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35 which undergo conformational changes upon GTP hydrolysis. The Go
surface that binds the Gy dimer contains switch I and switch Il regions. In
the active Go-GTP-Mg?* complex, a conformational change in switch I is
associated with binding Mg®*, and switch II and switch III regions become

SUBSTITUTE SHEET (RULE 26)



no affinity for the inactive Ga-GP conpl ex. Thus, RGS proteins act as 15
attenuators of the induced G protein signal by increasing the rate of

i nacti vatwoni/gf76¢ he G protein and termnation of the signeCT/URGASMI0OL i ns
may exhi bit additional biological function, e.g., RG34 is reported to bl ock
activation of GIP-Ga_by effectors (83) The RGS famly i ncl udi ng RG34,

GAl P ( humatelborileresk diad toipmiednisraytiorehewesrctiel ovo svitFeesgionsahy 20

ot Bers Cgaéﬂg%itﬁ@'férthﬁflﬂnt%ﬁ B~ qufhmg vhgl T‘eﬁﬂﬁéﬂiﬂtl@éﬁdhsfﬁfth‘éatl
sequonce ORI REGE BIca S5witche rae%g’n%facp@,ta&%gis%%%&%iq%éfd& Srm
structur aIG i q&resneﬂ@asekicswm%ts @kl thBeAvailabl nﬁuﬁéﬁwmaﬂthcatﬁﬂtl@@%ﬂoyl a y
conserved | C arat e I nNKer
oot che pdatil Py 35 Bhbinide & ﬁﬁ%ipgw% LEnBAti ot of SRESBERT, 2o t e
to conpri gesulss wheasthesprocsepin werversabbyrthe h@'slrdbmfgoﬁféﬂ)boﬁnd tohGoni que
struct uralp.4egbififs éﬁ%ﬂt@ﬁ%ﬁ%hlt&ﬁﬁ%ﬁ%%né&@aﬂcﬁ% 15 0Pt

struct ural ? eatures o |c s?’ruc ur al

f eat ur es r%l}eméor@stb@cdlbrﬁa@n o the Gnmpéem sigBplisi dlr@ct vidependent @n the

di fferencqupgS@gCQVﬁsjldﬂhgqggl foteiny 30 anong RGS prot eins, menbr ane
assocj ati on of

t t t

Sod 1 on Lo caseapldts Pf Gageteidl SentBoesRES) Lo R S G te s 1
i nduced OCI‘rdurat1enertthteS(fJ‘qh‘ot€¢mISi alfkwst:adda@ytbmdmgzﬁﬁt]@é QbﬁVGG@IGT\Ft-dE| y
expressed \ M2 n man .ce st one
ol o or o1 EOEI¥S A PR AT i Berd TN F raf STOTRAY ARk
express miFor peeleRGSsqs maferances AdB).i GraalvieyselynBfiie psotefing hev&distleari |y are
speC| fi Ca'ﬂd’aﬁ fﬁ{g’e tcp e'@&aﬂ‘r]ﬁb Th;ﬁs o Q% he npbst

dely di st K ﬁé?%%ﬁ RS RPas
\(,amxp(ra Si lafﬂ £ r1€ H@%@%gsezg St r@{elr@re%uagthfrmél@EET ( RULE
26) WO 01/iRhd®Patib 0P (3-pEEtkih andnepaeshison s0HES sighal CIRGBopdiag t hat

| at f dapt e in the n nal
¢S e o) SR SEASEGhA BRI S L RSSE oo S 10T
01;] G pr ot GﬂCl]PVta(lopl afdGid: et by difiectoro(83)16The RGS afdﬂuly,qnclmilnggi’JGmdon 01;]
t t W t
L var oy GATRIMBMPEARNEAGIT, profein A RGYLL KRGS [Fomf RGSFE kbS]
di f f &t ent |Qih€t$n CORtHDS mettbanfz(bknag/mmmbmsmmm SpEeECYp rfequcg 10,
12, 17). EYhad bt Héﬁlcﬁfstﬂa@ffaﬁe ehft (d Bé ak o1a§dt with iftft
mut agenesi s % 1 and bi g [17, 21 gest t
bi nds_pr efséﬂhﬁ’@?%a ERICER S I by Gl Komfins SURITIcagk strnétural
tranSI ti onlisemtity, Hovister all RGS cﬁwntscaherohgrmenfza@ i 4 abhservieddr ol ysi s of

Si | d f
GTP hydr m@ﬁ?@ o AOUETS) ahfES dcil wBFE ) B Penfuet B lifkphistions" ©
conf & rrat iadnedryingh kengthsip Recentlyl the RésSrfiamoly ast lheeﬁ’%pcmte:drm compatseur s in
G 15" R et KBS SRS Tl 1 R, o
G o - Al ( DRcaRiTen (ZBeRgabpatial, (LOWD) (FopoBEBA Fuhidis Srasaldentitosnp
hydr ol ysi SRGTJHLﬁ)fﬁﬁﬁBaH SSﬂbfeﬁﬁﬂ aé]gfé%lﬁ@%’érubﬁﬁh?féa%uf& Hag b héMiated

G a1 conpi et uPESRES: SRhcTE fingHeh o Sy AT eRISF S Pram GO EsBE i cs o
decr emse |am<b1hlg R@Biprotginsf miehebawet asbociagionnst RGSHedtein ot ﬁﬁﬁﬁldh@gl ons,
of Fi gur e SR THIEER DR R PR BRI R tﬁﬁ?\%ﬁ%”% R IR, ",
G al wit h fanctonitaditiegupte itetuced @gswteinhey REbilizing tdh@etr&mtlbas been
RGS proteins are widely expressed in eukaryotic cells, including
human cells (13). At least one RGS protein is found in tissue of each
35 human organ and many tissues express multiple RGS proteins. Additionally,
members of the RGS family are specifically expressed in the human brain,
where RGS4 is perhaps the most widely distributed and highly expressed

RGS subtype (15, 16). RGS expression has been correlated with a response
2

SUBSTITUTE SHEET (RULE 26)



25 identified as critical for facilitating the intrinsic G al GIPase
activity presumably by stabilizing the switch regions and substrate
bi ndi ng WOp/&0%2? Simlar changes in the switch regi ons perUSHIEEI00Ed
between the Ga-GIP- My2 conpl ex and the Ga- GDP conpl ex (2), suggesting that
a conformational change in RG34 may contribute to regulation of G protein
30 si gnal itpgndeeedasgizures, Vélmchund(q@g@}hthgu adisuy 0k R&ﬁ@%@mﬁsﬂ@m%ﬁnuct ure

of human_a@hbfivasedssinined buidhii 2 thnisduesion Bieh sl dfpeabar! et on
crystal pﬁi@"é‘é%s‘iﬁ%ﬁ' oRAne sabts o of Sevip Biiecouplsmbicaptob fonetiont fohe r a
RGS4 35 GInIad>dnr1au tstregelation ¢Blhe fé%ponsé € aeaeotsAggRitess, t RGS @éﬂlﬁt}l]ﬁ?
o <t abi e pesft SpERRE I Aty Btcetiyng Ry FRE 1E il bflo| S 156°
pl ays a r gireliferaganpcel affieréntyatiasnl meﬁﬂ:lraﬁe hﬁf addrembiyenias a

subf anmi | y i gy 3 SUBSTI TUTE SHEET (RULE 26) WD 01/ 85769
PCT/ USO1/ @?ggﬁﬂrp‘&@ sub é%)ﬁ AJGAIP. Ret (RGSL. RGS21] (86) and Véng et

al. (89). |n ROSXsia) SNeirgohiehd |b@lﬁiﬁ&@é@é&8]{ﬁ§e—@éﬁ€@%@n no acid
cor r esponginig okl [?882@]6am& biRSehd¥ral aeudiegipey e@'l] §u &t thatRGIML 28 as
nunbered n _Tesne ) on, of reported to 5
have!%nl ylbé@a/_ﬁ &E&fﬁéﬁ@@ahaéﬁh‘%l?ﬁ%&tﬁi@% é“%ﬂlpw ﬁx‘i"i’;rf’ﬂcsl? nces
gbfsfer ved letnsitdon stes etmmm&tﬁmwmﬁfhlre oidins| faaditatin ﬂﬁydroﬁyms b6 GTE.

i fferenc esi r
structur afgi}l%?&m@f"tﬁ&‘*ag#awgzﬂ%ﬁ %fn%ﬁ%gﬁ Gilﬁadé g@ﬁﬁhgpﬁo hanl sm of
the regul dyidoal ysis bayrﬁmleuh isiepsanahly to atigipate g ¢he icoalfoymationdl
struct ur al-hhRbe )Pf&‘rﬁat‘f'd)ﬁ%%mﬂrﬁ ﬁp@ sol ution

structurel_i%wéﬁ%éﬁ (gﬂnﬁleéx r y struct ug@m Iﬂwfiﬁ@ conplex to

det e ne € S Feat P%&? Gt ot hsomplerndi ng to
Ga. The stexudtity ahly am@mtm@mdﬁm&e@@eﬁ%w@l@twmloﬂeuﬁml oyed to identify

fact | t h ffect G,

L onet g Rl R ToRea Bk Siteb 2 B IR CIZE L cn. e

st (r]I uct ur alhiygrohyfses. ni‘h;samm@lanlsenahélnmtm thdtgheress nosigndficantent i fi cat | on
ratio

o oo ahosiigheGhelofiRn ALeiatd ORuAROMSl Bydl, SRR et

provitdes t(migtk ﬁ@@@l@lx prerfi Yragtuse indicetes that Bdabd évlmim@ for @eoc(hmducemt

conpl exedhee@s@rlﬁttﬁbansbﬂﬁ RS fvhe! Stviféeh 18 g Rekidf@ldY. Uathelt ré%)%?lsRGS‘l as

det er mi ned h) nucl ear netl c ti.cularly,
the’i nvonCriicabibist %Cetgonwcqq:r

rosc
ﬁg i%m QBGHgstBP JRHBPEIBE a Ga
bi ndi ng siof&ighreah) RGh shénéwmﬂchyreglorw Dtmd I of (8 oJaahd batween MIE D6 RCS

G'a 1 bi ndrio eI ﬂﬁ@%ﬂ%ﬁ@ﬂi@t %EE?LO?E?ﬁiGS?.r&@é@l%?%%lﬁ%%in?w

R12125 The 1d®awteﬁed@s cmtmlﬁ dlitating the mteimsiti eadi Ghkass activityr e of t he

a6 - a7

si gni ? i c;?? G rsg‘ﬁoa H@émgﬁggﬁ]ﬂg‘éﬂ Sﬁ@%@g lﬁﬁ@%ﬁ%ﬁ%@ at the
a6 - a7 reg fa angssan @ﬁWl QZipRS Arg ﬁgserwgdd:ttheaftha@p@?ﬂ Fein in

G prot ei n MY ahid"thB Go-GINP EGPIEL D), s Eéﬁﬁg@ﬁa@é‘d provi ded the

hree-dinerdponel shivaine Shpan el LG Ce b e a s
G prau ei _n%grgdﬁi .ng. An aI I osterl c binding site in the RGS protein is
22 hel i cal - r e B 7 ARSI £2bhfis e SOt btk el ™
GAIP as determined by NMR techniques. The structure calculation used
dipolar couplings of the oriented protein in two different liquid crystal
media. The GAIP solution structure was compared to that of the rat RGS4-
35 G0, x-ray structure (8). The reference suggests that GAIP-L.187 participates
in Go-RGS binding and may also be important in the folding and stability of
the RGS protein. It is also suggested that GAIP-S156 plays a role in GAIP

stability. GAIP-S156 has been identified as a subfamily-specific residue for
3 .

SUBSTITUTE SHEET (RULE 26)



4 SUBSTI TUTE SHEET (RULE 26) WD 01/85769 PCT/ US01/ 15100 the two helica
regions. Moire specifically, the allosteric binding site in RGS4 conprises
t he resi cves1/88r69 W3, L17,120, H23, E24, C25 and T132. HOEUSOWEBSE00

di mensi onal structure of free RG34 in soI utlon |ncI ud| ng t he Ga binding
site, the Gtermnus a6 - a7 region of fre he 5 allosteric

bi ndi ng stheRGS spbtamdsAdGARY oket&bY, R@}S%e]l @tﬁ)\?éldamgze a8k (821-ur al
coor di nat g§ RIGS Ufﬁ!rrﬁP}bBewl?u&ﬁrﬁﬂﬁéeQR@}M ﬂﬁmoi‘@%ﬁﬁf RsEEay. Al so

ded t he 15N f
ol 60 comRsROB Bt ST 5 orin R G S B A8 PR AL e d (AN 2oand

t hr ee- di mapsiuoisdredtinuEesiner effhke$8))asFhecoentagionefabgdPusatported td0

b nd o REv 0% Bafent Lo oG ot O S RIS e BRRG” e
particul anyen@dfbﬂtW‘&ﬁn theteativoystnactoresdatecattlcas iageast deetthdhebi nd to RGS
subcl ass eﬁ.}&egqﬁ aAhiRcic Hts%g{hklﬂ%' on or RGS subfamly B-Ga function.

The |nvent|on her pr VI representati on_or npdel all or part 15

of the three- dinsibusfasiable e previge shrugteral m@@ﬁﬁ%fwlre e prapdi te
conpri si ”%eﬁeﬁ' ahdefthn@khé shatiHangsatcithe @Eﬁwm ef ng%t@irm sicgmligigbodyi ng
t he thre i mensi. ai str cture of. fr otein CRelnventlon al so
provildes %ﬁ%escéﬁca lyy %‘F ?%Ctélcralrﬁ OF WE 8SHER G SOBRP ARy i ng t he
t hree- di rrbesw_emlth@_tsohn%on aruétutrb@f@GSKLruildldlesxlraylsmmnuM thebR&i84-y B 20

rotein. inv [ r om c
gt ructur a&o@g&;ﬂgﬁﬁgtt&de&%%@@%88@%0&1@@90 ? O%ﬁa@ﬁs(g‘gf am |y
protein. |pnotedat ohdnndingta b@rstmaﬁutaiesf@nwm 8nd compagtisan ¢an at oni ¢
structur a'bg%iﬁ%ﬂiﬁ ﬁ)?ljhd% Xh@ﬁ)ré‘gclgéﬂlﬁsatl‘?fr'lﬁogh sgiekfes RhaMa

pr in

subfam |y a set any cg}'uctu r.ese ?tl on or
model5 25 &F- BIQW@eSlgG@hQ Ya}ﬁ tegacgion wathd® Bﬂ?tﬁglss@lf Gt SORPICX&S7 regi on
or thet hakrhmtﬂzl crtHy gt@lmam@m enfdmfmnﬁudai B@ld aﬁg@?mt%@ mrtheener?t efl
usi ng the se reln c n e ed to.ide ect or
ot anal | jeiidedfon ol sbnal §oSied dhaifis G YinehRisis Sl i BES wh ch
af f ect RGSnde:@&/(bncompﬂeXathytyor RGS/ Ga conplex activity or function.
Further, the 30 data set, structural representation or nodel of the Ga

binding site can also be wused to |dent|£ﬁ% select or rationally design
specites which affect Ga foAdMMa INMVERTIOMe data set and

structural reprgge @ Eh@ﬁ%&ﬂﬂ)ﬂ*?ﬁﬁhﬂes ﬂﬁ@ﬂir@@fﬁl%ﬂsﬁbﬁaﬂ JoIgRbhoN are

RGS f unct PUNCHRCRRch ESPeclfol B3t SUMBISH) R COPREt Rt SO Set,

i ncl udi ng sp 3 teﬁﬁﬁialil tatﬂ@ffir@sﬁ?m,r@ détermandd beliNNIRi(hacleal meag@fetic a7 .
regl on an a oS | oV rnlne
W anal ySrotadie SBREth et PARIGRR. BRSSOt S Pie &S TiRiE” Y
26) 20D 01/d8mm91cma’r/sohm¢nsmoummfowﬁocttundmg/sm@ of ae RGSusubfaanly
one embodi h s‘?ﬂé‘f&dkefs EBERMTVE 1 ExQhplifiedl lﬁﬁﬁfe' ”

n certaln engugﬁné g

sol uti on. ta se npri.ses one or
portions éRreendingensionak &-tr@@tme@é th@@ﬁgi&h%la mcgngasﬂtq GRIBPESINGf those

pG0r § Iofgls nﬁGSﬁalﬂélhg@%@fDﬁggfsws %&Rﬂgmgﬁﬁtﬁwﬁnynﬁﬁﬁ 180 pratides oI .
or Puii oh 4% Shicer AnensiPRaT afcing of the Y 03 5Eein 6 bie B AR albeli pt ex.
Al so3ef i B erdsh ragﬂ)rt brlsibipca significait ¢drgforstationtlichange BEGIntdmgwot ch

candi dat e gagRni, 43, BhAREAME 36- 87 ReoRbPRGE PrBldifitan' dfedt BLOY! cal

function.
function of RGS protein in G-protein signaling. Further, the invention

identifies and provided the three-dimensional structure of an allosteric
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agonists or antagonists of RGS function or RGS/Ga complex function or
35 activity.
The data set, including subsets of data embodying the Ga binding site,
the o6 - a7 region and the allosteric binding site, provided herein was

determined by NMR analysis. However, any known method can be
5
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uses invol ving conput er-assi sted mani pul ati on of, or conputation based on,
the structural coordinates or the three-di nensional structures they define.
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SUBST TUTE SHE%‘FDE) U@Eb V\&O /85769 P USOl/ 5100 rati onal design or
sel ettion of i PV RReDIGMEERGS, Mg BE ype CO@ onpl ex

activity, reprelseniatign tenmdel dedrinahe NMRalabidd d&taomsalq&adthareulrmr fromem cal
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steps of RASMO;, andi GHAINphlliofonhich dreewell dirown andpeyilabde tovtosse
St rut Ur e ih S KOt RER SERELRS P MBI dA L LORLENLD RO, The

NVR dat a 11 rom own
t hr e® di ndasa uwang a:,\failah gﬁﬁswnsagsalwd@ng portaxsmples Selieon Graghicsi he Ga
bi ndi ng S'E\%hS%(ﬁSﬁﬁie?Pa&ﬁl SR, Mevilegt PASkAAT @ﬁﬂﬂb'ﬁﬁéhﬂﬁﬂﬁ DEC ypwmr e of

confo t’he khown

the protein o ptide whosde_structur unkno r
e o B SR o St Pres i 58 QTSR Ba | <or o

1;] il tlerl ng dlgdayeahgr%@mtatedllﬁ amsmml@hmeﬂi%ﬂﬂmrtlhm@mmleﬁ@mnbfoﬁﬁ
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simlari t%};}dx@d Z%ﬂﬁgfé Et‘ggﬁai)bﬁr hﬁhltdfforﬁ‘?qfiﬁ%%uﬁh' gnment bet ween

RGS4 and the prot e| n or am nqQ aci d sequence 25
i dentity, f@léﬁ?éﬁﬂ@ftl)@@tqfd@@dﬁb? gererafadwath ther R datagpreyided deraiacan

gener alt | NGe dbmbﬁmutzﬁh gﬂa@tﬁchmlgr résteh@m&w@flétmadheiﬁida@hﬁge for the
oL ecul Yl AR hooR G SR AL b e TR oo
whi cto i s aatB0f RfeHictmplexesy Hgordea*ttom‘nal[y@ otanuaﬂ ynte%ﬁmum‘dem@dm G, &
8 protel ROSTA Ry KOs REamRE é&ydt%fs ARl st dbelies, i
st r uct ur e data presadeddeseotsr mayl als@ h@rmmbmedr aa 111usttratml leretn, whh RGS4 core

structural information (including x-ray data) of RGS-complexes, particularly

RGS subclass B protein-complexes and particularly those complexes

35 believed to be or believed to model biologically functional complexes.
The present invention relates to the structural data for free RGS4, the
Ga binding site of RGS4, the 0.6 - o7 region whose conformation changes

on binding of RGS4 to Ga, and allosteric binding sites in RGS4 in any form
¢ ‘

SUBSTITUTE SHEET (RULE 26) \



protein) thereof as defined by the relative structural coordinates of am no
35 acids encoding the RGS4-core protein to design or select a potenti al
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subfamily B protein, or portions thereof (such as, by way of example, the
coordinates of the RSG4 Go binding site, the 6 - a7 region of RGS4, or the

35 allosteric binding site in the «1-«2 region of RGS4), together with a program

capable of converting the coordinates into a three dimensional graphical
representation of the structural coordinates on a display connected to the

machine. A machine having a memory containing such data aids in the
7
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protein) thereof as defined by the relative structural coordinates of amino
35 acids encoding the RGS4-core protein to design or select a potential agonist
or antagonist, and synthesizing or otherwise obtaining the potential agonist
or antagonist. The potential agonist or antagonist may be selected by

screening an appropriate database, may be designed de novo by analyzing
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antagonist or agonist inhibits or promotes the activity or binding of RGS or

the activity of the RGS-Ge complex. In other preferred embodiments, the
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foll owi ng detailed description. 30 BRI EF DESCRI PTI ON OF THE DRAW NGS
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to identify, select and design candidate agonists and antagonists of RGS
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assessing the presence of allosteric sites in RGS can be members of a library
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exchange to D20 are indicated by closed circles. The open boxes represent
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and appears to be associated with subtle sequence differences (8, 14). RGS4
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proteins in which non-functional regions are absent, e.g., RGS-core regions

of native, recombinant, variant or mutant RGS proteins. The RGS core

35 region of a native RGS has been found to retain full native RGS activity (8).
The core region of RGS4 is approximately 130 amino acids in length.
(References may also refer to conserved or core regions of RGS as having a

length of approximately 120 amino acid) RGS cores from other RGS
14
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differences in the NVR spectra of the two structures will highlight the
differences (and simlarities) between the two structures and identify the
correspovdd ngssisd f erences in the structural constraints. FOBpUSewisetur e
determ nation process for the unknown structure is then based on nodifying
10 the NMR constraints fromthe known structure to be consistent with the

observed Ppeteingranidifier émdergthiiom hatwd ROS4apR G pEvEINSOE Hs
det er m naghpehddn bﬁﬁ% Sbtamnsd BYah 158Ul ﬁﬁvﬁbré%ﬁrh'ﬁﬁén‘ﬁf a’%f‘RCBﬁ@oﬂ r% ein
or peptide usin ructura |nf rmati on Rt%?&ﬁrow ed herein. The
met hod .SSﬁag@n%%]ayag?aéw TgH HéEUéP ‘Pu‘ﬂl}‘?ﬁsméméft? OfN@¥XE8 1BrBEei ns
15 that amet.expected to have signi f| cant structural simlari ty wth RG34.
For exanple, t the t nsi gnal
ctructure of ApapEEs bRETRERe ATPROU AR Bl AR Ardubl) SR ERARCE Ao
descri bed thabams afam pbyl@igenetie dmtabysds:oé o lrmammhahra&ﬁl mm&eblradeGS

t t by 2
e os bl SRR U R Ul g 1
T(rat) > vphismiics deggaptachy- F@St 1nRﬁ
Accor di nglRGSD, RGS2RGIH tRGSAﬁN@SS ”RGSS’fRG?B QH@TK(GS% cdfl'l\éa

raiif’goﬁ%ﬁt@ésrﬂ C RO RGN RS e hae) (R0 %ﬁéﬁ@ at are

expect ed tandb€ontlnctihyrald ¥ (pllrIﬁLRhoGEEIRsz RhoGER&aBd Thsoyp'Dgse othepm

Chen cal éﬁﬁf"?’aﬂfﬁiﬁ'ﬁ%@@eﬁ EEARpA R SRRy @meér%? fiifg ke br °

di mensi onaubfamilies AeFepnd aBly m@xemwlmm@wtswfamlwsﬁubfmnﬂms Bethods
wel | known 41y di'Ra %F Mtﬁﬂ%@&?dﬁ@%‘ﬁ? R@@@%"hﬁﬂ{? ?%h@%é] ein.

