigations®.

The current structures essentially confirm the binding mode reported in the yeast bc;
crystals except for some details of the "tail". The main polar interactions (Table 6) are an H-bond
(2.80 A) between the carbonyl oxygen O4 and His161 of the iron-sulfur protein and one (2.54 A)
between the ring OH group (O8) and the side chain of Glu271 in the conserved PEWY motif. As
in the yeast structure there is a water molecule bridging between O8 and the second carboxylate
oxygen of the PEWY glutamate. Another water molecule is bound between that second
carboxylate oxygen, OH of the PEWY tyrosine, and the carbonyl oxygen of ALA127, stabilizing
the position of the PEWY glutamate for its interaction with the Q, site ligand and perhaps
forming part of the pathway for release of protons upon oxidation of ubiquinol.

The other interactions (Table 6) appear to be hydrophobic and Van der Waals, although the
interaction between Tyr278 and the O4 atom of stigmatellin may be a nonconventional H-bond as
suggested by Palsdottir et al.” in the case of a related inhibitor. The tail of stigmatellin at the level
of the first methoxy group passes through a hydrophobic orifice (between helices cd,, C, and F)
into the bulk lipid phase, then bends sharply and lies against the outside surface. The hydrophobic
orifice is bounded by residues Phe274, Met124, 1leu298, Ala277, Leu294, Leul49, Ile146, and
Phe128 (going clockwise around when viewed from outside). On the outside, the tail lies on the
surface between helices c¢d; and C, contacting residues 128, 129, 146, 147, 178. The bent tail
wraps around the side chain of Ile146 in the orifice, so that atoms Cyl and C81 form part of the
wall of the binding pocket for the head group, while Cy2 forms part of the binding surface for the



external tail. Presumably the hydrophobic orifice is the entry point to the Q, site for ubiquinone
and hydrophobic inhibitors, and the size and shape of the orifice as much as the binding
properties of the site determine what substrates and inhibitors can be accommodated.

Table S2. Residues surrounding stigmatellin at the Q, site. For each residue is given
the residue chain, type and number; the closest atom in the residue to stigmatellin, the closest
atom of stigmatellin, and the distance between these two atoms. The residues are divided into the
three areas discussed in the text.

Headgroup pocket: Hydrophobic orifice: Outside surface:
protein Stig. dist- protein Stig. dist- protein Stig. dist-
residue atom atom ance(ﬁ) residue atom atom ance(A)| residue atom atom ance ()
R:HIS161 NE2**04 2.80 C:PHE274 CD1 C22 3.51 C:ALA125 N 014 3.78
R:HIS161 NE2 05 3.30 C:MET124 CB 014 3.83 C:ILE146 CG2 Cl15 3.71
R:CYS160 CB C5M 3.60 C:ILEl146 CD1 C10 4.54 C:LEU121 © Cc25 3.46
C:GLU271 OE1**08 2.54 C:ILE298 CGl1 C23 4.09 C:PHE178 CE1 C21 4.00
HOH299 O **08 2.80 C:ALA277 CB C22 3.82 C:MET129 CE C21 3.68
C:TYR278 CD1--04 3.12 C:LEU294 CD2 012 3.85 C:ILE164 CG2 C21 4.03
C:PRO270 CB C8 3.55 C:LEU149 CD1 012 4.69 C:PHE181 CD2 C21 4.21
C:VAL145 CGl1 05 3.46 C:PHE128 CE2 (C18 3.82 C:THR147 OGl C26 4.07
C:MET138 O CTM 3.47 C:LEU150 CD1 C26 4.55
C:TRP141 C c/M 4.51
C:ILE268 CD1 C7M 3.99
C:GLY142 CA 07 3.64
C:ILEl46 CD1 01 3.56
C:LEU281 CB C3M 4.50
**Hydrogen bond

--Putative unconventional hydrogen bond’.
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Scheme S1. The protonmotive Q-cycle mechanism by which the cyt bcl complex is
believed to couple electron transfer to proton translocation. The horizontal band shaded
with wavy lines represents the lipid bilayer, and the ellipse extending across the bilayer
represents the bc; complex.

Oxidation of quinol or reduction of quinone results in release or uptake of protons.
By arranging sequential oxidation and reduction steps to occur on opposite sides of the
membrane, electron transport can be coupled to translocation of protons. If the bc;
complex simply oxidized quinone at the P-side of the membrane, one "scalar" proton
would be released per electron passing through the complex to cytochrome ¢. In the Q-
cycle mechanism, quinol is oxidized at the P side of the membrane (in the Qo site,
labeled "o0"), but only one of the two electrons released is passed on to cytochrome c.
Thus two protons are released on the P side per electron passing through. The second
electron is recycled back to the quinol pool by a reduction taking place in protonic
equilibrium with the N-side aqueous phase (active site Q;, labeled "i"), resulting in uptake
of one proton per electron. This cycling of electrons from quinol back to quinol does not
contribute to the driving force, but results in one proton being translocated from the N
phase (normally low protonic potential) to the P phase (normally high protonic potential)
and thus requires energy when the membrane is energized with the normal polarity. The
energy is provided by the other electron, which passes on to cytochrome ¢ and eventually
to molecular oxygen in cytochrome oxidase. The overall stoichiometry is thus one proton
translocated and one scalar proton released per electron, which is consistent with the
experimentally determined stoichiometry of proton and charge translocation.

Notice that a single turnover of the Qg site provides only one electron to the Qi site,
while two electrons are required to reduce quinone to quinol. Although some early
models proposed dismutation or input of an electron directly from a dehydrogenase to
complete the reduction, it appears now that this site undergoes two non-equivalent single-
electron reactions: first reducing quinone to a semiquinone and then, on the next turnover
of the Qo site, reducing semiquinone to quinol. Thus the Q1 site must bind semiquinone,
quinone, and quinol at different stages of the catalytic cycle; and an inhibitor acting at the
site might be expected to mimic any one of these three forms of the substrate.
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Figure S1. Helix-Intercolated Waters. Stereodiagram of the beginning of helix A of cyt
b showing how the two "intercolated" waters fit into the secondary structure of the helix.
Purple spheres labeled W3 and W5 are the waters, the other atoms are backbone atoms of
cyt b (residues 25 to 39) with Molscript default colors (C, N, O yellow, blue, and red).
Side-chain atoms have been removed for clarity. Notice the normal a-helical interaction
between atoms 35 O and 39 N, and compare the relation of 31 O with 35 N or 30 O with
34 N.



Omit maps for critical features. Figures in the text show density maps made with
phases calculated from the entire structure, as these phases are the most accurate if it is
assumed the model is correct. Coefficients of 2Fo-Fc were used to minimize model bias,
however there is still some model bias in such maps. As a more stringent test of the
validity of critical parts of the model, Figures S2-S7 show features of the structure 1PPJ
together with density from an omit map, in which those features were omitted to avoid
model bias. Except in Figure S2, residues with atoms withing 3 A of the specified
residues were also omitted. Before map calculation, the structure with omitted residues
was subjected to simulated anealing from 1000K in steps of 25 K/cycle, followed by 100
steps of conjugate gradient minimization. No harmonic restraint was applied to the region
around the omitted area during the refinement. The map coefficients were sigma-A
weighted (2mFo-DFc).

Figure S2. Stereo views of omit map density for antimycin in 1PPJ.
As Figure 1b except the map is a Sigma-A weighted simulated-anealing omit map with
coefficients . Contour level 1.4 ¢
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Figure S3. Omit map for C:Ser35. Map as in S2 except that C and P:Ser35 were omitted,
together with residues within a 3A sphere. Contour level 2.0 6. The water molecule W is
also included.

Figure S4. Omit map for P:Lys227. Map as in S3 except that C and P:Lys227 was
omitted, together with residues within a ?A sphere. Contour level 1.8 6



Figure SS. Omit map for C:His221-Pro222. Map calculated as in S3 except that C: and
P:His221-Pro222 were omitted, Contour level 1.8 6

Figure S6. Omit map for C:His345-Pro346. Map calculated as in S3 except that C: and
P:His345-Pro346 were omitted. Contour level 0.7 ¢

Figure S7. Omit map for D:Gly73-Pro74. Map calculated as in S3 except that D: and
Q:Gly73-Pro74 were omitted. Contour level 1.6 ¢
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Figure S8. Secondary structure diagram of mitochondrial cytochrome b. (Modified from
references *2.) The residue-number assignments are based on analysis of the 1PPJ

structure by the program DSSP 3




Table S1. Definition of Rotamers referred to in the text.
residue rotamer Freq.! chil chi2 chi3 chi4

Ser 1 45% 63
2 30% -62
His 3 16% -169 80
5 8% -59 169
Lys 26° 3% -66 180 67 180

'Freq: frequency with which the rotamer occurs in the population
used to define the rotamers.

*The Lysine rotamer 26 seen in C:Lys227 is from the more extensive
collection of ref. 77.

Stigmatellin binding- Stigmatellin binding has been reported from a number of cyt bc;
crystal structures " *° and coordinates have been deposited for two chicken be; structures (2BCC
and 3BCC) and for all of the yeast bc; structures (e.g. 1KB9). Coordinates have recently been
deposited for a bovine structure containing stigmatellin (1SQX), however those coordinates are
not available for comparison at the time of this writing. The two chicken structures had
stigmatellin bound in opposite orientations. That of the later (2BCC) structure was confirmed by
the higher-resolution yeast structures (1EZV and following), and by the structures described here.

The entire stigmatellin molecule is well ordered in the current structures, with all but two
atoms (the methoxy carbon C5A and final carbon of the tail) covered by 2F,-F. density at a
contour level of 2.0 ¢ (Figure 2¢). The stereochemistry of the 4 chiral centers and the planarity at
the isoprenoid unit are clear, and are consistent with what is known from chemical
investigations®.

The current structures essentially confirm the binding mode reported in the yeast bc;
crystals except for some details of the "tail". The main polar interactions (Table 6) are an H-bond
(2.80 A) between the carbonyl oxygen O4 and His161 of the iron-sulfur protein and one (2.54 A)
between the ring OH group (O8) and the side chain of Glu271 in the conserved PEWY motif. As
in the yeast structure there is a water molecule bridging between O8 and the second carboxylate
oxygen of the PEWY glutamate. Another water molecule is bound between that second
carboxylate oxygen, OH of the PEWY tyrosine, and the carbonyl oxygen of ALA127, stabilizing
the position of the PEWY glutamate for its interaction with the Q, site ligand and perhaps
forming part of the pathway for release of protons upon oxidation of ubiquinol.

The other interactions (Table 6) appear to be hydrophobic and Van der Waals, although the
interaction between Tyr278 and the O4 atom of stigmatellin may be a nonconventional H-bond as
suggested by Palsdottir et al.” in the case of a related inhibitor. The tail of stigmatellin at the level
of the first methoxy group passes through a hydrophobic orifice (between helices cd,, C, and F)
into the bulk lipid phase, then bends sharply and lies against the outside surface. The hydrophobic
orifice is bounded by residues Phe274, Met124, 1leu298, Ala277, Leu294, Leul49, Ile146, and
Phe128 (going clockwise around when viewed from outside). On the outside, the tail lies on the
surface between helices e¢d; and C, contacting residues 128, 129, 146, 147, 178. The bent tail
wraps around the side chain of Ile146 in the orifice, so that atoms Cyl and C81 form part of the
wall of the binding pocket for the head group, while Cy2 forms part of the binding surface for the



external tail. Presumably the hydrophobic orifice is the entry point to the Q, site for ubiquinone
and hydrophobic inhibitors, and the size and shape of the orifice as much as the binding
properties of the site determine what substrates and inhibitors can be accommodated.

Table S2. Residues surrounding stigmatellin at the Q, site. For each residue is given
the residue chain, type and number; the closest atom in the residue to stigmatellin, the closest
atom of stigmatellin, and the distance between these two atoms. The residues are divided into the
three areas discussed in the text.

Headgroup pocket: Hydrophobic orifice: Outside surface:
protein Stig. dist- protein Stig. dist- protein Stig. dist-
residue atom atom ance(ﬁ) residue atom atom ance(A)| residue atom atom ance ()
R:HIS161 NE2**04 2.80 C:PHE274 CD1 C22 3.51 C:ALA125 N 014 3.78
R:HIS161 NE2 05 3.30 C:MET124 CB 014 3.83 C:ILE146 CG2 Cl15 3.71
R:CYS160 CB C5M 3.60 C:ILEl146 CD1 C10 4.54 C:LEU121 © Cc25 3.46
C:GLU271 OE1**08 2.54 C:ILE298 CGl1 C23 4.09 C:PHE178 CE1 C21 4.00
HOH299 O **08 2.80 C:ALA277 CB C22 3.82 C:MET129 CE C21 3.68
C:TYR278 CD1--04 3.12 C:LEU294 CD2 012 3.85 C:ILE164 CG2 C21 4.03
C:PRO270 CB C8 3.55 C:LEU149 CD1 012 4.69 C:PHE181 CD2 C21 4.21
C:VAL145 CGl1 05 3.46 C:PHE128 CE2 (C18 3.82 C:THR147 OGl C26 4.07
C:MET138 O CTM 3.47 C:LEU150 CD1 C26 4.55
C:TRP141 C c/M 4.51
C:ILE268 CD1 C7M 3.99
C:GLY142 CA 07 3.64
C:ILEl46 CD1 01 3.56
C:LEU281 CB C3M 4.50
**Hydrogen bond

--Putative unconventional hydrogen bond’.
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Residue number
: b. Absolute deviation from mean of omega torsion
é 10
§ 8
E 6
2 4
& 2
=
© 158 165 170 175 180 185 190 195 200 205 210 215 220 225 230 240 245 250 255
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= 8
“E’ 6
3 4
<
s 2
N
158 165 170 175 180 185 190 195 200 205 210 215 220 225 230 240 245 250 255
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
HVIENLHAAAYRNALANSLYCPDYRIGKVTPVELHDYVQNHFTSARMAL IGLGVSHPVLKQVAEQFLNIRGGLG LSGAKAKYHGGE IREQNGDSLVHA
f. Max. deviation (see listing)
I * * *z k% ok It ® E3 g * EEEEEEEEY :E *1— ok ::: ok P *
g. G-factors
Phi-psi | I (1 H [N
il : :
Chi3 & chi4 [ [
Omega [T [
Dihedrals [T T T T T TTTT T TR T T T T I T T T T T T T T T I T T T T T T I I ) (AT T T I T
MC angles - EHFHHHHAH AR AR AR FH
Mainchain [T T T T T T T T T T T T T T T T T T T T T I T T T LT T T T T T
Overall [T I T T T L I T O T TR T
158 165 170 175 180 185 190 195 200 205 210 215 220 225 230 240 245 250 255

1pp9_06.ps
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Page 8

Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

256 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

256 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

256 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

— A A it AAAR T

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAABIAAA : ‘ B AAANE ARAAAAAAAAAAA ABAABAARAAAAAANTE : ‘ : ‘ : EEAAA
ALVAESAATGSAEANAFSVLQHVLGAGPHVKRGSNATS SLYQAVAKGVHQPFDVSAFNASYSDSGLFGFYT I SQAASAGDV IKAAYNQVKT I AQGNLSNP

f. Max. deviation (see listing)

Phi-psi

Phipsi o I H o H BT
Chil only

Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1pp9_06.ps



PROCHECK

R . d . Page 9
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60 -
£ 40
<
= 204
£
356 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
§ 8
E 6
£ 4
& 2
=
© 356 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
356 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
NN\ C==
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
BEAAAARIA
bVQAAKNKLkAGYLMSVESéEGFLbEVGSdALAAéSYTPl"STVL(‘)Q I DA\"ADAD\‘/ I NAAI‘(KFVSC‘GRKSMAASGN]LGHTP]‘: IDEL NNAFID
f. Max. deviation (see listing).
6
kR kokok :* 1’»‘;* ® I#*xt*%:: ;:: * ® ®kk %k 1— ® E * »{I : *zi:
g. G-factors
Phipsi H o u
Sl 1 o R ot
(e : i ]
Dihedrals [T T T T T T T T T T T LTI T T T T T T T T T T T T T T T T T T T I T T T [ATTT]
MC angles - HHHHHHAH AR AR AR Emamn
Mainchain [T T T T T T T T T I T T T T T T T T T T T T T T T [TTT1T1
Overall [T L T L L L I T [T
356 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20

1pp9_06.ps



PROCHECK

°d . Page 10

100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
]
T 801
B
g 60 -
£ 40
<
= 20-
z

21 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120

Residue number

: b. Absolute deviation from mean of omega torsion
z 10
g 81
]
g 6-
£ 4
5 2
g
© 2 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120

Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
- 8
S 6
=
3 4
<
s 2
N
30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
L WANVANAV A VA = — ENONINNNNNIN— N\ NI\
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
LPAPSNISSWWNFGSLLGICLILQILTGLFLAMHYTSDTTTAFSSVTHICRDVNYGWI IRYMHANGASMFFICLYMHVGRGLYYGSYTFLETWNIGVILL
f. Max. deviation (see listing)
g. G-factors
Phi-psi
e : n
Chi3 & chi4 I [
Omega I [
Dihedrals [T T T T T T T T
MC angies - HHHH A A A A A A
Mainchain [T I T T T T R T
Overall [T I T T T I T T T I T T
21 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

121 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

121 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

Zeta abs. mean dev.

121 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

NN\ — NN\ A

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed

AAABAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAABAAAA
T T T T T T T T T T 7 T ; T 7 T T T i
LTVMATAFMGYVLPWGQMS FWGATV I TNLLSATPY IGTNLVEWIWGGFSVDKATLTRFFAFHFILPFI IMAIAMVHLLFLHETGSNNPTGI SSDVDKIPF

f. Max. deviation (see listing)

P
*

Phi-psi

Chil-chi2 H
Chil onl;

Chi3 & chi4
Omega
Dihedrals
MC bonds
MC angles
Mainchain

Overall

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1

401
201

Chi-1 abs. mean dev.

221 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

221 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
= 8
S 6
g
3 4
<
s 2
N
221 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
A-\N\r—
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
HPYYTIKDILGALLLILALMLLVLFAPDLLGDPDNYTPANPLNTPPHIKPEWYFLFAYAILRS IPNKLGGVLALAFSILILALIPLLHTSKQRSMMFRPL
f. Max. deviation (see listing)
3 : *
211—: ® * * *;t: * * :** I * * ;t * :*#*x J( * ::I :**1«*: EIEY *I*
g. G-factors
Phi-psi _ B T
il L m
Chi3 & chi4 I I
Omega [ [
Dihedrals [T T T TTTTTT T I I T I I T I I T T I T T T T T T T T T T T I T T T TP T I T T T T T T T T I T T I T I T I T T I T T TTTT]
v sngies - HEFRHHERHHHRFHAFAFFRH AR AR A A A A
Mainchain - [T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
e T o R W W S N N W R W A W A NN S N RN N AR RN N A AN AR RN R AR
221 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320

¢ = cis-peptide

1pp9_06.ps
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. d . Page 13
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60
£ 40
<
- 20
£
321 330 335 340 345 350 355 360 365 370 375 5 10 15 20 25 30
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
£
5 2
=
© 37 330 335 340 345 350 355 360 365 370 375 5 10 15 20 25 30
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
321 330 335 340 345 350 355 360 365 370 375 5 10 15 20 25 30
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
A ANV TR
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
‘ ‘ : AABAAAAAAA AAAAAAAAAAAAAAAAA ‘ ‘ ‘ ‘ ‘ : ‘
SQCLFWALVADLLTLTWIGGQPVEHPYITIGQLASVLYFLLILVLMPTAGT I ENKLLKW SDLELHPPSYPWSHRGLLSSLDHTS IRRGFQ
f. Max. deviation (see listing)
g. G-factors
Phi-psi _ B il
S gl : 5 x
Chi3 & chi4 [ [ [ [ ]
Omega [l [ [ [T
Dihedrals [T T T T T TT T T T T I T T T ET T T T T T T T T I T T T T T [EEEENEEEEENEEEEE NN
MC angles - AR AR EH A
Mainchain [T T T T T T T IT T TT T ITT TTTT IT TT TTTTTIT TTTTTTTTTTTT [EEEENEEEEEEEEEEEEENE NN
Overall HHHHH‘\HH‘\H\\‘H\H‘\CHH‘HHHHH‘H\H‘HH\‘HHHHH LTI I T ITITITTIITITITTT]
321 330 335 340 345 350 355 360 365 370 375 5 10 15 20 25 30

¢ = cis-peptide

1pp9_06.ps



PROCHECK

—_
o
S

80

40
20

Omega abs. mean dev. Chi-1 abs. mean dev.

N A~ N

Zeta abs. mean dev.

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

Page 14

Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130
Residue number

b. Absolute deviation from mean of omega torsion

32

40 45 50 55 60 65 70 75 80 85 90 95
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

100 105 110 115 120 125 130

40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130
Residue number

32
Highlighted residues are those that

deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility

A AR A e AU

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
ABAA AAAAAAAAAAAAAAAAAAATIA

T T T T T T T T T T T T T T T T T
VYKQVCS SCHSMDYVAYRHLVGVCYTEDEAKALAEEVEVQDGPNEDGEMFMR PGKL SDYFPKPYPNPEAARAANNGALPPDLSY I VRARHGGEDYVFSLL

V—I\
Sud

f. Max. deviation (see listing)

*W. O %

* ok k%
i L

g. G-factors
BREN - WACE

\
\
\
\
‘\
32

¢ = cis-peptide

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1

401
201

Chi-1 abs. mean dev.

132 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

132 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
- 8
S 6
=
3 4
<
s 2
N
132 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
A_AAAAAEL AAAAA AAARAAAA BAA AABAAAABIAAAAAA AABAAAAAAAAAAAAAAAAATIAAAAAAAAA AAAAAAA BAAAAAAAAAAAAAAAAA
TGYCEPPTGVSLREGLYFNPYFPGQAIGMAPPIYNEVLEFDDGTPATMSQVAKDVCTFLRWAAEPEHDHRKRMGLKMLLMMGLLLPLVYAMKRHKWS VLK
f. Max. deviation (see listing)
g. G-factors
Phi-psi I RN
e : . - :
Chi3 & chi4 [T [ [ [
Omega [ [T [ [T
Dihedrals [T T T A R T T L T
MC angies - EFHHH A A A A A A A A
Mainchain [T T T T T T
Overall [T LT T T e T T T T T LTI
132 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230

1pp9_06.ps



PROCHECK

. d . Page 16
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 401
<
= 204
2
232 240 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 &0
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
§ 8
E 6
2 4
& 2
=
%)) 240 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
: 61
£ 47
<
g 27
N
232 240 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
o E Ay AY NN NN NN NN/ N/ N/ N )
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
SRKLAYRPPK SHTDIKVPDFSDYRRPEVLDSTKS SKESSEARKGFSYLVTATTTVGVAYAAKNVVSQFVS SMSASADVLAMSKIEIKLSD
f. Max. deviation (see listing)
g. G-factors
ChiPehio " H |
Chil onl;
Gmega 4 H
Dihedrals [T TTTTTTTT] LTI T T T T T T T T I T T T T I T T T T T T I T T T T
MC angies - FEHHEEE EANNARMANANE HMSNANRANRARANNANMARASNANNANSNRANNANSANANNARANNANNANNERANRARSARANS
Mainchain  [TTTTTTTTT] [EEEEEEEEEEEEEEEENE NN NN NN NN NN
Overal  [TTITITITI] NSNS NN NSNS NN AN E NN NN AN NN AN AR NN
232 240 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

1pp9_06.ps




PROCHECK

R . d . Page 17
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60
£ 40
<
- 20
2
81 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
5 2
=
© 81 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= 8
QE) 6
3 4
<
s 2
N
81 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
ANA AAMAAAARL AA ‘ ‘ ‘ : ‘ : ‘ A AAABIE AAAAAA ARl AAAAARL AAAIAA 4 ‘ :
I PEGKNMAFKWRGKPLFVRHRTKKE IDQEAAVEVSQLRDPQHDLERVKKPEWVIL IGVCTHLGCVP IANAGDFGGYYCPCHGSHYDASGR IRKGPAPLNL
f. Max. deviation (see listing)
g. G-factors
Phi-psi _ u " -
e T o
Chi3 & chi4 [ [
Omega I [
Dihedrals (R T T T T T T T T T T I T LTI T T P T T T T T T T T I T T T T T T T T T T I T T T T I T T T T T
MC angles - EHFHHH A A A A A
Mainchain [T T T T T T T T T T I T T T T T T T T T T T T T T I T T T T T T T T T T I T T
Overall [T I T T T T T e T T T T T I T T T
81 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180

1pp9_06.ps



PROCHECK

. d . Page 18
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
]
T 80
<
£ 60
£ 40
<
- 20
2
181 190 195 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
% 8
E 6
£ 4
& 2
=
© 181 190 195 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
181 190 195 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
— Sy BEEVAVUN - — A\ BN TR NANAZNE
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
AAAAAAAAABAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
EVPSYEFTSDDMVIVG WLEGI RKW‘YYNAAC‘?FNKL‘GLMRD[‘)T I HEI‘\IDDVKI‘EA I RRI“PENL+DDRVI‘:R I KRALDLSJ\‘/IRQQI ILPKEQ\;\’TKYE]‘E
f. Max. deviation (see listing)
g. G-factors
Phicpsi [T H
Chil only
Chi3 & chi4 [
Omega [T
Dihedrals [T TTTTTTTIETTTTT] [EEEEEENEEEEE NN NN NN NN
MC angies - FEFHHEEHHH A A A A A A A A A
Mainchain  [TTTTTTTTTTTTTTT] [IEEEEENEEEEE NN NN NN NN
Overall  [TTITTTIITITIITT] O T L L T T
181 190 195 20 25 30 35 40 45 50 55 60 65 70 75 80 85