In 30 thi

mn mehs| OEZJr\Al\'a@% @étﬂk@E@xe ] ggﬁl@pﬁbaﬁé&) Syﬁ%ﬁragp@m Fath Biges of
e LRSI KOS iU lp B e ans ROOpOMIS ISRl o]
Th 150 * PaesOhettite ihsrtion 46 BE G Rohe oV B st B i FoCHbMR: ¢
sequent i alAdditidnailky, 3be &B1sulsfaoety hﬁl&G&ﬁpMemud rapertgdrterhas'eczfndther ot her
RGS pr ot el e i At re%aukne'sERlhe GRBOLEH 32 ANASHCH ANALERS hOKSH

di mensi ona re o i on ther
genek@t ed atlildi "03 aamiunbezo, 1m"ﬁemr gbal. t[Sﬂ)@I BGsélstﬁmﬁ&@lﬂS"‘metPechm ques and
NVR assi gi HPRELS Prorei Bid 19 strRLRRAIT YEBSHRTaf Rtk BELeVO 10
01/ 85769 PCT/ / 151£ Fé%?l str.ucture, onancgh assi rhr‘rqent % ﬁ %/
ot r uct ur alhROKA AR A6V A1k BRHOR MoR: SUTLa Enpthermembers ot dha By ses
gesz he ot fsabfzﬁ@yp&n&l&dmngR%S@pH@&QVRGS3 TRGS!: @Sﬁmﬁsmghdmdel o:‘
can e ener.a i tiha i ona
rodel of BREeher iRs B sfuRle 1§ rPRRRERLE Aok e auingfy B RS,
di mensi onquotmnelanday sbaictesfal kyeohone |sngllasmatidrttelmvpdruorimuwblo&ognsal aints
and ener t the
ot her RG%B% gi'vgﬂ SOCI a ﬁ@ﬁ&ﬁ?ﬁkﬁi‘eﬁﬁﬁldﬁ"}o (S’chgf'fnérﬁl ona fﬂ%ﬁ re of. RGS4. The
present i ivelding RefrReey] pnd\RGOLL: nhhus,ithe termRGiy sub f@mﬂ}d&& BES X the
P order taolat 2%5%2%@595%%%“@5&“@“ T SO
protein oD st Eea TS DR O i Sxbisk SFehHaT e R R sty o
i nvog(ves aﬁnh&rmsubfzgnﬂymdhwm&hare claskﬁmhiesmwmeuBesuMaMylsb yuctur ?I
coor di nat 0 ar conrp exes
or parts ﬁaﬁ%’.?é%?f‘f%@ andsl 5%98‘%%‘?%% ZhefignB: 8ol 139987
conduct ed Ay ai)lgousbg the temn RGSrarhfhngbud refors ik IR, Ret en(ﬂu whose
t hree di t I t
Str oot ur e' ”iil?r'sgg ‘E Bg}lijiﬂf% RGS ujéfol}lreﬂsb‘fésl §eé)c ﬁ’rféiza&&cteﬁ'%%d tﬂé@@xlﬁ'b‘i‘?é’c?ﬁ&ﬁ?él
characterlstlcs the A subfamily and which are classified as RGS subfamily
35 A proteins by phylogenetic analysis. RGS subfamilies C-F have analogous
definitions.
The term RGS4 refers to RGS4 exemplified by RGS4 of rat (Tesmer

et al. (1997) supra) and homologs thereof including, among others, human
15
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nmol ecul e of known three-di nensi onal structure, specifically using the
rel evant (i.e., honol ogous) structural coordi nates provided by Table 2. 20
Honol ogy wan/gsedlet ermi ned a variety of known nethods, fopPCEY&empIse0 using
am no aci d sequence identi ty honol ogous secondary structure elenents,
and/ or honol ogous_ tertiar olds. ~ Tesnmer et al._ (1997) (8) _ and Druey and
Kehrl (19 geﬁey @éan%h@&@& GRIEtREIQn 9B huste rabald AARMISs of RSG
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(rj epl acerrgra:anee)dhbﬂ:lzs lasv adabbaﬁSé%ﬂ sequinicedideatitivin tlsd REGS woad rela b&l ( EES
i scusse e nown
Mt e ar Cn G DRI pEk (RE Sl RO CERE B G nen A et nat  on
of the thrsabhiuiddbonidh rsat R@gfﬁr es of other proteins of the RGS famly
(and portions tﬁ@ teﬁr EIMRQ?tuH é% ﬂlﬂsﬁh?ﬁnﬁal?@ e(l?’mﬁéti&?é K&l ﬂ%d' ng
sites). Thes are rt| cu y use or termning sol ution
struct ur e PRE cmnw H§1 o -FakR Bwt@m EPRSIBFHBE & @&gaaerdﬁdtmwmeézt
three- ?: nﬂ@SﬂW@beéﬂidﬂl}D?la%leéF@%drﬁemTfaﬁ Wlﬁ?hﬂ?ﬁéﬂﬁﬁﬁd%ﬁ@ﬂmﬁﬁﬁi&lﬁ& 35
resen ers .o roteins a
Br ot & nsy a@ﬁp}‘lp&p&ﬂl@(&{lﬁ%@@n&t%f@%gn%/aganlyr@e@log %pg’tmﬁﬁl WS ed as
RGS pr ot eletasmiaed foarthe RIG8HHgorehmseeinh asswenindthe pogpibilityaft sequence

the Res 260nSeRanv AR RS it B T RS R Ry BBk, "

regi on. NOR d&teéam’emsﬁucwabommdmat@@mﬁ that kackbonetdioms-listedanshabhal
structureg afn%%%&e%ﬁ 5Ar o?%ﬂéfé’@xéef?%lgrﬁbﬁﬁﬂ)ré%hﬁgl OR! 6CHGRt

Coor i nat duefHAbNMR Zﬁpgqqﬁm@%&) el e, Brae A APNGR of | nec

coor Hi nat ¢
using a nueetues dfasthet qla%zv»pfdtemmaw euh@rwtio oﬁg{h Hﬁcmmiég@?an n a
L dentifying,

simlar f he ,structu fo
sel ecti ngﬁasgesl% PG bceﬁéH?%Q??1%‘%@’&%50?%?0%%39%%&3%?&iOIBP Igoni sts of
RGS, Ga oranm GaffemImKG&prdDems; thet thoee-atintensi@ial wttuctereodf RGSU-0Ordhe

ri mar a r r 8. he am no
Dol d soquiig %@@%@Zﬂ“@?ﬁﬁ(ﬂﬁﬁ%ﬁnﬁ%‘% S ARt dnpdac s thafd@nd 02, 2T,
listd in W:rc in + a rpptapenn pgnare dgviatipa Qﬁet@mr@lats\&:stﬁw;ial §9@t@nate§
cequent al & thﬁﬁctmer o suituie prnet m?&il@ﬁ%%’\%m“es “Is
const ant o RAAtFTERD: e thect DA G RSt DT RELaROLRIOre Lgh pLoAB) . The
sequent i almadelsrthdistmdii¥es ofethe caisaivertirdgiomia otbhet RGS pvaeﬁmbf/alls of
15N- edi te%\/\ﬁ Y and 13C edited NOESY spectra. 3 the JHNa coupling

constants obtained fromthe relative intensity of Ha crosspeaks to the
NH dsagonal i n “tSte1cHuEs cmqmdmatgsﬁ are1ie. Caitosian coordimagéngomespondiogs 20

ver e identfy eﬂ By 5" g’@égﬁt@ sﬁﬁaﬁgﬁ?%ﬁ&rﬁ"iﬁ i‘ﬂﬂﬂﬁcﬂ%tcﬁ dtng ect fging an

RG34 sanpl e rom I—% g[et her
secondar y COMPIEKyraira¢ {RAtes ARy b@ @btained; ysing NivHg t@}mﬂlﬁﬂﬁs as

str ug ture défi“z’ﬁg% he%eﬁpd%ip% Rlo®in %ﬁﬁ?hﬂﬂgd)ﬂ ﬁ%iglg;x;—gaya aﬁystglgég 5 i&g( to
105 195 ( AR it 3% SRubBively AEnt Rl coTriRa R b e "oay
is thmt thmeolecola nepitm&memtsamsﬂysl»smrdmdbogly heddelinpunVaeousi sbtﬂtware
up-Sonn Uy SGHTEIRRPERe MORHEGASbesl R SRUEBESI b Gl DOLh
coordinates to obtam a three dimensional representation of a molecule or
molecular complex. The structural coordinates of the present invention may
be modified from the original sets provided in Table 2 by mathematical
35 manipulation, such as by inversion or integer additions or subtractions. As
such, it is recognized that the structural coordinates of the present invention
are relative, and are in no way specifically limited by the actual x, y, z

coordinates of Table 2. The structural coordinates of Table 2 + a root mean
16
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helical region. There is a one residue (H23) -90 bend in the helix which 30
effectively divides this helical region into two separate helices (as
descri beavobnsi’he RGS4 x-ray structure (5)). This one respPdD®Siersdoonwas not
obvious fromthe NWR analysis of the secondary structure data (Fig. 1)
where it appears to be a caontinual helical stretch. The bend onIy becane
appar ent SaURTendeYiRE 08 irant teecorgerneddack bea@éig@;rnsgfﬁbemw& 8 NOEs

t hat d35 C gRérel dr@eivmnl@mgitutﬂaﬁs @ﬁ@z@bf})@f weemdreshdHass A % rhaﬂe and
r esi dues
g UTE SHEET
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region a6 hgmeint he shortest helical region a7 is suggestive of a distortion

0 this hel i calaoagamterdif, QRUISYer gty Pt TRicPRE S s”'aﬁa%tfae% SfiIAP

b hel I g}

cg;:‘,\?}‘?g&t .e%t'aﬁ? B@feﬂgﬁé%@@ﬁw %ﬁ@%gyém r&;@n aedive &ﬁf%l\ég SO ed

T e e
e in | X S S

e onhoni oA RIS 4h 1Rl b plodef BT S iR RpREg ™ © v

L113, MildiereimsReferhces 89 mﬂ@bmﬂomaxﬂted@yoﬁefbmﬂmdtmﬂmfm@eﬂues in

Lhe cor e, Sbyldie oAt sligiitbid) MBRIEH RERAURROLAAR RO SldloRi 1RRG. s

previ ously desc on

Glai 2&nd @tssawéhlé iTRGASUFES m%raote@fﬁa??gl@xdmlysly in ko 6XF g |n the RG34

struct Urecbﬁﬁ‘ﬁle%ﬁﬁ t'h@ &’éﬁ’cd z!ih(l ﬁBséﬂE@éﬁR@@'@opf)oﬁfﬁfs MeirEoff h
correspond | 7, S118, and R121

S el kot hond
that for muiSh B.rﬂe@%reéae C %¢y T Iaﬁsi@%ayns@hpﬁafm:@surﬁm from RG34
bi nds i nt predipiGited radiolateled t ghospheta didtngswits froradiydirelys@o# GBI§6 and

E207 (8) e functional inportance of
t hese resi m@m m:&%?ﬁéggﬁ% t%m#@%gfheﬁ% with Gal while 30

i dengd fying N82l attdeli?ehsﬁsnhe@a(l)mm stracturetmrdmatﬂpfatyﬂnﬁquame(dw 20) RGS4
resi dues : r

regi on a3 lqﬁéﬁﬁgﬂm gS%%Qgiregh{e;ﬂ ﬁggﬁ%ﬁ y o 03| te at
the' C-ter Eiij irgfy Qeo &ﬁ §Hlﬁ@t0m8@umber gl mat el y in
the cent Qde@ﬁﬁb@m@htdmttlvp@tii,lsh@g)@tamgr@noh@énmgﬂmmedheq@hrﬂﬁm@m&% and as

which 35 is 05|t1 drelativ above the.T ndi n ket .on RGS4.
o res S RBSU LIRS ok el b oM falte B8 sPOleRS RRSKSHeC! oo
M - S#o and sméﬁth-ﬁl% etglethcawiphatsedfythdi tabledareext] ative dposdinatd Valukk eim bl e.
Structuretﬁ%\%rEgilg_éﬁa %zﬁr these atonms are not included in Table 2. This is
22 SUBSTI LE 26) WO 01/85769 PCT/ USQ1/ 15100
It will be obvious to the skilled practitioner that the numbering of the
amino acid residues in the RGS4 and other RSG proteins covered by the
present invention may be different than that set forth herein. The RGS4 core
35 protein used herein contains an RGS core domain with an N-terminal Met
and a six residue histidine tag at the C-terminus. In Fig. 1 the amino acid
sequence of the RGS4 core protein used is numbered beginning at the N-

terminal Met. For comparison to the full-length RGS4 sequence (for
17
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evident by the sharp line-wdths and the m ni mal nunber of observable

NOEs. The flexible nature of these residues are further supported by 15N
T1, T2 avaoNEEereasurenents which indicate | ow order- par pB@BUSIEIS(B2 < 0. 6)
RGS4 Structure Determination 5 The final 30 sinulated annealing structures

wer e cal CL&;atmpleQ as thenbo@sl i Tesit8r &t ak (@M (8 Bl addMRG i Thé ﬁhﬁﬂﬁemng
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S
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resi dues 5- 133%@60\% é@r'(‘;%%“éﬁ aa“fﬁé’fj‘%% Hr%eﬁt 15‘?’81“ IHEIHG(?HP% ﬂﬁn\%ﬁeofs a
signi fi camarHrqumoﬂﬁ:Culaedbmlgncand snalysisuteehiniqudsiin o@lgr 0o (1)wvlvail ng

resi dues 69. P SOl/ 15100
The obser %H%e;téﬁﬁ%ﬁpg%@%tﬂ%%of@geé E%P i@%&f@ﬁﬁﬁ? t?ru%?cﬁp %€3nd t he
RGS4- G ai efeé)f and peruewlarky gBGﬁ)S’élh@im lyB @rmems eaplistes dretomplexesegi ons
a6 apgd a7 th@ﬂ@ff@ﬁld (513 t6r§e%éﬂ aes: ae%lﬁ% 5 SPNRIR ﬂ%ﬁué@ Bﬁtaﬁﬁ Eﬁﬂcal' n ab

i ne ‘resi dues a n y Si X resi ues I'n 5 the
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e R A U T AP A
resi dues ﬂé@&n@owrﬁtiaﬂlgahavhtgefumIﬂloaﬁasiaﬁtagmﬁME Wy AR SY ofant REIEHG- G ai

X-ray str %%%ﬁgﬁg? change in the secondary structure, although
only |nvo V|n nal residues, has far-reaching effect, since
it results ﬁkacvelagmplaceanenhamliysm| awelkhknbwioteehaidud eingléped RGS4.

Th s Sttty Gl Ay deoseone ¢35 sy o PR hfinge

5.134. Th @Sr?ef fting pomt to model a molecule whose crystal structure is unknown.
This technique is based on the principle that two molecules which have
similar structures, orientations and positions will diffract x-rays similarly. A
corresponding approach to molecular replacement is applicable to modeling
35 an unknown solution structure using NMR technology. The NMR spectra
and resulting analysis of the NMR data for two similar structures will be
essentially identical for regions of the molecules that are structurally

conserved, where the NMR analysis consists of obtaining the NMR
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effect of the alteration in secondary structures is a reorganization of the
packing of the NNtermnal and Ctermnal helix as is evident fromper 15
resi due veakbgited atomic rns di fferences between the free RGBUSNIAR100
structure and the bound RGS4 x-ray structure. Therefore, the accuracy of
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triple resonance NMR techniques and NMR assignment methodology, using
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RGS4 three-dimensional solution structure. These methods are applicable to
35 presently known members of the RGS family of proteins as well as to
proteins, particularly those of RGS sub-family B, as yet unidentified as RGS
proteins, and particularly those that exhibit significant sequence identity

above 60% or more, preferably 85% or more sequence identity in the RGS-
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potential inhibitor allowed the identification of any chem cal shift
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30 effectively divides this helical region into two separate helices (as described
in the RGS4 x-ray structure (5)). This one residue bend was not obvious
from the NMR analysis of the secondary structure data (Fig. 1) where it
appears to be a continual helical stretch. The bend only became apparent
during the structure refinement process. Some observable NOESs that

35 contribute to the bend at H23 occur between residues .20, 121, and residues
G26, L27, A29, and F30. The bend at H23 effectively allows for appropriate

packing of these hydrophobic side-chains.

21

SUBSTITUTE SHEET (RULE 26)



guanosi ne di phosphate; NVR, nucl ear nmagnetic resonance; 2D, two-

di nensi onal ; 3D, three-dinensional; HSQC, heteronuclear single-quantum
coher encav@pegi’sdscopy; HMX, heteronucl ear nul tipl e- quanPOmMUs@lisi@nce
spectroscopy; TPPI, time-proportional phase increnentation; NOE, nuclear 15
Over hauser effect; NCESY nucl ear Over hauser enhanced spectroscopy; COSY,
correl ated spechddi§innl bepdsiar tamgecahsaugBow Eh%@grﬁp 4 straeiMrepr ot on

cr L?;L\?:S “E‘ﬂl""”ﬂ@?m SpaRRL Al iftidctQuBY idie Bl P figitaploptPbhe) 21 1 on:
oA, el omt et GO PanEBrrt Fae Jelict f6 DaRautiahy BENifle 1.
Qsm gnrrepfl“mf; i\VBrPsakan sl thie tond onnSttingthseleal Deg&gmayaancbaﬁﬂd RGS core
onal (0]

or ok yot HETEah 8RS GaRE B F@é@%ﬁ%&aﬁeﬂcgﬁéﬁg&ﬂéﬁ Hohdd M s used
to anpl i f goandctaddby Y33 ehatihasl a hesishiesd-torsionaggle, stttgezﬁngesﬁctype (here

d 0 BarH and
7] 47 O O T AL 50 BN S TR,
PRGS4 wer dog g a:) br%liﬂIﬁ? sﬁﬁ%ﬁ@?@ﬁ?@%ﬁ a fangitigopgintbesweenithe .two An
over ni ght p%éhtw rehvhg Windegd Theﬂ@n%@%t %ﬂfgﬂ\ﬂ 'th@tstﬁfctﬁ:ré ScArsAF e

0.8 with haki | i de (1PT dd d t
a 1 bl SRt B oty A Lo g oy SHRBH e 33%%@% a7
The cel | s osdepphemieerse Sy 060t MHellgat nevbility @Gﬂtlnsgd)o%%sdlﬁs fﬁom at 4'C,

Feconbi K“a%ﬁteﬁ@gﬂgré%%@ﬁ% eﬁ?ﬁ%’g&%ﬁﬁ%@? AR Bond Rnketn 1R Acss

with an Nleegesthwlicad region aaand t mh@meethelm@a mgmasmmgg@s@vmaﬁa

obt ai ned Blle 2.0
g/ L 13%@19'%5? 'iﬁt I uclgg tCt8 Elll 3 dﬂhggfrﬁegh?ﬂo@?de as
sol e 5car b&%twREn 6%0%19?1 %& hfd;él lordh, the defined

%m ulmt corbaifoataédns Sﬁaﬁ’él&téfalw ?}P&ER@@L 19/\@) @ﬂéﬁiéaﬁ%ll?ﬁggﬂétao 1/15 f100

saltls, race e Vitam 1N n I ons or

i nducti on ;W&% ‘Oﬁﬁr%ﬁéé B%Od’ést}a?tée Be]éﬁwlﬁére@%h%ﬁ)ﬁgﬂqn eore

pr gt ein }A@lqonrtelffaed betwagn ahéselniheytvmn peewdo grhgliny bandieslid prbdblnﬁmats}yurm
uritmi X n r

Rosour ce WArbBRPBRPRERAL (L9 7, B, 1970 o6, %?@ a6 O BOLRPEL O Por 1o

use. 20\t edal lrﬁalMé&Aa@oaélsae@tewuhrtbﬁr@we peelfiog cﬁOpbﬁbicrmspdm@m

identity angcepd Bpme @@@hﬁ Rt th £Qi@u&ESn T8 Mt@ﬁﬂsﬁ;}f MALDI -TO  mass

RES mnual 1y o PROGEUH: ESbech abe pRIPATAD @@%afigﬁéﬁéﬁk&é fikoros,
2 [TM HagBo tarhﬂnﬁ(ﬁ}mmnd stineulatetts [ilﬂ'ffhnsm (%I‘PB% A&ty We %&Z&Aﬂw& tHZEDgOOA)O D20
2pe2t rorret e u5| gfeaﬂg%agﬁtlﬁgﬁl;@ﬁ 1@3{1}6 &qr@éﬁgggﬁgﬁ@@ tT]SQWISN pr obe.
For %pect carraspondde RS msidetsed39udiztleIN4dnLhAs, Edﬂ7ev&bl1&v| arid Ri1@115
VWATERGATE (REARRRS B Bth il 25 éfk'e't gofggqupffbﬁf ﬁéZ?smﬁf‘aﬂﬁgé EOMRGS4

¥

detection.i.n_the I ndirect i mens] o

TPPI hyperbéB do e thedde: ph @ﬁbtﬁtln(ezaytlnsp@tthrrgs es QY4.evi ¥y angl 207
appr opr i ai(8) bR URGB84dahatioriad vibHOVapSort thé fehctiGalkifthdarase 60T rection.

e e P a, e Lo ot MR o ere 20
U trad O Wadéstifyting iN8RWe beaguiticalrinafaeilitdting GTFclepdriobgsit (¢ B2 RGSH vent
];Ilalt ;er . ZeEganad @3@9 AL Bnd N&2 Bpé"’ﬁ;ca%d §¥%he N—?&%ﬁnﬁf 81%% 'hré?ic%fc k one
region o3 while L113, D117, S118, and R121 are located directly opposite at
the’C-terminal end of helical region «. N82 is located approximately in the
center of the structured loop region between helical regions o4 and o5 which
35 is positioned relatively above the T182 binding pocket on RGS4.
Another feature of the RGS4 structure is the observation that residues
M1-S4 and P134-H166 are completely disordered and dynamically flexible.

Structure coordinates for these atoms are not included in Table 2. This is
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structure. The significant difference between the two secondary structures
occurs within the C-terminal helical regions o and o;. In the RGS4-Gjy; X-
ray structure residues V5 to T132 are observed in (i.e., they are ordered) and
residues 104-116 and 119-129 are helical. This contrasts with the free RGS4
35 NMR structure where residues 5-133, 105-125 (o) and 128-132 (o;) are
helical. There is a significant shift in the helical structure in this region
containing residues 104-133.
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FﬁafﬁreeaNf ﬁ@ﬁs@%té& *by@é%ﬁt%ﬁ%'& a %ﬁgﬂﬁ‘ﬁaﬁ%@@ ?Hﬁgfltﬁesfdﬁ%s Eﬁ?%%??gﬁ'os
pr ogiam ( 4Byl 182 avhoyp asiastaney sieteh af MM éat*aecscmmtﬁng W1th>an Ol-
i?&ﬁ;eiéﬁ‘ggfép&eﬁﬁ%%*%ﬁ P8 pabrup R 12%2*?@@5*“%8@%%%:&%%@%?3 an
were used SENAre the stanibicant ditiersncg Perween &g o GeRmIRals ¢ ve
0 backbonge 1@mn0frtharfgéceRCGg4>)1\IMRetmbaﬁermgl th‘e l@oﬂdleaiﬁ'S43(lra}5UBS}'¢l TUTE
130t EPFE*aéﬁire‘ﬁﬁe ISR VGt gy Mgt e P QIR RN (ISR, "Pe,
x2 tr si otomsten engks(3Yi vivdations amd bytthe eogpasponiding sssy brg}enahle{scforl euci ne
met hyl  gr @H{’N(‘Dﬁra&cﬁﬁ}@ dH Qﬁglfffsgffhﬁg%@%%%it b%ﬁ%tlﬁ%@ Rligjgu ned

fromthe ative | ntensi I 0SS S N ong-r ange
13C- 13C NNR0VF e o hs':‘p%‘éf cQRsistency ofthe NMR data using NOEs,

coupling constants, NH exchange rates and secondary carbon chemical shifts
and the large number of restraint violations with the bound structure,

30 demonstrate the accuracy of the RGS4 NMR structure provided.
Comparisons of the free RGS4 structure of this invention with the structure
of the RGS4-Gial complex should then provide an accurate description of
the conformational changes that occur in on RGS4 on binding to Gioll.

Relevance to Activity for the RGS4 Conformational Change

35 RGS4 is involved in the regulation of the G;,,; GTPase cycle having a
modest affinity for GTP-Ga., but not binding to GDP-Go. It is believed that
the observed conformational changes for free RGS4 are related to

modulating its affinity to Giy to allow for perpetuation of the GTPase cycle.
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conjunction with the relative intensities of intraresidue NOEs (45).
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the 0, i, and x torsion angle restraints were 300, 500, and 200
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PCT] USOL/ 55008t alindichr 131017, PG KIVEK REERRY ABKEAP ves ¢ hen
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bi nd2thg ohydiregen-{bonding ddstageei kay evidess drqmmshe doee R84 MR istioctire,
121, 127, kR3fy th%?i?etwdf%f sﬁazchaﬁﬁ%nté)!ﬁéuoﬁél%tﬁf\éﬁm 1189 inlehd 3bsMidedtof D117,

S118, R12 The 5 surface area was cal cul ated based on t he MOLCAD surface.
MOLCAD wa$JionlSsRPRIEGIQIEEL| cul ate the surface area for the identical
resi dues of théfHereleserR%énNtht RG34 tndergobsea sigmfificenigteactieal diimgder ee

the cryst 30§ prEfneEREGR %%{?etﬁpé@c?@p@%‘@%%dﬁ%eﬁéc%ﬁé Bince i
E g { I/\Eg ﬁ ?rreaduﬁs #2 tlay RE3S4+ S@rnnlﬂfacpmcmautema diffesentrexpdenatiors borf ?ﬁﬁel a; ﬁg
hydr oxyl r ou S (Z#R%Agﬁéﬁvafbn 151 sur f%%g&aggy @@gl@rﬁ%ﬁogar%l e 3:
[denti i cAEBRSISM GFO-AFAHPEIGESS Bpnmqs@ St 2 bingd muiimlﬂngém

Preci pi t aBeauls $ay G;9f Th BRiBihHE g@ék&% BN MSoretadersiblEatltied aleleed

transi ati ﬁﬁééﬁﬁﬁﬁsﬁhﬁc&%&sa‘ BLRRECHRD P o Rt AaD) BesHbof amrod
wi t h3g n vilil82 tnterthts pbedtc e foaking atepotien( fésaie faomGhe. indoed P1290) .
R T e e T
the helix between restdues D117 and S118 brings these residues into close
contact with R121 and G;y; T182 to form the hydrogen bonding network
observed in the RGS4-Gyq; x-ray structure. T182 in the binding pocket
35 induces the formation of a hydrogen bonding network and the resulting
RGS4 conformational change as opposed to a pre-formed binding site
suggested from the RGS4-G;q; x-ray structure. The release of RGS4 from

Gia1 would then require the removal of G;o; T182 from the RGS4 binding
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20 (Anersham Pharnmaci a, Piscataway, NJ, Cat. NO 17-0756-01) slurry in

100L bi nding buffer (1X PBS, 1nM MgCl2, 1nM DTT, 1% BSA) in a 96- well
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|nd|rectly C I mensi on ence an vvater flip
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in the screen and two controls that showed no act1v1ty in the screen were
examined. 2D "H-"N HSQC spectra were collected for a ’N-enriched
RGS4 sample and a series of °N-enriched RGS4 samples titrated with one
35 of the three test compounds and two controls. Comparison of the HSQC
spectra of a free RGS4 sample and each of the samples titrated with a
potential inhibitor allowed the identification of any chemical shift changes

for RGS4 in the presence of the test and control compounds. In such an
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GIPase Functional Assay. A single-turnover GIP-ase assay of Gprotein a
subunits was used. In this assay GIPase-induced hydrol ysis of [y-32P]- GIP
resul ts iwoprgzspi tation of radiolabel as 32Pi. Unhydrol yredupyrB2@] 35 GIP
is separated fromprecipitated | abel which is then counted. Precipitated
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and to th@nél"XSIS/m@yoéﬁeltVlﬂéloeapf@'Ph@@ge iz the Bgsgnnmh@espﬁrtemme 26) WO

?%/C gg;g?nﬁ’é@%ﬁw m&wﬁeé?gt;tthﬂsﬂl&ﬂ ngh tﬁ@ﬁﬂpﬁ%ﬁgsct?@meﬁta&?@g? f

vol une 3o%gi(§ftq @&Hlf]spéﬁlkpg ﬁ% ‘geté%e%ég@g}fz 10

g Iaulér oI5 N MR gpe dtraahISen bﬁRCgSAutha rar@ncel@f g@t@hmd%ﬁ)eré any30 mn at
(oot - Spetfigsl %ﬁ*@if #%@Faéf%és SRETVelf R Bng that bORiphirRly SRR

manuf act ubénds talR@54i dimplayieg¢haahentiont shifi agpiENHRIR ﬂTﬂDfrbeMaS@a is
SDtorCcon@apie I R hGiy SFe FCORBGth IR ROSHWHR ifohafitl RS ?;
Gssay ar 6 aminPoadidgeakiupse) 10l i) K. (232BpErE2Shd 163 cibithad
aPohe bogRiRimical Tt gertitbata ih Mo prédctioe ol F‘?ﬁd B e ooy °
T oolg, oot sy 2o bt RO Al Sl Barthibaidhs gt drise ioriga and 101
of 10m\ 4 (BAiRgt eaubed bavaititonaf compbaad 14 tre RO}S4l§o12ﬁ10rB 'FUHN 60, 90,

30). 5% ﬁ?@@iﬁ@%&i@?% %47 ol £hpPid e £ 3 %ﬁ‘%@lﬂﬁe

control amdnsavipthesamiro apishrasahias listgddibave1was sensitivmtogrH changes t o
preci pi t algyel ks %ggllarﬂl%”lﬁ ﬁﬂ% Gite %r EH d?ﬁfcﬁftcoﬁ%gﬁﬁﬁg?o tré’mgiﬁ?ﬂ’ﬁ’

di ol abel { t d
[ 3212 phodphéticoddicaiael RSPyt aﬁié%mwﬂaﬂgm fighb iy
{adl ggg} i \beﬁ:wga_%@h@ th{TI@elmt)r Oh thé Itmi?ef%%ﬁdﬁs16ﬁﬁlé§t&~%c]}t/u§@©m@s4aﬁd \éln ty of

asSe acll Vv usi

Ly S LRl BpRSh phb Bl Shnd Db S ErateTeh Be SRl 196 v
Gai 25 vvasmenlNoalmmmacnibeeﬂdues iassodifitady@lith the Gtxebmldﬂsggﬂe eahtbisdibence
f 10OnM t oi nts was
gal cul at eélﬁg%} He Caa?nr) ﬁb%{tﬁg%gﬂ?%ﬂé%?k%eﬁce quﬂﬂbﬁﬁeqdo?elﬁgegendent
ef f edt of ipdicatesshasthe stracoretafdheRoSGiosbisidigypiteds unghanged it gt as
descri bed 8%6&& &g%ﬁlc€o@ﬁ @%&ﬂ%a@ffoéﬁd%"s mﬁ%ﬁf‘i"ly'ﬂ%ffe 4T 30

pr ot ei n. e ef fect est .co ds eval uat cation of
the actiV ?ﬁxBFC e@&?’éﬂ W%H‘gl REBPIRg é”‘éﬁéltl‘g? at gener at ed
as a %Tcm@mé 1fbisidemt lassnmgdgt@lrfd@nmthm@ccbmrﬂnng sitbrindicases thatef 1y, the

encadi ng arieodid 183, QR0 HEIpHLE RO AETHE fefls K MALDRRIET o°

encodi ng &
aci d2206 (anding Sibeibthe o laZdiregipn iofiR@SHon prl mer contained an enbedded

F?nmljar rest r i Ct 'IP Bé%@ved Eﬂreitgﬁﬁélr%’ %PH@rﬁRH a? ﬂ?fgllagte&&haﬁgégg
SUbsT! TUTElingE #@E ‘ibdhe iscootanang eptortondy lesToteaR GYA prajein in
anpl i fi catﬂesmfdﬁm Meoapohal Meprev ettLthCRAMRI AP bY aWBfirbYeAborfiRedded BanH

¢ 'e%& atTQe R et el TS DG PSSR e ol y B (80 ) as

The solution structural information provided herein, including the

secondary and tertiary structure of RGS4-core, the RGS4 Go binding site,

the a6 - o7 region, and the allosteric binding site in the o1-2 region of

RGS4 can all be employed in methods described herein and methods well

known in the art to identify, select or design candidate agonists and

35 antagonists of RGS4 activity which in turn affects G-protein signaling
functions in various eukaryotic cells and organisms.
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625 base pairs. This PCR product was BanH digested, purified and ligated 5
in the BanH site of pGEX-2T (Ammersham Pharmacia, Piscataway NJ) to

gener at e woBISR@B4c reconbi nant plasm d. Plasm d was tranPeTwse/ismioo
bacterial cells, and DNA prepared by standard nethods, and confirmed by

sequence analy T- RGS4c fu i on protein,wa nerated and purified
according to @hﬁﬁwg}g %@@@ ¢3 eissPicvrded se Zggtﬁsaﬂﬁéq%e?h%%‘@m@w 10
vect or. Tandeasuict ihbtenddd echingf tHeesivepoipounds on the activity of RGS4
core domain, RGS4-GST fusion protein (1.6 gM is incubated with test

compound (or m xtures of test conpounds) (30gM 40M each) or DVMSO for 1 hr
at 30C. Thereafter, GIPase acht;EXAM.BLESOOnM is nmeasured in 15 the

th the test d
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(7. 4% 17(’1387@1%% f ﬁwgnwix& Qn degy Myucpung 116.8 (7. 16)
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30 galactoside (1PTG) was added to a final concentration of 1 mM and cultures
were shaken for 3 h at 37°C. The cells were harvested by centrifugation
(7000 x g) for 15 min. at 4°C, washed with PBS and stored at -70°C.
Uniformly (>95%) 15_ and 13C-labeled recombinant RGS4-core
(containing the 166 amino acid core domain of RGS4 with an N-terminal
35 methionine and C-terminal hexahis-pro tag) was obtained by growing BL.21
(DE3) E. coli in defined medium containing 2.0 g/L [*C6, 98% +] D-
glucose and 1.0 g/L [N, 98%+1 ammonium chloride as sole carbon and

nitrogen sources, respectively. In addition, the defined medium contained
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31.9 (2. 26kata was processed with a s ewed sine- bell apodization functlon and one
zero-filling was used in all dimensions.
The assignments of the g, 15N, B0, and C resonances were based
30 on the following experiments: CBCA(CO)NH (62), CBCANH (63),
C(CO)NH (64), HC(CO)NH (64), HBHA(CO)NH (65), HNCO (66),
HCACO (29), HNHA (26), HNCA (67), HCCH-COSY (68) and HCCH-
TOCSY (69) (for reviews see: Bax et al 1994 and Clore and Gronenborm,
1994). The resonance assignments of RGS4 essentially followed the semi-
35 automated protocol described previously (37, 70, 71). The accuracy of
RGS4-core assignment was further confirmed by sequential NOEs in the 15
N-edited NOESY-HMQC spectra. Because the RGS4 structure is

exclusively o—helical, the sequential NH,—NH,,; NOEs were extremely
29
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30 Example 2: Three-Dimensional Structure Determination for RGS4-core
RGS4-core was prepared, purified and uniformly labeled as in
Example 1. NMR samples were prepared and spectral data accumulated as
indicated in Example 1.
The RGS4 structure is based on the following series of spectra:
35 HNHA (26), HNHB (27), 3D long-range 13C-13C correlation (28), coupled
CT-HCACO (29, 30), HACAHB-COSY (31), 3D 15N- (32, 33) and 13C-
edited NOESY (35, 37) experiments. The 15N-edited NOESY, and 13C-

30

SUBSTITUTE SHEET (RULE 26)



1110 121.3 (8.30) 177.9 61.5 (4.22) 36.0 (2.44) Cy29.0 (2.06,1.43);Cym 19.6
(1.38); CS 10.0 (0.76) Fill 124.5 (9.22) 176.8 63.2 (3.80) 39.2

(3.51, 3. WP orS7881. 9 (6.87);CE - (7.04) 39 SUBSTI TUTE SPHEHUS(IRSLE 26) WO
01/ 85769 PCT/ US01/ 15100 Table 1 continued N112 117.2 (8.51) 177.5 56.3
4.50) 38.6. (3.08,2.90) L113 121.5 (7.95) 180, 3 58. 4.21) 42.3 (1.99

2 20 aoity @@Ylgmlm@ntﬁmméceﬂ@%eé ith A plbreee sadi Hojoces nd .
(1.82,1. 6%&x§£§¥ &ivédy; CE 15.9 (1.73) El 15 120. 26(8 g?) 1ZZ 36)
60.4 (3.49) 29 0. 1 57) 17

33. 1((1 98)) §p ?tr PE%C‘%&% ﬁgr% H@Mﬁ’l@e% zx%re nackage ﬁ§> 6 (7.62)

176.6 55. &n(:lEa zetﬂvsatt( PIPR,(37346n £348 UltvalDd VPodkS atiohs. 2600 (4. 52) 63. 6

(6.7} "%ﬁ%&%@@é 8&&%@%&1@@%% g Tty z%sé Bofltyfe SRty g
Cy27.0 (1p®wer @4w maarqm(edmtmg aok onridata pomtof mdicthyrecquised 6 ( 3. 97)
(2. 80,2, 780 % g%n( %?re%u%i pbhedr e %@%éﬂ Jont phints

(1.11, 1. 0891 @qqu SEMenSPISAD: INGIesse 195 Qlyfiong 1] me@14 3 (6.72)

175 5 54. Srédictidh By tlQe bR, o tﬁ%)m&@flnﬁaéi té@mgﬁe%@a@uééd ﬂI)lyf?fr 42. 2
7, 83% R126 (9.39)

S 25 6
176 59 58, $0P§ a@g)tl@% eXDE m@@}tsé?’%gzinéﬁ(% ‘iat&‘ erecRyQpesse §’183a2 97)
F127 115. EkéWedUs)méIﬁalbalﬁ@dliaﬁénﬂhcﬁanfar@oﬂé z@ro’é-fl)lh@ waq WsekBjn aM28 114. 2
(6.68) 17@_ ig §§ (4.40) 39.8 (2.39) CS 133.0 (7.17);CE 117.6 (6.91) L129
116.8 (8 21%' W 576" (3.71) 41.7 (1.41,1.37) Oy26.8 (1.76);CS 25.6
(0.74):22. 4 (Olew)rprmobmtgnoed@SWzan 8 56 8 (4.38) 39.8 (2.63) L131

099 e L ] L0 oy
(177 4 63 Meek 661)re ﬂdl 2>7m1e b)tdﬁ/dié?ar?ce(rbs&,ﬁint%fﬁoé%@ 73\ 6T, 832@A S135
115.5 (8.32 gg ( 8.22) .174.7
58.5 (4. 4%’% NOs (‘%V %%S)iéggé’%%g% T5R floﬁéqéE%zﬂné’ vigg

f:, g 25(4 : firbtoms)( 8. &5)0 Akl 3%)-6. A, 96ypectively £33940R4Uppe sdmgn%%a 0
oy36. 2 (2%@%8 ﬁﬂﬂsff@éefﬁ}‘é@%% '9‘8%71%)0%&'{?&@?B&Stéﬁ?(‘%%fif‘&@bﬁz4 9

(1. 420 ; Cs agsignedmethylepe protonsawery comgatzdigpproprigtely)for zenterss. 0 (4. 16)
33 1 (2. 2%)e g;igqlﬁg@l?z 64) K143 120 7 (8.27) 176.3 56.7 (4.42) 30.8

1.92,1. 86 CE43.5 Gl44 111.1 (8.57
(176 1 45, 4)(9 é’zﬂrswn(Aﬁg%S Eéﬂfg técw? »’i@yeqwéﬁcﬁz)smme%) 19. 5((1 4§)
K146 ' 120.9 (8.3 (in8ti9yl16he 3tdréodmdcifia. absigniBdnts. k) y L\tafbl@n(aﬂ; fo6); C5 29.1

(1.71,1. 8 74 ) 64.1
(4.50,3.9 Str%ﬁ%é%fé 0%’%?13‘%251&3%%‘;‘511% Hopi aﬂgﬁ‘)ﬁ %83‘3581 T?%f 9%‘( t%f’A149 125. 7
(8.3 17agmirude of 33 doud mgcaﬁstanmﬁomﬂm HAGAHB- @EIS‘E 54.4 ( 4 61)
41.2 (2.7 5 8).,. 1152 1
(8. 28) 17%?6%‘?%“]@%%%‘@9]%% é%gcfg t&%ﬁ@%ﬁe@%&é{% %‘R?I’(r%e’é ) 174.2
58. 4 ( 4, 47{27)33Fart(h©r gsapposAoriths asdizanients s obtaingl f%dn Gppsdyindates ( 1.61)
Cy27.0 (1, 1) H7 59.
0L B s e bt
30 The ¢ and  torsion angle restraints were obtained from 3JNHo
coupling constants measured from the relative intensity of Ho crosspeaks to
the NH diagonal in the HNHA experiment (26), from chemical shift analysis
using the TALOS program (43) and from consistency with distance restraints
for intraresidue and sequential NOEs involving NH, CoH, and CBH protons.
35 13CoHo coupling constants obtained from a coupled 3D CT-HCACO
spectrum were used to ascertain the presence of non-glycine residues with
positive ¢ backbone torsion angles (30). The presence of a 1JC oHo
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Waals term for non-bonded contacts. All peptide bonds were constrained to

25 be planar and trans. There were no hydrogen-bonding, electrostatic, or 6-12
Lennard-Jones empirical potential energy terms in the target function.
Analysis of a T-182 Binding Site on RGS4-core.
The overall appearance of the NMR structure in the area of the
proposed T182 (of Go) binding site is one of great interest. To obtain a
30 more quantitative measurement of the differences in accessibility between
the free RGS4 NMR structure and the x-ray structure of the RGS4-G;y;
complex, MOLCAD (commercially available from TRIPOST) surfaces were
calculated for both structures and the surface area of each was measured.
The x-ray structure of the RGS4-G;y; complex (AGR1) was read into
35 SYBYL (Tripos) and all substructures except chain E (RGS4) were deleted.
Additionally, all waters were deleted. Polar hydrogens were added and
optimized using the Kollman United Atom force field. This was followed by
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is added to each well and incubated at 4°C for 30 min. Approximately

25 50,000-100,000 cpm (?7) 33 S]-Geail in 100pL assay buffer (1X PBS, ImM
MgCl,, 10uM GDP, 1mM DTT, 30 uM AICl;, 1% BSA, 500 uM NaF) is
added to the reaction and incubated at 4°C for 30 min. The resulting assay
sample has a final concentration of about 1-3 nM activated Goil. Reaction
plates were centrifuged at 1000xg for 3 min, and the supernatant aspirated.

30 Beads were washed 2x by resuspension in 200 pL binding buffer followed
by centrifugation. Bound [*S]-Geilis eluted from the bead pellets by
resuspending them in 100pL 1% SDS. Elutates are either counted in 4 mL
scintillation fluid or subjected to gel electrophoresis. Random small
molecules can be evaluated in the assay described using a compressed

35 library wherein a plurality of test compounds are combined in a single well
(e.g., 10 compounds/well for 3000 primary assays tests 30,000 test
compounds). Mixtures of test compounds that exhibited a greater than 50%

decrease in precipitated radioactivity were confirmed by re-screening in an
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Water suppression was achieved in the indirectly detected dimension with
the WATERGATE sequence and water-flip back pulses (23, 24).

25 Quadrature detection in the indirectly detected dimensions were recorded
with States-TPPI hypercomplex phase increment (25). Spectra were
collected with appropriate refocusing delays to allow for 0,0 phase
correction, processed using the NMRPipe software package (36)) and
analyzed with PIPP (37) on a Sun Ultra 10 Workstation. Data processing

30 included a solvent filter, a skewed sine-bell apodization function and one
zero-filing in all dimensions.

GTPase Functional Assay. A single-turnover GTP-ase assay of G-protein o
subunits was used. In this assay GTPase-induced hydrolysis of [y->*P]-
GTP results in precipitation of radiolabel as **Pi. Unhydrolyzed [y->*P]-

35 GTP is separated from precipitated label which is then counted. Precipitated
label **Pi is directly proportional to the amount of [y-*P]-GTP hydrolyzed
and to the activity of the Ga. GTPase .
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GTPase activity of Gai in the presence of RGS4-GST fusion protein
was determined as described above where GTP hydrolysis by 100 nM Gai
25 was initiated by the addition of MgCl, in the presence and absence of 100nM
RGS4-GST protein. GTP hydrolysis at the indicated time points was
calculated as the amount of ** Pi released (in fmol). The dose-dependent
effect of RGS4-GST protein on the hydrolysis of GTP-Gai was measured as
described above in the presence or absence of 10 nM or 100nM RGS4-GST
30 protein.
The effects of test compounds are evaluated for modification of the
activity of the RGS4 core domain. The RGS4 core protein was generated as
a GST-RGS4core fusion using standard molecular techniques. Briefly, the
core region of RGS4 was obtained using PCR to generate a cDNA fragment
35 encoding amino acid 51 (val) to the C-terminal end of the protein, amino
acid 206 (ala). The 5’ forward anipliﬁcation primer contained an
embedded BamHI restriction site, followed by nucleotides encoding a

flexible linker, Gly-Ser-Gly-Ser, prior to the Val residue of rat RGS4. The
35
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practice of this invention to achieve the results of this invention. All such
art-known functionally equivalent reagents, methods, procedures and

25 techniques are intended to be encompassed by this invention. All references
cited herein are incorporated by reference herein in their entirety to the
extent that they are not inconsistent with the disclosure herein.
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1.00 1.85 ATOM 419 HE2 LYS 31 6.339 -2.748 -6.687 1.00 1.74 ATOM 420 NZ
LYS 31 4.337 -3.174 -6.180 1.00 1.97 ATOM 421 HzZ1 LYS 31 4.363 -3.788
-5.342 1.00 2.46 ATOM 422 HzZ2 LYSbRi140867usd. 759 -7.041 1.00 2.37 ATOM
423 HZ3 LYS 31 3.467 2 607 -6.165 1.00 2.48 ATOM 424 C LYS 31 4.535 3.905

;\|6AE§\93%F% dl‘} é §) = ﬁ@f 223 Cglﬁiﬁz(ﬁl Q9 163. %@‘131956 436
7.425 1780 0.4 %3( 38? g\% 751%;@%3 0 0@{% 22 O RFom 429
TOM 430 o3 2 3.324 6.024

-8. 860 1S
432 HB2 XL O odsi.
7.083 8Q§§7 111 51 ;
ATOM 43558 7ALAl2 454 271 48 :
6.676 -51847 116818 %307(
ATOM 438KZA pHE3- §S7 %) 4547374 675034
8.648 -5.253 1.00 0.60 ATOM 440 CB P
ATOM 441ERB1 FIHE8373161 2086-%. 3% G3Ng7
7.331 -4V8ns 11183 (&2%e6 1AKromv B4
ATOM 444N8b1 FRES $309) . 37‘135 600 U4
9.841 -4L8%2 11283 (B¥3y7 IA 1S
ATOM 450 Gg- 2

.093 8. 735 o.

.52 ATé‘?)P45612r{r -

.740 3“ g

HA ALA 32 5. 2]1 5’(7 ZM 48668 ]770(.95%%1 & 48372@‘3?1%)% ot 11 AT

%y%% 2 3.126

554 1.00 0. 48
qggN PHE 33 2. 784

et O A
5@%‘7?3% 1pﬂ‘é g368. 335

é 00076
%34 Tt R 0
2 ATOM 448 CE1 PHE 33 0.143

-0.236 11.530 -2.653 1.00 1.27
1. 0% ,{79\ @M.451 HE2 PHE 33

4 3. 1. 00

8 B e Lo,
3 %v%( 9?70 -3.297 1.00

00 QA2 43~TOM 457 HN LEU 34
48716

ATOM 447 DB Fiﬂ%3§?%)
16 ATERP 453!

10. 554 - 28391
. ( %

124. . .
567 7. B8y - 3% § 00 lg& 7

')

?