1pp9_06.ps




PROCHECK

Residue properties
1pp9

Page 19

a. Absolute deviation from mean Chi-1 value (excl. Pro)

= 100
S
= 80
<
£ 60
£ 40
<
- 20
2
86 95 100 105 110 5 10 15 20 25 30 35 40 45 50 55 60 65
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
§ 8
E 6
2 4
& 2
=
© 86 95 100 105 110 5 10 15 20 25 30 35 40 45 50 55 60 65
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= 8
“é 6
P 4
<
s 2
N
86 95 100 105 110 5 10 15 20 25 30 35 40 45 50 55 60 65
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
A\ AN\ C——— — N AANNRNRNARNANNNANN
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
FABAAAAAAAAAAAAAAAAATIABIAAAA
DKSYLEPYLKEVIRERKEREEWAKK GRQFC‘%HLTR\‘/RHV I +YS LSl"FEQR/—‘\FPHYI‘:SKGI l"NVLRI‘QTRAC i LRVAI"PFVAI‘:YLVY'}WGTQ]‘E
f. Max. deviation (see listing)
g. G-factors
Phi-psi _ T I
i B Al ey
Chi3 & chi4 [T [ [ [
Omega [ [T [ [
Dihedrals  [TTTTTTTTTITTTTTTTTTITIITT] T T T T A T I T T T I T T AT T T T I T
Netenss FEFFREFEFFFHFHFH SR SRdS s RIS e e A ey SR
Mainchain [T TTTTTTTITTTTTTTTIITTITIT] [EEEENEEEEEENEEEEE NN NN NN RN
Overall [T I I IITITT] O T T T T T T T T T
86 95 100 105 110 5 10 15 20 25 30 35 40 45 50 55 60 65

1pp9_06.ps




PROCHECK

. d . Page 20
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 40
<
- 20
2
66 75 20 25 30 35 40 45 50 55 60 65 70 75
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
D21
=
© 66 75 20 25 30 35 40 45 50 55 60 65 70 75
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
: 61
£ 47
<
g 27
N
66 75 20 25 30 35 40 45 50 55 60 65 70 75
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
O H =\ NAE=AAVAVAIA G————AAVAVAVAAA G I 559
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
_AAA
FEKSKRKNPA LVDPLTTVREQCEQLEKCVKARERLELCDERVSSRSQTEEDCTEELLDFLHARDHCVAHKLFNSLK AAVP
f. Max. deviation (see listing)
g. G-factors
Phi-psi WITH [TT1
Ehit oy weEHEE
Gmega 4 H
Dihedrals  [TTTTTTTTT] [EEEEEEEEEEEEE NN NN NN 111
MC angles ENANARMANANMANNANSNRANMANAANANNARANNSSNANMSNANNANMARANNARGNRESRAN HH
Mainchain  [TTTTTTTTT] [EEEEEEEEEEEEEEEENE NN NN NN 111
Overall  [TTTTTIILT] NN NN NSNS AN SN E NN AR AN EEEE|
66 75 20 25 30 35 40 45 50 55 60 65 70 75

1pp9_06.ps
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R . d . Page 21
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 401
<
= 204
2
36 55 60 65 70 75 5 10 15 20 25 30 35 40 45 50
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
£ 4
5 21
=
© 36 55 60 65 70 75 5 10 15 20 25 30 35 40 45 50
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
36 55 60 65 70 75 5 10 15 20 25 30 35 40 45 50
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
1 —AR¢ —_—_ - I AN N N NN/ N/ N/ ol
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
‘ ABAAAAAA : ‘ : ‘ AABAAAAAAAABAAAAAAAAAAAAA : ‘ AAAAAAAATIA A
ATSESPV ~ SVLCRESLRGQAAGRPLVASVSLNVPASVRY VAPTLTARLYSLLFRRTSTFALTIVVGALFFERAFDQGADAIYEHINEGK
f. Max. deviation (see listing)
8
g. G-factors
Phi-psi N TH = HEE |
Chit oy ]
Chi3 & chi4 [
Omega [T
Dihedrals  [TTTTHEN [T ITTTTTEITTITTITT] [EEEEEEEEEEEE NN NN NN RN
et FEFFEF  FEFEFFEPRRE AR PP
Mainchain  [TTTTTT] T I T I T T ITTTTTT] [IEEEEEEEEEEE NN NN NN RN
Overall LITTITT] COTTITT I T I I T T ITITIT T T T T T T I T T I T I T I T T IT T T ITTITITITTTITT ]
36 55 60 65 70 75 5 10 15 20 25 30 35 40 45 50

1pp9_06.ps
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R . d . Page 22
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60
£ 40
<
- 20
£
51 60 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
£
D21
=
© 51 60 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
51 60 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
A N A it e e A A+ )
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
‘ : ‘ A AAMAAAAAAAAAAA AAAIA A ‘ : ‘ A AAAIA ‘
LWKH I KHKYENK TATYAQALQSVPETQVSQLDNGLRVASEQSSQPTCTVGVWIDAGSRYESEKNNGAGYFVEHLAFKGTKNRPGNALEKE
f. Max. deviation (see listing)
g. G-factors
Phi-psi | [T T T
e aia o
i -
Dihedrals  [TTTTTTTTTE] T I T T T T T T T T T T I T T T I P T T T T T T T I T I LTI
MC angles - T A A A A A A A A
Mainchain ~ [T TTTTTTTTTT] [EEEEEEEEEEEEEEEEEE NN NN NN RN RN
Overall  [TTTTTITITLET] O T T T L L LT
51 60 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80

40
20

Chi-1 abs. mean dev.

79 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

79 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

79 8 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

VESMGAHLNAYSTREHTAYY IKALSKDLPKAVELLADIVQNCSLEDSQIEKERDVILQELQENDTSMRDVVFNYLHATAFQGTPLAQSVEGPSENVRKLS

f. Max. deviation (see listing)

EXV TN

+ +
VEEk O kx k

*+

* ok * % * % *

g. G-factors

Phi-psi [N

Chil-chi2 n [ B
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1pp9_06.ps
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R . d . Page 24
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60 -
£ 40
<
= 204
2
179 185 190 195 200 205 210 215 220 230 235 240 245 250 255 260 265 270 275
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
£
5 2
=
© 179 185 190 195 200 205 210 215 220 230 235 240 245 250 255 260 265 270 275
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
§ 8
g 6
3 4
<
s 2
N
179 185 190 195 200 205 210 215 220 230 235 240 245 250 255 260 265 270 275
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
AN~ mmm =N SR e
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
_ BEAAARARIA
l‘(ADLTE‘YLSRH+KAPRJ\"IVLAAAGGLE}"IRQLLI‘)LAQKI"IFSGLéG T DEDAVP"‘FLS PCF‘{FTGS(‘Q I CHRI‘EDGLP]LAHVA i AVEGI"GWAHI"DNVA]LQVAN/‘\
f. Max. deviation (see listing)
4 +*
g. G-factors
Phi-psi (T T I H
il ] Is @ .
Chi3 & chid ] ] [
Omega [ [ [
Dihedrals [T TTTTTTTTTEITTTT T IIITTIITITTTTT) O CO I T T T T T T T E T TTTTTTT
Net - FFFFFFEERFEFREREEEEEEE LR B R e e
Mainchain [T T T T T T T T T I O O T A T T T T T T T T T T T T T T T
Overall [T LI I LT LI LT LT LI L. O OO T T L T LT LTI T
179 185 190 195 200 205 210 215 220 230 235 240 245 250 255 260 265 270 275

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1

401
201

Chi-1 abs. mean dev.

276 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

276 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

276 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

ABAAAA — AAMAAAAAAAAAAAABAAABIAAAABAABIARIE AAAAAAANBIAAAAAAAA  ADAAAAAAAAANTIA
T T 7 T T T i T i T T ; T 7 T 7 T T T T
I IGHYDCTYGGGAHLS SPLAS TAATNKLCQS FQTFNICYADTGLLGAHFVCDHMS I DDMMFVLQGQWMRLCTSATESEVLRGKNLLRNALVSHLDGTTPV

f. Max. deviation (see listing)

Phi-psi

Chil oy #:H .H . .
Chil onl;

Chi3 & chi4
Omega
Dihedrals
MC bonds
MC angles
Mainchain

Overall

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

= 100
S
= 80+
g
g 60 -
£ 401
<
= 204
2 In
376 385 390 395 400 405 410 415 420 425 430 435 440 20 25 30 35
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
5 2
= B T
© 376 385 390 395 400 405 410 415 420 425 430 435 440 20 25 30 35
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
E 6
£ 47
<
g 27
N
376 385 390 395 400 405 410 415 420 425 430 435 440 20 25 30 35
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
MNAA——AN AN\ SR = S
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
_Am
CEDIGRSLLTYGRRIPLAEWESRIAEVDARVVREVCSKYFYDQCPAVAGFGP I EQLPDYNR IRSGMFW EVPP HPQDLEFTRLPNGLVI
f. Max. deviation (see listing)
g. G-factors
Phi-psi T T | :C]
e ot % ol
Chi3 & chi4 [ [ [
Omega [ [ [
Dihedrals [T T T T T TT T T T T T T I T T T T T T I T T T T T T I T T T T AT
MC angles - EFFHHHHA A AR A A HH  EHHHHS
Mainchain [T T T T T T T T I T T T T T T T T T T T T T I T T T T O
Overall [T L L T L L LT LT 00 CCOOTIIIIIIIT
376 385 390 395 400 405 410 415 420 425 430 435 440 20 25 30 35

¢ = cis-peptide

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1

401
201

Chi-1 abs. mean dev.

36 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

36 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

Zeta abs. mean dev.

36 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130 135

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

e —— A o e A R

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAABABAAAAAA AAATIE AAAABAABIA
7 T T T T T T T 7 7 T 7 T ; T T T 7 T 7
ASLENYAPASRIGLFIKAGSRYENSNNLGTSHLLRLASSLTTKGASSFKITRGIEAVGGKLSVTSTRENMAYTVECLRDDVD I LMEFLLNVTTAPEFRRW

f. Max. deviation (see listing)

Phi-psi

Chil-chi2 IR H o SEE_EE
Chil only

Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80

40
20

Chi-1 abs. mean dev.

136 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

136 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
- 8
S 6
E
3 4
<
s 2
N
136 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
—— NN\ —-mmmm)— N\ N\
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
EVAALQPQLR IDKAVALQNPQAHVIENLHAAAYRNALANSLYCPDYRIGKVTPVELHDYVQNHFTSARMAL IGLGVSHPVLKQVAEQFLNIRGGLGLSGA
f. Max. deviation (see listing) .
: 4 :
* **: * I : :* *¥ I * * *i: * % *I * * k% *§ * k% i : * % I:* #: * % :**
g. G-factors
Phi-psi _ m —
il : : hims
Chi3 & chi4 [T I I
Omega [T [T [T
e O T T T B
MC angies - EHHH A A A A A
Mainchain (T T T T T T T T T T T L L O T L L T W LT
o T T S W R
136 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235

1pp9_06.ps
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—_
o
S

80

40
20

Chi-1 abs. mean dev.

Page 29

Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

236 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335

Omega abs. mean dev.
N BN

N A~ N

Zeta abs. mean dev.

Residue number

b. Absolute deviation from mean of omega torsion

236 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335

Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

236 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
mega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

\
\
\
\
\
‘\
23

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

P I\ AN — —

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

KAKYHGGE IREQNGDSLVHAALVAESAATGSAEANAFSVLQHVLGAGPHVKRGSNATS SLYQAVAKGVHQPFDVSAFNASYSDSGLFGFYTI SQAASAGD

f. Max. deviation (see listing)

EEEH [N o | H M

>H HFH HH

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80
60
40
20

Chi-1 abs. mean dev.

336 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

336 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
= 8
S 6
g
3 4
<
s 2
N
336 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
ERAAAAAAAAAAAAAA
QlKAAYNQVkTlAQéNLSNﬁDVQAAKNKLkAGYLMsVESéEGFLbEVGSéALAAéSYTP#STVLdQIDAQADADOlNAAkKFVSéRKSMAASGNLGHTP%
f. Max. deviation (see listing) .
6
* ® EEEE Y : * R I* EEES * i *II*Q:: **I EES * w o okok %k * : * koK :
g. G-factors
Phi-psi o m m
il 3 -
Chi3 & chi4 I [
Omega [T [T
Dihedrals T T T T T T T T TP P T T T T T T T T T T T T T P T T T T
Netents FEEFEFFEFEEFEFFEPEFEEF R PR
Mainchain [T T T T T T T T T T T T T T T T T T T T T T T T T
Overall [T I T T T T I T T T I T
336 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435

1pp9_06.ps
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R . d . Page 31
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60 -
£ 40
<
= 204
£
436 IS5 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
% 8
E 6
£ 4
& 2
=
© 436 IS 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
436 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
2 R =\ NN AR AN
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
[T W/\/\/\/\/\/\/\/\/\J_I/\/\/\/\A AAAAAAAAAAAAAAAAAAAAAAAAAAR
ZINEEZ LMKIV I{INAFlf)LPAPéNISSWNFGéLLG[éLlLQELTGL%LAMH&TSDT'}‘TAFSéVTH[éRDVNY‘GWl Il‘(YNH—lAI\‘IGASMl‘:FIC
f. Max. deviation (see listing)
g. G-factors
Phipsi m alle - u
il % : . aiit
Chi3 & chi4 [ I [
Omega [T [T [
Dihedrals  [TTT] [T (T I T A T T T T T T T T AT T I LTI T T T T T IT T ITTTIITIT]
M bres [ EHH A A A A A A A A
Mainchain  [TTT] T T T T T T T T T T T T T T T T I LTI T I T T I I T ITITT]
Overall  [TTT] [T (L I L T T L T L T T LTI LT
436 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80

40
20

Chi-1 abs. mean dev.

94 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

94 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

94 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

NN\ — W =XININININNN\— NN\ N\

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions a Most favoured @& Allowed [l Generous Il Disallowed

AAABAAAAAA /\/\/\/\/\/\/\/\/\/\/\/\./\ AANBAAAAAAAAAAAAAAAAAAAAAA
T T T T 7 T 7 T 7 T T T 7 7 7 T 7 T T
LYMHVGRGLYYGSYTFLETWNIGV I LLLTVMATAFMGYVLPWGQMS FWGATV I TNLLSATPY IGTNLVEWIWGGFSVDKATLTRFFAFHFILPFIIMATA

f. Max. deviation (see listing)

%

+ + + o+ ++ * woE 4
kk k0 kx k% ok sk sk ok ok ok : ok ok
.

g. G-factors

Phi-psi Tl
Chil-chi2 H
Chil onl; ‘

[

I

[

[

[

I

Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles
Mainchain

Overall

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

194 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

194 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

194 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

N ——m AANNNATE N\ — s -\

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAAAAAAAAAANTIAAAAN  AANAAAABIAAAAAAAABAAAAAAAAAAAAAAAAATIAAA
T T T T 7 T T T T i T T T i 7 T 7 T T
MVHLLFLHETGSNNPTGI SSDVDKIPFHPYYTIKDILGALLLILALMLLVLFAPDLLGDPDNYTPANPLNTPPHIKPEWYFLFAYAILRSIPNKLGGVLA

f. Max. deviation (see listing)

Phi-psi

Chil-chi2 H H n H H:::#
Chil only

Chi3 & chi4
Omega

Dihedrals

[ITTTTTTTTTTT
MC bonds [T T T T T[]
MCangles [T T

[ITTTTTTTITTT
[TTTITTTITTTT]

Mainchain

Overall

¢ = cis-peptide

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80
60
40
20

Chi-1 abs. mean dev.

294 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

294 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
= 8
S 6
g
% 4
<
s 2
N
294 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
M\ AAAAAN ENANANAN NN
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
_AAA
LAFSILILALIPLLHTSKQRSMMFRPLSQCLFWALVADLLTLTWIGGQPVEHPYITIGQLASVLYFLLILVLMPTAGT I ENKLLKW SDLE
f. Max. deviation (see listing)
+ : +
*_**::____:*::I:__*»*__***I _____ £ **: _____ *:i_:__*_»_#:x__»_*__** _______ ok I_ I
g. G-factors
Phi-psi - m 0
(il e it %
Chi3 & chi4 [ ] I ]
Omega [l [T []
Dihedrals [T T T T T T T T T T T T T T T T T T T T T T T A T T T T T T T T T T T [EEEE]
v angies - EEFRHHHRHHHRFHFRFAFAFAFHF AR A A A A A HH
Mainchain [T T T T T T T T T T T T T T T T T T T T T T T T T T [EEEE]
Overall [T T LT LTI LI EL LTI T LTI IIIIIIITE EEEH]
294 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375

¢ = cis-peptide

1pp9_06.ps
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80

40
20

Chi-1 abs. mean dev.

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

Zeta abs. mean dev.

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

S A e A S AVA

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAANBIAAAA AAAAANTAAABAAAAAAAAAAA BIIAAAAAAAAAAAAAAAAA  ARIAA
T T T T T T T T T T T T T 7 T T T T T 7
LHPPSYPWSHRGLLSSLDHTS IRRGFQVYKQVCSSCHSMDYVAYRHLVGVCYTEDEAKALAEEVEVQDGPNEDGEMFMR PGKLSDYFPKPYPNPEAARAA

f. Max. deviation (see listing)

+ +
+ o4 + * *
* _*_***_***** * * * ***_*_*_*_**_*____*_*__»__*__** *
. . . i i i .

+ + + + ++
I

g. G-factors

Phi-psi

Chil-chi2 H H n . H
Chil onl;

Chi3 & chi4
Omega
Dihedrals
MC bonds
MC angles
Mainchain

Overall

¢ = cis-peptide

1pp9_06.ps



PROCHECK

—_
o
S

Chi-1 abs. mean dev.
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

80 1
60
40
20 A

105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200

Zeta abs. mean dev.

Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200

Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

A o T 1 SAAAAYR O\

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
mA AAARAAAA BAA AABAAAABIAAAAAA ANBAAAAAAAAAAAAAAAAARIAAAAAAAAA

NNGALPPDLSY I VRARHGGEDYVFS LLTGYCEPPTGVS LREGLYFNPYF PGQA I GMAPP I YNEVLEFDDGTPATMSQVAKDVCTFLRWAAEPEHDHRKRM

f. Max. deviation (see listing)
9

++ ++ 0
kokk ok kR kckk ok
i

*+
*
%
%
% %
i
¥
P
¥

1pp9_06.ps
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R . d . Page 37
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 401
<
= 204
2
205 210 215 220 225 230 235 240 5 10 15 20 25 30 35 40 45 50
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 °]
E 6
g 41
D 2
=
O 205 210 215 220 225 230 235 240 5 10 15 20 25 30 35 40 45 50
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
: 61
£ 47
<
g 27
N
205 210 215 220 225 230 235 240 5 10 15 20 25 30 35 40 45 50
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
SONANANANANANNG=)—— R =~ O
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
AAAAAAAAAAAAAAAATAAAAAAAAAAAAANA
C"VLKMLILMMGLILLPLV+AMKR111KWSVILKSRKILAYRPl"K SHTD;KVPDl‘:SDYRl‘(PEVLl‘)STKSéKESSI‘EARKGI‘:SYLV'}‘ATTT\‘/GVAYAAKN
f. Max. deviation (see listing)
4
ko *:Z * I 1— *T* -ﬁt* ok ok -ﬁt ® % IA: *1— I I*ngt * kow ok * T ®
g. G-factors
Phi-psi _ T o
e o .
Chi3 & chi4 I [
Omega [T [T
Dihedrals  [TTTTTTTITITTTTITTITTIITIITITTITTTTITTTITTIT] [EEEENEEEEEEE NN NN R R RN
MC angies - FEFHHHHH AR EMARERANMAREANANMANMANANMANMSNANNARSARAANANRARARAN
Mainchain [T TTTTT T T T T T T T I T I T T TITTTITTT] [EEEENEEEEEEE NN R R RN
Overall [T I T T LTI T T] EEEENEENESESNESNE NN NSNS NN NN AN E NN NN |
205 210 215 220 225 230 235 240 5 10 15 20 25 30 35 40 45 50
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80

40
20

Chi-1 abs. mean dev.

54 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

54 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

Zeta abs. mean dev.

54 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130 135 140 145 150

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

ARG e T e G ) el i it S

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

VVSQFVS SMSASADVLAMSKIEIKLSDIPEGKNMAFKWRGKPLFVRHRTKKE IDQEAAVEVSQLRDPQHDLERVKKPEWV IL IGVCTHLGCVP IANAGDF

f. Max. deviation (see listing)

Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles
Mainchain

Phi-psi 1 H T[T o
I
[
I
[
[
[
I

Overall

1pp9_06.ps
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Residue properties

1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

154 160 165 170 175 180 185 190 195

20 25 30 35 40 45 50 55

Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

154 160 165 170 175 180 185 190 195

20 25 30 35 40 45 50 55

Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
= 87
5 o
=
g4
<
g 27
N
154 160 165 170 175 180 185 190 195 20 25 30 35 40 45 50 55
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
e REANAL N\ — /N AN A
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
AAAAAAAAABAAAAAAAAAAAAAAAAAA
GGYYCPCHGSHYDASGR IRKGPAPLNLEVPSYEFTSDDMV 1VG WLEG I RKWYYNAAGFNKLGLMRDDT I HENDDVKEA I RRLPENLYDDR
f. Max. deviation (see listing)
++ + + * + + o+ * + £++ b + o+ * *
g. G-factors
Phi-psi _ [ NEEE
e 4 = .
Chi3 & chi4 [ Il [
Omega [ [ [T
Dihedrals  [TTTTTTEITTTITTIT I T IIT A TTTITTTIT IR TITT] T T T T T T T T T T T T T T T T I T T T T
MC angies - EHH A A A A A
Mainchain [T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T
Overall LTI T T T I T T T T T T IT T I T TTITITITTIT] T T T T I T T T T T AT T T T ITITTITTITT]
154 160 165 170 175 180 185 190 195 20 25 30 35 40 45 50 55
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Residue properties
1pp9

a. Absolute deviation from mean Chi-1 value (excl. Pro)

= 100
S
= 80
<
£ 60
£ 40
<
- 20
2
59 65 70 75 80 8 90 95 100 105 110 5 10 15 20 25 30 35
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
§ 8
E 6
2 4
& 2
=
© 59 65 70 75 80 8 90 95 100 105 110 5 10 15 20 25 30 35
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
: 61
£ 47
<
g 27
N
59 65 70 75 80 8 90 95 100 105 110 5 10 15 20 25 30 35
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
NAVANUA G——=Oam et VANVANAAN = T —=NA
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
VFRIKRALDLSMRQQILPKEQWTKYEEDKSYLEPYLKEVIRERKEREEWAKK GRQFGHLTRVRHVITYSLSPFEQRAFPHYFSKGIPNVL
f. Max. deviation (see listing)
g. G-factors
Phi-psi ] PR T
il "0 =
Chi3 & chi4 [T [
Omega [ [
Dihedrals  [TTTTTTTTTITTTTTTTTITITTITTITTIITITIITITIITITITITITITTIITTIIT] T T I T T T
MC angles - HHHHA AR A HHH AR A A
Mainchain [T TTT T T T T T T T T I T T T T T I T T T T T T T T [EEEENENEEEE NN NN NN
Overall [T L LT LTI LI EENENEENENESEE SN EENN NN NN NN
59 65 70 75 80 85 90 95 100 105 110 5 10 15 20 25 30 35
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100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 401
<
= 204
2
39 45 50 55 60 65 70 75 20 25 30 35 40 45 50 55 60
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
5 2
=
© 39 45 50 55 60 65 70 75 20 25 30 35 40 45 50 55 60
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= 8
“é 6
P 4
<
s 2
N
39 45 50 55 60 65 70 75 20 25 30 35 40 45 50 55 60
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
NANIN/NIN/NIN/N/N U —AAAEANANVAUAA AN
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
RRTRACILRVAPPFVAFYLVYTWGTQEFEKSKRKNPAA LVDPLTTVREQCEQLEKCVKARERLELCDERVSSRSQTEEDCTEELLDFLHA
f. Max. deviation (see listing)
g. G-factors
Phi-psi u n
e BTN it
Chi3 & chi4 [l [
Omega [T [
Dihedrals  [TTTTTETTTITTITTITTITITITTTITTTTTITITET] LTI T T T T T T T T T T I T I TP T
MC angles - EH A ERRSnARRANNSNARNARNANANNARRARAANANNARANnANRARRSRREY
Mainchain [T TTT T T T T T T T T T T I T I T T TR ITTTTTTT] EEEEEEEEEEEEEEEEEEEE NN NN
Overall [T I T T T I T T ] OO T I I T T
39 45 50 55 60 65 70 75 20 25 30 35 40 45 50 55 60

1pp9_06.ps



PROCHECK

—_
o
S

Chi-1 abs. mean dev.

Omega abs. mean dev.
N BN

Zeta abs. mean dev.