6.574 -2.335 1.00

~OUIOWOWR K

5
AR P5E

- 34 459 % §>9 Q372 7139 865 1090 (92953 (1 ATQW,EE0 GB23)EU 34
587 5 §6 2@\@4 Lol 14EU 34 6. 480 b, 150 - 1. 434 1.00
. 57 462 L8 313.(B8R1. 1) 0@yB1.5@.204 645 UBSI3 [TISTE SHEET
RULE 26)L 01:’1’5 Pcﬁ USOEHi JeEP 41.5(1.80,1.55) Cy27.0 (1.80);C5 23.0 (0.85); 24.8 (0.95)

E97  116.6(7.20) 53.8(452) 30.1(1.92,1.85) Cy36.1(2.10)

P98 -(9) 1769 644 (434) 32.1(226,193) Cy27.9 (2.08);C549.9 (3.59)

T99  1137(843) 1791 59.6(479) 725 (4.60) Cy21.1 (L30)

1100 1232(9.19) 176.1 632(422) 39.6(1.97) Cym 19.1 (1.04);Cy28.5 (1.47,1.39);

| - C5 14.8 (0.90)
TI01 109.8(7.61) 1762 61.5(457) 693 (4.63) Cy21.7 (1.20)

C102  122.7(7.48) 1745 62.6(3.85) 28.9(3.152.31)

F103 112.8(3.73) 1752 57.8(4.95) 40.7(3.71,2.57) Cd-(6.76)

D104 122.0(7.72) 179.1 58.9(4.28) 39.8(2.82,2.59)

E105 119.9(8.75) 1750 59.4 (4.16) 28.6(2.442.12) Cy35.9(Z42)

AlO6  122.9 (8.66) 178.8 55.4(4.03) 18.6(1.65) o

107 118.7(9.58 1783 603 (3.90) 279() Cy35.2

13108 120.1 E&l I; 1793  59.6(4.21) 32.4(2.182.02) Cy25.2(1.46);C529.8 (1.69);Ce 42.2 (3.00)

K109 118.8(8.08) 1804 59.0(427) 31.8(2.222.04) Cy24.9(1.44); C529.1 (1.71, 1.81);
Ce42.0 (3.00)

1110 121.3 (8.30) 1779 = 61.5(422) 36.0(2.44) Cy29.0 (2.06,1.43);Cym 19.6 (1.38);
C&10.0 (0.76)

F1l11 124.5(9.22) 176.8 632(3.80) 39.2(3.51,3.21) C8131.9(6.87);Ce- (7.04)
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ATOM 463 LEU 34 4.483 4.395 -1.257 1.00 0.62 ATOM 464 ., G LEU 34 3. 562
4.456 :1.822 1.00 0.53 ATOM 465 CD1 LEU 34 4.900 2.919 -1.119 1.00 0. 82
ATOM 466 wibel/si769) 34 5.962 2.832 -1.296 1.00 1.31 ATOM 4BCT/HBL215LU 34
.369 2.329 -1.851 1.00 1.24 ATOM 468 HD13 LEU 34 4.672 2.548 -0.134 1.00
.37 ATOM 469 CD2 LEU 34 4.280 5.051 0.129 1.00 0.81 ATOM 470 HD21 LEU 34
. 215 5.455 0.477 1.00 1.25 ATOM 471 HD22 LEU 34 3.916 4.330 0.840 1.00

PORPORPNOOOORUIR A

&5

.37 ATOM 472 HD23 LEU 34 3.5574bi84&cntiAddd1. 00 1.35 ATOM 473 C LEU 34
1352 7.356 -2.877 1.00 0.38 ATOM 474 0 LEU 34 7.016 8.074 -2.156 1.00
081 6 %473”” @g SR (s O S 3@35%?;379%%276 HZ;? 50
47 % 7@% 2 72997, 1,000k 2V kR 1 VS 35
708 7.Mb% - % 200 ast Fet ot VR : I'T o0
08 ATENP48 7-%3( Zé @3% 7033-‘ 29)@5%?18%)%47188%5
211 71§§§ 61 o 23 48% 2 i
84 A 48 ) 4 s ¥4 : 85 ATOM 485 CD LYS 35
o e i Sl
59 . AT :

10. 091 6R381 1&“6(27“& % g 4?9 1675 gg (3§%fé§ 1.00

2.75 ATRIAL- Abb® (798D Ll( 435 5369291 62 2. 70 ATOM 491 NZ LYS

b3 SEutl S e el

1.00 3. 4A23AT 2 76 3

TN o ek PRI ”*?3‘5%9 R

1.00 0. 59125 ATOM-2 LYB-65 10%% 0991 SER

36 6. 399RBE952LUOMB 1186 0584 C-FroiAba Sk 650 g%ggﬁ @6”% 9[8%%1%’)1 00

0.52 ATEIRI4991TATEER 36760 1487142392390 o SER 36

6.722 12YU82 1H-BELEY. 08776 7373 K5t 50918 3 % 7'2@ 8%

0.75 ATOMO50216B(338ER 3%)44 4579(&23)737 1 41\%;1 bz‘%f‘ %%' ER

3

36 4.081D1P, 088086202 17760 Fo341* SE
1.00 0. BRI3IATOM-S05t6HG &R 36531(%)2‘5? 3>80§ g gﬁ 2 ?”‘A%%g(g 3@5 SER
U85 12-.774 -2. 467

36 6. 570511133% 7028%%?586%7 % 56 54T 6

1.00 0. 7H133ATAM 7 10 >t HN GLU
-g SEPOCL R0 Gna8 4T 599, T

3t§ 51 1.00 0.77 ATOM 512 CB

37 5.953PF492g O 116 o;

1.00 0.6 135AT ti % 150
GLU 37 5 ,93T i 3513 HB1 GLU 37 6.004 10. 451
1.504 1. 8o

143 d—IBZ;5G|é,Jg 7 5¢p 8 9.413 0.187 1.00 0.65 ATOM 515
CG GLU 3%%. 3354@ 1059 @78356 52.60030). 869.4 (1.43)

@
Ofd‘o»

El140 120.0(8.48) 176.8 57.0(422) 30.0(2.01 Cvy36.2(2.28)
K141 122.1 (8.23) 176.7 565427y 32.9(1.830) Cy?24.9 (1.44);C529.0 (1.71);Ce 42.2 (3.00)
Ql42 121.1(8.27) 173.1  55.0(4.16) 33.1 (22D Cy30.9 (2.64)

K143 1207(827) 1763 567(442) 30.8(1.92,1.86) Cy247 (-;C827.1 (1.71);Ce43.5(325)
Gl44 111.1(8.57) 1761 454(3.97) -(9) . :
Al45  124.0(8.15) 177.9- 527(4.30) 19.5(1.43) ,
K146 1209 (835) 179.9 563(435) 33.1(1.81,1.45) Cy24.8(1.46);C829.1(1.71,1.84);
) Ce 422 (3.01)
S147. 117.3(8.39) 1748 582(3.94) 64.1(4.50,3.90)
S148 1183 (8.39) 1745 585(447) 63.9(3.90)
Al49  125.7(830) 1775 528(429) 193(1.3%)
DISO 1193 (8.18) 1765 54.4(4.61) 41.2(270)
C151 119.8(828) 1751 58.8(4.58)  27.9(2.98)

Ti52 1164 (8.28) 1747 62.5(4.33) 69.7(4.27) Cy21.7 (1.24)
S153  118.0(8.20) 1742 58.4(447) 63.8(3.93,3.87) .
Li154 124.3 (8.18) 1770 552(4.37) 424(1.61) Cy27.0 (1.61);C5 23.5 (0.86);24.9 (0.90)
V155 122.4(8.01) 1744  59.9(4.39) 32.6(2.06) Cv21.0(0.94);20.4 (0.54)
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ATOM 516 HGL GLU 37 4.043 11.267 -0.661 1.00 0.89 ATOM 517 H&Z G.U 37
.568. 12.271 0.691 1.00 1.11 ATOM 518 CD GLU 37 3.288 10.638 1.245 1.00
.09 ATOMSBIS76EI GLU 37 3.179 9.423 1.249 1.00 1.61 ATBM/SRQ/GED GLU 37
.582 11.388 1.899 1.00 1.69 ATOM 521 C GLU 37 8.076 10.349 -0.132 1.00
.58 ATOM 522 O GLU 37 8.509 10.281 1.001 1.00 0.65 ATOM 523 N TYR 38

OQO0ONEF D

737 9.860 -1.145 1.00 0.49 ATOM 524 HN TYR 38 8.369 9.936 -2.049 1.00
.47 ATOM 525 CA TYR 38 10.057 9728@ 1QoR87udd 00 0.48 ATOM 526 HA TYR 38
10.389 8.762 -1.866 1.00 0.47 ATOM 527 CB TYR 38 11.075 10.242 -0.473 1.00
0.62 ATOM 528 HB1 TYR 38 12,041 9.77 354 1.0 TYR
38 10. 7885610. 661 0. 469 11760 @%@38) é S%)Tﬁé%g ;Of fqgggw‘%)sm
1.00 0 257 ATIRRA §3%) cDITFYR %681 (f 9)4 i - ) 1 582 0.83 ATOM 532 HDL
TYR 38 g%%?é%g;%% 0%2% 13 %89 28 A5 533 CD2 TYR 38 11.988 11.173
-2.631 oM . 0. 1.00 0.78 ATOM
535 CE1Hi§R 3d736-%0 13 53593- 5454k ‘39 i } E%%Péizj:&n TYR-328 9. 954
14.446 -2 170 1.0 07 ATOM 537 cE2 TYR 38 12.071 12.191 -3.590 1.00 0. 89
ATOM 53%@%@“&5 12.702 12.065 -4.457 1.00 0.98 ATOM 539 CZ TYR 38
11. 338 13 3l cotinft AN nd BO16s ard Gis@BS] ladd Tt c‘BhEEHﬁd(nBUHEshH’ﬁ)aré/\Qvﬁﬂ.{n85769
PCT/ USOL/ 15100 ATOM 540 'NH TYR 38 11.420 14.374 -4.368 1.00 1 10 ATOM 541
'H TYRaB8hes8, B and13C zR@nien] siGEY arg reported relggive Mmaﬁéﬂséﬂ?wm%de agbandg 105
0122 1. ATOM 5 38 10.871 7.770 0.804 1.00 0.53 ATOM 544 N
SER 39 ég)ﬁ‘i%ﬁﬁgﬁﬂ&‘%x‘f‘é‘%ﬁ%"‘ﬁg‘@: 41 ATOM 545 HN SER 39 8.009 7.832 -0.316
1.00 0.41 ATOM 546 CA SER 39 8.539 6.463 1.257 1.00 0.44 ATOM 547 HA SER
39 9.338 6.481 1.984 1.00 0.51 ATOM 548 CB SER 39 7.201 6.687 1.965 1.00
-0.52 ATOM 549 HB1 SER 39 7.369 7.244 2.877 1.00 1.14 ATOM 550 HB2 SER 39
6.750 5.741 2.208 1.00 1.14 ATOM 551 OG SER 39 6.333 7.417 1.106 1.00 1.45
ATOM 552 HG SER 39 5.440 7.094 1.244 1.00 1.88 ATOM 553 C SER 39 8. 544
5.114 0.532 1.00 0.37 ATOM 554 0 SER 39 7.896 4.168 0.936 1.00 0.37 ATOM
555 N GLU 40 9.276 5.026 -0.546 1.00 0.36 ATOM 556 HN GLU 40 9. 787 5. 803
-0.853 1.00 0.40 ATOM 557 CA GLU 40 9.331 3.751 -1.314 1.00 0.35 ATOM 558
HA GLU 40 8.330 3.447 -1.581 1.00 0.35 ATOM 559 CB GLU 40 10. 156 3. 962
-2.584 1.00 0.41 ATOM 560 HB1 GLU 40 9.749 4.789 -3.146 1.00 0.45 ATOM
561 HB2 GLU 40 10.122 3.065 -3.185 1.00 0.42 ATOM 562 CG GLtT 40 11.606
4.270 -2.204 1.00 0.46 ATOM 563 HGL GLU 40 12.083 3.370 -1.847 1.00 0.91

ATOM 564 H&Z G.U 40 11.622 5.020 -1.426 1.00 0.86 ATOM 565 CD G.U 40
12.356 4.789 -3.431 1.00 1.09
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ATOM 566 OE1 GLU 40 11.780 4.769 -4.506 1.00 1.76 ATOM 567 OE2 GLU 40
13.496 5.196 -3.276 1.00 1.77 ATOM 568 C GLU 40 9.982 2.668 -0.455 1.00
0.37 ATONO 86876 %GLU 40 9. 820 1.494 -0.694 1.00 0.37 ATEM/EIQ/MNI@GLU 41
10.709 3.045 0.551 1.00 0.43 ATOM 571 HN GLU 41 10.830 3.999 0.745 1.00
0.47 ATOM 572 CA GLU 41 11.341 2.018- 1.420 1.00 0.50 ATOM 573 HA GLU 41
11.954 1.361 0.822 1..00 0.54 ATOM 574 CB GLU 41 12.203 2.712 2.476 1.00
0.63 ATOM 575 HBL GLU 41 12.956 3.314 1.989 1.00 0.75 ATOM 576 HB2 GLU 41
12.682 1.968 3.096 1.00 0.65 ATOM 577 CG GLU 41 11.320 3.611 3.346 1.00
0.65 ATOM 578 HGL GLU 41 10.948 3.045 4.186 1.00 0.98 ATOM 579 H® GLU 41
10. 489 3.975 2.760 1.00 0.79 ATOM 580 CD GLU 41 12.143 4.794 3.857 1.00
1.10 ATOM 581 OEl GLU 41 11.545 5.789 Tab281 1.00 1.72 ATOM 582 OE2 GLU 41
13.358 4.687 3.862 1.00 1.73 ATOM 583 C GLU 41 10.232 1.212 2.104 1.00
0.45 ATOM 584 0 GLU 41Rdha$é MinRdife NS Cdolfhalts 4t Fr€J§§§§85 N ASN 42
9.124 1.849 2.378 1.00 0.42 ATOV 586 HN ASN 42°9.040 2.797 2.143 1.00 0. 44
ATOM 587 CA ASN 42 7.990 1.153 3.053 39%4;._@)1 ATOM 588 HA ASN 42 8.316
0.797 4.018 1.00 0.45 ATOM 589 CB ASN'Z2 6.842 2.144 3.250 1.00 0.44 ATOM
590 HB1 ASN 42 5.959 1.613 3.574 1.00 0.46 ATOM 591 HB2 ASN 42 6.638 2. 646
2.316 1.00 o.4§ ATOM 592 CG ASN 42 7.231 3.176 4,308 1.00 0.51 ATOM 593
ODL ASN 42 8. 038¢ strepterabeopginafesisrain ars depaseisl soth Hyppkhessn Brotesn Betpbape3s?
4.291 1.00 1.28 ATOM 595 HD21(BxgpkheyergNgigpmablameataryb04 1. 00 2. 00 ATOM 596
HD22 ASN 42 6.907 5.020 4.965 1.00 1.32 ATOM 597 C ASN 42 7.485 -0.035
2.223 1.00 0.36 ATOM 598 0 ASN 4Repos?2?®.-1.113 2,744 1.00 0.36 ATOM 599 N
|LE 43 7.260 0.145 0.946 1.00 0.36 ATOM 600 HN ILE 43 7.413 1.021 0.534
1.00 0.38 ATOM 601 CA ILE 43 6.741 -0.993 0.129 1.00 0.35 ATOM 602 HA | LE
43 5.915 -1.439 0.665 1.00 0.36 ATOM 603 CB | LE 43 6.224 -0.485 -1.234
1.00 0.36 ATOM 604 HB ILE 43 5.556 0.347 -1.071 1.00 0.40 ATOM 605 CGL
|LE 43 5.472 -1.611 -1.958 1.00 0.46 ATOM 606 HGL1 |LE 43 6.092 -2.494
-1.985 1.00 0.55 ATOM 607 HGL2 ILE 43 5.255 -1.297 -2.969 1.00 0.49 ATOM
608 C& |LE 43 7.383 -0.019 -2.115 1.00 0.45 ATOM 609 H&®1 |LE 43 7.549
-0.739 -2.902 1.00 1.14 ATOM.610 H&2 |ILE 43 8.269 0.075 -1.524 1_00 1.12
ATOM 611 HG23 |ILE 43 7.139 0.938 -2.552 1.00 1.10' ATOM 612 CDL |LE 43
4.154 -1.937 -1_238 1.00 0.59 ATOM 613 HD11l | LE 43 4.247 -2.890 -0.737°
1.00 1.19 ATOM 614 HD12 ILE 43 3.354 -1.991 -1.962 1.00 1.22 ATOM 615
HD13 | LE 43 3.928 -1.171 -0.513 1.00 1.18 ATOM 616 C ILE 43 7.829 -2.063
-0.035 1.00 0.36 49 SUBSTI TUTE SHEET (RULE 26)
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WD 01/ 85769 PCT/US01/ 15100 ATOM 617 | LE 43 7.550 -3.244 0.022 1.00 0. 36
ATOM 618 d ASP 44 9.067 -1.678- -0.210 1.00 0.38 ATOM 619 HN ASP 44 9.291
-0.724 - WQ8HssE6D0 0.39 ATOM 620 CA ASP 44 10. 137 -2. 707P€DUSGR510000 0. 42
ATOM 621 HA ASP 44 9.903 -3.382 -1.149 1.00 0.44 ATOM 622 CB ASP 44 11.481
-2_023 -0.6015%400 G-48+ ALOM 623 HB1lo ASP 4A4632.-27%s- 3.dA%.s0. 521 1. 00 0. 52
ATOM 624 HL32MAEP 44.113638: - 11939 01%%86 1.9 0. 48359ATOM 6250 CG ASP 44

11. 483 -1.42327% 00891 Fp VB 53 1 ATOW, ot s 85 aks1d. 884021 862 - 2. 819
1.00 0.98 ATEM627 soDE1ASK, 44 182 2825509 538130, 250141.106 0185 ATOM 628 C
ASP 44 10. 20521 48@3 GE%% 0GJ0. 3823 A3V P2Y O ASR 4409101286 - 4. 692 1.005
1.00 0.40 ATkI4:630 il 0144 195371 40572710130 1000363 sATOM 631 HN PHE
45 10.059 - 1. FSR 2. G221 QL 0.37 ATOM % ¥H§ P3 100017123, 426 3. 408
1.00 0.34 ATENM'633 AP A5 1] 069:243D19 én %20d 86 3522 ATOM 634 CB
PHE 45 10. 154a%a8. 33394.c48%ad. oaoo 3511 ATOM $36: HBIs®HE. A5 €4259 - 1. 739
4.371 1.00 0. 3 Ang/l %6"%5 E 45%?;33)193 2% 6997 32%110-82 0.40 ATOM
637 CG PHE 45adh. 18 04 1.-00607 342 4sTOM. PRE 45 8.979
-3.176. 6. 5452400 (3352 Amvl g _gp 4%8% 23728525%?4 %5977 1.00 0. 38
ATOM 640 CD2 B 45 241 20%S j AXHD2 PHE 45

12. 328 -3. 0802BKI44 95 (8L mms 1ATO\/I-631—275CEI2 PHE 4568, 99® -85727 7.832 1.00

0.39 ATOM 643HEL BLEEAS 1E 0743 - 3. 90% .8 358548 0 Ha44 SATHR, 644 CE2 PHE 45
11. 422 -3.814xun756 sd. G6r @yt IATOM-6sK52HED - 59PHE 3945 11«21 3643 - 4. 060 8.223

1.00 0.47 ATER646L%€7 HSPIES 45 130, 22 %o&ﬂ% Pﬁé 3@ 2 ATOM 647 HZ
PHE 45 10. 236 47’12?0%5@3(%% %0 45?2 44 5 ‘b3b -4 325 3.546
1.00 0. 32 AT&}V;;64913 EPE LIS 91810 -Ei%% gﬁ Rﬂé Gg % L-ATOM 650 N TRP
46 7.816 -3.8ben3. 084 SE & 0. 32 AT 1 FRETRE 28 7501255 977 2. 656
1.00 0.33 ATENME52I0CARTRPYG 61569 -1211673 807564-512200 100832 OATOM 653 HA TRP

46 6.353 -4. 8fBna. 28] 203D, 341 ATOM 652 BiiRF k55148 237882 2.553 1.00

.36 ATOM 655raB1 i0RP 15 Lbs 6251- 3. 672512 5162105 08.1236. ocATm 656 HB2 TRP 46
5.287 -2.953 %80 HO0FDIEB ATOM 65780 TREIA63430042-2%4.579 2.647 1.00

0.38 ATOM 658roiD1 iERPo46 13s 3811- 4. 78H 4 7530315 0G.dho4 7 00ATER6 659 HD1 TRP 46
3.586 -4.316 09 ]% % jovl egg %2 gg gm 792 5° 1 1.618 1.00

0.42 ATOM 664 295 AZa] 662 HEL TRP 46
1.587 -5.830 Hmm 1]!50(1}301'558
0.
4.
0.
4

o

47 ATOM 662@2;553 MRP 6 1k 78'% gg gggﬁ ﬁg %jgé (Af?i?f géSZHéngéPog6

674 -5.331 21713, BE2 @YH2 1ATO\/I 6662 CZ2L-TRP 46390, 4790 -©5856 1.417 1.00

M 1 3 0
54 ATOM - 686y HAZITRR, 4E 0. 382 - 1278 12863 Lsoﬁmls% ATV 668 CZ3 TRP

6 2.939 -6. Smpn 0. 14290ng 0% 0. 61 -13.807 -2.679 .321 1.00 1.06
LYS -12.669 -3.5%0 -3.902 1.00 0.82

ATOM 124 HDl LYS 12 -12.111 -4.228% -3.234 1.00 1.47
ATOM 125 HD2 LYS 12 -12.029 -3.270 -4.711 1.00 1.51
ATOM 126 CE LYS 12 -13.858 -4.367 -4.469 1.00 1.39
ATOM 127 HEl LYS 12 -13.611 -4.733 ~5.455 1.00 1.89
ATOM 128 HE2 LYS 12 -14.718 ~3.717 -4.531 1.00 1.86
ATOM 129 NZ LYS 12 -14.168 =~5.517 -3.574 1.00 2.37
ATOM 130 HZ1l LYS 12 -14.867 -5.226 -2.863 1.00 2.74
ATOM 131 HzZ2 LYS 12 -13.287 -5.829 -3.097 1.00 2.90
ATOM 132 HzZ3 LYS 12 -14.555 -6.301 -4.137 1.00 2.83
ATOM 133 C LYS 12 -11.244 0.252 -1.076 1.00 0.43
ATOM 134 0 LYS 12 -~11.026 0.019 0.097 1.00 0.45
ATOM 135 N TRP 13 -10.476 1.049 -1.766 1.00 0.39
ATOM 136 HN TRP 13 -10.677 1.228 -2.708 1.00 0.41
ATOM 137 CA TRP 13 -9.305 1.696 -~-1.119.° 1.00 0.37
ATOM 138 HA TRP 13 -8.624 0.943 -0.750 1.00 0.37
ATOM 139 CB TRP 13 -8.587 2.598 -2.125 1.00 0.38
ATOM 140 HBl TRP 13 -7.711 3.023 -1.656 1.00 0.41
ATOM 141 HB2Z TRP 13 -9.248 3.395 -2.426 1.00 0.39
ATOM 142 CG TRP 13 ~-8.172 1.813 -3.333 1.00 0.41
ATOM 143 CD1 TRP 13 -8.276 0.468 -3.480 1.00 0.44
ATOM 144 HD1 TRP 13 -8.672 -0.220 -2.749 1.00 0.44
ATOM 145 CD2 TRP 13 -7.587 2.312 -4.571 1.00 0.47
ATOM 146 NE1 TRP 13 -7.788 0.117 -4.726 1.00 0.50
ATOM 147 HE1 TRP 13 -7.748 -0.7%6 -5.080 1.00 (.54
ATOM 148 CE2 TRP 13 ~7.353 1.217 -5.435 1.00 0.52
ATOM 149 C=3 TRP i3 -7.240 3.5989 -5.022 1.00 0.51
ATOM 150 HE3 TRP 13 -7.408 4.454 -4.384 1.00 0.50
ATOM 151 €22 TRP 13 -6.793 1.392 -6.702 1.00 0.61
ATOM 152 HZ2 TRP 13 -6.623 0.540 -7.343 1.00 0.67
ATOM 153 CzZ3 TRP 13 -6.677 3.77%8 -6.296 1.00 0.60
ATOM 154 HZ3 TRP 13 -6.414 4.771 -6.632 1.00 0.65
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ATOM 669 HZ3 TRP 46 3.179 -6.779 -1.522 1.00 0.73 ATOM 670 CHZ2 TRP 46
. 784 -7.123 0.082 1.00 0.61 ATOM 671 HH2 TRP 46 1.136 -7.753 -0.509 1.00
.70 ATONO 67857® TRP 46 6. 758 -5.991 2.403 1.00 0.34 ATOMHTS01ISTHRP 46
316 -7.037 2.836 1.00 0 36 ATOM 674 N ILE 47 7.406 -5.948 1.266 1.00

.35  ATOM 675, | LE 477,750 094 gggﬁg 1.00 0. 35 A;I'OOVIO 676 CA | LE 47
J[%M "6 7 g

.613 -7.199 Oxdd6 1lsgo£§§ 3:6E 47-82659%9 79670 0.292 1.00
41 ATOM 678MTB | I574F 81280 1B, 857 26085G: 34200 o0oed4 1 ATCHI3679 HB | LE 47

.177 -6. 286 -fich69 £,0q 04 AFom eghEhl 3 g 43-92130892 69033 - 1. 715 1.00
.46 ATOM 681atdisl1 dsh Erd7afn 9231 -5 214ao 1.7 S08170.14% oM 682 HGL12
ILE 47 6.488 %gas 1@3 gg 0019 gxg M 6882CG2-q62E 147 80843 - 8. 149

1595 1,00 0. 580 ATGH BbatPor L 4F s#97% 795 64736 1.11dD 3:990 1:26  ATOM
685 HG22 | LE 47198 884~ 024 - 21623 110053, 0077ATQMi68G #G2B1LLE * 47 7.805

-8.830 -1.561 0 LeP6;mAYCM 687 CDITIEE 47830238 ngNﬁas% 54 1.00 0.53

cCoo~NOoOOOR

ATOM 688 HDL1 Atk 47s7. 886amb. 152 - 3-7H873l. G0stb. 1 D12 | LE 47
9.077 -5.362 -3%52 lgoo&il%zt égom 6??) 13’» 12E 4}7227 8OR -%5513 - 3. 206
1.00 1.18 AT(GMo®91 1 8.542 - 8115 @013 ANfbv 692 O ILE

47 8.271 -9. 34701 3091 1CHOGW, 3915 ATOMESB NOSER 48 09453800 70.649 1.884 1.00
0.38 50 SUBS'Iﬁﬁ:JTEO%f—(EE‘Q' ERULE;26) W03 8578 Pgliﬁgs?iggl%@ ATOM 694 1
SER 48 9.713 -Bob86 174 1r@AGLul. 005 0. 381ATGM A9RSER 648 1063k e: 8. 537 2. 672
1.00 0.41 ATGEH96 10 FERAs 18 745-12? 7'é g306$ é& Q-8 48355 ATOM 697 CB
SER 48 11.666 »éx 75378, dAlorh. 0019. 43 1/A16M GOBHB 128 197973 -7. 343

2.267 1.00 0. MAT gg sg g 737 0-©1408.484 639001, 1002 0. 46 ATOM
83 6om0ctu3. 9 “Boe

700 OG SER 48 ATy Bt 23] MGISERIZS 11. 122
-7.077 4.872 1M@9 0198 oFTEN| 7025 C SER-48 91686 - 9.76511 2088611, 00 0. 41

ATOM.703 0 SERd8 9.14786- 1@01981554 272113380 §: %3 Ag@gnsz% N-€s 49 8.879

-8.204 4.493 121706 0.144 NATEM 70% HN €XS3749 -8.803 1.00 0-.41

ATOM 706 CA CY3o#9 8:psf - Er62815. 6811012§0 %?ﬁ % 3 %CYS 49 8.752
-9.033 6.431 1100 0145 mAT<H 7086 CB C¥S 7 8542 % 1.00 0.49
ATOM 709 HBl 49 3(93% §| 9(§ 47900242 JOML 200 OHB2 CYS 49 7. 241
-6.666 5.487 Hhtd 11 7% 579595%75464373308 Gdeh 1. 00 1.57
ATOM 712 HG C mg 9170Qg %R155168 13610118@0— EM 718 C-§YS 49 7.073
-9.695 5. 262 SAIR 715 0 oS48 610@2 §L@9$358§ 987 1.00 0.45

ATOM 715 N GL 6191‘970 56 ¥. 097 Z-90 Go480 ATGM 71@o¢HN.GLU 50 6. 722

8. 791 3. 520 28D 0145 mATEM 715 CA Getb0 §:24%8 3-2¢0 5p33 o83 1.00 0.49

ATOM 718 HA GE@MBO 496W3-I£© 598’4 332 48000422 3.327 1.00 0.37
.470  0.385 2.639 1.00 0.36

Azou 199 CB LEU. 17 -4 507 -0.218 4.456 1.00 0.40
ATOM 200 HB1 LEU 17 -4.570 -~1.038 5.156 1.00 O0.44
ATOM 201 HB2 LEU 17 -4.743 0.704 4.967 1.00 O0.43
ATOM 202 CG LEU 17 ~-3.082 -0.138 3.902 1.00 0.45
ATOM 203 HG LEU 17 ~2.848 -1.047 3.375 -1.00 0.54
ATOM 204 CDL LEU 17 ~2.945 1.053 2.952 1.00 0.57
ATOM 205 HD11 LEU 17 ~3.281  0.771 1.966 1.00 1.30
ATOM 206 HD12 LEU 17 ~1.909 1.356 2.905 1.00 1.08
ATOM 207 HD13 LEU 17 -3.542 1.874 3.318 1.00 1.17
ATOM 208 CD2 LEU 17 -2.109 0.039 5.066 1.00 0.49
ATOM 209 HD21 LEU 17 -2.302 -0.716 5.809 1.00 1.13
ATOM 210 HD22 LEU 17 -2.248 1.014 5.503 1.00 1.06
ATOM 211 HD23 LEU 17 -1.095 -0.057 4.708 1.00 1.17
ATOM 212 C LEU 17 -5.184 ~1.744 2.587 1.00 0.38
ATOM 213 © LEU 17 -4.592 -~1.725 1.526. 1.00 0.39
ATOM 214 N GLU 18 -5.533 -2.872 3.141° 1.00 0.40
ATOM 215 EN GLU 18 -5.986 -2.874 4.007 1.00 0.41
ATOM 216 CA GLU 18 -5.205 -4.162 2.470 1.00 0.43
ATOM 217 HA GLU 18 -4.136 -4.299 2.461 1.00 0.45
ATOM 218 CB GLU 18 -5.860 -5.314 3.239 1.00 0.49
ATOM 219 HB1 GLU 18 -5.772 -6.225 2.665 1.00 0.53
ATOM 220 HB2 GLU 18 -6.904 -5.091 3.402 1.00 0.48
ATOM 221 CG GLU 18 ~5.159 -5.495 4.587 1.00 0.53
ATOM 222 HG1l GLU 18 -5.243 -4.586 5.163 1.00 0.76
ATOM 223 HG2 GLU 18 -4.116 -5.721 4.419 1.00 0.70
ATOM 224 CD GLU 18 ~5.812 -6.646 5.355 1.00 0.92
ATOM 225 OE1 GLU 18 -6.853 -7.108 4.920 1.00 1.64
ATOM 226 OE2 GLU 18 ~5.260 -7.044 6.368 1.00 1.49
ATOM 227 C GLU 18 ~-5.730 -4.151 1.034 1.00 0.42
ATOM 228 0 GLU 18 -5.077 -4.625 0.126 1.00 0.44
ATOM 229 N  ASN 19 -6.896 -3.618 0.813 1.00 0.41
ATOM 230 HN ASN 19 ~7.412 -3.238 1.554 1.00 0.41
ATOM 231 CA ASN 19 ~7.439 -3.588 -0.575 1.00 0.41
Lk )
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ATOM 719 CB GLU 50 4.980 -10.171 2.250 1.00 0.52 ATOM 720 HB1 GLU 50 4. 419
-10.991 1.829 1.00 0.93 ATOM 721 fB2 GLU 50 5.817 -9.938 1.607 1.00 0. 86
ATOM 722 Wis01A33650 4. 074 -8.945 2.371 1.00 0.83 ATOM 723r¢iBUS@UF1®0 4. 303
-8.247 1.580 1. 00 1. 28 ATOM 724. H&RZ2 GLU 50 4.236 -8:471 3.329 1.00 1.55

ATOM 725 CD G2 612* @NSYQ?? 257‘7ZI:5 0 -3: 5¢4 -AFEM Y28 @Eds GLU 50 1. 829
8. 989 3. 108 £2h 22948 &ATAM 7275 OE2 diismz 753982 =10, D% a9 1,00 213
ATOM 728 C GLBt®0 621$2HB212§§N9371‘8 561-818Q0 Q.26 -A 004:GLU 50 5. 635

-12.918 4.047 31500 37855 AM 78D N Q@fH1 7:33%5 ¢ 2%@\/; 02 %9%%6 1.00 0.43

ATOM 731 HN Gabb1 zasmaaz A<k 208 2. Gsz 45200.4(5243 -0 GLU 51 8.025
-13. 325 2. 89921900 8394 21A@|S@|v| 7 ¥351‘47°14081—41€1 035 2.867 1.00 0. 47

ATOM 734 CB Gh k8. 1575 2_ 1 0030244 0 ATV 235 11 GLU 51 9.941
-14.064 2. 274A1o»00 912160 AFEM 785 FB2-4340 51. 197997 sed 21383 0220612 1. .00 0. 42

ATOM 737 CG GBS %ﬁ% . 87% 0. 692" 35100% é;éA 7131_7§§8 M QLU 51 8. 465

-12.018 0. 592 230400 4573CAA1@|\/| 780 HG2-sE3 5 6 0032235 1.00 0. 69
ATOM 740 CD G%}I%’%l %g gz 585 - 0. -Go%sl —96;@ 63 72ATOR 741370E1 GLU 51

10. 431 - 12. 35%roml. 260 100 4120 ATO\A47 0FA35 TF 8% 11:9964 342, 595 0. 678
1.00 1.24 ATEMM74326 13.822 4.0391-0760 0.040 0. ATOM 744 0 GLU

GER 139
51 . 8.141' - 14802 3%1% 1L§§o 0§841 A:ﬁcﬁﬁ74§ BETYREE? B, §3§ 312.928 5.197
1.00 0.37 AT@MI74628N PYREB2 820731 -51639921 480245 33001 @034 39ATOM 747 CA

TYR 52 8.899 {15 31§536ﬁg7‘u . 00200. 35 ‘4A§E§\/I ﬁg H§ ?gz 3%0916@6 -14. 043
6.639 1.00 0. 2dm AT YR 52 953 D67 o0 33. 0ie0. 36 ATOM 750
HB1 TYR 52 8. g% 1 564 27 37% 00 03%3 ATGRE 750 9HB2L . PYRO52 10. 032

100 2

-11. 505 6.814x 152597929 432 168 §:3208 1.00 0.31
ATOM 753 CD1 F¥R 5225@1}@22m12 B52 8.82801. 5010, 30702ATON 7545HDL TYR 52

11. 951 - 12. 3300k, 978601.90 1333 2IATOM 54 Cop Sﬁ/w%gﬂge%gg 943755 9. 807

1.00 0.30 ATEM+7562¢4DN THRES2 B. 039 ~31123690.284 7155135 33s ATOM 757 CE1

TYR 52 11. 899;:k2. 9%¢h 18 G}B 1.3j0 0. 28-BATAMITE8 H Wg%% 2.973 -12.986

10.139 1.00 ' BraB9 AEOWA7538= CEZ1TYR 5285698 45431125 11LoD2¢ 45. 00 0.29 ATOM

760 HE2 TYR 527%. 06385- % 3_:%% 1131875 rl% g 30 ATOM3765:9€Z0BYR 52 11. 083

-13.209 11. 148rok. 002 oM3162 OH: 3. 6b7zs 13987522, 351 1. 00

0.29 ATOM 76%H f% é%ssgszl 12. 7'é41°12 -850 1.190770.:880 APOM 764 C TYR 52
22057

7.627 -13. 919;,%1 38 ATOM 76540 TyRib2 71%78-09418d6 7. 941 1.00
038 ATOM 76894 LYH25526.1485 -213. 3430699464 1500-103083 1.4 Chie967 HN LYS 53

6.464 - 12. 555xi6x35837%. 100; Q14 ATOM 7B8PATS ¥ 5381011900 13.5884 7. 508 1.00

0.48 ATOM 768roMA L27S 581 31831 2114, 019 480578517 0. 049 od\TﬂVh??O CB LYS 53

H

M 7 0.759 -1.812 2.837 1.00 1.

4.060 -12. 90902565 5. ol g8 81 0,581 -2.455 1.936 1.09 1 93
ATOM 278 HD13 ILE 21 ~0.796 -3.505 2.372 1.00 1.71
ATOM 279 € ILE 21 -2.480 -4.358 -2.148 1.00 0.44
ATOM 280 o ILE 21 -1.670 -4.901 --2.874 1.00 0.47
ATOM 281 N ASN 22 -3.671 -4.861 -1.981 '1.00 0.44
ATOM 282 HN ASN 22 -4.310 -4.423 -1.382 1.00 0.43
ATOM 283 CA ASN 22 ~4.044 -6.125 -2.681 1.00 0.48
ATOM 284 HA ASN 22 -3.166 -6.745 -2.779 1.00 0.52
ATOM 285 CB ASN 22 ~5.089 -6.872 -1.850 1.00 0.53
ATOM 286 HB1 ASN 22 ~5.476 -7.703 -2.420 1.00 0.58
ATOM 287 HB2 ASN 22 -5.897 -6.199 -1.599 1.00 0.51
ATOM 288 CG ASN 22 -4.440 -7.394 -0.567 1.00 0.59
ATOM 289 OD1 ASN 22 ~3.376 -7.980 -0.605 1.00 1.15
ATOM 290 ND2 ASN 22 -5.040 -7.206 0.576 1.00 1.33
ATOM 291 HD21 ASN 22 -5.898 -6.732 0.607- 1.00 2.10
ATOM 292 HD22 ASN 22 -2.634 -7.538 1.403 1.00 1.37
ATOM 293 C ASN 22 -4.612 -5.840 -4.075 1.00 0.46
ATOM 294 © ASN 22 -4.958 -6.752 -4.800 1.00 0.50
ATOM 295 N HIS 23 -4.701 -4.598 -4.470 1.00 0.42
ATOM 296 HN HIS 23 -4.410 -3.871 -3.880 1.00 O0.41
ATOM 297 CA HIS 23 -5.236 -4.292 -5.831 1.00 0.44
ATOM 298 HA HIS 23 -5.874 -5.101 -6.157 1.00 0.48
ATOM 299 CB HIS 23 ~6.043. -2.995 -5.795 1.00 0.44
ATOM 300 HBL HIS 23 -5.376 -2.159 -5.684 1.00 0.42
ATOM 301 HB2 HIS 23 -6.730 -3.021 -4.962 " 1.00 0.46
ATOM 302 CG HIS 23 -6.814 -2.856 -7.078 1.00 0.54
ATOM 303 NDI HIS 23 -6.275 -2.251 -8.203 1.00 0.89
ATOM 304 mHD1 HIS 23 -5.378 -1.863 -8.278 1.00 1.50
-ATOM 305 Cpz HIS 23 -8.081 -3.246 -7.433 1.00 1.13
ATOM 306 HD2 HIS 23 -8.781 -3.751 -6.784 1.00 1.83
ATOM 307 CELl HIS 23 -7.207 -2.294 -9.172 1.00 0.77
ATOM 308 HEL HIS 23 ~7.066 ~-1.897 -10.166 1.00 1.14

45

SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) WD 01/85769 PCT/US01/15100 ATOM 771 ''Bl LYS 53
3.121 -13.421 -7.407 1.00 0.64 ATOM 772 32 LYS 53 4.112 -12.549 6.239 1.00
0.58 ATQWo/h&s%G LYS 53 4.152 -11.724 8.219 1.00 0. 66 Aw,gsm,ﬁ@g LYS 53
5.045 -11 156 8.008 1.00 0.79 ATOM 775 H® LYS 53 4.187 -12.088 9.236 1.00
0.94 ATOM 776 CD LYS 53 2.923 -10.826 8.033. 1.00 0.81 ATOM 777 HDL LYS
53 2.035 - 11488 730968edrfl0 1225 A—'ECMB??—S $4P2 -L.YSs 5808. 032 - 10. 255 7. 122
1.00 1.23 AFTH 77% c%OL 532; 79174 {%\4 1226538 0b 03 §2° ATOM 780 HEL
LYS 53 2. 836a70k0. 450 1200 1. gn4171A 8171462 1V b3al. 844 - 9. 356
9.164 1.00 1»88 ATOVEF8ILNZ E¥S 53437 025%9878 190 g°1°c§ 2.03 ATOM 783
Hz1 LYS 53 425%0 -82668 &Y082Y. 00 2 Borzy S YS B3 4. 733 -9. 271
9.675 1.00 2atok AJIGMcF8ELHZ324 YS 53 .847603-48.00319. 589 0.700 2.52 ATOM 786
CLYS 53 4. 8§§§- 15931255872 1200 74! ARS7RY o) LY$S 5374, 084 -15. 991
7.417 1.00 Oxbck ANGMcé8ELN LYS 54 5394 —-51%4537.280 7220 1000 0.46 ATOM 789
HN LYS 54 6. g% A%g }}ﬁ %%AS % 00 @28 ATOM 290 LA LyS; 4 5. 041 - 16. 836
5.083 1.00 Oa (¢ S 54-2451320-6-1@ 4%89:15 88d 11300 0.53 ATOM 792
CB LYS 54 5. 3T® - 153728 356224, 00 €8 B}-0p Y&-934 5.090 -17.700
3.117 1.00 OXEN ATOMSALEB24 vs 54 2641 21 62 ?3% &8?1200 0.54 ATOM
795 CG LYS S4uk 06826- X5. 816 32021 1:106200. §2822ATONEY 9B OHGE:- %YS— 54 4.154

-14. 836 3. 4687 0833, ) SKTOVEY97 H2 . BvS 2540537108, - 16 28353, 269 1. 00 0. 66

ATOM 798 CD k¥ 54321? l@? c¥gl5. 695 1.502:21. 9099Q. 72-88ATOW 79B8HDL LYS 54 4. 109

-16.674 1. 053% 0031). 82 SETOMEBOO HIRSIoYS o5%0,5.1060¢ - 189 28%21. 254 1. 00 0. 88

ATOM 801 CE 54331 086 c¥dl4. 790 0. 965691. 0010, 89.88ATOYP 8OS9HEL LYS 54 2. 472

-14. 449 1. 783% ggi;{g %3%{%503 HE2213vS 1) 207 478 - 190 34940. 265 1. 00 1.45

ATOM 804 NZ 7 0. 27716l G0sib. AQ.0sATOVR 805sHZ1 LYS 54 4. 116
-13.922 -0. 6%%% 02372 gzo 0@5806 nggsz g 45429 1£3. $C 0.885 1.00 2.24
ATOM 807 HZ3 230581y 125906 0.9188 1.d0fks 2718s ADOVoB8 ' C LYS 54

. 970 -17.929T®t 60B391.HY0 SBY 4725ATC]VHBQ§ crlw]‘% 0%2 g@ % 5077 5.721 1.00
52 ATOM 8EON 138 5B. £4782817. 585 811 HN I LE 55

. 468 - 16. 654T® 87742] BB Q¥ 4322ATOVF’8§ ogéo oog %gg %.616 6.501 1.00
44 ATOM 8EHA i1iE 5558 0635 - 19. 504::5. 48 9o ATEM 814 CB I LE 55
. 531 -18. 06AT®: 523451 800 L& 42 27 ATOWB1H HB- HZEE g 2%3 932,129 7.057 1.00
.40  ATOM 81BMcG1318 555 0. g1 2 -172'3%3 5057 35 8TOM 817 HGlL1 | LE
55 9.228 - 17A386 438051180 0244 TOMB18 - 1}1(3125“13é i 301Q:344 -18. 818 4. 637

0

1.00 0.47 AREW 81950062, FEE 53] 10. 44%3474 9072 0050544 ATOM 820
HG21 | LE 55 3om7235118577877. 096 1. 600 12-0ATOVIBR1144E23-9ILE 55 10. 297

cowo~Nou

3 LEU .

-20. 055 6. 803& 00 i 13@ LEU 27 —1.060 —3..332 -4.839 1.00 o 42
ATOM 354 CD1 LEU 27 ~-0.158 -5.096 -5.665 1.00 0.52
ATOM 355 HD11l LEU 27 0.780 -5.368 =-6.127 1.00 1.23
ATOM 356 HD12 LEU 27 -0.955 -5.185 -6.389 1.00 1.16
ATOM 357 HD13 LEU 27 ~0.353 -5.756 -4.832 1.00 1.05
ATOM 358 CD2 LEU 27 0.902 -3.589 -3.988 1.00 0.48
ATOM 359 HD21 LEU 27 1.549 -2.732 -4.093 1.00 1.12
ATOM 360 HD22 LEU 27 1.500 -4.488 -3.973 1.00 1.17
ATOM 361 HD23 LEU 27 0.350 -3.512 ~3.064 1.00 1.06
ATOM 362 C LEU 27 0.720 -0.364 ~7.000 1.00 0.43
ATOM 363 0 LEU 27 1.618 0.371 -6.641 1.00 0.43
ATOM 364 N ALA 28 0.310 -0.384 =-8.242 1.00 0.48
ATOM 365 HN ALA 28 -0.424 -0.981 -8.510 1.00 0.49
ATOM 366 CA ALA 28 0.952 0.508 ~9.248 1.00 0.53
ATOM 367 HA ALA 28 2.004 0.281 ~-9.312 1.00 0.56
ATOM 368 CB ALA 28 0.298 0.297 -10.615 1.00 0.61
ATOM 369 HB1 ALA 28 -0.756 0.525 -10.549 1.00 1.18
ATOM 370 HB2 ALA 28 0.425 -0.731 -10.920 1.00 1.16
ATOM 371 HB3 ALA 28 0.762 0.948 -11.340 1.00 1.21
ATOM 372 ¢ ALA 28 0.770 1.964 -8.815 1.00 0.50
ATOM 373 0 ALA 28 1.709 2.736 -8.784 1.00 0.50
ATOM 374 N AlA 29 -0.433 2.344 -8.491 1.00 0.49
ATOM 375 HN ALA 29 -1.173 1.703 -8.526 1.00 0.50
ATOM 376 CA ALA 29 -0.684 3.748 -8.063 1.00 0.49
ATOM 377 BA ALA 29 ~0.283 4.429 -8.799 1.00 0.53
ATOM 378 CB ALA 29 -2.132 3.974 -7.924 1.00 0.52
ATOM 379 HB1 ALA 29 ~2.496 3.756 -6.910 1.00 1.18
ATOM 380 HB2 ALA 29 -2.719 3.322 -8.605 1.00 1.21
ATOM 381 HB3 ALA 29 -2.426 5.002 -8.156 1.00 1.00
ATOM 382 C ALA 29 -0.015 3.897 -6.712 1.00 0.43
ATOM 383 0 ALA 29 0.552 5.044 ~6.471 1.00 0.45
ATOM 384 N PHE 30 -0.089 3.045 -5.824 1.00 0.39
ATOM 385 HN PHE 30 -0.558 2.212 -6.038 1.00 0.40

46

SUBSTITUTE SHEET (RULE 26)



ATOM 822 HG&23 | LE 55 10.214 -19.096 8.283 1.00 1.11 ATOM 823 CD1 ILE 55
11.267 -16.9.72 5.041 1.00 0.43 ATOM 824 HD11 |LE 55 11.181 -16.182 5.772
1. 00 1.04v0AT@Y8B25 HD12 | LE 55 11.368 -16.536 4. 058 1. 00PAT/U$01/IATOM 826
HD13 | LE 55 12,141 -17.568 5.256 1.00 1.07 ATOM 827 C | LE 55 7.654 -18. 956
7.925 1.00 0. 46 ATOM 828 0 | LE 55 7.679 -18.117 8.803 1.00 0.45 ATOM 829
N LYS 56 7, % 1738 159 1.00 0,53 ATOM 830 HN LYS 56 7.228 -20. 831
Y 4% 1 00Mes BATOM PusB313CA LYS B 65796 - ROe5610D. 528 1.00 0.60 ATOM
832 HA LYSA% 6.%80C8 16H867639.0. 084- :1470020)550 3.A7OM 8830 GB LYS 56 5. 549
-21. 450 9. 2 %8 i ATOM 834 JHBE LYS256-52%20:-9210683 10.372 . 1. 00