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

80 1
60
40
20 A

R . d . Page 42
a. Absolute deviation from mean Chi-1 value (excl. Pro)
65 70 75 40 55 60 65 70 75 5 10 15 20
Residue number
b. Absolute deviation from mean of omega torsion
65 70 75 40 55 60 65 70 75 5 10 15 20
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion

65 70 75 40 55 60 65 70 75 5 10 15 20
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility
NAVAGA = \ V —R¢ —_—_ = W NAG—— AN
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
‘ ABAAAAAA ‘ ‘ ‘ ‘
RDHCVAHKLFNSLK AAVPATSESPV  SVLCRESLRGQAAGRPLVASVSLNVPASVRY VAPTLTARLYSLLFRRTSTFAL
f. Max. deviation (see listing).
+ 8
*T** *‘:E* * *T ® 2: Ir:: : 1— *:1**# ‘r ko #ix:«-r* * ;ttr;t
g. G-factors
iy o
:

[T OIS O I T A T I I T T T T T T T
% Ty A TP T
Ay A e e T T A T T T A T A e e e
T T T CITTITTITTTIT) T I I T IITT [EENENENEEEEEE NN
AERSERRENENEN L] LI L LT T LI T LI ENEENEEEENENE NN NN NEN

65 70 75 40 55 60 65 70 75 5 10 15 20
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Residue properties
1pp9

Page 43

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

23 30 35 40 45 50 55 60

Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

c. C-alpha chirality: abs. deviation of zeta torsion

23 30 35 40 45 50 55 60

Residue number

=~ 10
3
= 8
S 6
g
g 4
<
s 2
Q
N
23 30 35 40 45 50 55 60
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
NN NN N NN e N e
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
TIVVGALFFERAFDQGADAIYEHINEGKLWKH I KHKYENK
f. Max. deviation (see listing)
+ + i .
+ % ok 4 + + kE
LR Uk k ckkx ko kEckk ok Kk
g. G-factors
o Ave
n @ i
Chil onl 0.17
Chi3 & chi4 0.47
Omega 0.59
Dihedrals  [TTT T T T T TTTTTTTTT T T I T TT I ITRE] [O 0.27
C bonds 0.66
M sngies - EEEFHHERFHRFFFRFAFFFRFFFHFH AR B 6%
Mainchain [T T T T T T T T T T T T TTTTTTTITTTITTTTTTTIECTTTT] O 0.49
Overall  [TTTTIILITTI LTI T LTI LI T I I TT L] [ 037
23 30 35 40 45 50 55 60
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C-O

N

27 1.31 1.35

1.27

1.23

(Ala)

CA-CB

1.15 1.19

1.52 1.56 1.60 1.64

f{Th.
N-CA
(except Gly,Pro)

2054

Kouanbaig

1.11

2054

Kouoanbaig

41 145 149 153 1.57

1.41

1.37

140 144 1.48

2054

(P;o)

Main-chain bond lengths
1pp9

-N

(except Pro)

PROCHECK

CA-C
(Gly)

Kouanbaig

1.33

1.65

8

5

A

1.51 1.55 1.59 1.63

CA-CB
(the rest)

2054

Kouanbai

1.22 126 130 1.34 1.38 142 1.46

2054

Kouanbai]

0 154 1

T
1.5

N-CA
(Pro)

37

1.39 143 1.47

2054

CA-C
(except Gly)

Kouanbai

1.41 145 149 153 157 1.6l

2054

|

CA-CB

T
(Ile,Thr,Val)

2054

Kouanbai

120 1.24 1.28 1.32 136 140 1.44

2054

Kouanbaig

1.62 1.66

ol
1.54 1.58

141 145 149 153 1.57

140 1.44 148 1.52 1.56 1.60 1.64

2054

Kouanbaig

142 1.46 1.50

1.33 1.37

[\
-
o]
o0
<
o
Kouanbai
<t
e}
S
Q) Kouanbaig

Solid and dashed lines represent the mean and standard deviation values as per Engh & Huber small-molecule data.

Black bars > 2.0 st. devs. from mean.
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Main-chain bond angles

1pp9

(Pro)

CA-C-N
(Gly)

CA-C-N

CA-C-N

(except Gly,Pro)

126 131

1
121

11 116

106

1

1496

Kouanbaig

1

1496

Kouanbai

16 121 126 131

T
111

1496

Kouanbai

1

O-C-N
(Pro)

C-N-CA
(except Gly,Pro)

136

16 121

T
111

1496

Kouoanbaig

106

137

132

127

122

T
117

1496

Kouanbai]

107

138

118 123 128 133

T
113

1496

Kouanbaig

108

CA-C-O

C-N-CA

C-N-CA

(except Gly)

(Pro)

(Gly)

135

125 130

120

1496

Kouanbaig

105

137

132

127

122

1496

Kouanbai

107

135

&
120

130

125

115

110

1496

Kouanbaig

105

CB-CA-C

(Ile,Thr,Val)

CB-CA-C

(Ala)

124

4_
109

T
119

T
114

104

99

1496

Kouanbaig

94

125

110

120

T
115

105

100

1496

Kouanbai

95

135

Ik
120

130

125

115

110

1496

Kouanbaig

105

Black bars > 2.0 st. devs. from mean.

Solid and dashed lines represent the mean and standard deviation values as per Engh & Huber small-molecule data.
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Main-chain bond | e
CB-CA-C N-CA-C N-CA-C
(the rest) (except Gly,Pro) (Gly)
1496 — 1496 ‘ ‘ 1496 : ,
nE ! ! 41 } } 1»
B b > o > o
Q | | O | | Q | |
: I I c : I I
) i i ) i i Q i i
= | | =] = | |
o I | o I | o I |
(] | | [0} | | [0} | |
Y I I il Yt I I
<2 P s } ! = | |
95 100 105 110 115 120 125 96 101 106 111 116 121 126 97 102 107 112 117 122 127
N-CA-C N-CA-CB N-CA-CB
(Pro) (Ala) (Ile,Thr,Val)
1496 : 1496 ; 1496 —
> I I > i | o > i |
Q | | O | | Q | |
: I I c I I :
) i i o A K Q 1 | 0
S i : S an S
o I | o I | o | |
(0] | | [0} | | [0} | |
— | | St | | -
= i i - A K = 1 | 0
T T : T —Ll T T T 1: T T T T * T T
96 101 106 111 116 121 126 95 100 105 110 115 120 125 96 101 106 111 116 121 126
N-CA-CB N-CA-CB
(Pro) (the rest)
1496 — 1496 —
> i > i | o
Q [ O | |
(=) | v =]
) K o 1 | @
= Vo =]
o R o | |
(0] [ [0} | |
— | | —
= K - o W
88 93 98 103 108 113 118 95 100 105 110 115 120 125

Black bars > 2.0 st. devs. from mean.

q or ) signifies data points off the graph in the direction shown.
Solid and dashed lines represent the mean and standard deviation values as per Engh & Huber small-molecule data.
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RMS distances from planarity

1pp9

v v
o o
(=) (=)
by by
= =
(=) (=)
[sa) [sa)
S b S
(=) (=)
& 24
< I T I
“““““““““““““““““ = =
(=) (=)
— —
-2 =
(=) (=)
(=3 (=3
| el | M-
s & & 8 R s & & 8 R
2 = 2 =
Kouanbaig Kouoanbaig
') wy
=~ =
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< <
= =
(=) (=)
[sa) [sa)
LS LS
4 e =) e
%2} =)
< N @) N
“““““““““““““““““ S b 1O
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— —
= =
(=) (=)
[ =3 [ =3
[‘|‘||,lo |I_Ilo
= = o =) =) o = = o =) =) ©
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2 Q 2 =
Kouonbaig Kouonbaig
e} e}
= =
(=) (=)
< <
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(=) (=)
[sa) [sa)
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Q S z. S
& =
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“““““““““““““““““ o e w
(=) (=)
S S
(=) (=)
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S S
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(=)} O
Kouanbai

(=)} O
Kouanbaig

TYR

TRP

PHE

v
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A (=)
by
=
(=)
[sa)
\\\\\\\\\\\\\\\\\\\\\\\\\\\ 0
(=)
N
=
(=)
—
=
(=)
(=3
t t t t S
=3 =3 <
r & & 8 R
2 =
Kouanbaig
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=
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=
<
=
(=)
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=
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—
=
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<
=
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=
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=
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La] N = =} I3}
2 g
Kouanbaig

Histograms showing RMS distances of planar atoms from best-fit plane.
Black bars indicate large deviations from planarity: RMS dist > 0.03 for rings, and > 0.02 otherwise.

p signifies data points off the graph in the direction shown.
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Main-chain bond angles
111.2 112.5 111.8 111.8 112.5 111.2
A Tyr 97 A Gly 238 A Pro249 A Pro 260 A Gly 278 A Thr 309
111.2 111.2 111.2 112.5 111.2 111.2
A Ser 348 A Ala421 B Thr 101 BG1y249 CAla 17 C Asn 26
N 111.2 C N 111.2 C N 112.5 C N 111.2 C N 111.2 C N 111.2 C
Wm\ Wu@ Wm; Wlw Wm: Wm
CA CA CA CA CA CA
CAsp 72 C Phe 109 C Gly 204 C Asn 206 D Val 36 D Met 43
111.2 111.2 111.2 111.2 112.5 112.5
EArg 15 E Val 98 ELys 129 Ele 136 EGly 143 FGly 25
111.2 111.2 112.5 111.8 112.5 111.2
G Al 49 NTyr 97 NGly 238 N Pro 260 NGly 278 N Ser 348
N 12 ¢Cc N 1m2 c N 112.5 112.5 1112 1112
CA CA
N Ala 421 O Thr 101 OGly 228 OGly 249 P Asn 26 PAsp 72
111.2 112.5 111.2 111.2 111.2 111.2
P Phe 109 PGly 204 P Asn 206 Q Met 43 RArg 15 R Val 98
111.2 111.2 112.5 112.5 111.2 112.5
RLys 129 R Tle 136 RGly 143 RGly 162 RAsp 191 S Gly 25
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Main-chain bond angles (contd)
N 112 ¢ N 112 ¢ N 112 ¢ N 12 ¢
\99%\1 ; W] \\U%JHS Wm :
CA CA CA CA
S Met 32 T Ala 49 T Arg 71 W Asn 61
Bond angles differing by > 10.0 degrees from small-molec values. Values shown: "ideal", actual, diff.
Planar groups
ez CB CB B CB i
0.035 0.033 0.040 0.031 0.046 0.040
A Trp 40 A Tyr 314 A Tyr416 B Phe 26 B Tyr 57 C Phe 33
CB CB o CE CB CB
0.040 0.041 0.038 0.043 0.040 0.044
CTyr 75 C Tyr 81 CHis 97 C Trp 141 C His 196 C Tyr 224
cB CB CB cB CB 12
0.041 0.034 0.049 0.050 0.031 0.051
C Tyr 278 C Tyr 347 D Tyr 33 D Tyr 90 D Tyr 115 D Trp 192
CcE cB CB B CB CB
0.039 0.037 0.034 0.038 0.041 0.031
FTrp 19 F Tyr 20 F Tyr 55 F Phe 60 JTyr 10 NTyr 4

1pp9_10.ps
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Planar groups (contd)
CB CB CB CB @3 CB
0.034 0.035 0.035 0.046 0.039 0.049
N Tyr 280 N Tyr 314 N Tyr 416 O Tyr 57 P Phe 33 P Tyr 75
B CB iCB CB B I CB )
0.046 0.031 0.036 0.043 0.032 0.038
P Tyr 81 P Phe 91 P His 97 P Trp 141 P Tyr 155 P His 196
L‘,B
CB CB CB CB CB
0.042 0.033 0.045 0.044 0.056 0.036
P Tyr 224 P His 267 P Tyr 278 Q Tyr 33 Q Tyr 90 Q Tyr 152
B CB CB CB CB B
0.043 0.030 0.034 0.039 0.034 0.034
Q Trp 192 R Tyr 37 R Tyr 185 S Tyr 20 S Tyr 55 S Phe 60
CB
0.031
W Tyr 10

Sidechains with RMS dist. from planarity > 0.03A for rings, or > 0.02A otherwise. Value shown is RMS dist.
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Ramachandran Plot

|1ppj

I N 4
| s -
. 1SER72@E) P
% VALID3 (D)
-b — m
A —
~1
ASP 191 (R o
/!;P(l_c?o (R)
]
| &
— -
n a o~ | -
] = — »
o | | RE
& 01 | Al
o } b N
N
s " |~a ‘ ASPTOT @4,
a¥ G . * *
GLU 14 (S)= = ‘ ‘ TYR PS5P)
45 .
L =
]
B . - TYR 223 (A)
= [ L) i
90 +— S. [ (];)) ’j Jj](@)) -
B4 1))
A
1&P
i%fg-&o ) ’—r N ‘ ASP 224 (A
-1354" ARG 227 (0) 351( 189 (R) MET 71 (EP o N
° | p| Yoa
. A al A ~b
N oAz, | — . e -
I I | I
-180  -135 -90 -45 0 45 90 135 180
Phi (degrees)
Plot statistics
Residues in most favoured regions [A,B,L] 3213 92.4%
Residues in additional allowed regions [a,b,l,p] 243 7.0%
Residues in generously allowed regions [~a,~b,~l,~p] 14 0.4%
Residues in disallowed regions 7 0.2%
Number of non-glycine and non-proline residues 3-4;-7-7 1(-)-(3-(-)?%
Number of end-residues (excl. Gly and Pro) 48
Number of glycine residues (shown as triangles) 265
Number of proline residues 207
Total number of residues 3-9“9-7

Based on an analysis of 118 structures of resolution of at least 2.0 Angstroms
and R-factor no greater than 20%, a good quality model would be expected
to have over 90% in the most favoured regions.
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Ramachandran plots for all residue types
1ppj

N Ala (367) » Arg (211) y Asn (148)
| TR -y
90 90
— . m =
& 0 0 "= O
]
90 - m 90+
[ |
=
-180 90 0 90 180 -180 90 0 90 180 -180 90 0 90 180
Phi Phi Phi
o Cys (68) Gln (133)
T O %\j
ﬁE@@ =
90 90
H 54 0
.1 55 _ N D ﬁ%
= %
ad 07 907
[ |
-180 90 0 90 180 -180 90 0 90 180 -180 90 0 90 180
Phi Phi Phi
- Glu (232) . Gly (259) -
5 0]
B B ey
] =
90 3 90
m B
- &
A o] H % 01
= % B 334
90+ mB a29 90+
]
. T @ T ﬁmﬁﬂﬁ T T T
180 90 0 90 180 -180 90 0 90 180 -180 90 0 90 180
Phi Phi Phi

Numbers of residues are shown in brackets. Those in unfavourable conformations (score < -3.00) are labelled.
Shading shows favourable conformations as obtained from an analysis of 163 structures at resolution 2.0A or better.
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Ramachandran plots for all residue types

1ppj

Ile (195) Leu (423) Lys (176)
180 180- o @ =
gl
" N 428 Nﬁm " _
7 H h
Q@ e 19 T
-90 1 [ -90 1
0226
-180 -95 0 90 180 -180 90 0 90 -180 90 0 90
Phi Phi Phi
Met (84) Phe (163) Pro (205)
180 180 T
Er " 3
| 90 - o 90 B 9;32 90 - PES
Qf 0 % 0 Mﬁﬁ’ 0 %
290 -90 -90 1
[ |
-180 -éo. 0 90 180 -180 90 0 90 -180 -9'0. 0 90
Phi Phi Phi
Thr (194) Trp (52)
mp?
90 90 - .
|
0 0 =
R
290 -90 1
4
90 180 -180 90 0 90 -180 90 0 90
Phi Phi

Numbers of residues are shown in brackets. Those in unfavourable conformations (score < -3.00) are labelled.
Shading shows favourable conformations as obtained from an analysis of 163 structures at resolution 2.0A or better.
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Ramachandran plots for all residue types

1ppj

n Tyr (162) Val (272)
%%% 0303
[ |
90
(]
z 5
® 155
W
901 u
-180 90 0 90 90 0 90 130

Numbers of residues are shown in brackets. Those in unfavourable conformations (score < -3.00) are labelled.
Shading shows favourable conformations as obtained from an analysis of 163 structures at resolution 2.0A or better.
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Chi1-Chi2 plots

PROCHECK

180 270 360
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90
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Numbers of residues are shown in brackets. Those in unfavourable conformations (score < -3.00) are labelled.
Shading shows favourable conformations as obtained from an analysis of 163 structures at resolution 2.0A or better.
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Page 2
Chi1-Chi2 plots
1pp;
o | Lys (183) | - | Met‘(84) | o | Phe (162)
| e ! a || SR~ S N N R X o
ml TR W ] AR
o | m | | | | | | |
6 1B em R 7 —180-———J£1 - ————%ﬂ———mo-f———:— ——————— I _—
SR ol
ol O |we] | B Y .
C ki I L V'L%;ﬁ
90 180 270 360 90 180 270 360 90 130 270 360
Chi-1 Chi-1 Chi-1
” | Trp ‘(54) _ ” | Tyr <161) _
l l =} l l %
o 270-Dga.viz7o-m 777777 & O : ||
= l l l l l l
SARRTUE R - ———-QEE - -—————- - -=-
4 A v g & |
: o : : .
0 = 90 180 270 360 0 90 180 270 360
Chi-1 Chi-1

Numbers of residues are shown in brackets. Those in unfavourable conformations (score < -3.00) are labelled.
Shading shows favourable conformations as obtained from an analysis of 163 structures at resolution 2.0A or better.
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Main-chain parameters

1ppj

a. Ramachandran plot quality assessment 2153). Peptide bond planarity - omega angle sd

20 1

15 1

Standard deviation (degrees)

%-tage of residues in most favoured regions

Resolution (Angstroms)

1.0 1.5 20 25 30 35 40 1.0 1.5 20 25 30 35 40

Resolution (Angstroms)

; 8 Measure of bad non-bonded interactions 20.0 d. Alpha carbon tetrahedral distortion

% &

i 17.54
;3’ 60 %ﬁ 5
172} < -
2 50- < 15.0
S 812,51
: 40_ ko]
8 fg 10.01
2 301 =
) = 7.5
= i 0
5 20 T 5.0
° s

N []
10 15 20 25 30 35 40 10 15 20 25 30 35 40
Resolution (Angstroms) Resolution (Angstroms)
e. Hydrogen bond energies f. Overall G-factor
2.0 1.0

g 0.5 1 .
S 0.0
<)
g g -0.51
.E Q
8 &
2 o -1.04
S
e
=] -1.54
9
g
& -2.04

10 15 20 25 30 35 40 10 15 20 25 30 35 40

Resolution (Angstroms)

Resolution (Angstroms)

Plot statistics
Comparison values No. of

No.of Parameter Typical Band  band widths

Stereochemical parameter data pts value value  width  from mean

a. %-tage residues in A, B, L
b. Omega angle st dev

c. Bad contacts / 100 residues
d. Zeta angle st dev

e. H-bond energy st dev

f. Overall G-factor

3477 92.4 82.6 10.0 1.0  Inside
3950 1.1 6.0 3.0 -1.6  BETTER
12 0.3 52 10.0 -0.5 Inside
3715 1.0 3.1 1.6 -1.3  BETTER
2644 0.7 0.8 0.2 -0.9 Inside
3997 0.4 -0.4 0.3 2.7 BETTER
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50

Standard deviation (degrees)

I
1.0

50

Standard deviation (degrees)

Side-chain parameters

a. Chi-1 gauche minus

15 20 25 30 35
Resolution (Angstroms)

4.0

c. Chi-1 gauche plus

1ppj

b. Chi-1 trans

40 -

30 1

20 1

10

Standard deviation (degrees)

1.0

15 20 25 30 35 40
Resolution (Angstroms)

d. Chi-1 pooled standard deviation

Standard deviation (degrees)

10 15 20 25 30 35 40 10 15 20 25 30 35 40
Resolution (Angstroms) Resolution (Angstroms)
5Oe. Standard deviation of Chi-2 trans angle
8
g
)
Q
=
=
8 .
: 1
: PP]
]
<
)
3
ks
=}
s
»n
10 15 20 25 30 35 40
Resolution (Angstroms)
Plot statistics
Comparison values No. of
No.of Parameter Typical Band  band widths

Stereochemical parameter data pts value value  width  from mean

a. Chi-1 gauche minus st dev 488 10.5 19.0 6.5 -1.3  BETTER

b. Chi-1 trans st dev 1019 11.6 19.7 5.3 -1.5 BETTER

c. Chi-1 gauche plus st dev 1620 10.7 18.3 4.9 -1.6 BETTER

d. Chi-1 pooled st dev 3127 11.0 18.9 4.8 -1.6  BETTER

e. Chi-2 trans st dev 1049 11.8 20.9 5.0 -1.8  BETTER
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1

40
20

Chi-1 abs. mean dev.

2 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

2 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

Zeta abs. mean dev.

2 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

S e = m mm— N/ S

Key:- <™ Helix |:> Beta strand = Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed

AAAAAAANBIAAAAAAA AAATIA AAABIA AAAAAAATABIAAAAAAAA
T T T T T T T T T T T T T T T T T T T T
ATYAQALQSVPETQVSQLDNGLRVASEQS SQPTCTVGVWIDAGSRYESEKNNGAGYFVEHLAFKGTKNRPGNALEKEVESMGAHLNAYSTREHTAYY IKA

f. Max. deviation (see listing)

+
+
+

b st

%
*
=+

Phi-psi

Chil-chi2 H H n!
Chil onl;

Chi3 & chi4
Omega
Dihedrals
MC bonds
MC angles
Mainchain

Overall

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

102 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

102 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
= 8
S 6
g
3 4
<
s 2
N
102 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
= WAVAVAVA
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
LSKDLPKAVELLADIVQNCSLEDSQIEKERDVILQELQENDTSMRDVVENYLHATAFQGTPLAQSVEGPSENVRKLSRADLTEYLSRHYKAPRMVLAAAG
f. Max. deviation (see listing)
*5 +
koK *#¢§§+ t¥ I Y EEE S ok *I* I# * %k I * ® i *z* :* **f: EEES ®
g. G-factors
Phi-psi m m
il ik
Chi3 & chi4 [HEN
Omega RN
Dihedrals [T T T T T T T T T TP T T T T T T P T T T T T T P T T T T T T
v angies - FEFRHHHRHHHRFHFRFRFFH AR AR A AR A
Mainchain [T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Overall [T L T T T T T T I
102 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

202 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

202 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

202 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

e g = N -mig \ A

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

EAAARIARIA
T T T T T T T T T T T 7 T i T T T T 7 T
GLEHRQLLDLAQKHFSGLSGTYDEDAVPTLSPCRFTGSQICHREDGLPLAHVATAVEGPGWAHPDNVALQVANAT IGHYDCTYGGGAHLS SPLAS IAATN

f. Max. deviation (see listing)

+>{< * %k
4% wok * % ++ * % ++
s’ EEY sk ok Rk % Y R * %

Phi-psi T TR T

Chil-chi2 H mH n #:H
Chil onl;

Chi3 & chi4
Omega
Dihedrals
MC bonds
MC angles
Mainchain

Overall

1ppj_06.ps
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Omega abs. mean dev. Chi-1 abs. mean dev.
N R~ O ©

N A~ N

Zeta abs. mean dev.

Phi-psi
Chil-chi2
Chil onl;

Chi3 & chi4

Omega
Dihedrals

MC bonds
MC angles

Mainchain

Overall

—_
o
S

Page 4

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

80

40
20

302 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400
Residue number

b. Absolute deviation from mean of omega torsion

302 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

302 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

[ mm— ANANANNCAANNNE NN AN

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAABAAAABAAANTIR AAAAAANBAAAAAAAA  ADNAAAAAAAANTIR
7 T 7 7 T T T T T T T T T T T T T T T T
KLCQSFQTFNICYADTGLLGAHFVCDHMS I DDMMFVLQGQWMRLCTSATESEVLRGKNLLRNALVSHLDGTTPVCEDIGRSLLTYGRRIPLAEWESRIAE

f. Max. deviation (see listing)

*We O\ ¥

+
*
*
%+
* % ¥

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

402 410 415 420 425 430 435 440 20 25 30 35 40 45 50 55 60
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

402 410 415 420 425 430 435 440 20 25 30 35 40 45 50 55 60
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
S
= 87
5 o
=
2 4
<
g 27
N
402 410 415 420 425 430 435 440 20 25 30 35 40 45 50 55 60
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
AN/ N T e .3
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
_AA i A AAAAAAAAIAAAAAA AAATIEL A ‘
VDARVVREVCSKYFYDQCPAVAGFGP I EQLPDYNR I RSGMFW EVPP HPQDLEFTRLPNGLVIASLENYAPASRIGLFIKAGSRYENSN
f. Max. deviation (see listing)
g. G-factors
ChiPehio H W] % |
Chil onl;
Chi3 & chi4
Omega
Dihedrals [T T T T TTT T T T I T T I T T T T T T T T T T AT T I T T I T T T I T T I
MC angles - A HH A
Mainchain [T T T T T T T T T T T T T T T I I O T T I T T T T T T T I
Overall [ I L L T T T] (0 OO
402 410 415 420 425 430 435 440 20 25 30 35 40 45 50 55 60

¢ = cis-peptide

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

62 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

62 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

62 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

HA AAAAANBABAAAAAANABAAAAAAAAAAAAAAAANTAABAAAAAAAAAAAANAAAAAAAAAAAAAAAA
T T T T 7 T T T T T T ; T i T T T T 7 T
NLGTSHLLRLASSLTTKGASSFKITRGIEAVGGKLSVTSTRENMAYTVECLRDDVDILMEFLLNVTTAPEFRRWEVAALQPQLR IDKAVALQNPQAHVIE

f. Max. deviation (see listing)

+ * + + + +  HE + + o+
* ok ® * % EE Y * ® kok kow k kkk  ckkkk %k k%
. . .

Phi-psi

Chil-chi2 H | . H
Chil only

Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1ppj_06.ps



PROCHECK
Page 7

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80
60
40
20

Chi-1 abs. mean dev.