.76 ATOWBB5 HER LYSrbH 530739 - 22113352 88593150080 7815 ATOM 836 CG LYS 56
1372 -20. 88% 8. 32153 BF o. AT@\;}ESF@% Nfﬁ%‘t 80 6084 20. 155 7. 982 1.00
.92 ATOMMBBS HGR EMSridsb 430196 10658041 Ctk’ 0012 08 1L ATOM 839 CD LYS 56
00451 tXF556..00 8064- 21. 918 9. 763 1. 00

. 113 -21. 8%%5 %%61 g
|45 ATOVA#AL E%sg 33&69 - 4212210, 8,962 130G 30 3% 2 ATOM 842 CE LYS 56
8

938 -20. @\418431}6!5 LoY®e5aG.20 2086-19. 819 7.696 1. 00

51 AT 75%36 39 5462 3:220. 0BGSH. 2382291 lopp %_§§49ATO\/I 845 NZ LYS

56 0.867 2@1«388:07 FBOE. 0030l 88 2ATOM B4b7 HAL> 4 YS -21.115 6. 793
1.00 2.37 XRfOMEA7SHBELYS 56 - 020%2 E%:ﬁoi}zwoq ©s2. 42 52

SUBST! TUTEMSHEE'IZog RULE¥26) wo 01/ a5 21518 o ATOM 848 73 LYS 56
1131 -22. %83 . 4958 &S00 1%2843208 L¥6586 17089640 21. 308 0. 259 1. 00
0.59 ATOMS0 Got Y& 5re7. 7 3 214 359312:80 100562 4ATOM 851 N SER 57

9.044 -21.%8%4 9@%% @gg AT%B§521HN SER@7 199015847 21. 038 8. 757 1. 00
0.52 ATOMBb3 103:182 201 185 34328 400%. 562 ATOM 854 HA SER
57 9.802 - 839%% % B51. 09 0. 624-ATOM-856 GB6SER &7 dl11 010 -22. 840 9. 251

1.00 0. 60 = Blys SER 57 113@@21 ?z$5324§ %37G7001. P03 0. 61 ATOM 857 HB2

SER 57 11(%%% %Isrsmgm 00 6.15 858:06.BER.2v¥ 10. 235 - 23. 883
8.677 1.0 69 11 #59 H3 SER 5733 2377 3452118001%5 9.00 1.15 ATOM 860
C SER 57 PFop7841R1cH)7@s11.006 1. §620. 5:027 61 B 57 11.730 -20. 304

10. 328 1. . 4975 ATNE62 [ PRO B4 17457 2114 00-902.23%8 1.00 0.51 ATOM

863 CA PROTS8 11208uz -rk§. O7BE 12. 99231, G011k 48.18AT 8&49 PRO 58 11.693

-18. 986" Ldow85 41 OFf;0i84 ATOM 8§§53.‘,B‘§PE§ 53% ﬁ 2g 165 14.475 1.00
0.55 ATOM™@66 MBIl PROYSS B1. 180 .38 2776k 85ds 13 "L/ ATOM 867 HB2 PRO

58 12. 572 map. 34¢ 15. 425 1.50 0. 58 AT O A 048t 495 1000, 64 ATOM

14. 630 1. G@O0. 6826 ATOML869 BGL PROsHS G
870 HG2 PReb58 13 188 122, 532 15 £ L 29450 @%iiﬁ%&" §73 CD PRO S8 10. 366

FRRPWOMNO

-21.902 133'1‘@41 12500(»:1202%? 3 5.213 .777 -7.868 1.00 0.53
2 3.324 6.024 —a.aso 1.00 0.62

ATOM 431 HB1 Ala 32 2.389 5.487 -8.790 1.00- 1.11
ATOM 432 HB2 ALA 32 3.863 5.694 -9.736 1.00 1.10
ATOM 433 HB3 ALA 32 3.126 7.083 ~8.937 1.00 1.24
ATOM 434 C AnRA 32 3.872 6.814 -6.554 1.00 0.48
ATOM 435 O ALA 32 4.627 7.748 -6.372 1.00 0.49
ATOM 436 N  PHE 33 2.784 6.676 -5.847 1.00 0.48
ATOM 437 HN PHE 33 2.189 5.912 -6.003 1.00 0.49
ATOM 438 CA PHE 33 2.454 7.675 -4.796 1.00 0.53
ATOM 439 HA PHE 33 2.365 8.648 -5.253 1.00 0.60
ATOM 440 CB PHE 33 1.133 7.316 -4.120 1.00 0.60
ATOM 441 HB1l PHE 33 1.205 6.334 -3.677 1.00 O0.56
ATOM 442 HB2 PHE 33 0.335 7.331 -4.848 1.00 0.66
ATOM 443 CG PHE 33 0.863 8.336 -3.046 1.00 0.76
ATOM 444 CD1 PHE 33 0.371 9.600 -3.389 1.00 0.93
ATOM 445 HD1 PHE 33 0.170 9.841 -4.422 1.00 0.97
ATOM 446 CD2 PHE 33 1.125 8.023 -1.708 1.00 0.84
ATOM 447 HD2 PHE 33 1.502 7.046 -1.446 1.00 0.82
ATOM 448 CE1 PHE 33 0.143 10.554 -2.391 1.00 1.11
ATOM 449 HE1l PHE 33 -0.236 11.530 -2.653 1.00 1.27
ATOM 450 CE2 PHE 33 0.893 8.974 -0.711 1.00 1.05
ATOM 451 HE2 PHE 33 1.093 8.733 0.323 1.00 1.16
ATOM 452 CzZ PHE 33 0.404 10.239 -1.052 1.00 1.16
ATOM 453 HZ PHE 33 0.233 10.974 -0.283 1.00 1.33
ATOM 454 C PHE 33 3.567 7.717 -3.748 1.00 0.47
ATOM 455 0 PHE 33 3.965 8.770 -3.297 1.00 0.52
ATOM 456 N LEU 34 4.073 6.583 -3.355 1.00 0.42
ATOM 457 HN LED 34 3.740 5.741 -3.729 1.00 0.43
ATOM 458 CA LEU 34 5.160 6.574 -2.335 1.00 0.44
ATOM 4539 HA LEU 34 4.810 7.052 -1.436 1.00 0.53
ATOM 460 CB LEU 34 5.587 5.135 -2.027 1.00 0.51
ATOM 461 HB1 LEU 34 6.490 5.150 -1.434 1.00 .57
ATOM 462 HB2 LEU 34 5.781 4.618 -2.955 1.00 0.50
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ATOM 872 HD2 PRO 58 10.699 -22.928 13.144 1.00 0.63 ATOM 873 HDi PRO 58
9.309 -21.820 13.057 1.00 0.61 ATOM 874 C PRO 58 13.479 -20.198 12.738
1.00 0. 4WOAT@875 0 PRO 58 14.312 -19.439 13.194 1.00 OPEBUSATGME76 N
SER 59 13.829 -21.230 12.020 1.00 0.49 ATOM 877 HN SER 59 13.146 -21.836
11.663 1.00 0.51 ATOM 878 CA SER 59 15. 273 21 490 11.752 1.00 0.52 ATOM
879 HA SER 59 15 856 - 21 166, 12. 60 0Q Q. TOM, 88 SER 59 15. 491
-22.987" 1135 #3005 0rE0 g;‘ro\/l 883‘%23551%81 5b a?ﬁqi\)/%g 22%8539 12.341 1.00
0.97 ATOVRES2 HB2 SERLBO 164 547 423002%%'% 5%5% E}Rgélo ATOM 883 OG SER
4 9;

59 14.920 2%% 36&7@1?@ 1.0 1.3G 34T . 343 -22.658 9.999

1.00 1.81 aAkOM B8500 SER 584 15. 72667202798 10.15061-20 00-1. 48 ATOM 886 0
SER 59 16. & -%gggfﬁgﬁl- 00 D31 CANOM 883 N'B¥S;63 14. 844 - 20. 487
9.571 1. 0046046 128 LYS 61533, 426bo- 20.57971.90 674871. 00 0. 46  ATOM
880 CA LYSABW 15(729P73 15 7481 5. 344-3500 5084 5 8901HE LYS 60 16.288
-19.968 8. 1I¥ 1-3740S0. X8 ATDVI 891568 L¥SHR0 345872 06 20,4154 7.165 1.00 0. 49
ATOM 892 HBIoW YSBONLALES2 319. 4876-629335 - %00?341511 °§T§}\ﬂ9893 HB2 LYS 60
13.338 - 202885 7' %6ed 1D 0326 ATRRBI4: bor:f 21.589 6.731
1,00 0.57 AééFOVIB)QS RGLYd YS360 14.84® - 2262754 29495.00. 00:80. 82 ATOM 896 HG2
LYS 60 15. %ﬁﬁ 97&% , 6757033, 00 17 ATEY 897 P0 5ystel 13. 917 - 21.874
5.428 1.00 2320 46AT 89:8 HBi LYS 681314.6502 -8150522.04. 592 1.00 1.80 ATOM
899 HD2 LY;T% 1 29%§ 5. 442231 00-32378 5 ATOM90Q 1:E LYS 60 13.675
-23.376 5. g% 1. bivs AT 901 3—]&65 L3180 £35404.0023.860 4. 381 1.00 2. 00
ATOM 902 HEZOMYSiH0 c;ziv_{ 4 333 7392 %3% %éoas%gw OATEN%903 NZ LYS 60
14. 981 - 242096 5:iah9%m 1 k61 60.0041985 - 24.804 4.441
1. 00 2.80 WO\A%S CBZ2Y1 YS380 151& 7 - ’Mﬁﬁeﬁéo% % 20333 08 ATOM 906 HZ3
LYS 60 15. 280405 1r96831. 00 281 AT & 607015. 086 - 18. 242
8.570 1.00 A@oreg SATAN| 908 038YS 609152 654683917-84?%% Zﬂﬂ ééfg 00 0.40 ATOM 909
3

N LEU 61 147395 1327 HE3TYH 535 1. 00082584 4 BFOVL G 61 13.833 -18.532

10. 085 1. 00wt 35494AHIML9sl1 GA LEU 65105]_4 088G -264406- °§ ? 1.00 0.30 ATOM
30

012 HA LEUA 133%0% - £55 93728. 895. €290, H %0 ZAIDOM $ LEU 61 13.082

-16. 224 10.2936 14500»0 "s28 AFOM 914.3pB1 4.F43 612 91%2 8-9% 01%. 171 11.086 1.00
0.26 ATOM2A35 HEES IBUSEY 135496 -34:548 1% ai6sl. 00,0018 ATOM 916 OG LEU
61 11.760 -ab61 9260010:26G¥r 1. 0O 0. 296.72T0M.9d27 HG7LEU061 0178, 939 -17. 985

10,500 1-. 4A%D: 3% APONED186D1 LEUSEL 0574365, 098 £10747 1.00 0.31

ATOM 919 Hiakds LEkb36 181 5ER98 3616. 6786 082. 5:88661. Q0r21. -0 ATAGM 920 HD12 LEU 61

10. 041 - 17.2445 1@&;%?@0 2507  ATCRS oPiiIpI3 fiEuiRl 405262 -15. 753 11,599

1.00 1.02 »dOM et EU361 11. 4.3%0 - ﬂ367®74r2975805 0%. 0080. 29 ATOM 923

HD21 LEU 6%%?16% &85@4 85466 1746 13 335 Kﬁ(j\?ggzzg"lv@zz LEU 61 11.395

.62
.65
.69

72

.473
.354
.468
.507

i
(=]

.075 10.242
.041 9.775
.758 10.661
171 11.338

ATOM 527 CB
ATOM 528 HB1
ATOM 529 HB2
ATOM 530 cG

1
o QO

-15.322 9 37 5.953 .929 -2.115 1.00

: ATOM 510 CA GLU 37 6.736 11.025 -0.431 .oo .66
ATOM 511 HA GLU 37 6.817 12.086 -0.251 1.00 .77
ATOM 512 CB GLU 37 5.658 " 10.433 0.482 1.00 .72
ATOM  .513 HB1 37 6.004 10.451 1.504 1.00 .80
ATOM 514 HB2 37 5.458 9.413 0.187 1.00 .65
ATOM 515 CG 37 4.375 11.259 0.366 1.00 .86
ATOM 516 HG1 37 4.043 11.267 -0.661 1.00 .89
ATOM 517 HG2 37 "4.568 - 12.271 0.691 .00 .11
ATOM 518 CD 37 3.288 10.638 1.245 1.00 .09
ATOM 519 OEl 37 3.179 5.423 1.24% 1.00 .61
ATOM . 520 OE2 37 2.582 11.388 1.899 1.00 .69
ATOM 521 C 37 8.076 10.349 -0.132 1.00 .58
ATOM 522 © 37 8.509 10.281 1.001 1.00 .65
ATOM 523 N 38 8.737 9.860 -1.145 1.00 .49
ATOM 524 HN 38 8.369 9.936 -2.049 1. .47
ATOM 525 CA 38 10.057 9.200 -0.937 1.00 .48
ATOM 526 HA 10.389 8.762 -1.866 1.00 0.47

11

12

10

11

]
[
R e e R R B e e
o
o
CO0OHOOG00000U00CORERORPHHO00000 00

ATOM 531 cp1 38 10.437 12.519 -1.340 .00 .83
ATOM 532 m 38 9.807 12.645 -0.472 1.00 .89
-ATOM 533 cp2 38 11.988 11.173 -2.631 .00 .77
ATOM 534 ED2 38 12.553 10.262 -2.760 .00 .78
ATOM 535 CE1 38 10.520 13.535 -2.298 00 .85
ATOM 536 HE1 38 9.954 14.446 -2.170 00 .07
ATOM 537 cCE2 38 12.071 12.191 -3.590 00 .83
ATOM 538 HE2 38 12.702 12.065 -4.457 .00 .98
ATOM 539 cz 38 11.338 13.372 -3.423 .00 .96
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53 SUBSTI TUTE SHEET (RULE 26) WD 01/85769 PCT/ US01/ 15100 ATOM 925 -'23 LEU
61 10.105 -16.519.: 9.302 1.00 1.00 ATOM 926 LEU 61 15.406 -15.745 :0.173
1.00 0. 3avoATgvw®27 0 LEU 61 15.699 -14.637 9.772 1.00 O.Ber/vsmasm®28 N SER
62 16.202 -16.411 10.963 1.00 0.35 ATOM 929 HN SER 62 15.939 -17.299
11.284 1.00 0.37 ATOM 930 CA SER 62 17.501 -15.819 11.396 1.00 0.40 ATOM
931 HA SER 62 17. 295 14 972 12.033 1.00 0.39 ATOM 932 CB SER 62 18. 288

-16" 854 12204 1500 9331 rgg %?3762 41%8331900 151 gse 11. 954 1.00
'0.81 ATONNEB4 gEREE‘,éz 1% 925 43153842333 &7%531.1080 0046 ATOM 935 OG SER
62 18. 101 -At6s 60343130 5BRL. O 0. OCLO.&YF HEBER- 62 .83 764 - 15. 966

13.869 1. 0GTF 2924ATEM $B7 CBER 63 48. 33; 1£ 233 1180 184:1. 00 0.43 ATOM

938 0 SER G0 8. 585 ealdsek53 1D. 065 815360 6. 4433 JATﬂ\AlQ@Q N4PRO 63 18. 749

- 16. 208 9% ggg 0 g%m% 940 %?PROG 119} EH3 1-95. 725 8.121 1.00 0.51

ATOM 941 618 8 1. &.56 JAH'CO\A 942 CB PRO 63

19. 467 - 16.990 75%37@@ g8 0. g 3\%5343 I-]% F‘R% %} g -17.291 6.900
1.00 0. 66 EB2SBRO 53 18. 48ho- 16,0688 H2425 do 0D gh. 58 . ATOM 945 CG
PRO 63 18. 780 - 185137 7855 19 00 0.85P4 ATQW 9465HGL-FRCO @3 19. 453 - 18. 988

7.993 1.00 Y367 AT 9FT HGE PRO 633.£7. 876: - 18241% ¢ 45d¢1. 00 0.50 ATOM

948 CD PRO}G‘BM 18551676HN 16Lu6694@. 379 917400 6.848 -NICM1940 ¢B32 PRO 63 17. 445

-17.871 9. CH3SLIATOR 950 HDL ;PR B3 192745 5085538 10.080 1. 00
0.52 ATOM 163(;1118 988 - 14105% 73425 12.60 0.4y 0ATOM . 952. 0 PRO

63 19.684 - ¥53§ 7. %0 S 004D. 48 %ﬁéwﬂg GA0L707%73 - 14.567 6.977

1.00 0. 44 GLULYS4(64 17112 772.700089%0d.. 0Q60. 45 ATOM 955 CA
LYS 64 17. 2994- 13 ?8@916@ oo 0124§¢g Ag ng 3‘5 gzgln 910 -13. 040
5.532 1.00 HoA8 24 YS 6% :1389133% Bob8d o3 00 0.48 ATOM
958 HBL LYST64 16SO2%L 94 68705 051 132004@6?7-4%0@ %g g 2 LYS 64 15.617
-12.982 4. 85 1. GB; 0SB0 ATOR 960 YS364s 1%:7 6.639 1.00 0. 47
ATOM 961 HGIoL YSS6% 94.: @@1 - 19 969 9787919 1 4900 ”Gﬁi chzﬁgez H& LYS 64

15. 153 - 14. 588 720887 B 0 65 ATIR63 3% LYS] 14. 620 6.017

1.00 0.65 #POM 962 EDIGIYS 64 12. GAZi- 18.086 H4BOA- ao 00-59. 34 ATOM 965 HD2
LYS 64 13. &R - 15218 58466 {00 113! AtdyggahiéE LYS b4312. 726 -13.599
5.228 1.00 #od0 SATOWOEW HEAL LYS 5495 - 199950.-42 97751. 00 1. 80  ATOM

968 HE2 LYSEA 1£789%2 34 2741 5. 83%: iagoo§:1§§66 3 AEOM: O%9: N2 LYS 64 12.214

-14-.237 3.882 1509 fs1/8&u ATOM 97010-B LYS464 ‘£I.-l§517190° 1%.9312 4.032 1.00

2.21 ATOMM® HZZ L% g& 123527 - 1515687 33,8855 32700185 30 10ATOM 972 HZ3 LYS

64 12.478 -ABu655883. &6l 00232 22 1AFGM 9773_91C 4.¥8 61140Ql.61-9_)58 -12.252 7.282

1.00 0.37 ZFOM 434 @E“’LSS 64317. 025351 084;6. 4l 46D a7,
ATOM 584 © 41 0.379  0.040 2.387 1.
ATOM 585 N asw 4z 9.124 1.849 2.378 1.90 0 42
ATOM 586 HN ASN 42 9.040 2.797 2.143 1.00 0.44
ATOM 587 CA ASN 42 - 7.990 1.153 3.053 1.00 0.41
ATOM 588 HA ASN 42 8.316 0.797 4.018 1.00 0.45
ATOM 589 CB ASN 42 6.842 2.144 3.250 1.00 0.44
ATOM 550 HB1 ASN 42 5.959 1.613 3.574 1.00 0.46
ATOM 591 HB2 ASN 42 6.638 2.646 2.316 1.00 0.41
ATOM 592 CG ASN 42 7.231  3.176 4.308 1.00 0.51
ATOM 593 OD1l ASN ~ 42 8.056 2.910 5.159 1.00 1.00
ATOM 594 ND2 ASN 42 6.667 4.352 4.291 1.00 1.28
ATOM 595 HD21 ASN 42 6.002 4.566 3.604 1.00 2.00
ATOM 596 HD22 ASN 42 6.907 5.020 4.965 1.00 1.32
ATOM 597 C ASN 42 7.485 -0.035 2.223 1.00 0.36
ATOM 598 O ASN 42 7.276 -1.113 2.744 1.00 0.36
ATOM 599 N ILE 43 7.260 0.145 0.946 1.00 0.36
ATOM 600 HN ILE 43 7.413  1.021 0.534 1.00 0.38
ATOM 601 CA ILE 43 6.741 -0.993 0.129 1.00 0.35
ATOM 602 HA ILE 43 5.915 -1.439 0.665 1.00 0.36
ATOM 603 CB ILE 43 6.224 -0.485 -1.234 1.00 0.36
ATOM 604 HB ILE 43 5.556 0.347 -1.071 1.00 0.40
ATOM 605 CG1 ILE 43 5.472 -1.611 -1.958 1.00 0.46
ATOM 606 HG1l ILE 43 6.092 -2.494 -1.985 1.00 0.55
ATOM 607 HG12 ILE 43 5.255 -1.297 -2.969 1.00 0.49
ATOM 608 CG2 ILE 43 7.383 -0.019 -2.115 1.00 0.45
ATOM 609 HG21 ILE 43 7.549 -0.739 -2.902 1.00 1.14
ATOM 610 HG22 ILE 43 8.269 0.075 -1.524 1.00 1.12
ATOM 611 HG23 ILE 43 7.139  0.938 -2.552 1.00 1.10
ATOM 612 CD1 ILE 43 4.154 -1.937 -1.238 1.00 0.59
ATOM 613 HD11 ILE 43 4.247 -2.890 -0.737 1.00 1.19
ATOM 614 HD12 ILE 43 3.354 ~1.991 -1.962 1.00 1.22
ATOM 615 HD13 ILE 43 3.928 -1.171 -0.513 1.00 1.18
ATOM 616 C ILE 43 7.829 -2.063 -0.035 1.00 0.36
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ATOM . 975 N ALA 65 16.675 -12.578 8.515 1.00 0.35 ATOM 976 HN ALA 65
16. 623 -13.522 8.781 1.00 0.37 ATOM 977 CA ALA 65 16.426 -11.505 9.517

1. 00 0. 3WOAT@978 HA ALA 65 15.572 -10.919 9.210 1.00 OPGLUSATBMI79 CB
ALA 65 16.150 -12.132 10.884 1.00 0.33 ATOM 980 HB1 ALA 65 16.918 -12. 856
11.109 1.00 1.02 ATOM 981 HB2 ALA 65 15.187 -12.621 10.868 1.00 1.03 ATOM
982 HB3 ALA 65 16.150 -11.362 11.640 1.00 1. 02 ATOM 983 C ALA 65 17.658
-10. 602 9. 615%%1 07 0. 32ILEATCM 984 G- SA §8 %g} 190039239, 575 1.00 0. 31
ATOM 985 N X5 66118583%ke- 1135172 957 0.36:2 ATRM P86 HN LYS 66 18.903
-12. 149 9. 728 1. G0 0U88ASPATOM 987 mszvszeev 20884 1.00. 825 9.790 1.00 0.39
ATOM 988 HALYS 66, 18 9% - 9ibes 14:136 1:36D 0539 1AROM 989 CB LYS 66

21. 302 -11.%& 95351%&@ 0. 47 ATOM7H9902H84 LVS166.&2.d8D - 10. 612 9. 704

1. 00 0.50 22EYS 6 21.24f13- 12:29D6 D127 49 ATOM 992 CG
LYS 66 21. 4%k - 1]52808911%305?2 00 % g& %‘éggl %1‘2;@ ?icgg O%é?% 20.530 -12. 412
11.506 1. 002%447 szg gmwy H% Lvsz%%zz:rwg -21 50011100120 @33 1.00 0.50 ATOM
995 CD LYS biw22.66 56843411 2:00; 3250 U HEovr o 81 LYS 66 23.521
Z12.100 11,798 1.600 0. 8@12 ATEM 9971on I:2(8766 2@255%00 183622 10. 711 1. 00
0.79 ATOVEGE CE3fve 6BE02 f47 - 1£8:981°173814-9204-8 P37 ATOM 999 HEL LYS
66 22.576 -H2u429313w618E1. 06 1. 531.ATOM 1E90 Hed LYS 66323, 881 - 13, 474

12.962 1. 00538, 37 S3ATEN 301 fz LYSIeRi2124 gg% -8 3 6°°1 F-831 1.00 1.77 54
SUBSTI TUTE SIdeET shRUDE 86) WO 01/ 83766 PCELUSGLISS AIOM 1002 1°LYS 66

22. 475 - 15. 5E 170 2125 A 003963 2 §0019-767 -14.852 2. 117

1.00 2. 26 gg%%w %654%28§LYS45?66 2111%3 gi OAEL %g 37&@ hég 2.32 ATOM 1005

C LYS 66 20}@3 3@% 25331 é% gg ﬁ éﬁo% 86 20.497 -8.298

8.599 1.00 o 887 Nivs 3 017003 3L 00 0.40 ATOM

1008 HN LY% 1G4B55L B8, 975 7. 348. 070063 @042 5. F¥FOM ®OOD4CA LYS 67 20.019
0

19.233 6.1 @45 Ondb2easATCH 10105HRILYS 06y 2123507008861 6.069 1.00 0. 46

ATOM 1011 GBW_YSGgZ 99, 789 -40. 150:04229314.2400 804347 1.0ATQVEA012 HBL LYS 67

19. 743 - 9. 5804 4. §28 T ofiz0. 5% ATCHI013i 8> LvSle7-%8. 86D - 10. 688 5. 059

1. 00 0.45 XAPOM ZE@SAOCG’HEYS ©7 20. 9490- 13.43%3 4406832.0b. 0030. 54 ATOM 1015

HGL LYS 67 33099627 Lik 78 5. 735 1. @cE:b. 7355ATAMZE0t60%HE31 YS 67 21.876

-10. 601. 4.408 15@0 G 8&e ATGM 1018.38D E¥E767 3206473 700- 123070 3. 634 1. 00

1.02 ATOM;5i8 KB Eysng7 2f 694 S13E34s# i 74820, A6fl1.58 ATOM 1019 HD2

LYS 67 19. 8%t - 1255128131:P58 46. 00 154645 AJGOM 102606Ck.doYS.84 21. 902 -13. 058

3.543 1.00 jei6 cATa*ifi I—ﬁl LY85 4;212 @2; 31%°672%4.2432 1.00 1.68 ATOM

1022 HE2 LYS8o67 238 8@ 2. 3. 46 s 65 7sAT@Mo1023 NZ LYS 67 21.726

-13.925 2. 341, 663 1@1}"‘};§ATq§| 10243@33 I:‘Y;?%%? 2092 8%%" 135714 1.894 1. oo

2 28 ATOM 661 2.295 5.593 3.477 1.00 0.50
ATOM 662 HEl TRP 46 1.587 —5.830 4.112 1.00 0.58
ATOM 663 CE2 TRP 46 2.315 -6.041 2.171 1.00 0.47
ATOM 664 CE3 TRP 46 3.787 -5.750 0.273 1.00 0.50
ATOM 665 HE3 TRP 46 4.674 -5.331 -0.177 1.00 0.52
ATOM 666 CZ2 TRP 46 1.471 -6.856 1.417 1.00 0.54
ATOM ‘667 . HZ2 TRP 46 0.582 -7.278 1.863 1.00 0.58
ATOM 668 (CZ3 TRP 46 2.939 -6.571 -0.490 1.00 0.61
ATOM 669 HZ3 TRP 46 3.179 -6.779 -1.522 1.00 0.73
ATOM 670 CH2 TRP 46 1.784 -7.123 0.082 1.00 0.61
ATOM 671 HH2 TRP 46 1.136 -7.753 -0.508 1.00 0.70
ATOM 672 C TRP 46 6.758 -=5.991 2.403 1.00 0.34
ATOM 673 0O TRP 46 6.316 ~7.037 2.836 1.00 0.36
ATOM 674 N ILE 47 7.406 ~5.948 1.266 1.00 0.35
ATOM 675 BN ILE 47 7.750 -5.094 0.930 1.00 0.35
ATOM 676 CA ILE 47 7.613 -7.199% 0.476 1.00 0.39
ATOM- 677 HA ILE 47 6.659 -7.670 0.292 1.00 0.41
ATOM 678 CB ILE 47 8.280 -6.857 -0.859 1.00 0.44
ATOM 679 HB ILE 47 9.177 -6.286 -0.669 1.00 0.44
- ATOM 680 CG1 ILE 47 7.308 -6.033 -1.715 1.00 Q.46
ATOM 681 HG1ll ILE 47 6.922 " -5.214 -1.127 1.00 0.43
ATOM 682 HG12 ILE 47 6.488 -6.663 -2.030 1.00 0.48
ATOM 683 CG2 ILE 47 8.643 -~-8.149 -1.595 1.00 0.50
ATOM 684 HG21 ILE 47 9.497 -8.607 -1.118 1.00 1.26
ATOM 685 HG22 ILE 47 8.882 -7.924 -2.623 1.00 1.09%9
ATOM °© 686 HG23 ILE © 47 7.805 -8.830 -1.561 1.00 1.06
ATOM 687 CD1 ILE 47 8.023 -5.475 -2.954 1.00 0.53
ATOM 688 HD11l ILE 47 7.886 -6.152 -3.783 1.00 1.12
ATOM 689 HD12 ILE 47 8.077 -5.362 -2.752 1.00 1.14
ATOM 690 HD13 ILE 47 7.602 -4.513 -3.206 1.00 1.18
ATOM 691 ¢ ILE 47 8§.512 -8.1587 1.260 1.00 0.38
ATOM 692 0O ILE 47 8.271 -9.347 1.309 1.00 0.39
ATOM 693 N SER 48 9.538 -7.649 1.884 1.00 0.38
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ATOM 1025 HZ2 LYS 67 21.749 -14.925 2.633 1.00 2.30 ATOM 1026 HZ3 LYS 67
22.494 -13.742 1.668 1.00 2.26 ATOM 1027 C LYS 67 18.977 -8.113 6.147 1.00
0.38 ATOM 208690 LYS 67 19.294 -6.962 5.928 1.00 0.40 »PIOWSOI/FO®O N | LE
68 17.740 -8.430 6.425 1.00 0.34 ATOM 1030 M ILE 68 17.500 -9.361 6.616
1.00 0.34 ATOM 1031 CA ILE 68 16.700 -7.363 6.471 1.00 0.33 ATOM 1032 HA
| LE 68 16. 701 -6.825 5. 535 00 0.36__ ATOM 1033 CB | LE 68 15. 318 -7.985

6. 700 1. ooi%;’;m SUTON £534 ﬁ% | LE, B85 278 - 8:%6001 85506:1. 00 0.34 ATOM

1035 CGL | bxb8 dsk 87 58, 706 5. 416745 0. 913382. cmmomo:ee«aHGll | LE 68 15. 722
-9.227 4.992M.0 82% SEATONE 10371;4%352 2%3683 p %&g?e 4.705 1.00 0.40
ATOM 1038 &2 | LES gé?;aﬂ 126. 879> 33055404003 séh Q&T 1039 H&®1 | LE 68
13.310 -7. 2501 6. 9204 & GBR1. K3 ATOM2IDAEE-HGR23ISE 5914462 -6. 036 6. 399
1.00 1.06 AIOM IDATCHEES | B 68 14:6472 5551569 & 0?&3010 1.06 ATOM 1042
CD1 | LE 683&&7570}& 7Eex 5. %10 1. 00,708 410 1ATONI 00 43. 0BiDY 142 LE 68 13. 980

-10. 259 6. 2%%0#%@?;0443@@2 T3-E¥ 6d-443. 69 o1t 412 4.888 1.00

1.07 ATC]\/I ﬁGS 8185088 196643 82%s1. Dbololes ATOM 1046 C | LE

68 17.025 -P60P8987°7’ 608 CISOO DAP 06} g918:4998 -5.194 7.443
1.00 0. 32 m ENTR & 17 3%%?6?391? 7%5 f o?oggo ATOM 1049 HN

TYR 69 17. - 7789038.8874 1300 0. 341 ATR461050#8CAL-PYRIE® 17. 665 -6. 032

9.908 1.00 ;q:gyo TRTAR 051 HA TYR bgiale®id - 2: 405148 128 1.00. 0.31 ATOM

1052 CB TYRT&Q 171099 -Bs88&911. 129 013 0€p.695325.287OM020%5344HB1 TYR 69 18. 840

-7.526 10. L 2:% 3475 AT 105451882 "TYR %69 ;1387 1495 3496 11.384 1.00

0.34 ATOM TéR 09 180346 5-7995 81291296 sbs 00.00. 3246 ATOM 1056 CD1 TYR

69 19. 645 2MY0TID BOELY: 000, 35 7 PERSTYR069-40. 395 - 5. 731
%&DQ Tvk%%@g ZF3§° 9%

11. 689 1. 0G0 387190\ xbs8 1—3742 013.253 1.00 0.34 ATOM
1059 HD2 T¥R269 074 13.1 -§0%L 3 °1§6§ CE1 TYR 69 19.972
-4.672 13. 315, 1. 3&) cﬁ%@fm@@n 1061%&%L J"’\{Bisa 83 13.617 1.00
0.42 ATOM2062 TR FFYRLBO 15P. 699 420B628.14. 34(}589_&@00 19% ATOM 1063 HE2

9

TYR 69 16. 48 - 47@§G1§L§78 2. 00 ogéil A&rﬁ@l 10645 CZ obYRBO 18.999 -4. 359

14. 472 1. 014 38 726ATEMELO65 SOH TYR: 30 33L0853.095 25 Qg4 1.00 0.42 ATOM

1066 HH TYRTBS 2§;265” 2%”3852815 51% 112 Obi 333033 ATomMtodric TYR 69 18.875
-5.168 9. 55850M. 00290.81 cLATOMc1068 ©-673YR26918184884' 1083, 968 9. 721 1. 00 0. 33

ATOM 1069 rm;gw ) 1B 4 §’1778" 9307 2ia5H0 6:3% 1APOUI070 HN ASN 70

19. 910 -6. 950 . GBu0. 34 ATOMO1D713.C% ASNF018. P38 -4.999 8. 710

-1.00 6. 36 A}‘ggrovgﬁ)@ AU ASNI70 217484 1424812605845 0. §03/0. 39 ATOM 1073 CB

ASN 70 22. 2824 - 579588.:3¢6 15100 0. 4041 ATQA4107427H81 0ASN-480 23. 104 -5.403

7.950 1.00 (%43 THTARR1BY5 HB2 ASNDZ0] 212-8338 2651895°00. @65 1. 00 0.39 ATOM

1076 OG ASNrd0 22347581-du65619. 653855001004 oABOMLLO72-ODL ASN 70 22. 635
- 6. 116 10. %1 Q% @%LU 5% 10.442 :12:585 -0.002 .00 :63

1 0
ATOM 741 OEl GLU 51 10.431 -12.357 -1.200 1.00 1.41
ATOM 742 O0E2 GLU 51 11.460 ~12.5595 0.878 1.00 1.24
ATOM 743 C GLU 51 8.272 -13.822 4.321 1.00 0.40
ATOM 744 O GLU 51 . - 8.141 -14.992 4.619 1.00 0.41
ATOM 745 N TYR 52 8.633 -12.928 5.197 1.00 0.37
ATOM 746 HN TYR 52 8.731 -11.992 4.924 1.00 0.37
ATOM 747 CA TYR 52 8.899 -13.316 6.607 1.00 0.35
ATOM 748 HA TYR 52 9.696 -14.043 6.639 1.00 0.34
ATOM 748 CB TYR 52 9.312 -12.067 7.3%0 1.00 0.36
ATOM 750 HB1 TYR 52 8.442 -11.454 7.573 1.00 0.40
ATOM 751 HB2 TYR 52 10.032 -11.505 6.814 1.00 0.38
ATOM 752 CG TYR 52 9.929 ~-12.468 §.708 1.00 0.31
ATOM 753 CD1 TYR 52 11.322 -12.552 §.828 1.00 0.30
ATOM 754 HD1 TYR 52 11.951 -12.330 7.979 1.00 0.33
ATOM 755 CD2 TYR 52 9.113 -12.755 9.807 1.00 0.30
ATOM 756 HD2 TYR 52 8.035 -12.650 9.715 1.00 0.33
‘ATOM 757 CE1 TYR 52 11.899 -12.921 10.048 1.00 0.28
ATOM 758 HE1l TYR 52 12.973 -12.986 10.139 1.00 '0.29
ATOM 759 CE2 TYR 52 9.650 -13.125 11.027 1.00 0.29
ATOM 760 HE2 TYR 52 9.061 -13.347 11.875 1.00 0.31
ATOM 761 Cz TYR 52 11.083 -13.209 11.148 1.00 0.28
ATOM 762 OH TYR 52 11.652 -13.575 12.351 1.00 0.28
ATOM 763 HH TYR 52 11.898 -12.774 12.819 1.00 0.88
ATOM 764 C TYR 52 7.627 -13.8919 7.220 1.00 0.38
ATOM 765 O TYR 52 7.678 -14.896 7.941 1.00 0.38
ATOM 766 N LYS S3 6.485 -13.343 6.940 1.00 0.43
ATOM 767 HN LYS 53 6.464 -12.555 6.358 1.00 0.44
ATOM 768 CA LYsS 53 5.212 -13.884 7.508 1.00 0.48
ATOM 768 HA LYS 53 5.331 -14.018 8.573 1.00 0.49
ATOM 770 C3 LYS 53 4.060 -12.909 7.256 1.00 0.58
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ATOM 1078 ND2 ASN 70 23.282 -7.847 9.573 1.00 0.99 55 SUBSTI TUTE SHEET
(RULE 26) WO 01/85769 PCT/US01/ 15100 ATOM 1079 21 ASN 70 23.376 - 8. 285.

8. 702 1. 300 dI/GHEATOM 1080 22 ASN 70 23.586 -8.303 0.386 1PODUSIIG100ATOM
1081 C ASN 70 20.846 -4.115 7.497 1.00 0.36 ATOM 1082 O ASN 70 21.461
-3.088 7.305 1.00 0.41 ATOM 1083 N GLU 71 19.934 .-4.518 6.659 1.00 0. 34
ATOM 1084 kouGL U721 ~59. :460 -55. 361 $.1816131480..0.33 1AOM 1085 CA GLU 71

19. 631 -3. 5. glé 7 ATOMIIDSE-BR GEU3T1120. B4 - 3. 239 5.103 1.00
0.41 ATOVA UL i 133089 - #7028, 415047 s12001' . £25¢ ATOM 1088 HBL GLU
71 18.117 Amﬁggo 311500 9. 89 ATOM-L0B8 HB236L W06l olfk 766 - 5. 448 4. 204
1.00 0. 65 iggcfmgc?@_u 31 18. 987 B85 3%&91 0008 %101 ATOM 1091 HGL
GLU 71 19. 9%? 3;;%1%%;7 5300 1.8832 Aigoc'mslou? G ool 18. 251 -3.033
3.165 1. 0052 74T 3 %g 5% 8 4? 68100923121, 00 1.15 ATOM
1094 CE1 Gmf?sl 18. 163 Lygt b T BT Bodsiio2 GLu 71 18. 475
-5.967 2. 1§£§1.0§ 1%%; O§E1096 1(39@_U-87i781895199 120605035, 760 1.00 0. 37
ATOM 1097 GrilU 6k 182 184 - 3461 5355 &5 0256° KEOM21tfo8 N PHE 72 17. 492
-2. 951 6. 331, 0[220.735 LYATOR 1099 HKPPHE 02 17343108, 88% 6.625 1.00 0. 50

ATOM 1100 bfmPHE 92 S16 5396 21. 926 BipanzYio 6. 3? %gogr 101 HA PHE 72
16. 558 - 1. ¥0% 5.080mM. 06s0. 42 ATCNAd4103 GB P52 -2.563 6.364 1.00
0.41 ATovﬁSﬂ,‘os 181 PHET2 14 283 & ggégogg 1%71&%8 oeog 4885 ATOM 1104 HB2 PHE
72. 14. QQBA%% 50%%6;58%51 0640. 43 a. a 01A. 904 -2.793 4.880
1.00 0.39 2&fov221£Bs" EH é)é §211. 7982 41075015600 0.45 ATOM 1107
HDL PHE 72atod. 0101- @Bgﬁﬁs 4. 844 5 5t 8TOM1A08 0808 BHE 72 15. 318 .
-4.003 4. 3141, 0450539 LYATORS 11094—% REEB1F2 1821757.00 40 %268 4. 931 1.00 0. 42
ATOM 1110 ek PHEﬂi? A4rsi852¢ 2. 014 7700 55003 G972 - OATENC1111 HEL PHE 72
13.748 -1. %58 2.1 §8§§£§ 4 ATGVII143.€952 Hek 700050166 - 4. 218 2.936
PH

1.00 0. 40 MAIFO\/I 172 15185 155,4501 8549709 pBi0. 43 ATOM 1114 CZ
PHE 72 14.%%Y - %;2 E2LY3] 34 00 0.34%s ATOW 11d563HA RHE0 €2 14. 480 - 3. 391

1.070 1. 00m@n46 80 116 & PHE 225736.74245- 11-3% B89D8B-34. 00 0.37 ATOM
1117 O PH 1%6 ONZ - g¥s265598. 308316%00-10.645 AT ﬂ\ﬂﬂ.ﬂ.ﬂl&[féﬂ LE 73 16. 844
s 0

-2.144 9.0 HA3LreATOR 1119 jHRYSI2E 273 1376§1§5§ T%%E 8.887. 1.00 0.31

ATOM 1120 %ﬁ)l Lgovsx@ewrsgo 541, 622 21438 416.58s 00b.0sa35 . 1121 HA ILE 73

16. 040 - 0. 0548 1.0 0239 A’gcgyrgquzgzsgﬁ 3 7 -2.762 11.430
0.33 ATOM 1124

1. 00 O. 34§§g0\ﬂ81%28 HBEl LES5/3 177188 28586215

CGL ILE 7 064 - & 348 112022 1701(32U;gsigsiA?gggélgzggp%;?%agsoéj 816

-4.175 11. 1200 @‘4@5 ATEM 1126.dsks1-29 Ish. 5.1l

035 ATOSS27 2] L 275 B0, 343 200 anglop 6
ATOM 816 CG1 ILE 0.012 -17.858 -077
ATOM 817 HG11 ILE 9.228 -17.386 4.505 .00 .44
ATOM 818 HG12 ILE 55 10.244 -18.818 4.637 -00 -47
ATOM 819 CG2 ILE 55 "10.446 -19.072  7.229 .00 -44
ATOM 820 HG21 ILE 55 11.472 -18.778 7.096 .00 -12
ATOM 821 HG22 ILE 55 10.287 -20.055 6.805 .00 .10
ATOM 822 HG23 ILE 55 10.214 -19.096 8.283 .00 .11
ATOM 823 CD1 ILE 55 11.267 -16.972 5.041 00 -43
ATOM 824 HD11 ILE 55 11.181 -16.182 5.772 .00 .04
ATOM 825 HD12 ILE 55 11.368 -16.536 4.058 -00 .11
ATOM 826 HD13 ILE 55 12.141 -17.568 5.256 .00 .07
ATOM 827 C ILE 55 -654 -18.956 7.925 .00 .46
ATOM 828 o ILE 55 -679 -18.117 8.803 .00 -45
ATOM 829 N LYS 56 -242 -20.173 8.159 .00 .53
ATOM B30 HN LYs 56 -228 -20.831  7.433 .00 .57
- ATOM 831 ca Lys 56 .786 ~20.564 9.526 .00 .60
ATOM 832 HA LYS 56 -530 -19.676 10.084 .00 .60
ATOM 833 CB LYS 56 -54% -21.450 9.410 .00 .71
ATOM 834 HBl LYS 56 .320 -21.883 120.372 .00 -76

ATOM 835 HB2 LYS 56 -739 -22.235 g8.693 00 72
ATOM 836 CG LYS 56 .372 -20.592 8.%41 1.00 0.76
ATOM 837 HG1l LYS 56 .605 -20.155 7.982 1.00 0.92
ATOM 838 HG2 LYS 56 .196 -19.804 9.660 00 .08
ATOM 839 €D LYS 56 .113 -21.450 8.815 00 1.01
ﬁggg g:o HD1l LYS 56 .896 -21.918 9.763 00 1.45
ATOM 841 HD2 LYS 56 .269 -22.210 B.062 00 1.34

2 CE LYS 56 .938 -20.558 8.407 00 1.20
ATOM 843 HE1l LYsS 56 .278 -19.8B19  7.696 00 1.51
ATOM 844 HEZ LYS 56 .546 -20.060 9.282 00 1.81
ATOM 845 NZ LYS 56 .867 -21.388 7.789 00 1.88

.37
.42

e -

el ?tdr‘?ﬁdr‘?)ak‘HbﬂF‘HOJF‘H}JFJHldk‘HOJF‘H'dFJHiJ

h)Nldk‘Hl*k‘HDJP‘O(DC)C(DC)O!DCDOth'HFJC)HFJFJO(DC)G
‘

-749 -21.115 6.793
-027 -21.238 8.299
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ATOM 846 HZ1 LYS 56
ATOM 847 Hz2 LYS 56
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ATOM 1128 HG21 | LE 73 .17.257 -2.477 13.389 1.00 1.05 ATOM 1129 HG22 | LE
73 15.507 -2.691 13.378 1.00 1.11 ATOM 1130 HG23 ILE 73 16.212 -1.162
12.854 1v000Lss7@ ATOM 1131 CD1 | LE 73 13.944 -2.324 11. OBST/USOGIS00040 ATOM
1132 HD11 ILE 73 14.174 -1.548 11.760.1.00 1.07 ATOM 1133 HD12 | LE 73
13.015 -2.799 11.330 1.00 1.09 ATOM 1134 HD13 |LE 73 13.838 -1.890 10. 065
1.00 1.13 ATOM 1135 C ILE 73 18.141 -1. 048 10.913 1.00 0.38 ATOM 1136 0

| LE 73 18. - 08485 22 m?zs .00 OIAE TCM 1TFR2NISER 272 19. 188 - 1. 295

10. 182 1. 0G0l 4553ATEM N SER; 743 19; 308 112:837°%. $780 1. 00 0.51 ATOM
1139 CA SERTM 285516 -BR755710. 599.084001.40, 50.65ATOMo1 D46 HA SER 74 20. 767

-1.142 11. 578 1. 8 OOBEmATAY 1141,GB2 SERY7% 2173886-291.9181 9. 600 1.00 0. 65
ATOM 1142 By SEsa474aA21m16057- 1. 205 @2 614502 00 dhs 28, 00ABR 1143 HB2 SER 74

21. 953 - 2@5@9§§7£ C%/I %4 4;?3 5241 %6 0.254 9.645 1.00
1.39 ATOMakd45 SR < 2357480 1 ;;% 223 220§:Fé7 01%8 ?ATOVI 1146 C SER 74
20. 479 0. 72110. gﬁ&g GERO' .43 ATONM] 12788 SEF§7T41@@ 95 1.428 9.725 1.00

0.43 ATOMabdé8 7@20 49 1. 153 4% £:130 ©%4i-Brom 1149 HN VAL 75
21.307 0. 79392, 460 9. GBRO. 48 ATOM720500.0% 132751 30. 976 2. 824 11,832 1.00

0.47 ATOMI51 % VAL 58 19%074 31273 1al%142 139901(304§15§AT0\/| 1152 CB VAL

75 21.543 31041 88 191 PRo00 B. 55 1ARGM-14.58 HB.c¥#\L1.6b 44665 4.314 13. 216

1700 0,55 0V I5smonovasys 20idgh e gég % ot 80, 50 ATOM 1155

HGL1 VAL 75@:@0. 4%5211};33%014 207 110071, 3505 aSHEET (RULE 26) WD
01/ 85769 PEFPUS0II® SR AT 11560‘543 gg_ % i@\g 4.122 1.00 1.13
ATOM 1157 A&&VAhvo75m2Qa§§57 149 1, Bs2 'iazo 5321 81 0ATEM11158 C& VAL 75

. 22.898 2. 8%2%%%3 Ag}\gsgtgﬂa gezll YN 178 239659 3.319 13. 546
1.00 1.17 »ARDM § v@g 75 140 64 187 50 f01300 1. 22 ATOM 1161
H&3 VAL 7§§? 8818 1C 933014 5880 110379 -1D15ATOVBA 1620 CoVAL 75 21.865 3. 363
5