162 170 175 180 185 190 195 200 205 210 215 220 225 230 240 245 250 255
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

162 170 175 180 185 190 195 200 205 210 215 220 225 230 240 245 250 255
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

162 170 175 180 185 190 195 200 205 210 215 220 225 230 240 245 250 255

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

A T A i U 2 A T e

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
B MAAMARL  AAAAAR

T T
NLHAAAYRNALANSLYCPDYRIGKVTPVELHDYVQNHFTSARMAL IGLGVSHPVLKQVAEQFLNIRGGLG LSGAKAKYHGGE IREQNGDSLVHAALVA

f. Max. deviation (see listing)

*
* ++
_*____*__»____*_*_*_*****__***_**
i . i i

%00 4 %
*+

g. G-factors

Phi-psi ||
Chil-chi2 n H [ 77:!
Chil only

Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles
Mainchain

Overall

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

B A A e — AR T A

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed

B AAAI AAAAAAAAAAANAAANTIR HAAAAAAAA
T T T T T T T T T T T T T 7 7 T T T T i
ESAAIGSAEANAFSVLQHVLGAGPHVKRGSNATSSLYQAVAKGVHQPFDVSAFNASYSDSGLFGFYT I SQAASAGDV IKAAYNQVKT I AQGNLSNPDVQA

f. Max. deviation (see listing)

Phi-psi

Chil-chi2 ni H n
Chil only

Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1ppj_06.ps
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R . d . Page 9
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60 -
£ 40
<
= 204
2
360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
£
5 2
=
© 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
MANENANN, —— NN AN/ 7 R
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
AKNKLKAGYLMSVES SEGFLDEVGSQALAAGSYTPPSTVLQQIDAVADADV INAAKKFVSGRKSMAASGNLGHTPF IDEL NNAFIDLPAP
f. Max. deviation (see listing)
g. G-factors
Phi-psi | [ 1
e 1 canatEeE
g :
Dihedrals [T T T T T T T T T T TT T IT TTTT T TTT TT TTTT TT  TTEIT TTTT TTIT TTT TTITTTTT [T I TT]
MC angles - EHFHHHHAH AR HHHEHH
Mainchain [T T T T T T I T TT T IT TTTT T T TT  TE  TT T TET T TT TTITTT TTTITTTTT CITTTTTTTT]
Overall [T T T T T T LT T RESNEREEEN
360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20

1ppj_06.ps
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—_
o
S

80
60
40
20

Omega abs. mean dev. Chi-1 abs. mean dev.
N R~ O ©

N A~ N

Zeta abs. mean dev.

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

K
Page 10

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120
Residue number

b. Absolute deviation from mean of omega torsion

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

A VAV A V) A e ——

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAABAAAAA AAABAAAAAA
T T T T 7 T T T T T T T T i 7 T T 7 7 T
SNISSWWNFGSLLGICLILQILTGLFLAMHYTSDTTTAFSSVTHICRDVNYGWI I RYMHANGASMFF ICLYMHVGRGLYYGSYTFLETWNIGVILLLTVM

f. Max. deviation (see listing)

+*
+ +++ ++ + * + + +
__*___x** ____________ ‘F___*_*‘F ________ ®oo . ok ok ok *_*** * % H* ok ®Ek *__*_*_»*___* __________
. . . .
g. G-factors

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
= 87
S 64
g
£ 4
<
g 27
N
125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
NN\ ——N\N\N
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
AAABAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA _AAAAABAAAAAAAA
ATAFMGYVLPWGQMS FWGATV I TNLLSAI PYlGTNLVEWlWGGFSVDKATLTRFFAFHF I LPFl IMAlAMVHLLFLHETGSNNPTGl SSDVDK[ PFHPYY
f. Max. deviation (see listing) :
* + 5
ot e B e Dt N Lo
g. G-factors
Phi-psi 1 T 1] 5
i TR il
Chi3 & chi4 I I [ I
Omega [ [ [ [
Dihedrals  [TTTTTTT T TR T I T T I T T T I I T T T T T T T T T T I T I T I T I TTTTT [T [T [T [T 111
C bonds
Ne, (LB E T T T T TR AT
Mainchain [T T T T T T T T T T T T T T T T T T T T T T T [T [T [T [T [TT1
IEESEEEESEEEEEEEEEEEEENEEEEE NN EE NN NSNS NN NN NN NN EEE R [T [T [T [T 111

Overall \ I

¢ = cis-peptide

1ppj_06.ps
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Chi-1 abs. mean dev.

Zeta abs. mean dev.

Phi-psi
Chil-chi2
Chil onl;

Chi3 & chi4

Omega
Dihedrals

MC bonds
MC angles

Mainchain

Overall

—_
o
S

80
60
40
20

Omega abs. mean dev.
N BN

Page 12

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320
Residue number

b. Absolute deviation from mean of omega torsion

225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

ANl — = AN\ SAAN N\ N

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAAN AAANAAAAAAAAAAAAAL  AAAAAABIANAAAAAAABAAAAAAAAAAAAAAAAATIAAA — AAAAAAAAAAAAAAAAAAAAAAANANTIANAAAA
TIKDILGALLLILALMLLVLFAPDLLGDPDNYTPANPLNTPPHIKPEWYFLFAYAILRS IPNKLGGVLALAFSILILALIPLLHTSKQRSMMFRPLSQCL

f. Max. deviation (see listing)

+ + *
s koK Hokok ko * Y * * B

g. G-factors

i
I

i

i

T T ‘\‘

225 230 235 240

1ppj_06.ps




PROCHECK

. d . Page 13
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60
£ 40
<
- 20
2
325 330 335 340 345 350 355 360 365 370 375 5 10 15 20 25 30 35
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
% 8
E 6
£ 4
& 2
=
O 325 330 335 340 345 350 355 360 365 370 375 5 10 15 20 25 30 35
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
§ 8
g 6
3 4
<
s 2
N
325 330 335 340 345 350 355 360 365 370 375 5 10 15 20 25 30 35
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
A —E ANV S TR
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
‘ ‘ : AABAAAAAAA AAAAAAAAAAAAIAAAAA ‘ : ‘ : ‘ : ‘ :
FWALVADLLTLTWIGGQPVEHPYITIGQLASVLYFLLILVLMPTAGT I ENKLLKW SDLELHPPSYPWSHRGLLSSLDHTS IRRGFQVYKQ
f. Max. deviation (see listing)
g. G-factors
ChPsiio TR [ H
Chil onl;
Chi3 & chi4 [
Omega []
Dihedrals [T T T T T TT T T T T I I T I T T T T T I LI T T T [EEEEEEEEEENEEEEEE NN NN RN
MC angles - EHHHHHAH A A HH A
Mainchain [T T T T T T T T T T T T I T T T T [EEEEEEEEEEEEEEEEEEEEE NN R RN
overall [T T A LTI LTI T ITE O L T LTI
325 330 335 340 345 350 355 360 365 370 375 5 10 15 20 25 30 35

¢ = cis-peptide

1ppj_06.ps



PROCHECK

—_
o
S

80

40
20

Chi-1 abs. mean dev.

Omega abs. mean dev.
N BN

Zeta abs. mean dev.

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

R .d . Page 14
a. Absolute deviation from mean Chi-1 value (excl. Pro)
36 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130 135
Residue number
b. Absolute deviation from mean of omega torsion
36 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130 135
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
36 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
V—I\
e A i A A
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
ABAA AAAAAAAAAAAAAAAAAAATIA . AAAAAAATIAAAAAA
\‘/CS SCHSMDY‘VAYRILILVGVC‘YTEDI‘EAKAL/‘\EEVE\‘/QDGPD‘IEDGE!\‘/IFMRPC‘?KLSD‘YF PKP+PNPE/‘\ARAAI{INGALI"PDLS+ I VRAI‘QHGGEI‘)YVFS lLLTGYé
f. Max. deviation (see listing) *
9
*j;***** EEE S II***»‘;* EIE EE *I* 1’1‘ 9:-}(— xj(—*
g. G-factors
m =5 §
;
[ ENA
T T T T I T T T T T T T T T A T T T T T T T T T T T T T T I T T T T I I
T T e e e e e P e P P P TP T PP P P P T TP TP PP PP P TP TP PP
A A A e e P T e P P P T T T T P P T T T T T T P P P T T T T T T T P P P T T T T T T A ]
[EEEEEEEEEEEEEEEEEEEE NN NN NN
R R B N W R N N N N A W A RN N AN N N RN A RN N A AN AR RN R AR
36 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135

¢ = cis-peptide

1ppj_06.ps
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Page 15

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1

401
201

Chi-1 abs. mean dev.

136 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

136 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

136 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

L e+ 5 AAVAANARR N ANANANANANAAN

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
BAA AABAAAABAAAAAA TABAAAAAAAAAAAAAAAAATIAAAAAAAAA EAAAAAAAAAAAAAAAAAAAAA

T T T T T T T T T T T T T
EPPTGVSLREGLYFNPYFPGQAIGMAPPIYNEVLEFDDGTPATMSQVAKDVCTFLRWAAEPEHDHRKRMGLKMLLMMGLLLPLVYAMKRHKWSVLKSRKL

f. Max. deviation (see listing)

Phi-psi

Chil-chi2 n nn H :# H [l H
Chil onl;

Chi3 & chi4
Omega
Dihedrals
MC bonds
MC angles
Mainchain

Overall

1ppj_06.ps



PROCHECK

. d . Page 16
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 401
<
= 204
2
236 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
5 21
=
© 236 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= 8
“é 6
P 4
<
s 2
N
236 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
= E Ry Ay Al
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
AYRPPK SHTDIKVPDFSDYRRPEVLDSTKS SKESSEARKGFSYLVTATTTVGVAYAAKNVVSQFVS SMSASADVLAMSKIEIKLSDIPEG
f. Max. deviation (see listing)
g. G-factors
ChiPehio " -
Chil onl;
Chi3 & chi4
Omega
Dihedrals ~ [TTTTT] T T I T T T T T T T T T T I T I T T I T I T I T T T
MC angies - ] EMARERRARMAREANANMARASMANNANNRANNANSANANNARANNANNANMSNANNANSARANNARASNANRARRSnENEY
Mainchain  [TTTTT] [EEEEEENEEEEEEEE NN NN NN NN
Overal  [TTTTT] ENEENNESENES NN NN AN NSRRI E NN E AN NN NN EN RN AR
236 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

1ppj_06.ps
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Page 17

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80

40
20

Chi-1 abs. mean dev.

8 90 95

100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Residue number

b. Absolute deviation from mean of omega torsion

N BN

Omega abs. mean dev.

8 90 95

100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

8 90 95

100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180

Residue number Highlighted residues are those that

deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

e N AR A = — v e =y

Key:-

™ Helix

|:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAAANT

AAABE AAMAAA AL AAAAARL AAARIA

T T T T T T T T T T T T T T
KNMAFKWRGKPLFVRHRTKKE IDQEAAVEVSQLRDPQHDLERVKKPEWVILIGVCTHLGCVP IANAGDFGGYYCPCHGSHYDASGRIRKGPAPLNLEVPS

f. Max. deviation (see listing)

Phi-psi

Chil-chi2

Chil onl;

Chi3 & chi4

Omega

Dihedrals

MC bonds

MC angles

Mainchain

Overall

1ppj_06.ps




PROCHECK

. d . Page 18
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 401
<
= 204
2
185 190 195 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
£ 4
5 2
=
© 185 190 195 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
185 190 195 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
B I EENVANA -/ — N\ TR TN/ T
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
AAAAAAAAABAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATAAAAAAAAAAAAAAAAA
YEFTSDDMVIVG WLEGIRMYNAAéFNKLéLMRDbTIHEI\‘IDDVKI‘EA I RR]LPENL+DDRVI‘:R I KR/‘\LDLSI\‘&RQQIILPKEQV‘\’TKYE]‘EDKSY
f. Max. deviation (see listing)
g. G-factors
ChiPehio e H u
Chil onl;
Gmega 4 H
Dihedrals  [TTTTTETTTT] [EEEEEEEEEENEEE NN NN NN E N RN
MC angies - EEFHHE AN anmMARNAR HNARRASAMANNASMSNANMANMSSANNANANNANNANMANASMANMANSERANRARSARANS
Mainchain  [TTTTTTTTTTT] [EEEEEEEEEENE NN NN NN NN
Overall  [TTTTLITTILL] OO L L L L L L L L L L LT T LI T LI 1T]
185 190 195 20 25 30 35 40 45 50 55 60 65 70 75 80 85

1ppj_06.ps



PROCHECK

—_
o
S

80

40
20

Chi-1 abs. mean dev.
T NS NS

Omega abs. mean dev.

N A~ N

Zeta abs. mean dev.

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

Page 19

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

15 20 25 30 35 40 45 50 55 60 65
Residue number

b. Absolute deviation from mean of omega torsion

90 95 100 105 110 5 10

90 95 100 105 110 5 10 15 20 25 30 35 40 45 50 55 60 65
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion

15 20 25 30 35 40 45 50 55 60 65
Residue number

90 95 100 105 110 5 10

Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility
FAN/ANY/NY/N/ N G = —NAANNNNNNNN
<™ Helix [) Betastrand == Random coil Accessibility shading: W Buried

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

EEEAAAAAAAAAAAAAAAAABABARIAR
T T 7 T 7 T 7 T 7 T 7 T T
GRQFGHLTRVRHVITYSLSPFEQRAFPHYFSKGIPNVLRRTRACILRVAPPFVAFYLVYTWGTQEFEKS

Key:- O Accessible

T T T T T
LEPYLKEVIRERKEREEWAKK

f. Max. deviation (see listing)

g. G-factors
T W =5
:

T T T I T T T T T T T T I T TP I T T I T T T T IITTTITTTT
T T T T e T T e T TP PP PP P TP TP ITTTTTT
A e e A T e T P T T T T T T P P P P T A T T T T P P T T T T
[EEEEEEENENENEEENEREEN [EEEEEEEEEE NN NN
EEEEENENESN NN AN O T L L T LTI T
90 95 100 105 110 5 10 15 20 25 30 35 40 45 50 55 60 65

1ppj_06.ps




PROCHECK

—_
o
S

80

40
20

Chi-1 abs. mean dev.

Omega abs. mean dev.

Zeta abs. mean dev.

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

Page 20

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

70 75 20 25 30 35 40 45 50 55 60 65 70 75
Residue number
b. Absolute deviation from mean of omega torsion
70 75 20 25 30 35 40 45 50 55 60 65 70 75
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
70 75 20 25 30 35 40 45 50 55 60 65 70 75
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
— H =2\ AE=ANAVAVAA A AVAVAVAAA I Sy
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
_AAAAAAA
KRKNPA LVDPLTTVREQCEQLEKCVKARERLELCDERVSSRSQTEEDCTEELLDFLHARDHCVAHKLFNSLK AAVPATSE
f. Max. deviation (see listing)
5
%E:' * L* *I‘F **1— 1‘*1‘ E S ok ok ok *}E*X T* * E * ok ok sk =k1‘g$ * %
g. G-factors
- m
[TTTTT] T I T I T T T T T T T T T LTI T I T T [TTTTTTT]
HHH EMaRMNNARRARAANANNANANNANMANSNNANANNANNANNANANNANNANANRANANRANRAN HH
[ERREEN EEEEEEEEEEEEE NN NN NN NN RN [THETITT
EEEEEN ENESENENENRS NN NN E NN NN AN NN NN AN RN ER AN EENERERN
70 75 20 25 30 35 40 45 50 55 60 65 70 75

1ppj_06.ps




PROCHECK

R . d . Page 21

100 a. Absolute deviation from mean Chi-1 value (excl. Pro)

>

]

T 80

<

£ 60

2 40

<

< 20

z

40 55 60 65 70 75 35 40 45 50 55 60 10

Residue number

: b. Absolute deviation from mean of omega torsion

z 10

s 8

]

g 6

£ 4

& 2

g

© 40 55 60 65 70 75 35 40 45 50 55 60 10
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

_§ 10

: 6

£ 0]

£ 47

<

g 27

N

40 55 60 65 70 75 35 40 45 50 55 60 10

Residue number Highlighted residues are those that

deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

I — T ] ARARNS—Am— NN

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

ABEAAAAR
T T T T T
SPVL  SVLCRESLRGQAAGRPLVASVSLNVPASVRY FFERAFDQGADA 1 YEH INEGKLWKH I KHKYENK ATYAQALQSV

f, Max. deviation (see listing)
6

.
* *

3 * ok * + * * kopk ok + o4+ F * ++

* EEE EEE EEEE Y koK % kk kok %k ® ok ok ok * EEE ok

T T L J S LT T T 0 S UL SO 3 R R

g. G-factors

Phi-psi O

Chil-chi2 H Mo
Chil only

Chi3 & chi4

Omega

Dihedrals [0 [T TITTTITITTTTTTITT] LOTTTIIIIIITTITITIIIIIIITITITIIIIITT] [ITTTTTTTT
Newst R R LT R
Mainchain  [TTT] [TTTTTTTTTTITTTITTTITTITTTTITTT] LITTTTITIIITTITITIIIIIIITITITITITIIT] [ITTTTTTTT
Overall [T OO I I T I I I T T TTT I I ITTITITIITITITTIITITTIT] CITTTTTT

40 55 60 65 70 75 35 40 45 50 55 60 10

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

12 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

12 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

Zeta abs. mean dev.

12 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

e s Sm— A, SN\ S )

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAAAABIAAAAAAA AAATIA AAABIA AAAAAANTABAAAAAAAAAAAAAAAAAA
7 T T T T 7 T T T T T T T T T T T T T T
PETQVSQLDNGLRVASEQS SQPTCTVGVWIDAGSRYESEKNNGAGYFVEHLAFKGTKNRPGNALEKEVESMGAHLNAYS TREHTAYY IKALSKDLPKAVE

f. Max. deviation (see listing)

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

T T T ITTITTT
MCbonds  [TTTTTTT T T T T ITTTT
MCangles [T T T

T T T TITTTT
[T I I T TT

Mainchain

Overall

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1

401
201

Chi-1 abs. mean dev.

112 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

112 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

112 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

NS AN\ \r— - —— N/ \

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAAATRAABAAAAAAANAAAAAAAAAAAAAANAAAANAAAAAAAATIA . AANAAAAAA  AAAAAAAAAANAAAAAAAAATAAAANAAAAA — AAAAAAAAA
LLADIVQNCSLEDSQIEKERDVILQELQENDTSMRDVVFNYLHATAFQGTPLAQSVEGPSENVRKLSRADLTEYLSRHYKAPRMVLAAAGGLEHRQLLDL

f. Max. deviation (see listing)

*5 +
* * ++
+%8+  ++ + + + + + * #
EE R kR ko kR ok ok ok kR ockk ok ok ox %k k% ®
I i . i

+
CEk wok L kEkckkkckkk  kkk  kk %k kx|
i L i i i

g. G-factors

Phi-psi

Chil-chi2 n n H:H .A
Chil onl;

Chi3 & chi4
Omega
Dihedrals
MC bonds
MC angles
Mainchain

Overall

1ppj_06.ps




PROCHECK

R . d . Page 24
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60 -
£ 401
<
= 204
2
212 220 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
£
5 2
=
© a2 220 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
212 220 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
A R e ==\ mE AN
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
‘ ‘ _  _BARERAAAAAAAA BAAARARA : ‘ : ‘ ‘ ‘ ‘ : ‘ : ‘ ‘
AQKHFSGLSG T DEDAVPTLSPCRFTGSQICHREDGLPLAHVATAVEGPGWAHPDNVALQVANATIGHYDCTYGGGAHLSSPLASIAATNKLCQSFQ
f. Max. deviation (see listing)
g. G-factors
Phi-psi . “hm m
i @ oith -
Chi3 & chi4 [ 17 [T [
Omega [T [T [T
Dihedrals  [TTTTTTTTT] O TR T T I T T T T T T T T T T T T T T T T T T T T T I T T T
MC angies  THHHH B EEH AR A A A A A
Mainchain - [TTTTTTTTT] O T T T T T T T T T T T T T T T T T T T T I T T T I T T T
Overall  [TTTTIIILD O OO L T L T L T T LT LTI LI
212 220 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305

1ppj_06.ps



PROCHECK

Chi-1 abs. mean dev.

Omega abs. mean dev.

Zeta abs. mean dev.

Phi-psi

Chi3 &
Omega

Dihedrals

MC bonds
MC angles |

Mainch

Overall

—_
o
S

i
Chil-chi2 H n n
Chil onl;

Page 25

Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

80
60
40
20

309 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405
Residue number

b. Absolute deviation from mean of omega torsion

N BN

309 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

309 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

— ——— /\/\N\N\

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAEAAAATR AAAAAAANTAAAAAAAA  ADNAAAAAAAANTIR AAAAAAAAAAAAAANTAAAAA
T 7 T T T T T T T T T T T T T T T T T T
TFNICYADTGLLGAHFVCDHMS I DDMMFVLQGQWMRLCTSATESEVLRGKNLLRNALVSHLDGTTPVCEDIGRSLLTYGRR I PLAEWESR IAEVDARVVR

f. Max. deviation (see listing)

+  F 4 o4
*___#_**_* ‘F***

g. G-factors

chi4

ain

1ppj_06.ps




PROCHECK

. d . Page 26
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
g
g 60 -
£ 40
<
= 204
2
409 415 420 425 430 435 440 20 25 30 35 40 45 50 55 60 65
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
£
D21
=
O 400 415 420 425 430 435 440 20 25 30 35 40 45 50 55 60 65
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
3 o]
£ 07
£ 47
<
g 27
N
409 415 420 425 430 435 440 20 25 30 35 40 45 50 55 60 65
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
S e Ty == S/
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
A
EVCSKYFYDQCPAVAGFGP I EQLPDYNR IRSGMFW EVPP HPQDLEFTRLPNGLVIASLENYAPASRIGLFIKAGSRYENSNNLGTSHL
f. Max. deviation (see listing)
g. G-factors
Phicpsi HTH n m % - =5 #
Chil onl;
Chi3 & chi4 [
Omega [T
Dihedrals [T T T T T T T T T T T I T TTTTT T T AT I T T I T T T T T T I T T
MC angles - A HH A
Mainchain [T T T T T T T T T T TTTITT] T T T T T T T T T T I T T
Overall [T LI T T LI T LI T T LTI 0 QOO LT LTI
409 415 420 425 430 435 440 20 25 30 35 40 45 50 55 60 65

¢ = cis-peptide

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

69 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

69 75 80 8 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

Zeta abs. mean dev.

69 75 80 8 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAAATABAAAAAANBAAAAAAAAAAAAAAAANTANTAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAA
T T 7 T T T T T T T T T T T T T T T T 7
LRLASSLTTKGASSFKITRGIEAVGGKLSVTSTRENMAYTVECLRDDVDILMEFLLNVTTAPEFRRWEVAALQPQLR IDKAVALQNPQAHV I ENLHAAAY

f. Max. deviation (see listing)

* + + + +
**x**x**#*** * B *
.

g. G-factors

Phi-psi

ohipsi o 5 H [NEEL H
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

169 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

169 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

N A~ N

Zeta abs. mean dev.

169 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

PV e /N NG S e —n

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

RNALANSLYCPDYRIGKVTPVELHDYVQNHFTSARMAL IGLGVSHPVLKQVAEQFLNIRGGLGLSGAKAKYHGGE IREQNGDSLVHAALVAESAAIGSAE

f. Max. deviation (see listing)
* 4

*

* ++

* Lok kR kksk kR %k ko
i I i

g. G-factors

Phi-psi Tl ]

Chil-chi2 H H n n
Chil only

Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

269 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

269 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

269 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

MNN— \N\ E mm——) —mmm— — ANANEANNANA

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed

ANAFSVLQHVLGAGPHVKRGSNATS SLYQAVAKGVHQPFDVSAFNASYSDSGLFGFYT I SQAASAGDV IKAAYNQVKT I AQGNLSNPDVQAAKNKLKAGY

f. Max. deviation (see listing)

a +
EEE * 3k * BT * * # * ok

g. G-factors

Phi-psi T

Chil-chi2 H [ .
Chil only

Chi3 & chi4
Omega

Dihedrals

T I T T
MCbonds  [TTTTTTTT T T TTTTTTITITT]
MCangles [T AT

[EEEEEEEEEEE NN RN
[ITTITT I T T

Mainchain

Overall

[T11

117

HEH

[T11

T T T T T T T T T T T T T T T T \‘ ‘

269 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 3

1ppj_06.ps
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Residue properties
Ipp]

Page 30

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

369 375 380 385 390 395 400 405 410 415 420 425 430 435

Residue number

15 20 25 30

b. Absolute deviation from mean of omega torsion

% 10
o
5%
E 6
S 41
5 2
=
© 369 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20 25 30
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= 0
E 6
£ 47
<
g 27
N
369 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20 25 30
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
[EE NN AN AN\ SRS = -
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
LMSVESSEGFLDEVGSQALAAGSYTPPSTVLQQIDAVADADV INAAKKFVSGRKSMAASGNLGHTPF IDEL NNAFIDLPAPSNIS SWWNF
f. Max. deviation (see listing)
g. G-factors
Phi-psi [T m ]
Bl : 2
Chi3 & chi4 ] I I
Omega I [ [
Dihedrals [T T T T T T T T T T T T T T LT T T T T T T T T T T T T T T T T [ T ITT I T T
MC angies - EHHH A A A A ENENERENE-EREREREES
Mainchain [T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ITTTITT]
Overall [T I I T T I I T I LI (O T T
369 375 380 385 390 395 400 405 410 415 420 425 430 435 15 20 25 30

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

= 100
S
= 80+
g
g 60 -
£ 40
<
= 204
2
34 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
5 2
=
© 34 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
E 6
£ 47
<
g 27
N
34 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
A A A N4 VA VA VA VARl A VA VA VA VA VA W
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
: ‘ ‘ ‘ : ‘ : ‘ ‘ ‘ : ‘ ‘ ‘ AAABAAAAAA : ‘ :
GSLLGICLILQILTGLFLAMHYTSDTTTAFSSVTHICRDVNYGWI IRYMHANGASMFF ICLYMHVGRGLYYGSYTFLETWNIGVILLLTVMATAFMGYVL
f. Max. deviation (see listing)
g. G-factors
Phi-psi W
Chil only ﬂ H H
Chi3 & chi4 I I [
Omega [T [T [
Dihedrals [T T T T T T T T T T T I I T T T T T T T T I T T T T I T T I T T T T
MC angles - EFFHHHHH AR A
Mainchain [T T T T T T T T T T T T T T T T T T T T T T T T T T P T T T T I T T T T TTT
Overall [T I I T T T T T T I I T T
34 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

134 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

134 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
S
= 8
S 6
=
g 4
<
s 2
N
134 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
AANBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAARAAAAAAAAAAAAAA
PWGQMS FWGATV I TNLLSA PY | GTNLVEWIWGGFSVDKATL TRFFAFHF I LPF I IMA I AMVHLLFLHETGSNNPTG1SSDVDK I PFHPYYT IKDILGAL
f. Max. deviation (see listing) :
* + 5
+ + * o4 + + + + Jgk
_*_*_*_‘F__**»_‘F* _____ *_X____‘k _______ ***_*__»*__I_***_*X __________ * ****___* ____________ *****_‘F* _____
g. G-factors
C
ChPsiio EH [ F H [l
Chil onl;
Chi3 & chi4 [T [
Omega I [
Dihedrals [T T TTT I T I T I T T T I T T T T I T T T T T T T T T T T T T T T T T T T T T TTTT [T
C bonds
MC angles  FHH AR A A A A A
Mainchain - [T TT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T [T
EEEESEEEEEEEEESEEEEE NSNS NN SN NSNS SN NN NSNS NN NN NN EEE R [T

Overall [ i I

¢ = cis-peptide

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

234 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

234 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

234 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

w- NN\ —

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

AAAAAANAAAANTBIAAAA  AAAAAABIAAAAAAAABINAAAAAAAAAAANAAAAABIAAA  AAAAAAATIANAAAAANAAAAAAAAAAAATIAAAAAAAAAAAAAAA
LLILALMLLVLFAPDLLGDPDNYTPANPLNTPPHIKPEWYFLFAYAILRS IPNKLGGVLALAFSILILALIPLLHTSKQRSMMFRPLSQCLFWALVADLL

f. Max. deviation (see listing)
4

* *5 * ++
T T T * PR ¥
| | i |

g. G-factors

Phi-psi

Chil-chi2 n H n
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1ppj_06.ps
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Residue properties

1ppj

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

334 340 345 350 355 360 365 370 375

Residue number

5

10 15 20 25 30 35 40

b. Absolute deviation from mean of omega torsion

% 10
o
5 %
E 6
S 41
5 2
=
© 334 340 345 350 355 360 365 370 375 5 10 15 20 25 30 35 40
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= °]
E 6
£ 47
<
g 27
N
334 340 345 350 355 360 365 370 375 5 10 15 20 25 30 35 40
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
M\ —EAAANN ANAZ A
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
AMAAAABAAARIAANIA
TLTWIGGQPVEHPYITIGQLASVLYFLLILVLMPTAGT I ENKLLKW SDLE]LHPPS&PWSHI‘QGLLSéLDHTéIRRGI‘:QVYK(‘)VCSSéHSMD
f. Max. deviation (see listing)
g. G-factors
E}llli{-%ihiz a N H | ]
Chil onl
Chi3 & chi4 [
Omega [
Dihedrals [T T T T T T T T T T T T T I I T T T T I T T T T T T T T T T T T T I T T T T T I T T
M angies - FEERHHERHHHAFAFRFAFFRHF AR A A ENRNRNRNNANENENRNRSNANENENRANNNNRNENENSEN
Mainchain [T T T T T T T T T T I T T T T T T T T T T T I T T T T T T T T T
Overall \‘HHH‘HH\‘\CHH‘\\H\‘\H\\‘\HH‘\HH‘HHHHH I T T T I T I T TTIT T I T I TITTTITTTT]
334 340 345 350 355 360 365 370 375 5 10 15 20 25 30 35 40

¢ = cis-peptide

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80

40
20

Chi-1 abs. mean dev.

45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130 135 140
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
= 87
S 64
g
£ 47
<
g 27
N
45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
A\ AN/ e — S N\
Ve e
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
ABAA AAAAAAAAAAAAAAAAAAATIA AAAAAAAIAAAAAA
+VAYRQLVGV&YTEDéAKALAEEVEQQDGPNEDGEMFMRPdKLSD+FPKP*PNPEAARAANNGALéPDLS+IVRAéHGGEbYVFSLLTGYéEPPTéVSLR
f. Max. deviation (see listing)
9
* #*x-‘it :: ***-‘it * * ok * ok * % *I * ><-‘it g-‘it;t K ok kok 1:
g. G-factors
Phi-psi _ o 5
il g
Chi3 & chi4 I
Omega [ EEE
Dihedrals  [TTTTTTTTTTT T T I I T I I T I T T T T I T T T T TP T T T T T T T T T I T T T I T T I T T I T I T I T T I T ITTTTT]
Netents FEEFEFFEPEEFEFFEPEFEEF R
Mainchain T T T T T T P T T T T P T T T T T T T T T
overall [T LTI T LI T T T T O T T LT LT
45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 125 130 135 140

¢ = cis-peptide

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
= 8
S 6
=
3 4
<
s 2
N
145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
BAA AABAAAABMAAAAA BABIAAAAAAAAAAAAAAAAATIAAAAAAAAA BAAAAAAAAAAAAAAAAAAAAAAATIAA
I‘EGLYFI\‘IPYFP‘GQAIGI\‘/IAPP I&NEVL]‘EFDDG"‘FPATMéQVAKf)VCTFLRWAAéPEHDlllRKRMG‘LKNlLILMMGLlLLPLV&AMKRI‘-IKWSVILKSRKILAYRPI"K
f. Max. deviation (see listing)
g. G-factors
Phi-psi i W] [
il Buits . .
Chi3 & chi4 I [T I [T
Omega [ [ [ [T
Dihedrals  [CTTTTTTTITT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T I T ITTTTITTT
v sngies - EEFRHHHRHHHRFHFRFAFAAF AR A A A A A AR
Mainchain [T T T T T T T T T T T T T T T T T T T T T T T T T T I T T
Overall [T T T T T T T T T T T
145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240

1ppj_06.ps



PROCHECK

—_
o
S

80

40
20

Chi-1 abs. mean dev.

Zeta abs. mean dev.

Omega abs. mean dev.
N
1

R . d . Page 37
a. Absolute deviation from mean Chi-1 value (excl. Pro)
1 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Residue number
b. Absolute deviation from mean of omega torsion
1 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
1 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Residue number Highlighted residues are those that

deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

e g e—r—

Phi-psi
Chil-chi2
Chil only
Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed

T T T T T T T T T T T T T T T T T T T T
SHTDIKVPDFSDYRRPEVLDSTKS SKESSEARKGFSYLVTATTTVGVAYAAKNVVSQFVSSMSASADVLAMSKIE IKLSDIPEGKNMAFKWRGKPLFVRH

f. Max. deviation (see listing)

+ * + + ok + + % 8
*_#_*_:1:»__*____*____:k****_#*_*#***__*__*_*_#_***__#_*__**_
i . . i . i i

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1

401
201

Chi-1 abs. mean dev.

101 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N
1

101 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

Zeta abs. mean dev.

101 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195

Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal

d. Secondary structure & estimated accessibility

SR e B ) —m i

Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible

e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed

RTKKE IDQEAAVEVSQLRDPQHDLERVKKPEWVILIGVCTHLGCVP IANAGDFGGYYCPCHGSHYDASGRIRKGPAPLNLEVPSYEFTSDDMV IVG

f. Max. deviation (see listing)

Phi-psi

Phipsi H T 5 M H [N
Chil only

Chi3 & chi4
Omega

Dihedrals

MC bonds
MC angles

Mainchain

Overall

1ppj_06.ps
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Residue properties
Ipp]

a. Absolute deviation from mean Chi-1 value (excl. Pro)

—_
o
S

80 1
60
40
20 A

Chi-1 abs. mean dev.

12 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
Residue number

b. Absolute deviation from mean of omega torsion

Omega abs. mean dev.
N BN

12 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
Residue number

c. C-alpha chirality: abs. deviation of zeta torsion

=~ 10
3
- 8
S 6
=
g 4
<
s 2
Q
N
12 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions a Most favoured & Allowed [l Generous Il Disallowed
WLEGIRKWYYNAAGFNKLGLMRDDT IHENDDVKEA IRRLPENLYDDRVFR IKRALDLSMRQQILPKEQWTKYEEDKSYLEPYLKEVIRERKEREEWAKK
f. Max. deviation (see listing)
e s * * + + + + + + *
K * **__*___** _______ )'__‘k _______ ****x _________ * % * % * * *_**‘k-*_‘?‘ __________ ok ok sk ok
g. G-factors
ChiPehi2 H ne
Chil onl;
Chi3 & chi4 [] [T
Omega I [
Dihedrals [T T T T T T
C bonds
MC angles - A AR A
Mainchain [T T T T T T T T L T T T
Overall [T LT T T T T T T T LI
12 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110

1ppj_06.ps
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R . d . Page 40
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 401
<
= 204
2
1 10 15 20 25 30 35 40 45 50 55 60 65 70 75 20 25
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
D21
=
© 1 10 15 20 25 30 35 40 45 50 55 60 65 70 75 20 25
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
: 61
£ 47
<
g 27
N
1 10 15 20 25 30 35 40 45 50 55 60 65 70 75 20 25
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
T ——— - ANr—ANANARRNANANNANN—— IS N7\~ —
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
: ‘ : ‘ ‘ ‘ : ‘ : ‘ ‘ A AAAAAAAAARIEINIA
GRQFGHLTRVRHVITYSLSPFEQRAFPHYFSKGIPNVLRRTRACILRVAPPFVAFYLVYTWGTQEFEKSKRKNPAA LVDPLTTVREQCEQ
f. Max. deviation (see listing)
g. G-factors
Phicpsi L,,ﬂ S| e T
Chil onl;
Chi3 & chi4 [
Omega [
Dihedrals  [TTTT T TTTTT T I I I I T T I T I T T T ] T
MC angles - AR AR A HHHHHH
Mainchain [T T T T T T T I T T T T T T T T T T T T I T T T T T T T I T
Overall [T T LI LT LT LI L L L L L LT T LTI L LI LT LTI T (I TITL]
1 10 15 20 25 30 35 40 45 50 55 60 65 70 75 20 25

1ppj_06.ps
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R . d . Page 41
100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 40
<
- 20
2
27 35 40 45 50 55 60 65 70 75 40 55 60 65 70
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
5 21
=
© 27 35 40 45 50 55 60 65 70 75 40 55 60 65 70
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
: 61
£ 47
<
g 27
N
27 35 40 45 50 55 60 65 70 75 40 55 60 65 70
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
PANAUAUAUA = AVAVAUAN A \ V ==~ —)
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
LEKCVKARERLELCDERVSSRSQTEEDCTEELLDFLHARDHCVAHKLFNSLK AAVPATSESPVL SVLCRESLRGQAAGRPLVASVSLN
f. Max. deviation (see listing) i
5 6
T*I ko k ok *E** II 3 * * P Ilé*x :k*it g 3 **:1‘ ‘r* * *L**
g. G-factors
E}ﬁﬂhiz H ] ([ 5
Chil onl;
Chi3 & chi4 [
Omega [
Dihedrals  [TTTTTTTTTITTTTTITTTITITITTITTIIT T TITITITITTTITITT] [T T T O T T
MC angles - A A HHHHH AR
Mainchain [T TT T T T T T T T T T T T T I T T T T T T T TTTTTIT TTT TTTTTT Ty O T I
Overall LTI I T T I T T T T T T I T T I T T ITTTITTTITTTT] OTTITTTIIT ] COITTITTTITITTITTI T ITTTTT]
27 35 40 45 50 55 60 65 70 75 40 55 60 65 70
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100 a. Absolute deviation from mean Chi-1 value (excl. Pro)
>
Q
T 80
<
£ 60
£ 40
<
- 20
2
72 5 10 15 20 25 30 35 40 45 50 55 60
Residue number
: b. Absolute deviation from mean of omega torsion
é 10
5 0]
E 6
g 41
5 2
E T
© 72 5 10 15 20 25 30 35 40 45 50 55 60
Residue number
c. C-alpha chirality: abs. deviation of zeta torsion
_§ 10
= %]
: 61
£ 47
<
g 27
Q
N
72 5 10 15 20 25 30 35 40 45 50 55 60
Residue number Highlighted residues are those that
deviate by more than 2.0 st. devs. from ideal
d. Secondary structure & estimated accessibility
- M /N7 e NN/ NN/ NN/N/N A A
Key:- <™ Helix |:> Beta strand == Random coil Accessibility shading: B Buried [ Accessible
e. Sequence & Ramachandran regions A Most favoured & Allowed [l Generous Il Disallowed
: ‘ : ‘ ‘ ‘ : AAAAAAAAIA 4 ‘ :
VPASVRY VAPTLTARLYSLLFRRTSTFALTIVVGALFFERAFDQGADAYEHINEGKLWKH I KHKYENK
f. Max. deviation (see listing)
g. G-factors
Bz : o @ v
Chil only . 0.15
Chi3 & chi4 0.48
Omega 0.60
Dihedrals  [TTTTTT] T T T T T I T T T T I T T T T I T I T T T T [ 0.28
MC angies T A O 6%
Mainchain  [TTTTTT] T T T I T T T T T T I T T T T I T T I 052
Overall  [TTTTIT] O L T L L LI L LTI T LI T L LTI O 038
72 5 10 15 20 25 30 35 40 45 50 55 60
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Main-chain bond lengths

C-O

N

C

1ppj

-N

(except Pro)

(Pro)

1.23

CA-CB

131 135

127

1.15 1.19

2228

Kouanbaig

1.11

2228

Kouanbai

1.22 126 130 1.34 1.38 142 1.46

2228

Kouanbai

120 1.24 1.28 1.32 136 140 1.44

CA-C

CA-C

(except Gly)

(Ala)

(Gly)

-

1.52 1.56 1.60 1.64

2228

Kouoanbaig

140 144 1.48

o

1.51 1.55 1.59 1.63

2228

Kouanbai]

139 143 147

2228

Kouanbaig

140 1.44 148 1.52 1.56 1.60 1.64

N-CA
(except Gly,Pro)

CA-CB
(the rest)

CA-CB

(Ile,Thr,Val)

1.45

149 153 1.57

T
1.41

1.37

2228

Kouanbaig

1.33

1.65

2228

Kouanbai

1.41 145 149 153 157 1.6l

*
1.54 1.58

1.62 1.66

2228

Kouanbaig

142 146 1.50

N-CA
(Pro)

8

5

0 154 1

e

2228

Kouanbai

134 138 1.42

T
1.5

141 145 149 153 1.57

2228

Kouanbaig

1.33 1.37

Black bars > 2.0 st. devs. from mean.

Solid and dashed lines represent the mean and standard deviation values as per Engh & Huber small-molecule data.
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Main-chain bond angles

1ppj

CA-C-N

CA-C-N

CA-C-N

(except Gly,Pro)

(Pro)

(Gly)

126 131

1
121

11 116

106

1

1589

Kouanbaig

1

1589

Kouanbai

116 121 126 131

T
111

1589

Kouanbai

1

C-N-CA

(except Gly,Pro)

O-C-N

(Pro)

136

16 121

T
111

1589

Kouoanbaig

106

137

132

127

122

T
117

1589

Kouanbai]

107

138

118 123 128 133

T
113

1589

Kouanbaig

108

CA-C-O
(except Gly)

C-N-CA
(Pro)

C-N-CA
(Gly)

135

125 130

CB-CA-C
(Ile,Thr,Val)

120

1589

Kouanbaig

105

137

132

127

122

1589

Kouanbai

107

135

ol
120

130

125

115

110

1589

Kouanbaig

105

CB-CA-C
(Ala)

124

1*1
109

T
119

T
114

104

99

1589

Kouanbaig

94

125

110

120

T
115

105

100

1589

Kouanbai

95

135

i
120

130

125

115

110

1589

Kouanbaig

105

Black bars > 2.0 st. devs. from mean.

Solid and dashed lines represent the mean and standard deviation values as per Engh & Huber small-molecule data.
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CB-CA-C
(the rest)

1589
>
Q
(=)
0]
=
o
(]
Y
oy
95 100 105 110 115 120 125
N-CA-C
(Pro)
1589 S
> i i
Q | |
: I I
) i i
= | |
o | |
(0] | |
Y | |
= i i
96 101 106 111 116 121 126
N-CA-CB
(Pro)
1589 =
> | 0
Q [
: I I
) K
= v
o \\
(0] o
e | |
= K
88 93 98 103 108 113 118

Black bars > 2.0 st. devs. from mean.

Main-chain bond 1 e
N-CA-C N-CA-C
(except Gly,Pro) (Gly)
1589 ‘ ‘ 1589 ‘ :
| | 2»
> I I > I I
Q | | 9] | |
c : I I
S . 5 .
= = | |
o | | o | |
& ‘ ‘ e i i
s j i = ] |
96 101 106 111 116 121 126 97 102 107 112 117 122 127
N-CA-CB N-CA-CB
(Ala) (Ile, Thr,Val)
1589 - 1589 —
> i | o > i |
Q | | 9] | |
=] 0 0 =)
o A K Q 1 | 0
=] | | =
o | | o | |
g | 3 1k
s N = |
95 100 105 110 115 120 125 96 101 106 111 116 121 126
N-CA-CB
1589
>
Q
=]
Q
=
o
e
(o)
95 100 105 120 125

q or ) signifies data points off the graph in the direction shown.

Solid and dashed lines represent the mean and standard deviation values as per Engh & Huber small-molecule data.
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RMS distances from planarity

1ppj
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Histograms showing RMS distances of planar atoms from best-fit plane.
Black bars indicate large deviations from planarity: RMS dist > 0.03 for rings, and > 0.02 otherwise.
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Main-chain bond angles
N 12 ¢ N 1125 ¢ N 125 ¢ N U2 ¢ N U2 ¢ N 112 ¢
CA CA CA CA CA CA
A Lys 100 A Gly 238 A Gly 278 A Ala 421 B Thr 101 C Asn 26
111.2 111.2 111.2 111.2 1112 112.5
C Phe 109 C Asn 206 D Met 43 E Val 98 E Ile 136 E Gly 143
112.5 1112 12 ¢ N 1125 ¢ N 112 ¢ N 1125 ¢
CA CA CA CA
F Gly 25 G Ala 49 N Lys 100 N Gly 238 N Val 257 N Gly 278
111.2 1112 111.2 1112 111.2 111.2
N Ala 421 0) Thr 101 0) Met 105 P Asn 26 P Phe 109 P Tyr 155
N 111.2 C N 111.2 C N 111.2 C N 112.5 C N 112.5 C N 111.2 C
CA CA CA CA CA CA
P Asn 206 R Val 98 R Ile 136 R Gly 143 S Gly 25 T Ala 49
Bond angles differing by > 10.0 degrees from small-molec values. Values shown: "ideal", actual, diff.
Planar groups
CB CB CB CB CB CB
0.034 0.035 0.035 0.037 0.038 0.044
A Tyr414 A Tyr4l16 B Tyr 57 B Tyr 177 CTyr 75 C Tyr 81
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Planar groups (contd)
CE CB CB CB CB CB
0.036 0.036 0.036 0.049 0.047 0.040
C Trp 141 C His 196 C Tyr 224 C Tyr 278 D Tyr 33 D Tyr 90
CB CB CB CB CB CB
0.037 0.032 0.042 0.038 0.034 0.033
D Tyr 148 D Tyr 152 F Tyr 20 F Tyr 55 N Tyr 416 O Tyr 177
B CB CB CB CB CB
0.032 0.042 0.045 0.031 0.040 0.032
P Phe 33 P Tyr 75 P Tyr 81 P Phe 91 P Trp 141 P Phe 168
i CB
CB CB CB CB CB
0.036 0.031 0.046 0.045 0.032 0.034
P His 196 P Tyr 224 P Tyr 278 Q Tyr 33 Q Tyr 48 Q Tyr 90
CB CB CB
0.035 0.032 0.040
Q Tyr 148 Q Tyr 152 S Tyr 20

Sidechains with RMS dist. from planarity > 0.03A for rings, or > 0.02A otherwise. Value shown is RMS dist.
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p9.pdf

actor Check

1PP9

Title: BOVINE CYTOCHROME BC1 COMPLEX WITH STIGMATELLIN BOUND
Date: 16-JUN-03
PDB code: 1PP9
Crystal Structure Factors
Cell parameters: Input
a:. 139'12°A b 171'050’8‘ ¢ 227'200'& Nominal resolution range: 40.0 - 2.08 A
a: 90.00 B: 90.00 000 Reflections in file: 308206
Space group: P 21 21 21 Unique reflections above 0: 308206
above 10: 294636
above 30: 173856
SFCHECK
Nominal resolution range: 40.0- 2.10 A
(max. from input data, min. from author)
Used reflections: 305655
Reflections out of resolution: 2551
Model Completeness: 97.4 %
33959 atoms (1437 water molecules) R_stand(F) = <a(F)>/<F>: 0.063
Number of chains: 51 Anisotropic distribution of Structure Factors
Volume not occupied by model:  48.5 % ratio of eigen values: 1.0000 0.7621 0.5479
<B> (for atomic model): 46.6 A 2 B_o_verall (by I_Datterson): 36.2A 2
o(B): 15.40 A 2 Optical resolution: 1.72 A
Matthews coefficient: 297 Expected opt. resol. for complete data set: 1.72 A
Corresponding solvent % : 58.24 Estimated minimal error: 0.036 A
Model vs. Structure Factors
R—factor for all reflections: 0.272
Correlation factor: 0.924
R-factor: 0.271
for F>2.00
nom. resolution range:  24.98 — 2.10A
Refinement reflections used: 292406
Rfree: 0.290
Program: CNS 1.1 Nfree: 14590
Nominal resolution range: 25.0- 210 A R—factor without free—refl.: 0.270
Reported R—factor: 0.250 Non free—reflections: 277816
Number of reflections used: 305496 <u> (error in coords by Luzzati plot): 0.355 A
Reported Rfree: 0.29 Estimated maximal error: 0.131 A
Sigma cut—off: N.A. DPI: 0.200 A
Scaling
Scale: 1.092
Bdiff: -5.07

Anisothermal Scaling (Beta):
5.4493 1.4983 -2.1055 0.0000 0.0000 0.0000

Solvent correction — Ks,Bs: 0.753 250.038
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level of completeness

Structure Factor Check
1PP9

5000 -
Wilson Plot
40001
3000
A
LL
V' 2000
1000
1/d 000 012 025 038 050
d 800 400 267 200 A
o <F>
——  Wilson plot (B_overall = 45.9 A 2)
Completeness
104 e s
0.8 -
0.6 -
0.4 -
0.2 -
1/d 000 012 025 038 050
d 800 400 267 200 A
e Completeness
A—A R_stand(F) = <o(F)>/<F>
Stereographic projection of
the averaged radial completeness
1.0
0.0
0 )
h | 90.00 0.00
k [ 90.00 90.00 | polar coordinates of the
| 0.00  0.00 | crystallographical axes
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4.0 : _
Optical resolution
3.0 -
2.0 -
1.0 -
1/d 000 012 025 038 050
d 800 400 267 200 A

e—e Optical resolution
Optical resolution for atom with B =0

0.5 .
Coordinate errors
0.4
0.3
0.2
0.1
.\._‘ =0=0
1/d 000 012 025 038 050
d 800 400 267 200 A

A—A Expected maximal coordinate error
e—e Expected minimal coordinate error

0.6 —¢
R—factor
0.5
0.4

0.3 1

R—factor

0.2 1

0.1~

025 038 050

4.00

1/d 000 012
d 8.00 267 200 A

o—e R-factor a—a Rfree
Luzzati plot drawn for an atomic error = 0.355
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Local estimation

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
nE
TATYAQALQSVPETQVSQLDNGLRVASEQSSQPTCTVGVWIDAGSRYESEKNNGAGYFVEHLAFKGTKNRPGNAL
residue number |~ b bt = g o by =
chain identifier A
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
W<08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645
> 60.
Backbone
4. B-factor
Side chain or base
1.00 L
5. Connect 0.50 T 3
EKEVESMGAHLNAYSTREHTAYY IKALSKDLPKAVELLADIVQNCSLEDSQIEKERDVILQELQENDTSMRDVVF
residue number = s b= hs b~} b= pary
— — Ll — —
chain identifier A

SFCHECK 6.0.5
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Local estimation (2)

Backbone

2. Density correlation
Side chain or base

VN.A. (GLY) r
Backbone B
1. shift me
A OV P M A P A A P M A== B
Side chain or base L
0 =0.1253A
Wm<o08

"L

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Slde Chain * base mlm [
5. Connect % o
NYLHATAFQGTPLAQSVEGPSENVRKLSRADLTEYLSRHYKAPRMVLAAAGGLEHRQLLDLAQKHFSGLSGTYDE
residue number M o = b= b~ a b} g
e~ - - - - N o~ N
chain identifier A
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

1.00+

5. Connect o.so—ﬂ L

residue number

chain identifier

SFCHECK 6.0.5

DAVPTLSPCRFTGSQICHREDGLPLAHVAIAVEGPGWAHPDNVALQVANAI IGHYDCTYGGGAHLSSPLASIAAT
—

— — — — — -
@0 < o © ~ @ [=2}
N o~ o~ N o~ o~ N

A
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Local estimation (3)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 +
NKLCQSFQTFNICYADTGLLGAHFVCDHMS IDDMMFVLQGQWMRLCTSATESEVLRGKNLLRNALVSHLDGTTPV
residue number g b} b~} - g o o =
o™ 32} ™ o [32} ™ [32] (32}
chain identifier A
V N.A. (GLY)
Backbone L
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645

> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50
CEDIGRSLLTYGRRIPLAEWESRIAEVDARVVREVCSKYFYDQCPAVAGFGPIEQLPDYNRIRSGMF EVPPH
residue number = a 3 b S b g -
o (32l < < < < <
chain identifier A B

SFCHECK 6.0.5




Structure Factor Check
1PP9

Local estimation (4)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
[<o0.8

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645
W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect o.so—T -
PQDLEFTRLPNGLVIASLENYAPASRIGLFIKAGSRYENSNNLGTSHLLRLASSLTTKGASSFKITRGIEAVGGK]
residue number 9 < @ Q Q © g
chain identifier B
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08
Backbone
2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5

LSVTSTRENMAYTVECLRDDVDILMEFLLNVTTAPEFRRWEVAALQPQLRIDKAVALQNPQAHVIENLHAAAYRN
ko © © © © © © ©
o3 S — I 32} < 0 ©

— A — — A — —

B
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Local estimation (5)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone

4. B-factor

Side chain or base

L0 —
5. Connect 0.50{ T H S

ALANSLYCPDYRIGKVTPVELHDYVQNHFTSARMALIGLGVSHPVLKQVAEQFLNIRGGLGLSGAKAKYHGGE IR
K} O «© [{e} o «© [{e}

~ =] (2] o — N (3¢}
- - - N N N ~N

residue number

chain identifier B

VNA. (GLY) g-g: L
- Backbone 104

1. Shift
; i 1.0 [
Side chain or base 204 L
0 =01253A 3.0- —
m<08 0.807 i
Backbone 0.90 |
2. Density correlation el o = =

V- =8 = oW =0T IVD I = v

Side chain or base 0,90 D:I W —D r

H>30 W>15 153
Backbone %g

3. Density index

Side chain or base 2(5) :L VLLU_LLU_U WM/U U—U_M_H—H i

> 60.
Backbone

4. B-factor

Side chain or base

" W
Lo i

.00 o
5. Connect 0.50 ‘W W =

EQNGDSLVHAALVAESAAIGSAEANAFSVLQHVLGAGPHVKRGSNATSSLYQAVAKGVHQPFDVSAFNASYSDSG

i (= 0 [{=] 0 [{=} (=]
residue number e ) e © > o I

<l’
N N ~ ~ N 3 ® 1%
B

chain identifier
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Local estimation (6)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
LFGFYTISQAASAGDVIKAAYNQVKT IAQGNLSNPDVQAAKNKLKAGYLMSVESSEGFLDEVGSQALAAGSYTPP
residue number 9 8 < 8 8 Qe 3
™ ™ ™ (32} ™ ™ (32}
chain identifier B
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
W<08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60. . —
peckbone i ] .
4. B-factor

Side chain or base

1.00

5. Connect 0.50 m -

STVLQQIDAVADADV INAAKKFVSGRKSMAASGNLGHTPFIDELl [NNAFIDLPAPSNISSWWNFGSLLGICLIL
residue number © <o © © © Lo Te) 0

2] (=) — N [32]

o 3 = < < ~ N ™
chain identifier B C
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Local estimation (7)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50
QILTGLFLAMHYTSDTTTAFSSVIHICRDVNYGWI IRYMHANGASMFFICLYMHVGRGLYYGSYTFLETWNIGV I
residue number ) 0 0 0 9 o 8 1]
- -
chain identifier C
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5

LLLTVMATAFMGYVLPWGQMSFWGATVITNLLSAIPYIGTNLVEWIWGGFSVDKATLTRFFAFHFILPFIIMAILIA]
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Structure Factor Check
1PP9

Local estimation (8)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 +
MVHLLFLHETGSNNPTGISSDVDKIPFHPYYTIKDILGALLLILALMLLVLFAPDLLGDPDNYTPANPLNTPPHI
residue number 2 8 =] Q B Ll 18 8
- N N N ~N N N N
chain identifier C
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645

> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 I

residue number

chain identifier

SFCHECK 6.0.5

KPEWYFLFAYAILRSIPNKLGGVLALAFSILILALIPLLHTSKQRSMMFRPLSQCLFWALVADLLTLTWIGGQPV|
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Structure Factor Check
1PP9

Local estimation (9)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
EHPYITIGQLASVLYFLLILVLMPTAGT IENKLLK SDLELHPPSYPWSHRGLLSSLDHTSIRRGFQVYKQVC
i n n n n
residue number 3 B < ~ “‘ pi b b5
chain identifier C D
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5

SSCHSMDYVAYRHLVGVCYTEDEAKALAEEVEVQDGPNEDGEMFMRPGKLSDYFPKPYPNPEAARAANNGALPPD
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Structure Factor Check
1PP9

Local estimation (10)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08
Backbone
2. Density correlation
Side chain or base

W>30 W@>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645
W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
LSYIVRARHGGEDYVFSLLTGYCEPPTGVSLREGLYFNPYFPGQAIGMAPPIYNEVLEFDDGTPATMSQVAKDVC
residue number b~} b= g o b = =
- - - - - - -
chain identifier D
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08
Backbone
2. Density correlation
Side chain or base

H>30 WE>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645
> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 ﬂ -
TFLRWAAEPEHDHRKRMGLKMLLMMGLLLPLVYAMKRHKWSVLKSRKLAYRPPK [SHTDIKVPDFSDYRRPEVL
residue number p= b= b N = g - pa
Ll N N o~ o~ N
chain identifier D E

SFCHECK 6.0.5




Structure Factor Check
1PP9

Local estimation (11)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
DSTKSSKESSEARKGFSYLVTATTTVGVAYAAKNVVSQFVSSMSASADVLAMSKIEIKLSDIPEGKNMAFKWRGK
residue number < b= 3 o b = » >
chain identifier E
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
W<08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5

PLFVRHRTKKEIDQEAAVEVSQLRDPQHDLERVKKPEWVILIGVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG
— —

- - — — —
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Structure Factor Check

1PP9

Local estimation (12)

VNA. (GLY) g-g: L
- Backbone 1:0 i L
1. Shift
. . 10 7<H_L|\/|_LHJ_H_U_L}_U—{_)—LI_LLA_\_’V
Side chain or base 204 L
0 =0.1253R 3.0- -
m<o08 0.80+ r

Backbone 0.90+

2. Density correlation

Side chain or base 0.90

ldlc._ﬁmmﬂﬂﬂjﬂmﬂl,ﬂm

;rmﬁmef

TTITY

T&wa

W>30 W>15 1.5+

Backbone

3. Density index

NNy sy oo T I 7

o0 = 0OF
swomnasma 937 T T E T
<Dens> = 02461, & = 0.0645 15 =
| > 60. 60.0 r
Backbone 30. —T L
4. B-factor
Side chain or base  30. m J_[\/I_U_LM—U_H_U_L J—LUJJ‘U—LLU‘7
60.— —— L= B
1.00
# Comnes [T lHD *
) RIRKGPAPLNLEVPSYEFTSDDMVIVG WLEGIRKWYYNAAGFNKLGLMRDDT IHENDDVKEAIRRLPENLYDD
residue number E = § o q o
chain identifier E F

V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone
4. B-factor
Side chain or base
1.00 -
5. Connect 0.50 -

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PP9

Local estimation (13)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
FEQRAFPHYFSKGIPNVLRRTRACILRVAPPFVAFYLVYTWGTQEFEKSKRKNPA] [LVDPLTTVREQCEQLEKC
residue number = b= b b b7 = 31 Q
chain identifier G H
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
W<08
Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect T

VKARERLELCDERVSSRSQTEEDCTEELLDFLHARDHCVAHKLFNSLK] AAVPATSESPVSVLCRESLRGQAAG

i ™ ™ ™ ™ ™ o ] N~
residue number 2 Q 3 3 = |5 < [72)

chain identifier H |

SFCHECK 6.0.5




Structure Factor Check
1PP9

Local estimation (14)

VNA. (GLY) g-g: L
- Backbone 1:0 i L

1. Shift
o T 7}4_;4_1_;—1_%@ O e e Ve eV VR
Side chain or base 204 L
0 =0.1253R 3.0- -
m<o0s 0.804 r

Backbone

2. Density correlation
Side chain or base

050, rﬂM
[

N1 T NN | IR e
ST CUTET T T T

H>30 W>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

sl o et O

T o il | LT

> 60. 60. i
Backbone 30. |
4. B-factor
Seeteinorpase 30 IM - _m M |
60. — = — s
1.00
RPLVASVSLNVPASVRY,| VAPTLTARLYSLLFRRTSTFALTIVVGALFFERAFDQGADAIYEHINEGKLWKH IK]
residue number S ~ ] - b~ @ pd o
chain identifier | V]
VNA. (GLY) g-g’ [
Backbone ] -
, 101 O CH O T e L A e e e,
1. Shift m
S s or e %‘8: WHWWMW*
0 =0.1253A 3.0 —
m<o0s8 0.80 I
Backbone 0907 M‘_’_’—ﬂﬂ—t—rﬂ_‘—.ﬂ I
. . e B
2. Density correlation A_l—l_l‘g in = Van=anil==Val
o 0.907:F] I D wu—w W W—Lr]_ljv i
0.80- L
W>30 W>15 157 [
Backbone %g :‘H_h_h -
3. Density index =
Side chain or base 28 :J_U—‘ W—UJ_LU_H W U\/IVI—M LM/L:

<Dens>=0.2461, o = 0.0645

=
60+
30. ] '

> 60. '7 ] It
IO AT e T

4. B-factor
s o[ ] IR 0000 (D O O
60.~ — -
100 it
5. Connect 0.50 ﬂ‘h ﬁ L

residue number

chain identifier

SFCHECK 6.0.5

HKYENK TATYAQALQSVPETQVSQLDNGLRVASEQSSQPTCTVGVWIDAGSRYESEKNNGAGYFVEHLAFKGT
— — — — — — — —
© — o~ (32} < [Te} ©

V] N




Structure Factor Check
1PP9

Local estimation (15)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base
<Dens>=0.2461, ¢ = 0.0645
W > 60.
Backbone
4. B-factor
Side chain or base b J_L
5. Connect
KNRPGNALEKEVESMGAHLNAYSTREHTAYY IKALSKDLPKAVELLADIVQNCSLEDSQIEKERDVILQELQEND
residue number 2 =2 b= § E 5 § Er:
chain identifier N
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
W<08
Backbone
2. Density correlation
Side chain or base

W>30 E>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645
> 60.
Backbone
4. B-factor
Side chain or base
1.00 L
5. Connect 0.50 -
TSMRDVVFNYLHATAFQGTPLAQSVEGPSENVRKLSRADLTEYLSRHYKAPRMVLAAAGGLEHRQLLDLAQKHFS
residue number a 2 2 = > 3 o
— — — — — N o~
chain identifier N

SFCHECK 6.0.5




Structure Factor Check
1PP9

Local estimation (16)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
GLSGTYDEDAVPTLSPCRFTGSQICHREDGLPLAHVAIAVEGPGWAHPDNVALQVANAIT IGHYDCTYGGGAHLSS
residue number b~} b= g by b7 = =) b=
N N [3\} N N o~ N N
chain identifier N
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08
Backbone
2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645

> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 I

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PP9

Local estimation (17)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation

Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base
<Dens>=0.2461, ¢ = 0.0645
W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 +
HLDGTTPVCEDIGRSLLTYGRRIPLAEWESRIAEVDARVVREVCSKYFYDQCPAVAGFGP IEQLPDYNRIRSGMF
residue number = b=} 5 3 ) b =4 g
™ ™ [32] < < < < <
chain identifier N
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
W<08
Backbone
2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

1.00+

5. Connect 0.50—] W

i o~ © © © © ©
residue number ) S S <Q g S

chain identifier N O

EVPPHPQDLEFTRLPNGLVIASLENYAPASRIGLFIKAGSRYENSNNLGTSHLLRLASSLTTKGASSFKITR

e
~

©o
@

SFCHECK 6.0.5




Structure Factor Check

1PP9

Local estimation (18)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 +
GIEAVGGKLSVTSTRENMAYTVECLRDDVDILMEFLLNVTTAPEFRRWEVAALQPQLRIDKAVALQNPQAHVIEN
residue number © 8 9 Q 8 Q 8
- - - - - -
chain identifier @]
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
W<08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PP9

Local estimation (19)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
KYHGGE IREQNGDSLVHAALVAESAAIGSAEANAFSVLQHVLGAGPHVKRGSNATSSLYQAVAKGVHQPFDVSAF
residue number Q 8 8 © 8 2 8
N N N N N N ™
chain identifier @]
VNA. (GLY) g-g T r
- Backbone 1:0: L
1. Shift
Side chainorbase  2:07
2.0
0 =0.1253R 3.0-
m<o08 0.807

Backbone 0.901

2. Density correlation =
Side chain or base 0.90-{

0.80-
H>30 W>15 157
Backbone %g:
3. Density index -
Side chain or base 28 ]
<Dens>=0.2461, 0 = 0.0645 15-
> 60. 60
Backbone 30.
4. B-factor

Side chain or base  30. -
60. -

1.00
5. Connect 0.50

NASYSDSGLFGFYTISQAASAGDVIKAAYNQVKT IAQGNLSNPDVQAAKNKLKAGYLMSVESSEGFLDEVGSQAL
residue number 9 < 3 L br ] 2 =
(32} ™ [32] (32} ™ o (32} ™

chain identifier ©]

SFCHECK 6.0.5




Structure Factor Check
1PP9

Local estimation (20)

VNA. (GLY) g-g: r
P (5 T tEATs

1. Shift
o 1 0 T LV ELHEERE P P [ O] [PV P (e PO
Side chain or base 20 L
0 =0.1253A 3.0~ —
m<o08 0.807 r

Backbone 0.90- D I -

2. Density correlation

3 = = == DV‘Z'_VD_D—T T
Side chain or base 0.90 I I I D:r:l r
0.80-

H>30 E>15 157
Backbone ég: y—y—ﬂ—rﬂ

3. Density index = —
<Dens>=0.2461, ¢ = 0.0645 1.5 L
™ ] 60. < —r o —
ORI {111 [ WWWWHWTI [
4. B-factor — LI
setl 1 10 10111 AP N e
60. - — it Bl = — L

1.00

5. Connect 0.50{ T B m_H_M S

AAGSYTPPSTVLQQIDAVADADV INAAKKFVSGRKSMAASGNLGHTPFIDEL LMKIVNNAFIDLPAPSNISS
residue number 9 «Q © © ©Q =} =) o
o 9]
] S = < ? = N "’
chain identifier @] P

V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08
Backbone
2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645

> 60.
Backbone
4. B-factor
Side chain or base  30. L
60. - L
1.00
5. Connect 0.50 I
WNFGSLLGICLILQILTGLFLAMHYTSDTTTAFSSVTHICRDVNYGWI IRYMHANGASMFFICLYMHVGRGLYYG
residue number <) 3 3 o = 3 §
chain identifier P

SFCHECK 6.0.5




Structure Factor Check
1PP9

Local estimation (21)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 -
SYTFLETWNIGVILLLTVMATAFMGYVLPWGQMSFWGATVITNLLSAIPYIGTINLVEWIWGGFSVDKATLTRFFA
residue number S I 3 < 8 3 =4 IS
- - - - - - - |
chain identifier P
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645

> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 I
FHFILPFI IMAIAMVHLLFLHETGSNNPTGISSDVDKIPFHPYYTIKDILGALLLILALMLLVLFAPDLLGDPDN
residue number 53 S S Q R g 2
Ll N o o~ o~ N o~

chain identifier

SFCHECK 6.0.5




Structure Factor Check
1PP9

Local estimation (22)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 +
YTPANPLNTPPHIKPEWYFLFAYAILRSIPNKLGGVLALAFSILILALIPLLHTSKQRSMMFRPLSQCLFWALVA
residue number 3 <4 S IS 8 S I 15
N N N N ™ ™ [32] o)
chain identifier P
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, 0 = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PP9

Local estimation (23)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
1.00 ]
5. Connect 0.50 T -
SIRRGFQVYKQVCSSCHSMDYVAYRHLVGVCYTEDEAKALAEEVEVQDGPNEDGEMFMRPGKLSDYFPKPYPNPE
residue number b=t g o b = » >
chain identifier Q
VNA. (GLY) g T r
Backbone 1 B B
1. Shift
Side chain or base % i B
0 =0.1253A 30 C
m<o08 0.807 r

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

ao | [11]]

5. Connect

1.00
0.50 L

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PP9

Local estimation (24)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15

Backbone
3. Density index

Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base M_[
1.00
5. Connect 0.50 0 +
TPATMSQVAKDVCTFLRWAAEPEHDHRKRMGLKMLLMMGLLLPLVYAMKRHKWSVLKSRKLAYRPPK| [SHTDIK
residue number b= b~ a b} g b=} d =
- - N o~ N N N
chain identifier Q R
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08
Backbone
2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone
4. B-factor
Side chain or base
1.00 -
5. Connect 0.50 -

residue number

chain identifier

SFCHECK 6.0.5

VPDFSDYRRPEVLDSTKSSKESSEARKGFSYLVTATTTVGVAYAAKNVVSQFVSSMSASADVLAMSKIEIKLSDI

— o — — — — — |
— o~ o™ < n © ~ [ee]




Structure Factor Check
1PP9

Local estimation (25)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

W > 60.
Backbone
4. B-factor
Side chain or base
1.00 L]
5. Connect 0.50 +
PEGKNMAFKWRGKPLFVRHRTKKE IDQEAAVEVSQLRDPQHDLERVKKPEWVILIGVCTHLGCVP IANAGDFGGY]
residue number = a b} b~} b= g b
- - - - - -
chain identifier R
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1253A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5
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Local estimation (26)

VN.A. (GLY) g.g: :
Backbone :
1.0+ L
1. shift HnnEss
Side chain or base -0 7%%%_% VITEMH
2.0 L
0 =0.1253A 3.0- r
<08 0.804 -

pecime 0907 ﬂmm L Lo lm B T
i m—m —

W>30 E>15

2. Density correlation [I VFV_,
Backbone

Side chain or base
3. Density index ' ﬂ_ﬂ_h_h D:ll
Side chain or base : :I] LHJ U_H_U_HJ LU\/I_L,

<Dens>=0.2461, ¢ = 0.0645

H>60

IR BT ] W

Side chain or base

1.00
5. Connect 0.50 T -
EAIRRLPENLYDDRVFRIKRALDLSMRQQILPKEQWTKYEEDKSYLEPYLKEVIRERKEREEWAKK [GRQFGHL
i N
residue number N Y N >} S S r
chain identifier S T

V N.A. (GLY) r

Backbone I
if

1. Shift ‘—LLL
Side chain or base B

0 =0.1253A L

H<08 =
Backbone -

2. Density correlation =
Side chain or base -

W>30 E>15
Backbone

3. Density index

Side chain or base

O
—

<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

——

5. Connect

TRVRHVITYSLSPFEQRAFPHYFSKGIPNVLRRTRACILRVAPPFVAFYLVYTWGTQEFEKSKRKNPAA] LVDP
i — — — — — — — 92]
residue number =} b= b= g o b7 = 33
chain identifier T 9]

SFCHECK 6.0.5
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Local estimation (27)

VNA. (GLY) g-g: L
. Backbone 10+ ol L

1. Shift
e chai o IR RO P TP A O Pe. ==
Side chain or base 204 L
0 =0.1253A 202 -

m<o08 0.80
Backbone ogmﬂﬂWﬂ—ﬂ_UTl_hT

2. Density correlation

Side chain or base O.QO*W W D:I—I_u
0.80- —

W>30 W>15 15 i L

e S B g IR e

3. Density index ' == C
= Elaall

Side chain or base gg :J U—UJ = U U_U_I—U LU UJ Lu—l_m_U—U—LIJ—LU_u %JJ m L

<Dens> = 02461, & = 0.0645 15 — —

> 60. 60. —
4. B-factor

1.00
5. Connect 0.50{

* AL
et 1 {1 10 IEIE AR
Ilkiili

LTTVREQCEQLEKCVKARERLELCDERVSSRSQTEEDCTEELLDFLHARDHCVAHKLFNSLK| [AAVPATSESPYV
residue number « 2 @ @ 2 © & oY
chain identifier (] \Y4

VNA. (GLY) 3-8* r
- Backbone 1:0: N

1. Shift
e chai vo - HEEVERVERITFAIITAA A S P VA VTR
Side chain or base 204 L
0 =0.1253A 3.0- —~
m<o08 0.807 r
Backbone 0.901 =
2. Density correlation e Eas =Y =
5 v = =
Side chain or base 0,90—‘=IJ_'_,_‘_‘_1vu \/I_uJJ LU_UJ—U I m I I I D =

0.80-

15
3. Density index
Side chain or base %gji LH—U_I—W LM_M—LUJ L["—1_U—u W U—LU_LU—LLM_U—LU_U_I_M—M’

<Dens>=0.2461, 0 = 0.0645 15-
B> 0. 60. uEEn 1
o [ 11T T T

Side chain or base  30. mm
60.
1.00 o,

= HE .

(I
(I
il

SVLCRESLRGQAAGRPLVASVSLNVPASVRY, VAPTLTARLYSLLFRRTSTFALTIVVGALFFERAFDQGADAI

i ~ N~ ~ — — L -
residue number S S ~ = — o~ ™ <

chain identifier w

SFCHECK 6.0.5
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Local estimation (28)

VNA. (GLY) 3.0 B
Backbone %8 i L

: O A AT T H T R W =S N W o S
l.Sh”t = 0ol = D O D L

o chai vo T IV

Side chain or base 204 L

0 =0.1253A 202 -
m<o0s 0.804 r
Backbone 0.90+ I

2. Density correlation E - - = - = - = - r

Side chain or base 0.90 I I
0.80-

H>30 W>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2461, ¢ = 0.0645

15 r
1.0

0.5

B> 60, 6

Backbone 3

oo00000 0 M

Side chain or base  30. 7{ L J_L u I
60.- — = — —

1.00 r
5. Connect 0.50 =
] L
YEHINEGKLWKHIKHKYENK WWWWWWWWWWWWWWWWWWWWWWWWWWWWW
residue number = bed g g g g g g g g = o 3
chain identifier E g H H 5 E

VNA. (GLY) g-g: B
: peckbone 10 0 O T s ) S O e [ A o | O, O S, o e e |
1. Shift = L
. . 1.04 L
Side chain or base 204 L
0 =0.1253A 3.0- —~
m<o08 0.807 r
Backbone 0.901 =
2. Density correlation e =
Side chain or base 0.90-{ -

H>30 W>15 15 r
Backbone %g B

3. Density index - =

Side chain or base 2(5) i [
<Dens> =0.2461, ¢ = 0.0645 1:5 =

> 60. 60.
4. B-factor

Side chain or base 30, | L

1.00 r
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,

i ~ - ~ o N ] [s2] @
residue number b= g by o ~ 0 = =

chain identifier

SFCHECK 6.0.5
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Local estimation (29)

V NA. (GLY)
Backbone

1. Shift

; ; 1.0+
Side chain or base 204 L
0 =0.1253A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation - L
Side chain or base 0.90 L

W>30 W>15 15 r
Backbone ég i

3. Density index

Side chain or base gg i L
<Dens> = 02461, & = 0.0645 15 —
W > 60. 60.

Backbone 30

¢ Bt mmnnniilinainainnilsanlnns it I

Side chain or base  30. | L

1.00- =
5. Connect 0.50{ H

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,
(32} [s¢] ™ (32} [32] (32 (2l

residue number 2 9 2 Q 3 2 [
- - - - - - -

chain identifier

¥ N.A. (GLY) g-g: r
; e T e IS SR | OC G  Su B DR O, D ) SRS

1. Shift = L
. . 1.0 L

Side chain or base 204 r

6 2012534 3.0- —
m<o08 0.80 r
Backbone 0.901 L

2. Density correlation e L
Side chain or base (.90 L

H>30 W>15 15
Backbone %g

3. Density index - =

Side chain or base 2(5) i [
<Dens> =0.2461, ¢ = 0.0645 1:5 =

> 60. 60.
4. B-factor

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
i [a2} [se} o ™ < < < ©

residue number 1 o S = N ] A el

— — N ~N N N o~ N

chain identifier

SFCHECK 6.0.5
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Local estimation (30)

V NA. (GLY) g-g: i

) Backbone 1:0 ] r

1. Shift E L
: i 1.0

Side chain or base 20 B

0 =0.1253A 3.0- L

m<o0s8 0.804 =

Backbone 0.90 L

2. Density correlation - L

Side chain or base 0.90+ L

0.80- L

H>30 W>15 154 -

oo o, i AL L e B B N .

3. Density index

Side chain or base gg i B
<Dens> = 02461, & = 0.0645 15 —
W> 60. 60. 7 r

Backbone 30. i
4. B-factor e =

Side chain or base  30. | -

60. - -
1.00 r
5. Connect 0.50 =
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
residue number 3 2 =4 8 b} N ]
N N N ™ [32] ™ ™
chain identifier
VNA. (GLY) g-g: B
- e 10, M ool e, e e P i e e e e
1. Shift = L
; ; 1.0 =

Side chain or base 204 L
0 =0.1253A 3.0- —
m<o08 0.807 r

Backbone 0.901 =
2. Density correlation e =

Side chain or base 0.90-{ -

0.80- -
H>30 W>15 i-5 r
Backbone 0

3. Density index
Side chain or base
<Dens>=0.2461, ¢ = 0.0645

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

1.00
0.50+

residue number

chain identifier

SFCHECK 6.0.5
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Local estimation (31)

V NA. (GLY)
Backbone

; : *%WWWW
1. Shift

; ; 1.0+
Side chain or base 204 L
0 =0.1253A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation -
Side chain or base 0.90

H>30 W>15 1-8 r
Backbone 3.5

3. Density index

Side chain or base gg i L
<Dens> = 02461, & = 0.0645 15 —
W > 60. 60. B

Backbone 30 L

Side chain or base  30. |

60. - =
1.00 r
5. Connect 0.50 =
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
residue number 5 5 b b5 K 3 By
< < < < < < <

chain identifier

VNA. (GLY) g-g: L
- Backbone 104 L

1. Shift e r
; ; 1.04 r

Side chain or base 204 L

0 =01253A 3.0- —~
m<08 0.80 i
Backbone 0.90 i

2. Density correlation e
Side chain or base 0.90-{

W>30 W>15 157
oo 55 eI :

3. Density index -

Side chain or base

<Dens>=0.2461, o = 0.0645

= 60.
4. B-factor

Side chain or base  30. -

1.00
5. Connect 0.50

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
i © ~ [ee] o) © (2] — (3]

residue number S8 ~ Q 5] < el ~ Q

2] Y] [Ye} [Te) [Te} [Te) [Tel Yo}

chain identifier

SFCHECK 6.0.5
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Local estimation (32)

VN.A. (GLY)

3.0
; prekdone %g :%MMWWWWW%WWWW:
1. Shift

; ; 1.0+
Side chain or base 204 L
0 =0.1253A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation - L
Side chain or base 0.90 L

H>30 W>15 154
Backbone ég:

3. Density index e

Side chain or base gg i L
<Dens> = 02461, & = 0.0645 15 —
W > 60. 60.

Backbone 30

Side chain or base  30. | L

1.00- =
5. Connect 0.50{ H

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,
~ o N ~ ~ b (2l

residue number > = ~ ™ < © r~
Yol © =) e} e O e}

chain identifier

VNA. (GLY) g-g: L
- Backbone 104

1. Shift e r
; ; 1.04 r

Side chain or base 204 L

0 =01253A 3.0- —~
m<08 0.80 i
Backbone 0.90 i

2. Density correlation e L
Side chain or base 0.90-{ L

H>30 H>15 157
ccorn 52 ol Wl | ol el L L . e JE ] B

3. Density index

Side chain or base

<Dens>=0.2461, ¢ = 0.0645

> 60. 60.
4. B-factor

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
i o] o N © [ee] © ool ©

residue number 8 S B Q 3 8 3 @

© ~ ~ ~ N~ ~ ~ N~

chain identifier

SFCHECK 6.0.5
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Local estimation (33)

V NA. (GLY)
Backbone

1. Shift : 7%%%%%%

; ; 1.0+
Side chain or base 204 L
0 =0.1253A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation -
Side chain or base 0.90

S P NIRRT P IWE IR

3. Density index

Side chain or base gg i L
<Dens> = 02461, & = 0.0645 15 —
W > 60. 60. 7 i

Backbone 30. i

Side chain or base  30. |

60. - =
1.00 r
5. Connect 0.50 =
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
residue number 3 8 s} S > 8 b
~ [ee) © [ce] [oe) [Se) 5]

chain identifier

VNA. (GLY) g-g: L
: peckbone e T S N e S I S S G I P R SO

1. Shift 5 r
: i 1.0 B

Side chain or base 204 L

0 =0.1253A 3.0- —~
m<o08 0.807 i
Backbone 0.90+ L

2. Density correlation e
Side chain or base 0.90-{

H>30 H>15 157
Backbone %g:

3. Density index

Side chain or base

<Dens>=0.2461, o = 0.0645

= 60.
4. B-factor

Side chain or base  30. -

1.00
5. Connect 0.50

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
i ™ [ee] < n © ©Q — o~

residue number Q ] S Qv Q 3 o B

o © (=2} (=2} =] (=2} (=2 (o]

chain identifier

SFCHECK 6.0.5
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Local estimation (34)

VNA. (GLY) g-g: L
- Backbone 1:0 | L

1. Shift 2 r

; ; 1.0

Side chain or base 204 L

0 =0.1253A 3.0- —
m<o08 CH0y i
Backbone 0.90 i

2. Density correlation -
Side chain or base 0.90

W>30 W>15 157 N
Backbone ég:

3. Density index &

Side chain or base gg i L
<Dens> = 02461, & = 0.0645 15 —
W > 60. 60. B

Backbone 30 L

Side chain or base  30. |

1.00-
5. Connect 0.50{

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,
[se} (<2 [=2] D o~ 32 <

residue number o — IS ™ Yo} © ~
S o =] =1 o S o
- — — - — — -

chain identifier

VNA. (GLY) g-g: L
- Backbone 104

1. Shift e r
; ; 1.04 r

Side chain or base 204 L

0 =01253A 3.0- —~
m<08 0.80 i
Backbone 0.90 i

2. Density correlation e
Side chain or base 0.90-{

m>30 W>15 3
oowe 38 i L LD i L Bkl - L R ool B Rt

3. Density index

Side chain or base 2(5) B
<Dens>=0.2461, ¢ = 0.0645 1:5 =

= 60.
4. B-factor

Side chain or base  30. -

1.00
5. Connect 0.50

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W|
residue number & S = o Irel © ~

1147

~N
o [=} — — — — —
— — — — — — —

chain identifier

SFCHECK 6.0.5
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Local estimation (35)

V NA. (GLY)
Backbone

; ST, e USSR o [ N s iy S ) S W SISl SO Ry 5 S
1. Shift

; ; 1.0+
Side chain or base 204 L
0 =0.1253A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation - L
Side chain or base 0.90 L

W>30 W>15 %g
= iimalH 1hdalls MEMEEIRIGENT

3. Density index

Side chain or base

<Dens>=0.2461, ¢ = 0.0645

> 60. 6

4. B-factor E =

Side chain or base  30. | L

1.00- =
5. Connect 0.50{ H

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,
© (<2} N N o < 1o}

residue number © ~ o o - N ™
— — — N o~ N N
— i Ll — i - —

chain identifier

VNA. (GLY) g-g: L
. peckbone 0 o B ol ol e ol i, P o B ey il o Ll i, o

1. Shift 5 r
. i 1.0 [

Side chain or base 204 L

0 =0.1253A 3.0- —
m<o08 0.807 i
Backbone 0.90+ L

2. Density correlation e L
Side chain or base 0.90-{ L

W>30 W>15 157
Backbone %g: B

3. Density index

Side chain or base 2(5) i [
<Dens> =0.2461, ¢ = 0.0645 1:5 =

> 60. 60. -
4. B-factor

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W|
residue number e Q9 © © ©

1286
1306

n
N N N o~ N (32}
— — — — — —

chain identifier

SFCHECK 6.0.5
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Local estimation (36)

V NA. (GLY)
Backbone

; SR O I O SO e e P R S Sl B s M I W S Wl
1. Shift

; ; 1.0+
Side chain or base 204 L
0 =0.1253A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation -
Side chain or base 0.90

W>30 W>15 157 r
Backbone ég:

3. Density index &

Side chain or base gg i L
<Dens> = 02461, & = 0.0645 15 —
W > 60. 60. i

Backbone 30 L

Side chain or base  30. |

1.00-
5. Connect 0.50{

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,
~ [2} Rl o~ o~ N [s2]

residue number ~ ™ e} © N~ @ [=2]
] ] 2] ] ™ 3] ]
- i - - i - -

chain identifier

VNA. (GLY) g-g: L
: peckbone R I e I I e o Teauy S, I

1. Shift 5 r
: i 1.0 B

Side chain or base 204 L

0 =0.1253A 3.0- —~
m<o08 0.807 i
Backbone 0.90+ L

2. Density correlation e
Side chain or base 0.90-{

H>30 H>15 157
Backbone %g: L

3. Density index

Side chain or base 2(5) B
<Dens>=0.2461, ¢ = 0.0645 1:5 =

H>60. 60. -
4. B-factor S

Side chain or base  30. -

1.00
5. Connect 0.50

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W|
residue number « Q 3 B 3 NS

1403
14
14
14
1443
14
146
14

chain identifier

SFCHECK 6.0.5
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Local estimation (37)

V NA. (GLY)
Backbone

1. Shift ’ 7%%%%%%%%#

; ; 1.0+
Side chain or base 204 L
0 =0.1253A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation -
Side chain or base 0.90

H>30 W>15 154
Backbone ég: L

3. Density index e

Side chain or base gg i L
<Dens> = 02461, & = 0.0645 15 —
W > 60. 60.

Backbone 30

Side chain or base  30. | L

1.00- =
5. Connect 0.50{ H

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
residue number 8 > 3 I = 9 B

e} (2] o N [32] <t n

< < T3] [Xo) n 19 [T2)

- i — — i — —

chain identifier
¥ N.A. (GLY) 3.0+ r
Backbone %8: C
1. Shift , E D EE o L
i i 1.0
Side chain or base 204 B
0 =0.1253A 3.0- —~
m<o0s 0.80 r
Backbone 0.904 D L
2. Density correlation e - =0= L
Side chain or base 0.90-{ L
0.80- L
H>30 W>15 157 r
Backbone %g: H w r
3. Density index d - _ [
; f 0.5 E
Side chain or base 104 L
15

<Dens>=0.2461, ¢ = 0.0645

—— 60.
wene s [T M TR o DD
4. B-factor [

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW
e} D D N N

residue number Q P
[Te) wn mn n [{e] ©o
— — — — — —

2002

2001
2003
2005

chain identifier

SFCHECK 6.0.5
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Local estimation (38)

V NA. (GLY) 3.0 r
Backbone %8: r
1. Shift " B e 00l Esen o 0 Do
. . 1.0 L
Side chain or base 20 B
0 =0.1253A 3.0~ L
m<o0s8 0.804
Backbone 0.90 D
2. Density correlation 1 U 0 - = - - B == B L
Side chain or base 0.90+ L
0.80- L
W>30 W>15 %g* r
Backbone 2] L
o 0.5 D il 5
3. Density index o0 0 _=_1 s 0O _ _ _ L
Side chain or base gg i r
<Dens>=0.2461, 0 = 0.0645 15 —
> 60. 60.
Backbone 30. D D D
4. B-factor E L
Side chain or base  30. | L
60. - L
1.00 =
5. Connect 0.50 L

residue number

chain identifier

SFCHECK 6.0.5

20061

20071

20091

20101

2011

20121

2013

30011
30021
30031

30051

30061
3007
4003

20147
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avieEPeY: €¥éheck-1ppj.pdf
fructure Fac

actor Check
1PPJ

PDB code: 1PPJ

Title: BOVINE CYTOCHROME BC1 COMPLEX WITH STIGMATELLIN AND
ANTIMYCIN
Date: 16-JUN-03

Crystal
Cell parameters:
a: 12853 A  Db: 168.75 A
a: 90.00° 3: 90.00°
Space group: P 21 21 21

Number of NCS-operators: 1
NC-symmetry only for information

Structure Factors
I nput
c: 231.53 A ) .
Nominal resolution range:
v 90.00° el resoLIon rang

Reflections in file:
Unique reflections above O:

SFCHECK
Nominal resolution range:

Used reflections:
Completeness:

R_stand(F) = <o(F)>/<F>:

M odél

33549 atoms (1370 water molecules)

Number of chains:

Volume not occupied by model:
<B> (for atomic model):

a(B):

Matthews coefficient:
Corresponding solvent % :

above 10:
above 30:

935- 210A
285058
285058
278499
213616

93.5- 2.10 A

(max. from input data, min. from author)

285058
97.8%
0.079

Anisotropic distribution of Structure Factors
ratio of eigen values: 1.0000 0.7563 0.6853

Refinement

Program:

Nominal resolution range:
Reported R—factor:
Number of reflections used:
Reported Rfree:

Sigma cut-off:

Anisothermal Scaling (Beta):

Solvent correction — Ks,Bs:

51 B_overall (by Patterson): 38.5A 2
45.0 % Optical resolution: 1.75 A
498 A 2 Expected opt. resol. for complete data set: 1.75 A
16.04 A 2 Estimated minimal error: 0.029 A
5'57,22 Model vs. Structure Factors
R-factor for all reflections: 0.250
Correlation factor: 0.931
R-factor: 0.253
for F>2.00
nom. resolution range:  93.53 — 2.10A
reflections used: 278697
Rfree: 0.274
Nfree: 13880
CNS 1.1 R-factor without free—refl.: 0.252
935- 2.10 A Non free—reflections: 264817
0.224 <u> (error in coords by Luzzati plot): 0.323 A
285060 Estimated maximal error: 0.104 A
0.26 DPI: 0.189 A
N.A. Scaling
Scale: 1.010
Bdiff: -4.23

4.0089 0.5542 -0.7787 0.0000 0.0000 0.0000
0.841 250.032



http://www.editorialmanager.com/jmb/download.aspx?id=64386&guid=3c263e6d-3311-4a95-9bcd-9e6ec5bf09a9&scheme=1
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Local estimation

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base
<Dens>=0.2090, ¢ = 0.0511
W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
ATYAQALQSVPETQVSQLDNGLRVASEQSSQPTCTVGVWIDAGSRYESEKNNGAGYFVEHLAFKGTKNRPGNALE
residue number o~ o ] > 9 & o I
chain identifier A
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 -
KEVESMGAHLNAYSTREHTAYY IKALSKDLPKAVELLADIVQNCSLEDSQIEKERDVILQELQENDTSMRDVVFN
residue number N S S N N} S ]
— — Ll — —
chain identifier A
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Local estimation (2)

2. Density correlation
Side chain or base

VNA. (GLY) g-g: r
- prekdone e ey e nnnsuisllauannnntansilsilsainislinsnnnnxinaanliinalSineaunl=ass

1. Shift
o T 7wﬁwf
Side chain or base 20 L
0 =0.1187A 3.0- —
m<o0s 0.80 r
%] merhm

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
YLHATAFQGTPLAQSVEGPSENVRKLSRADLTEYLSRHYKAPRMVLAAAGGLEHRQLLDLAQKHFSGLSGTYDED
residue number > o I S S I N N
e~ - - - - N o~ N
chain identifier A
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

1.00

o« I i

residue number

chain identifier
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Local estimation (3)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 -
KLCQSFQTFNICYADTGLLGAHFVCDHMS IDDMMFVLQGQWMRLCTSATESEVLRGKNLLRNALVSHLDGTTPVC
residue number S N N ] g o ] N
o™ 32} ™ o [32} ™ [32] (32}
chain identifier A
V N.A. (GLY) r
Backbone L
1. Shift B
Side chain or base B
0 =0.1187A L
H<08 =

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

LY

> 60.
Backbone
4. B-factor
Side chain or base .
1.00 r
5. Connect 0.50 H—W—
EDIGRSLLTYGRRIPLAEWESRIAEVDARVVREVCSKYFYDQCPAVAGFGPIEQLPDYNRIRSGMF EVPPHP
residue number ] S S S N S S| D
o (32l < < < < <
chain identifier A B
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Local estimation (4)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
QDLEFTRLPNGLVIASLENYAPASRIGLFIKAGSRYENSNNLGTSHLLRLASSLTTKGASSFKITRGIEAVGGKL
residue number 9 Q Q g Q © Qg <
chain identifier B
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08
Backbone
2. Density correlation
Side chain or base

H>30 WE>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511
> 60.
Backbone
4. B-factor
Side chain or base 30.7M_H_U_U—LU—M L i MJ—U_LU—LU—UJ—U—U_U» M J_L L MM—
60. - R — —— - =
1.00
5. Connect 0.50 I
SVTSTRENMAYTVECLRDDVDILMEFLLNVTTAPEFRRWEVAALQPQLRIDKAVALQNPQAHVIENLHAAAYRNA
residue number S ] @ © < g Qg
Ll — — Ll — — Ll
chain identifier B
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Local estimation (5)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base b M_L
1.00
5. Connect 0.50 ‘m W -
LANSLYCPDYRIGKVTPVELHDYVQNHFTSARMALIGLGVSHPVLKQVAEQFLNIRGGLGLSGAKAKYHGGE IRE
residue number o 8 o 8 1 g 8 <Q
- - - N N N ~N N
chain identifier B
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier
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Local estimation (6)

VNA. (GLY)
prekdone St e T e e e o e e T T T e T
1. Shift P LML O M T TP O o L PV e

Side chain or base
0 =0.1187A

m<08 0.80 r

Backoone 0907 mwi
2. Density correlation = - —

— M
™~V= @O DW O[O OV U_U—U wv%:ﬁ:—\:—[‘:wm::\:ﬁv:mm V=

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

Side chain or base 0.90
Il > 60. g
Backbone 3

T sosonwe oo SO L P P IO PO

1.00
5. Connect 0.50{ S

FGFYTISQAASAGDVIKAAYNQVKTIAQGNLSNPDVQAAKNKLKAGYLMSVESSEGFLDEVGSQALAAGSYTPPS
[{] O L} o o @ [{ (e

N ™ < [Ye) «© ~ Q [o2]
(3] [32] o™ 32} ™ o 32} ™

residue number

chain identifier B

V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08
Backbone
2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

TVLQQIDAVADADVINAAKKFVSGRKSMAASGNLGHTPFIDEL NNAFIDLPAPSNISSWWNFGSLLGICLILQ|
[{=

residue number © © © Lo 0 0
o - N [s2)
=4 = < & ~ N ™
chain identifier B C
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Local estimation (7)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
ILTGLFLAMHYTSDTTTAFSSVTHICRDVNYGWI IRYMHANGASMFFICLYMHVGRGLYYGSYTFLETWNIGVIL
residue number 0 9 9 w0 8 ) 0 e
- -
chain identifier C
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08
Backbone
2. Density correlation
Side chain or base

H>30 WE>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511
> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 I
LLTVMATAFMGYVLPWGQMSFWGATV ITNLLSAIPYIGTNLVEWIWGGFSVDKATLTRFFAFHFILPFI IMAIAM
residue number ] o Q 8 8 2 3
— A — — — — —
chain identifier C

SFCHECK 6.0.5
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Local estimation (8)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 +
VHLLFLHETGSNNPTGISSDVDKIPFHPYYT IKDILGALLLILALMLLVLFAPDLLGDPDNYTPANPLNTPPH IK|
residue number <Y 8 =] g 3 £l 18 8
e~ N N N ~N N N N
chain identifier C
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 I
PEWYFLFAYAILRSIPNKLGGVLALAFSILILALIPLLHTSKQRSMMFRPLSQCLFWALVADLLTLTWIGGQPVE
residue number LY o I 8 9 & o
o~ ~N N o (32} ™ (32}

chain identifier

SFCHECK 6.0.5
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Local estimation (9)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
HPYITIGQLASVLYFLLILVLMPTAGT IENKLLK SDLELHPPSYPWSHRGLLSSLDHTSIRRGFQVYKQVCS
residue number 2] I 0 Lo ~ — I~ ]
% 8 8 & = 2 =
chain identifier C D
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
W<08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone
4. B-factor
Side chain or base
1.00 L L L
5. Connect 0.50 -
SCHSMDYVAYRHLVGVCYTEDEAKALAEEVEVQDGPNEDGEMFMRPGKLSDYFPKPYPNPEAARAANNGALPPDL
i — — — — — = b —
residue number g a @ = = b=} b= has

— —

chain identifier D

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (10)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15

Backbone
3. Density index

Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
SYIVRARHGGEDYVFSLLTGYCEPPTGVSLREGLYFNPYFPGQAIGMAPPIYNEVLEFDDGTPATMSQVAKDVCT
residue number b~} b= g o o = b=}
- - - - - - -
chain identifier D
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08
Backbone
2. Density correlation
Side chain or base

W>30 E>15

Backbone
3. Density index

Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 1 -

FLRWAAEPEHDHRKRMGLKMLLMMGLLLPLVYAMKRHKWSVLKSRKLAYRPPK

residue number p= 2 pa] N = g -
Al N o~ o~ N N

chain identifier D E

SFCHECK 6.0.5
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Local estimation (11)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
STKSSKESSEARKGFSYLVTATTTVGVAYAAKNVVSQFVSSMSASADVLAMSKIE IKLSDIPEGKNMAFKWRGKP
residue number = p] g = a N = >
chain identifier E
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
W<08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5
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Local estimation (12)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor =
1.00
) IRKGPAPLNLEVPSYEFTSDDMVIVG LEGIRKWYYNAAGFNKLGLMRDDT IHENDDVKEAIRRLPENLYDDR
residue number E § § o N N g o
chain identifier E F
VNA. (GLY) g T r
peckone L0 HTTH‘HW—W—W—WW:
1. Shift VIV PO 0T
Side chain or base % :MMHM—MMM B
0 =0.1187A 30 C
m<o08 0.807 r
eaidene 0907 M rﬂ_ﬁmﬁwi
2. Density correlation = —
Side chain or base 0.90-{ D D D D D F W L
0.80- -
W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

O

T ]

4. B-factor Y
Side chain or base ﬂ J_U—U_U—U—U_H_L—
1.00
5. Connect 0.50 h -

]

residue number

chain identifier

SFCHECK 6.0.5
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Local estimation (13)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

<Dens>=0.2090, ¢ = 0.0511

Side chain or base gg E] LLU—H_U w MW M LU—UJ_U U W:
15
m> 60. 60

oo 1111 [ V77777
4. B-factor 3
60. - —

1.00
omes oo NI M, T

EQRAFPHYFSKGIPNVLRRTRACILRVAPPFVAFYLVYTWGTQEFEKSKRKNPA| [(VDPLTTVREQCEQLEKCV
residue number pe) g o 3 = 31 Q
chain identifier G H

V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
W<08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect T

KARERLELCDERVSSRSQTEEDCTEELLDFLHARDHCVAHKLFNSLK AAVAATSESPVRSVLCRESLRGQAAG

i [} ™ ™ ™ ™ o ] ©
residue number 2 2 B 3 = o < [re)

chain identifier H |

SFCHECK 6.0.5
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Local estimation (14)

VNA. (GLY) 3-8: L
: peekdone £0 -, el [l O e L CHI e

1. Shift o
. 1.0 L
Side chain or base 20 7J—U—'—U—LU—L—LU—LLU L
0 =0.1187A 3.0- —
m<o08 0.80 r
peckbone 0l9074‘_|_.—._’_\_m’_"!7—‘ ;:I_L/‘Fl‘\%m I

e O P

2. Density correlation
Side chain or base

5

el

TV:WD oo

W>30 W@>15
Backbone

3. Density index

(il o Al T

d s
I 1" T PP

Side chain or base 2 g L
<Dens> = 02000, © = 0.0511 15 L
> 60. —
Backbone —W
4. B-factor =
Slde Chain * base m -/U_LU—[M ﬂ I _7
5. Connect D o i Il
) RPLVASVSLNVPASVRY [FFERAFDQGADAIYEHINEGKLWKHIKHKYENK [ATYAQALQSVPETQVSQLDNG
residue number g © 8 9,. 8 8 o~ o N
chain identifier | V] N
VNA. (GLY) g-g T
- Backbone 1:0: B
1. Shift
Side chain or base 10 ,WMMWLMWf
2.0 -
0 =0.1187A 3.0-
m<o08 0.807 r

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

30.
60.

|

5. Connect

1.00
0.50

residue number

chain identifier

SFCHECK 6.0.5
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Local estimation (15)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 -
YTKALSKDLPKAVELLADIVQNCSLEDSQIEKERDVILQELQENDTSMRDVVFNYLHATAFQGTPLAQSVEGPSE
residue number 15 N N S g o o N
- - - - - - - -
chain identifier N
VNA. (GLY) g-g: B
Lo e 10+ O e L
1. Shift
. . 1.0 L
Side chain or base 204 L
0 =0.1187A 3.0- —
m<o08 0.807 r
Backbone 0.901 =
2. Density correlation E =
Side chain or base 0.90-{ I D I I F q I I D I I I D -
0.80-

W>30 E>15
Backbone

ety WWWWW.WWﬂﬂm o=l -
Side chain or base 2(5) ] w H—UJ Lu_lw—u—r\—u_u W LH_LLIVII[D:[ r
<Dens>=0.2090, o = 0.0511 15 —

W > 60. 60. ]
4, B-factor 5
60. - =

7.00 — |
5. Connect 0.50 ‘H‘H‘h H‘W -
Ik

NVRKLSRADLTEYLSRHYKAPRMVLAAAGGLEHRQLLDLAQKHFSGLSGTYDEDAVPTLSPCRFTGSQICHREDG
residue number S S S B N S o
— — N N ~N N N

chain identifier N

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (16)

VN.A. (GLY)
prekdone oo E e e T e A T O e e H e e e T et
1. Shift
e chai o P MM AP e PR RO O P e
Side chain or base 20
3.0

0 =0.1187A

m<o0s8 0.804 -
Backbone 0.90 L
2. Density correlation —_— MW L
B Y e i = e i = Ry oy e VA W W/ = =TI [V =
Side chain or base 0.90 ﬂ Lu—'_'—u LU

W>30 W@>15
Backbone

3. Density index

Side chain or base

AT

<Dens>=0.2090, ¢ = 0.0511

W > 60.

4. B-factor

5. Connect -
LPLAHVAIAVEGPGWAHPDNVALQVANAI IGHYDCTYGGGAHLSSPLASIAATNKLCQSFQTFNICYADTGLLGA]
residue number S o N S S g N N
N N o~ N N ™ [32] o)
chain identifier N
V N.A. (GLY) 1 r

peckbone T e e e T e e e o O O T e e P e
1. Shift

_ _ 10 7%%%%%,
Side chain or base 204 L
0 =01187A 3.0- —~
m<08 0.80 i
Backbone 0.90+ |

2. Density correlation

=== S —\_,—‘_:——\_»—rw_;f

o ] W w =«—U [
0.80- -

W>30 W>15

Backbone

3. Density index

Side chain or base 2(5) MLMW L‘—U U—M_U qu M/LHJ—U_U—M_H—U LM—U—LUM:
<Dens>=0.2090, ¢ = 0.0511 1:5 —

e ™ T T
Side chain or base  30. *JJ—L J_LL J_L i i L In [ i

g0 o U e Bl i
1.00 —
5. Connect 0.50 B
HFVCDHMS IDDMMFVLQGQWMRLCTSATESEVLRGKNL LRNALVSHLDGTTPVCEDIGRSLLTYGRRIPLAEWES
residue number N 9 S S N ] &
(32} ™ [32] (32} ™ [32] (32l

chain identifier N

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (17)

VNA. (GLY) g-g: L
o W O e e d A W e e e

1. Shift
o 10 7%%%% WW‘—%*
Side chain or base 204 L
0 =0.1187A 3.0- —

2. Density correlation -

- —
Side chain or base 0,90 W [Dj—\j:[ﬁzlj eV T [
0.80- L

m<08 0.80 r
pecome 0.9074!_!_‘_LJ_I—\_|_1_1—'_‘—W—»—1—‘ H"—v—t—rﬂ—l—l:lgzmzcms:Ds:::ED;i
e — |

—

=

W>30 W>15 154
Backbone

3. Density index

W o T

[ S
Side chain or base 28 :J» *U_U\/UJ B
<Dens>= 02090, ¢ = 0.0511 1541 = —
W> 60. 0. — r
Backbone 0. T
4. B-factor =

il I
- im0l

.00
5. Connect 0.50 WTW L

RIAEVDARVVREVCSKYFYDQCPAVAGFGPIEQLPDYNRIRSGMFW, EVPPHPQDLEFTRLPNGLVIASLENYA
N N N N N

residue number o~ © ©
=} ] N} 1] <
< < < < < ~ N @
chain identifier N o

V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

PASRIGLFIKAGSRYENSNNLGTSHLLRLASSLTTKGASSFKITRGIEAVGGKLSVTSTRENMAYTVECLRDDYVD]

i © © © © © © © ©
residue number <Q 8 8 = © = S s}

chain identifier ©]

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (18)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
ILMEFLLNVTTAPEFRRWEVAALQPQLRIDKAVALQNPQAHV IENLHAAAYRNALANSLYCPDYRIGKVTPVELH
residue number Q 8 Q 8 8 o 8
- - - - - - -
chain identifier @]
VNA. (GLY) 3-8* r
o e e e e T e e A T T T H e T
1. Shift
side chaimor base 1.0 7MWM&M—WWW,
2.0 =
0 =0.1187A 3.0- —
m<o08 0.80 r
Backbone 0.901 -

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect 050 | Tiw n

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PPJ

Local estimation (19)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
EANAFSVLQHVLGAGPHVKRGSNATSSLYQAVAKGVHQPFDVSAFNASYSDSGLFGFYTISQAASAGDVIKAAYN
residue number © 8 2 8 <9 @ 8
N N N ™ ™ [32] ™
chain identifier @]
V N.A. (GLY) 7 r

peckbone T e e e e
1. Shift

S o 7W@W@M&MML
Side chain or base 204 L
0 =01187A 3.0- —~
m<08 0.80 i
Backbone 0.90 |

2. Density correlation =

L
Side chain or base (.90 W LU_I—H W‘_‘_’W - oa=r D::,

W>30 W>15 157 r
Backbone %g: B

3. Density index

Side chain or base g;g;www LU—LM—U—H LU_U/I_H_LUVIJ . VUJ—U_H_H U—U_I U_U_H—U HE

<Dens>=0.2090, ¢ = 0.0511 15-

O] Tt ) i
eyl | UL U7 ATl

1.00
5. Connect 0.50 L m -

QVKTIAQGNLSNPDVQAAKNKLKAGYLMSVESSEGFLDEVGSQALAAGSYTPPSTVLQQIDAVADADVINAAKKF
=) © 0 [{=} [{=

. © © ©
residue number < . S ~ 0 ) o —
(32} ™ o (32} ™ [32] < <

chain identifier ©]

SFCHECK 6.0.5




Structure Factor Check

1PPJ

Local estimation (20)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 T +
VSGRKSMAASGNLGHTPFIDELl [NNAFIDLPAPSNISSWWNFGSLLGICLILQILTGLFLAMHYTSDTTTAFSS
residue number S 3 22} 9 3 Q B &8
< <
chain identifier @] P
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

H>30 WE>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 I

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PPJ

Local estimation (21)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511
W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect
WGATVITNLLSAIPYIGTINLVEWIWGGFSVDKATLTRFFAFHFILPFIIMAIAMVHLLFLHETGSNNPTGISSDV
residue number £l 8 8 [ 3 By 8 =t
- - - - - - N N
chain identifier P
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08
Backbone
2. Density correlation
Side chain or base

H>30 WE>15
Backbone
3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511
> 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 I
DKIPFHPYYTIKDILGALLLILALMLLVLFAPDLLGDPDNYTPANPLNTPPHIKPEWYFLFAYAILRSIPNKLGG
residue number 0 F Fed I 8 2 8
o~ o~ N o~ o~ N o~
chain identifier P

SFCHECK 6.0.5




Structure Factor Check

1PPJ

Local estimation (22)

VN.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
[<o0.8
Backbone
2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50 -
VLALAFSILILALIPLLHTSKQRSMMFRPLSQCLFWALVADLLTLTWIGGQPVEHPYITIGQLASVLYFLLILVL
residue number kY 8 v 4 3 Q2 8 3
34 @ ™ ® ] %) ™ 1%
chain identifier P
V N.A. (GLY) 7 r

Backbone

1. Shift ’ H_H—HW

Side chain or base
0 =0.1187A

m<o0s 0.80

eaidene 0807 W H‘Hﬁi
I S o o MMW

2. Density correlation

Side chain or base 0.90-{

W>30 E>15

3. Density index -

15
1.0

o il 1 il 1 !
<Dens>= 02090, ¢ = 0.0511 15 -

> 60. 60.
4. B-factor

Side chain or base  30. —M

60. -

1.00
5. Connect 0.50

]

residue number

chain identifier P

MPTAGT I ENKLLK SDLELHPPSYPWSHRGLLSSLDHTSIRRGFQVYKQVCSSCHSMDYVAYRHLVGVCYTED
0 — — — — — —
g — o~ 3] < [Te}

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (23)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone
4. B-factor
Side chain or base
1.00 L] LI
5. Connect 0.50 } |
EAKALAEEVEVQDGPNEDGEMFMRPGKLSDYFPKPYPNPEAARAANNGALPPDLSY IVRARHGGEDYVFSLLTGY)
residue number — — — — b= — — —
© ~ ® & § 3 8 5
chain identifier Q
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
W<o08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PPJ

Local estimation (24)

VN.A. (GLY)
Backbone B
i O T H o O O e e
it PO I H A IR (O [ OO [P A DO

Side chain or base
0 =0.1187A

m<os 080
Backbone 0.90 i
2. Density correlation L e [ = ll

) —— = E} M = [
Side chain or base O.QOfW W U_u—u_u I u_‘ﬂ_'_‘_'_‘_u—l}.]_l [
H>30 W>15

Backbone
3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
St heln orbese ‘ ] mﬂm
1.00
seas i W I
LMMGLLLPLVYAMKRHKWSVLKSRKLAYRPPK| [SHTDIKVPDFSDYRRPEVLDSTKSSKESSEARKGFSYLVTA]
residue number a 5 § (% = pu} b} - S
chain identifier Q R
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
W<08

Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

1.00
5. Connect 0.50 W -

TTTVGVAYAAKNVVSQFVSSMSASADVLAMSKIEIKLSDIPEGKNMAFKWRGKPLFVRHRTKKEIDQEAAVEVSQ
—

i ~ ~ — — =] =
residue number b by = b= > S =

chain identifier R

SFCHECK 6.0.5




Structure Factor Check

1PPJ

Local estimation (25)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

2. Density correlation

Backbone

Side chain or base

W>30 E>15

<Dens>=0.2090, ¢

3. Density index

Backbone

Side chain or base
= 0.0511

2. Density correlation

Backbone

W > 60.
Backbone
4. B-factor
Side chain or base
1.00
5. Connect 0.50
LRDPQHDLERVKKPEWVILIGVCTHLGCVP IANAGDFGGYYCPCHGSHYDASGRIRKGPAPLNLEVPSYEFTSDD]
residue number g =} g b o = = b=
- - - - - - - |
chain identifier R
V N.A. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
m<o08

Side chain or base

W>30 E>15

<Dens>=0.2090, o

3. Density index

Backbone

Side chain or base

= 0.0511

Il > 60.

4. B-factor

Backbone

Side chain or base

5. Connect

SFCHECK 6.0.5

residue number

chain identifier
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Structure Factor Check
1PPJ

Local estimation (26)

V NA. (GLY)
Backbone
1. Shift
Side chain or base
0 =0.1187A
<08

Backbone

2. Density correlation
Side chain or base

W>30 W@>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

W > 60.
Backbone
4. B-factor
Side chain or base
5. Connect , —H
WTKYEEDKSYLEPYLKEVIRERKEREEWAKK [GRQFGHLTRVRHVITYSLSPFEQRAFPHYFSKGIPNVLRRTR
residue number o S § = 3 b = g
chain identifier S 18
3.0 r
N.A. (GLY
Y% (GLY) 204 L
1.0

peckone e ] TH T e e e
. d e e e e 2 e e O
1. Shift
o 10 7+‘—‘JJ—”'U—M—U—LLH_M—U—HJJJ—UM i
Side chain or base 204 L
3.0

0 =0.1187A

m<o08 0.80 r
Backbone 0.901 —

2. Density correlation e

:
Side chain or base 0.90-{ I q [I I I q D I H q [I I ﬂ L
0.80- L

H>30 W>15 154 r
w35 O AT O T e e

3. Density index

S 957 U NPT R IF 5 5 o cﬁclww =" ==~ |

<Dens>=0.2090, ¢ = 0.0511 15-

> 60. 60.
Backbone 30. ]—HWT
4. B-factor
60. = —

.00 X =
.

ACILRVAPPFVAFYLVYTWGTQEFEKSKRKNPAA LVDPLTTVREQCEQLEKCVKARERLELCDERVSSRSQTE

i — — — 92 ™ ™ (3]
residue number o o ~ = ~ ™ <

chain identifier T U

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (27)

<Dens>=0.2090, ¢ = 0.0511

VNA. (GLY) 3.07 C

Backbone 2.0 [

, YO e O e e o

1. Shift 5

o Lo PO H [P P A0 QRO H O OO [T OH T

Side chain or base 204 L

0 =0.1187A 3.0- —

o 0.807wmﬁ—rlj_w Mﬂvﬂﬂﬂ

Backbone 0.90 M

2. Density correlation e —— = all.a —

Side chain or base 0.90+ D D I I:I:I:l]—:q:ﬂ]_[l]vm I D I I I L

0.80- L

Backbone 2] L

0.5 r

3. Density index = mals W VI ERER] o

Side chain or base 2 :‘LU_H_U—U—LU UJ_U—U—H—U_U u_u_l—‘ UJ U—LH LNU "—u UJ‘U B

15- =

Side chain or base  30.

ORI i § 0 Ml
HTTAT el 'Ee

1.00

I ||| | ——

EDCTEELLDFLHARDHCVAHKLFNSLK [AAVAATSESPVRSVLCRESLRGQAAGRPLVASVSLNVPASVRY]
residue number @ @ ® N g © g ©
chain identifier (] \Y
VNA. (GLY 3.0+
GLY) 20
1.0

eckbone %WWWWWWW_WW
1. Shift O 00 =

Side chain or base

0 =0.1187A

W<08
Backbone

2. Density correlation
Side chain or base

W>30 E>15
Backbone

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone
4. B-factor
Side chain or base
5. Connect ;
APTLTARLYSLLFRRTSTFALTIVVGALFFERAFDQGADAIYEHINEGKLWKHIKHKYENK] '
i — — — — — —
residue number s ] I b= p= o © ?

chain identifier

[© 501
(@)

[© 501 ]
M 501

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (28)

VNA. (GLY) 3.07 L
peckbone 0] oo o e B o e ool pn e
; : 1.0 -
Side chain or base 204 L
0 =0.1187A 3.0- —
m<o0s 0.80 r
Backbone 0.90 i
2. Density correlation = = = - r
Side chain or base 0.90 r
0.80- L

W>30 W>15 157
w8 1 R ekl N A
3. Density index & - r
Side chain or base gg i L
<Dens>= 02090, ¢ = 0.0511 15 —
Backbone 30. D I
4. B-factor :] D D r
Side chain or base  30. | L
60. - -
1.00+ r
5. Connect 0.50 =

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W

k= — — ~ 1—1 — o
— ~ ™ < [Ye) ©

residue number

[T 5021
(T 501-]

=
chain identifier H

VNA. (GLY) g-g: L
: e e S, B D, SRS, SRR ) ) S IS N ) SR, WO N S

1. Shift 5 r
. . 1.0 [

Side chain or base 204 L

0 =0.1187A 3.0- —
m<o08 0.807 i
Backbone 0.90+ L

2. Density correlation e L
Side chain or base 0.90-{ L

W>30 W>15 15
Backbone %g B

3. Density index - =

Side chain or base 2(5) i [
<Dens> = 0.2090, ¢ = 0.0511 1:5 -

W> 60, 60.
4. B-factor

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,

residue number N V) 32} ™ ] ] ™
o - N o
~ o @ — — — —

chain identifier

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (29)

V NA. (GLY)
Backbone

1. Shift

; ; 1.0+
Side chain or base 204 L
0 =0.1187A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation - L
Side chain or base 0.90 L

H>30 W>15 1-8’ r
Backbone 6'5: B

3. Density index e

Side chain or base gg i L
<Dens>= 02090, ¢ = 0.0511 15 —
W > 60. 60. 7

Backbone 30

Side chain or base  30. | L

1.00- =
5. Connect 0.50{ H

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,
o (32} [32] ™ (32} [s2] ™ (32}

residue number Q B © ~ 0 o [} I
— - - — - - N o~

chain identifier

VNA. (GLY)

30
; peckone %8 :mmmﬂﬂw:
1. Shift

: h 1.0 L

Side chain or base 204 L

0 =0.1187A 3.0- —~
m<o08 0.807 i
Backbone 0.90+ L

2. Density correlation e L
Side chain or base 0.90-{ L

0.80- -
m>30 W>15 15
Backbone %g
3. Density index - =
Side chain or base 2(5) i [
<Dens> = 0.2090, ¢ = 0.0511 1:5 -

> 60. 60. 1 r
4. B-factor

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
i < < <t © [oe] © (2]

residue number S > 3 re] © ~ o

o~ [9\] o~ N N o~ N

chain identifier

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (30)

V NA. (GLY)
Backbone

. Ot errr o e el e e Pl Lo L e i e oo PP B el

; ; 1.0+
Side chain or base 204 L
0 =0.1187A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation - L
Side chain or base 0.90 L

3. Density index

H>30 W>15 154
Backbone ég :ﬂ ’_H

Side chain or base gg i L
<Dens>= 02090, ¢ = 0.0511 15 —
W > 60. 60.

Backbone 30

Side chain or base  30. | L

1.00- =
5. Connect 0.50{ H

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
i (2] o o - — N (32 (2l
residue number =4 S I b=} g S 2 @
N ™ [32] ™ (32} [3e] ™ ™

chain identifier

VNA. (GLY) g-g: L
L e el el I e o I el e P Bl i o

1. Shift S r
; ; 1.0+ [

Side chain or base 204 L

0 =0.1187A 3.0- —
m<08 0.807 i
Backbone 0.90 i

2. Density correlation e L
Side chain or base 0.90-{ L

W>30 W>15 15
Backbone %g B

3. Density index -

Side chain or base 2(5) i [
<Dens> = 0.2090, ¢ = 0.0511 1:5 -

> 60. 60. 5
4. B-factor -

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
i < < < < n n ~

residue number P S =y H [N 32} <

o™ (32 <t < < <t <

chain identifier
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Structure Factor Check
1PPJ

Local estimation (31)

V NA. (GLY) g-g:
) Backbone 1:0 ]
1. Shift e
; ; 1.0
Side chain or base 20
0 =0.1187A 3.0- —
.<08 0.80 -
Backbone 0.90- L
2. Density correlation - L
Side chain or base 0.90 L
0.80- L
W>30 W>15 1.5+ r
oo 38 ) sl LR il ol o L o B D il

3. Density index

Side chain or base gg i B
<Dens>= 02090, ¢ = 0.0511 15 —
W> 60. 60. 7 r

Backbone 30. 1 i
4. B-factor e =

Side chain or base  30. | -

60. - -
1.00 r
5. Connect 0.50 =
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
residue number 3 154 S =4 g s} b~} o]
< < < < n n n [Ye)
chain identifier

VNA. (GLY) g-g T r
: peckbone 10 :MWWWWWMWW:
1. Shift = L
; ; 1.0 =

Side chain or base 204 L
0 =0.1187A 3.0- —
m<o08 0.807 r

Backbone 0.901 =
2. Density correlation e =

Side chain or base 0.90-{ -

0.80- -
H>30 W>15 15 r
Backbone 1.0

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

1.00
0.50+

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PPJ

Local estimation (32)

V NA. (GLY) g-g:
) Backbone 1:0 ]
1. Shift e
: i 1.0
Side chain or base 20 B
0 =0.1187A 3.0- L
m<o0s8 0.804 =
Backbone 0.90 L
2. Density correlation - L
Side chain or base 0.90+ L
0.80- L
H>30 W>15 154 r
s SITE | LM S D o IO e DT TR

3. Density index

Side chain or base gg i B
<Dens>= 02090, ¢ = 0.0511 15 —
W> 60. 60. 7 -

Backbone 30. 1 i
4. B-factor e =

Side chain or base  30. | -

60. - -
1.00 r
5. Connect 0.50 =
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
residue number b~} 8 Q 5 3 = kY 5
=) e} e © o o © ~
chain identifier

VNA. (GLY) g-g T r
o P 0l & e e el o B B e e e P
1. Shift = L
; ; 1.0 =

Side chain or base 204 L
0 =0.1187A 3.0- —
m<o08 0.807 r

Backbone 0.901 =
2. Density correlation e =

Side chain or base 0.90-{ -

0.80- -
H>30 W>15 15 r
Backbone 1.0

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

> 60.
Backbone

4. B-factor

Side chain or base

5. Connect

1.00
0.50+

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PPJ

Local estimation (33)

V NA. (GLY)
Backbone

g I W W P S W e | S B PSS S SRR I
1. Shift

; ; 1.0+
Side chain or base 204 L
0 =0.1187A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation - L
Side chain or base 0.90 L

W>30 W>15 15
Backbone 10
05 H

3. Density index

Side chain or base gg i L
<Dens>= 02090, ¢ = 0.0511 15 —
W > 60. 60.

Backbone 30

et Tt AR T

Side chain or base  30. | L

60. - =
1.00 r
5. Connect 0.50 =
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
residue number S v 2 g ] o Qe 3
[ee) [ce] © [ee) [Se} @ © [ce]

chain identifier

VNA. (GLY) g-g: L
- Backbone 104

1. Shift e r
; ; 1.04 r

Side chain or base 204 L

0 =01187A 3.0- —~
m<08 0.80 i
Backbone 0.90 i

2. Density correlation e L
Side chain or base 0.90-{ L

W>30 W>15 154 r
k. 11 I Deeee T N0 T

3. Density index

Side chain or base 2(5) i [
<Dens> = 0.2090, ¢ = 0.0511 1:5 -

W> 60, 60.
4. B-factor =

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
i <t n © © foe) o N

residue number S - I o] 5 [re]

> [<2] o o (<2} 2] S

chain identifier

SFCHECK 6.0.5




Structure Factor Check
1PPJ

Local estimation (34)

V NA. (GLY)
Backbone

1. Shift O o e o e PP b ey, o T T o oo Pl [ et

; ; 1.0+
Side chain or base 204 L
0 =0.1187A 3.0- —
m<o08 CH0y i
Backbone 0.90+ I

2. Density correlation - L
Side chain or base 0.90 L

W>30 W>15 1.5+
e as :M Iﬂi.:lj]:lﬂj_h ﬂ‘ﬂ’\—l—l H—I_I]_IT [ FL[

3. Density index e

Side chain or base gg i L
<Dens>= 02090, ¢ = 0.0511 15 —
W > 60. 60.

Backbone 30

Side chain or base  30. | L

1.00- =
5. Connect 0.50{ H

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
~ N~ N~ o L) N N [s2]

residue number — o ™ 0 © ~ © =2}
o =1 =1 =1 = o S S
=1 =1 = =1 — =1 — —

chain identifier

VNA. (GLY) g-g: L
: peckbone 10 ’MWWWTWWM’

1. Shift e r
: ; 1.0 B

Side chain or base 204 L

0 =01187A 3.0- —~
m<08 0.80 i
Backbone 0.90+ i

2. Density correlation e L
Side chain or base 0.90-{ L

I T T T YN 1 O I
Backbone .
ooy o i 0l 1 Le :

3. Density index - =

Side chain or base 2(5) i [
<Dens> = 0.2090, ¢ = 0.0511 1:5 -

W> 60, 60.
4. B-factor = =

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
residue number « I [Te] [te) 0 ~

1103

! — — — — —
— — — — — —

chain identifier
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1PPJ

Local estimation (35)

V NA. (GLY) g-g: i
i ectone L0 ’WWWWM’
1. Shift E L
: i 1.0+
Side chain or base 20 B
0 =0.1187A 3.0- L
m<038 0.80 =
Backbone 0.90 L
2. Density correlation - L
Side chain or base 0.90+ L
0.80- L
W>30 W>15 1.5+

3. Density index

Side chain or base gg i L
<Dens>= 02090, ¢ = 0.0511 15 —
W > 60. 60. 7 B

Backbone 30. 1 i
4. B-factor e L

Side chain or base  30. | L

60. - -
1.00+ r
5. Connect 0.50 =
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W

residue number ° 2 3 =1 N ] { o

— — — o~ N N o~ N

— — i — — i — —

chain identifier

VNA. (GLY) g-g: C
: e N N ) P PSS I, NSNS, I ) I S S
1. Shift & r
: h 1.0 L

Side chain or base 204 L
0 =0.1187A 3.0- —~
m<o08 0.807 i

Backbone 0.90+ L
2. Density correlation e L

Side chain or base 0.90-{ L

0.80- -

S ig]jII:I_El]W_ﬁ_J_L :
Backbone . B

. 1 il ~

3. Density index 4 10 =

Side chain or base 2(5) i [
<Dens> = 0.2090, ¢ = 0.0511 1:5 -
> 60, 60.

Backbone 30.

4. B-factor & r

Side chain or base 30, | L

60. - -
1.00+ r
5. Connect 0.50 r

residue number

chain identifier

SFCHECK 6.0.5
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Structure Factor Check
1PPJ

Local estimation (36)

VNA. (GLY) g-g: L
- Backbone 1:0 | L

1. Shift = L
; i 1.04 -

Side chain or base 204 L

0 =0.1187A 3.0- —
m<o08 0.80+ r
Backbone 0.90 I

2. Density correlation - L
Side chain or base 0.90 L

R I T RP T TTTe § PP

3. Density index

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

B> 60. 60.
4. B-factor E -

Side chain or base  30. | L

1.00- =
5. Connect 0.50{ H

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,
o) o N < © [ee] [oe] —

residue number o ~ o) Py o — N <
] ™ 3] 2] < < < <
— - i — - i — -

chain identifier

VNA. (GLY) g-g: L
; peckbone 10 ’WWMW%HW’

1. Shift e r
; f 1.04 r

Side chain or base 204 L

0 =01187A 3.0- —~
m<08 0.80 i
Backbone 0.90+ L

2. Density correlation e L
Side chain or base 0.90-{ L

W>30 W>15 154

3. Density index -

Side chain or base

<Dens>=0.2090, ¢ = 0.0511

W> 60, 60.
4. B-factor =

Side chain or base 30, | L

1.00 =
5. Connect 0.50 r

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W|
residue number S N < < © o~

145
14
1474
14
14

n n
— —

chain identifier
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Structure Factor Check

1PPJ

Local estimation (37)

3. Density index
Side chain or base
<Dens>=0.2090, ¢ = 0.0511

V NA. (GLY) 3.0 r
Backbone %8: I

1. Shift e e e e e = Y O Y Y O Y Y Y o O O o O R R O
; ; 1.0 L

Side chain or base 20 B

0 =0.1187A 3.0~ L
m<o08 0.80 r
Backbone 0.90 I I L

2. Density correlation - - -8 _ 0= a = - =
Side chain or base 0.90+ L

0.80- L

W>30 W>15 1.5 r
ooore S lbplllln ol el 00 5. e

> 0 o m - O _ = _ o L

- IRETH ool
Backbone 30.
4. B-factor e D D

Side chain or base  30. |

1.00-
5. Connect 0.50{

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W,
Yo ~ [ee}

residue number ™ S v
7o} T 0
- - -

20021

2001
2003

chain identifier

2005

20061

2007

2009

20101

20111

20121

20131

30011

VNA. (GLY) 3.0 B

Backbone %8: B

. h 1.0 L

Side chain or base 204 L

0 =0.1187A 3.0- =
m<o08 0.807

Backbone 0.901

Side chain or base 0.90-{ L

0.80- -

m>30 W>15 i-g’ B
Backbone o B

- o *] Hﬂ_m C

3. Density index U D m 0o H r
Side chain or base 2(5) B L

<Dens>=0.2090, ¢ = 0.0511 1:5 = -

W> 60, 60.
e s THETT
4. B-factor =

Side chain or base  30. L
60. - L
1.00 -
5. Connect 0.50 =
residue number g g g g g ......... 8 ......
2 B B 8 B =
chain identifier I l I l

SFCHECK 6.0.5