10.711 1.0 1a7eAROMEa163 3§ VAL 1931211858 43525 149334181. 00 . 0.58 ATOM

1164 N GLN2AF®t 2287202 s581 159. 13511.180 -0..68 1AM 1.2650HNY GLN 76 22. 683

1.576 10. 431, 08750.:81 %Ton\zglleseslbﬁs[ﬁ fﬁ 3378751 309§z§§9 032 1.00 0. 64

ATOM 1167 HBRMI Ne8p6 GB3.SER6 45019 95.0690-42.060 01689 APOV0Isk68 CB GLN 76

24.932 2.254aD. 188 L2dEED. 7533 ATOME £159; 3880 GEN761:45. 3 2. 460 8.316 1.00

0.85 ATOMAIR/0 BB2 Gl NEFG6 . 78214.5391203¢6879029001.00 74.30ATOM 1171 CG G-N

76 25.643 Zza83 48 454 S 00 @ 81 1?@@;@1&2 Hgagoglwges #5021 2.617 11.300

1.00 0.85 ANFOM 8867 HEER GLN976 236.836d -3..841 1488822 04.. 0511 02 ATOM 1174 CD

GLN 76 26. 34k 2. B3 M0.1833 £%00 1123 @qu’llg{gm& iga_gragelngzti??%. 1;.@0\/'

9.882 1.0021eM/4 8g8RT@OM 1i¥6 NEZ2 GLhb.267 216.746

1177 HE21 GRY 765547 34473. 1@3 12. 125? 2 307k Fies 1

1. 0
ATOM 892 HB1l LYS .552 -19.487 6.335 1.00 0. 51
ATOM 853 HB2 LYS 60 13.338 -20.085 7.460 1.00 0.46
ATOM 894 CG LYS 60 14.671 -21.589 6.731 1.00 0.57
ATOM 895 HG1l LYS 60 14.342 ~22.275 7.496 1.00 0.82
ATOM 896 HG2 LYS 60 15.734 -21.705 6.570 1.00 1.07
ATOM 897 CD LYS 60 13,917 -21.874 5.428 1.00 1.20
ATOM 898 HD1 LYS 60 14.502 -21.522 4.592 1.00 1.80
ATOM 899 HD2 LYS 60 ©12.968 -21.357 5.444 1.00 1.78
ATOM - 900 CE LYS 60 13.675 -23.376 5.280 1.00 1.67
ATOM 501 BHBE1l LYS 60 13.104 -23.560 4.381 1.00 2.00
ATOM 502 HE2 LYS 60 13.124 -23.739 6.135 1.00 2.17
ATOM 803 NZ LYS 60 14.981 -24.086 5.191 1.00 2.48
ATOM 9504 HZ1 LYS 60 14.935 -24.804 4.441 1.00 2.80
ATOM 905 HzZ2 LYS 60 15.187 -24.54¢6 6.101 1.060 3.08
ATOM S06 HZ3 LYS 60 15.732 ~23.403 4.968 1.00 2.81
ATOM S07 C LYs 60 15.086 ~18.242 8.570 1.00 0.39
ATOM 808 o LYS 60 15.656 ~17.432 7.867 1.00 0.40
ATOM 809 N LEU 61 © 14.285 -17.862 8.535 1.00 0.34
ATOM 910 HN LEU 61 13.833 -18.532 10.085 1.00 0.35
ATOM 911 CA LEU 61 14.080 ~16.406 9.787 1.00 0.30
ATOM 812 HA LEU 61 13.685 -15.937 8.895 1.00 0.30
ATOM 8913 CB LEU 61 13.082 ~16.224 10.935 1.00 0.28
ATOM 914 HBl LEU 61 12.898 -15.171 11.086 1.00 0.26
ATOM 915 HB2 LEU 61 13.496 -16.648 11.836 1.00 0.30
ATOM 916 CG LEU 61 11.760 -16.926 10.607 1.00 0.29
ATOM 8917 HG LEU 61 11.539 -17.985 10.500 1~.00 0.32
ATOM 518 <¢D1 LEU 61 10.767 -16.695 11.747 1.00 0.31
ATOM 913 HD1l LEU 61 11.298 -16.675 12.688 1.00 1.07
ATOM 920 HD12 LEU 61 10.041 -17.485 11.761 1.00 1.07
ATOM 921 HD13 LEU 61 10.262 -15.753 11.599 1.00 1.02 .
ATOM 922 CD2 LEU 61 11.175 -16.374 $.305 1.00 o0.29
ATOM 923 HD21 LEU 61 11.610 -16.89%4 8.466 1.00 1.05
ATOM 924 HD22 LEU 61 11.395 -15.322 9.228 1.00 1.00
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ATOM 1178 HE22 GLN 76 28.638 1.940 11.686 1.00 2.18 ATOM 1179 C GLN 76
22.959 2.549 7.688 1.00 0.61 ATOM 1180 0 GLN 76 23.519 2.798 6.639 1.00
0.71 ATON dUST6N ALA 77 21.812 1.927 7..712 1.00 0.52 AFOMUSABB10dN ALA 77
21.379 1.733 8.570 1.00 0.46 ATOM - 1183' CA ALA 77 21.160 1.506 6.438
1.00 0.53 ATOM 1184 HA, ALA 77 21.728 0.704'5.991 1.00 0.62 ATOM 1185 CB
| ALA 77 19.736 1.022 6.723 1,00 0.51 ATOM 1186 HBL ALA 77 19.207 1.775
7.288 1.004%%;38 ATOM1HR7 HE2 ALASTR 192272 3856 17929D 3 % 00 1.14 ATOM
1188 H133 77 919. 32314, 848 5. 783 ¢bs 0Qa b3D9 9. AROM. 44 88.3& ALA 77 21.098

2. 688 5.471AT9M00922 5¥ w%go 016/% g gg ﬁ 3533.18 i 260 1.00 0.58
ATOM 1191 Nb¥R 28 2 328 2. &45 4..413: 1168 396ATOB 1492 HN THR 78 21.531
1.533 3. 9162400 %61 68 FEROM 62193 GA-ZFER1737211268 3.563039218 1.00 0. 71
ATOM 1194 HEGTHR SIS 2 884 4,385 35886 cdfs 0,785 ATEM.d£95 CB THR 78

21. 807 3. oanami 8214 1u00sB. 8262 ATOM7I961HBATHR.¥8 2Lo®0€78. 900 1. 197 1.00

0.89 ATOMXT9 89%34 %g 262 904 :f3513-232013% 2100 12&;3300 -SATOM 1198 HGL THR

78 20. 897 1AT3144 16214 G‘dlsl—l 33CGh . T4R 75 2.409 2.071

hc;gg %4%47 o .5%53(2)3%%12 2 1. §3 ﬁgqlgﬁﬁoﬁﬁ 2 %&;zg %HggmAZ??M oéim

1.581 2. 7581 00 931 28~ APOM 4203 COTHR -78-619. B14063.1998 @555 1. 00 0. 66

ATOM 1204 OXPHR 782 182,532 5. 83 2. 8o 110030, 74:aTckd 1265 N LYS 79 18.891

3. 145 3. 431a121 00 5@4 5832 APOM i3206 HN.48¥S199349.61.583 2.2¢44038796 1. 00 0. 57

ATOM 1207 GESEYS31D §%. 383 3iuss 33380 -15d9; 0.58; ATEM 3288 HA LYS 79

17. 336 4. 545038, 1597 15€0rHd. 6763 ATOM712691€B11 YS .99 160826.52. 697 2. 150 1. 00

0.64 ATOMM210 HBY EYSEHPo 1% 139 3 ggéi 5213 5r3180 05729-4ATOM 1211 HB2 LYS

79 15. 749 2@38 25&28D11pf(&>0 0:67 ABOME 1742:0Gd v 71900170285 1.236 2.210
1.00 0. 62 S HC,%i*;@OLYsﬁvg 1% g ??g 3,%%3 19D004758 ATOM 1214 HQ
LYS 79 18 3;&2M1 1.80 0 15 LiY%n 36 664 0.456 1.049
1.00 0.75 @@wgége%ﬁ Y| YS6479 16179275%%4@% gs 513 ATOM 1217 HD2
LYS 79 15. 1. 80 1. & 18 37 122 -1.002
1.109 1.00 TORR 178 LYgs7gL 9 381.00 1.68 ATOM
1220 HE2 Lvﬁgg ﬁg\é 185 ok 0§§1 1 crlg %322 ? 29%90@ && 328z Lys 79 16. 747
C1.694 - 0. 157 1. 60 156 1LYSATOM 122214 1LY.8379 6153588102 10268 - 0. 541 1. 00
2.15 ATOM %ﬁh %2; (9% 15 583 132153'0323 %3} izod o oﬁf%gATovl 1224 HZ3 LYS
79 17.517 -M0504 95D, GUSLYE 0062, 07 LAPOMIAIZE (.PNS 1790 165723 3. 139 4. 616

1.00 Ov51 BIom 25560 1s 78 15. d4gs. 2?)*2 %. 635041 . 0B 0f 3D  ATOM 1227 N GLU

80 16. 969 RTVB6 IS657E 1LG0 0661 AFQWE F2283HN (23 8000171 -394 4. 638 5.585

1.00 0.55 A6V 2229°BAME U 8D 16.8983 315480 6. 2955 11 b&) b5&7 ATOM 1230 HA

GLU 80 16. 58212, @@2 ¥z 282 1.00 0. 47.214 -14.237 3.982
. ATOM HZ1 LYS 64

11.179 -14.312 4,032 1.00 2.21
ATOM 971 HZ2 LYS 64 12.627 -15.187 3.885 1.00 2.30
ATOM 972 HZ3 LYS 64 12.478 -13.657 3.161 1.00 2.22
ATOM 973 ¢ LYs 64 16.958 -12.252 7.282 1.00 0.37
ATOM 974 © LYs 64 17.022 -11.087 6.942 1.00 0.37,
ATOM 975 N  ALA 65 16.675 -12.578 8.515 1.00 0.35
ATOM 8576 HN ALA 65 16.623 -13.522 8.781 1.00 0.37
ATOM 977 CA ALA 65 16.426 ~11.505 9.517 1.00 0.31
ATOM 578 HA ALA 65 15.572 -10.819 9.210 1.00 0.31
ATOM 979 CB ALA 65 16.150 -12.132  10.884 1.00 0.33
ATOM 980 HB1 ALA 65 16.918 -12.856 11.109 1.00 1.02
ATOM 981 HB2 ALA 65 15.187 -12.621 10.868 1.00 1.03
ATOM 982 HB3 ALA 65 16.150 -11.362 11.640 1.00 1.02
ATOM 883 ¢ ALA 65 17.658 -10.602 9.606 1.00 0.32
ATOM %984 O ALA 65 17.550 -9.382 9.575 1.00 0.31
ATOM 985 N LYs 66 18.830 -11.172 9.710 1.00 0.36
ATOM 986 HN LYS 66 18.903 -12.149 9.728 1.00 0.38
ATOM 987 CA LYsS 66 20.054 -10.325 9.790 1.00 0.39
ATOM 988 HA LYS 66 19.992 -95.685 10.656 1.00 0.38
ATOM 989 CB3 LYS 66 21,302 -11.208 9.901 1.00 0.47
ATOM 990 HB1l LYS 66 22.180 -10.612 9.704 1.00 0.50
ATOM 991 HB2 LYS 66 21.240 -12.006 9.176 1.00 ¢0.49
ATOM 992 CG LYS 66 21.403 -11.808 11.305 1.00 0:50
ATOM 9393 . HG1 LYS 66 20.530 -12.412 11.506 1.00 0.47
ATOM 994 HG2 LYS 66 21.467 -11.011 12.033 1.00 0.50
ATOM 885 Ccp LYS 66 22.658 -12.684 11.385 1.00 0.60
ATOM $896 HD1 LYS 66 23.521 -12.100 11.100 1.00 0.89
ATOM 987 HD2 LYS 66 22.553 -13.522 10.711 1.00 0.79
ATOM 998 CE LYS 66 22.847 -13.201 12.814 1.00 0.91
ATOM 999 HE1l LYS 66 22.576 -12.429 13.518 1.00 1.53
ATOM 1000 HE2 LYS 66 23.881 -13.474 12.962 1.00 1.37
ATOM 1001 Nz LYS 66 21.985 -14.396 13.031 1.00 1.77
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ATOM 1231 aCB GLU 80 16.743 4. 615 8.006 1.00 0.55 ATOM 1232 HBL GLU 80
16. 129 4.512 8.888 1.00 0.55 57 SUBSTI TUTE SHEET (RULE 26) WD 01/ 85769
PCT/ USO1MG2085765TOM 1233 ' 92 GLU 80 16. 638 5. 614 7. 608 BCDUSO/BMATOM
1234 GLU 80 18.205 4.365 3.377 1.00 0.62 ATOM 1235 HGL GLU 80 18.822 4.451
7.496 1.00 0 93 ATOM 1236 HG2 GLU 80 18.306 3.373 8.794 1.00 0.82 ATOM
1237 CD GLU 80 18.646 5.402 9.410 1.00 1.22 ATOM 1238 OE1 GLU 80 19. 839
5.528 9. 622xrhu 00Lokz 84:1 WEOM d239 QE24761-15 868 17781 16005829, 976 1. 00 1.91
ATOM 1240 cg%u Qog g??g% 3. 904 6.7 11hdeD. £3:15.ANH 1241 0 GLU 80 14.298
4.526 6. 019 0:0ds 4 ATOM 8242 NoAs 81(%351 ogagaszésgﬂ 57,2;3?351 1.00 0. 39
ATOM 1243 HNOWALIY 94, U89 26928 & 4399 AT 4 CA VAL 81
12. 552 2. 93304 31%%21}&00@ 375?AT0%30§35§§{A75/AL7 ‘8% 120286.43. 377 6.369 1. 00
0.41 ATOM 4246 UBSVAL BF 116086 120594 73393 18- gg JI? 3/:ifgouvl 1247 HB VAL 81
1 4N

10. 927 1. 56ff¢. 61?84“ ?@o‘ﬁ 4057 ATOM31248 1658 VAL 4>0. 801 6.060 1.00

0.43 ATOM #249 &1 avz 46419~03238 560 248028 0000 941 ATOM 1250 HGI2
VAL 81 13.0%@141.%2 1. 08 - SATeM 2513 Bg1 3 YL 08T 11. 309 0. 851
5.468 1.00 Jzok3 1 ) cez VAL08i56121 698 05.7#5 $0608.73. 00 0. 38 ATOM

1253 HG21 vmnsllﬁ &&6%2539@2%%22@5? 1-A¥ON- 1259222 VAL 81 13.696
4 -

0.484 8. 186b500; 19738461 00. 156 8. 734 1.00 1.05
ATOM 1256 CaMAL gm.nmw 3.972 8.45 11;18038 % 3@@% %qsg 0 VAL 81 12.532
3.837 9. 535300430385, KEom 1258 N : ] 31 1.00 0.41
ATOM 1259 HMOASNiB2 ¥ 229 45861 722368 120040 %461 Ag%/l% 0 CA ASN 82
10. 267 5. 2557 3tR331XH0ME 4557 ATOM 281718 3ASN 8% 3555. 861 9. 765 1.00

0.47 ATOM iR&2 (Bs' ASNLSE?2 9§'ZI.88 621160 8a7k3 12.68 (1.8 2APOM 1263 HBL ASN

82 9.652 7. 0f% 812988 Bif 0. 3 ATEMS284 12 ASK 8288. 536 6.510 9.501 1.00

0.61 ATOM dze5 %BASN 8% 8. 873 5.3/47.-68%21. §020. 560 AROM 1266 OD1 ASN 82

8.264 4. 164%&738 023 40 EF10 cATOM oG8 N@zﬁéésmié 71:890064004 6. 709 1. 00

1.18 ATOM 1CASB§LE82 €s 876 5. 267 -6.634 4.400 11,0850 3ATOM 1269 HD22 ASN

82 7.264 5. ggglwgﬁgégég%lég% g/gf{gznj LIASNGE? bIB4ad: 4. 343 10.364 1.00

0.42 ATOM 750.-25801. 0810. 40 APAM 1272 N LEU 83
10. 273 4. 228T0K] iﬁg&@hg@ 4% Cﬁ; 73SHYSLED IS 1013094, 717 11.640 1.00
0.41 ATOM 1%74 i o 0. ¢33 17127580 11005 0142 oAPOM 1275 HA LEU 83
8. 664 3.264A1% 4 %)) 4668 ATOM 17612@ EUI 83 1p228%-24. 969, 12.510 1.00
0.41 ATOM 3547 165 164 % 175_1;9@01 @043 06ATOM 1278 - HB2 LEU

A 1 1 8
83 11.451 23083 IML4EB 90 8&40 gﬁgi 3?” 9lgk6 1.190 11.302
1.00 0.45 MM 1%80SRiGED 83 9 9733 0. 4 11@@ 8. 46

ATOM 1044 HD12 ILE 681 -10.412 .888 .00 1.07

ATOM 1045 HD13 ILE 68 .818 -9.196 5 822 1 00 1.16

ATOM 1046 C ILE 68 17.025 -6.398 7.608 1.00 0.31

ATOM 1047 O ILE 68 16.998 -5.194 .7.443 1.00 0.32

ATOM 1048 N TYR 69 17.336 -6.917 g8.762 1.00 0.30

ATOM 1049 HN TYR 69 17.354 -7.890 8.874 1.00 0.31

ATOM 1050 CA TYR 69 17.665 -6.032 9.908 1.00 0.30 -

ATOM 1051 HA TYR 69 16.818 -5.405 10.128 1.00  0.31

ATOM 1052 CB TYR 69 17.999 -6.888 11.129 1.00 0.32

ATOM 1053 HB1 TYR 69 18.840 -7.526 10.502 1.00 0.34

ATOM 1054 HB2 TYR 69 17.143 -7.496 11.384 1.00 0.34

ATOM 1055 CG TYR 69 18.346 -5.995 12.296 1.00 0.32

ATOM 1056 CD1 TYR 69 19.645 -5.450 12.428 1.00 0.35

ATOM 1057 HDl1 TYR 69 20.395 -5.731 11.689 1.00 0.38

ATOM 1058 Cb2 TYR 69 17.374 -~5.683 13.253 1.00 0.34

ATOM 1059 HD2 TYR 69 16.372 =-6.074 13.152 1.00 0.36

ATOM 1060 CE1 TYR 69 19.972 -4.672 13.515 1.00 0.38

ATOM 1061 HE1l TYR 69 20.974 -4.283 13.617 1.00 0.42

ATOM 1062 CE2Z2 TYR 69 17.699 -4.864 14.340 1.00 0,37

ATOM 1063 HBE2 TYR 69 16.949 -4.623 15.078 1.00 0.41

ATOM 1064 CZ TYR 69 18.999 -4.35%9 14.472 1.00 0.38

ATOM 1065 OH TYR 69 19.320 -3.553 15.544 1.00 0.42

ATOM 1066 HH TYR 69 20.265 -3.385 15.516 1.00 1.03

ATOM 1067 C TYR 69 18.875 -5.168 9.555 1.00 0.31

ATOM 1068 0O TYR 69 18.864 -3.965 9.721 1.00 Q‘33

ATOM 1069 N ASN 70 19.922 -5.778 9.072 1.00 0.33

ATOM 1070 HN ASN 70 18.910 -6.750 8§.950 1.00 0.34

ATOM 1071 CA ASN 70 © 0 21.3137 -4.999 8.710 -1.00 ©.36

ATOM 1072 HA ASN 70 21.424 -4.381 9.545 1.00 0.38%

ATOM 1073 CB ASN 70 22.282 -5.958 8.376 1.00 0.40

ATOM 1074 HBl1 ASN 70 23.104 -5.403 7.950 1.00 0.43

ATOM 1075 HB2 ASN 70 21.938 ~6.6895 7.665 1.00 0.39

ATOM 1076 CG ASN 70 22.752 -~-6.658 9.653 1.00 0.44

ATOM 1077 OD1 ASN 70 22.635 -6.116 10.734 '1.00 1.05

ATOM 1078 ND2 ASN 70 23.282 -7.847 9.573 1.00 0.99
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ATOM 1281 CD1 LEU 83 10.631 -0.114 11.154 1.00- 0.49 ATOM 1282 HD11 LEU 83
10.352 -0.599 10.230 1.00 1.04 ATOM 1283 HD12 LEU 83 10.407 -0.765 11.985
1.00 1. 16vVOAT@V4284 HD13 LEU 83 11.689 0.103 '11.141 1.0BCT/USE/15ADOM 1285
CD2 LED 83 8.358 0.868 11.496 1.00 0.51 ATOM 1286 11D21 LED 83 8.129 0. 810
12.549 1.00 1.21 ATOM 1287 HD22 LED 83 8 132 -0.079 11.028 1.00 1.10 ATOM
1288 HD23 LEU 83 7.761 1.644 11.042 06 ATOM 1289 C LED 83 10. 050
3.988 13. 93451*3*1.0§g 4% EgT %290 gu geg 10. 948 4.840;:£3. 048 1.00 0. 48
ATOM 1291 NiB$P 9: 363 14. 65161 20010, 4B257ATOM 1882 HN ASP 84 8..679
2.886 14.85%04. 008D 80 ASATOWOl293 46ASP3%3 %%g ﬁT 20- gg 310 1.00 0.55
ATOM 1294 HESASP%8% B, 638 5. 231 1615240 Le 5 CB ASP 84 8.542
3.700 17.288of. 0089, 64 GATOM11296 H3LIASP.- B4 85-735 400119.318, 260 1.00 1.28
ATOM 1297 HEMASEEBA™S 1 27621 120545 71: 14D 1535 AIPMif298 G Asp 84
7.178 4. 184abh. 786 1:@0crh. 2571 ATOMs1299 @3B0 ASPs84 16008 88. 793 17. 374 1. 00
2.03 ATOM %;ggo % B3peiga 7152 4% 18:419 1210 2007 GATOM 1301 C ASP 64
10. 994 3. 66 50850, 58 ATOM: 553023 01 ASP: .87 ]110(517 38. 672 16.335 1.00
0.46 ATOM 1393 NOBERSBE.U11. K75 4. 134 11735 %@g g,s 1-ATOM 1304 HN SER 85
11. 139 5. 145088: 188 2.08%. 61X  ATAY: 18053 2ARs SERE5 116y 9D933. 922 18. 273 1. 00
0.56 ATOM 1806 HAsSBR €5 137579 3ie75F 13.%425 2180 109651 5ATOM 1307 CB SER
85 13.475 5:7%¥2 145182 000 ¢t 68 ATedy L30R; HELISER 86 147435 4.693 19. 566
1.00 1.19 AbeM 13098HBRuSERTB5 1217862 52166 2€3005.40 00-38. 27 58

SUBSTI TUTE SIEETIERUTE 219 V3 01/ 878 PERSOY LSO RIBM 1310 SER o5

13.624 6. 21arow' 91437l B 1. 48 ATCM 4811156R 85594.1100 6.4007 637 1.00 1.97

ATOM 1312 C*SER %&gz 1@75%2 625 19150?;{; 20.51%1 AtfM 3433 0 SER 85 13.688

1.874 19.23 D ovia314 N:&¥s Sail. 5691 21.854049. 553 1.00 0.53

ATOM 1315 HAFOEYSL 72 1%.-303 IV £316 CA CYS 86

11. 355 1. 1047080. éﬁg %giog% 54? 17%%& ggs ?Ro 225]3%?0 903 20. 940 1.00

0.58 ATOM AB¥8 U8t CYS 86 1072129 1 OZ? g % égo 49-38TOM 1319 HBL CYS

86 9.326 0. 6B} 2086904 M0 1,29 ATLOML133001kB2; €3S B 903 6 2.306 21.228

1.00 1.16 ATEV 13215SGREYS 85 10. 5UBLE0.-7 6222%287 11°§ £474 ATOM 1322 HG

CYs 86 9. 7733 oX3I0EUTE 1 & 2. 2B 147G %ézsz < 60;14? 120 -0. 061

19. 371 1.00aBM48111ATOM 2324 02 CYS B6591.B524- 1 1 gée @31.00 0.47 ATOM

1325 N THR §771014335%0. 183 182 200 101 daahl Aé‘gé 5THR 87 10. 091

1. 086 18. 122rck. 0010. 48 PATOMIA327 GAOEHROSZES 108- 1§7 %%517 314 1.00 0. 42
A

ATOM 1328 HAFHRIEY d.68% - 17701 1% 8o £: 16 04 329 CB THR 87

9. 344 -0. 356rck6. 1145 Ztl\O@LEO 453 ATCM 1830—1I-B2THR‘51857 190912 3(2 401 15.628 1.00

0 45 ATOM 1121 ILE
' ATOM 1122 CB ILE 73 16.417 -2.762 11.430 1.00 0.34
ATOM 1123 HB ILE 73 17.183 -3.521 11.381 1.00 0.33
ATOM 1124 CG1 ILE 73 15.064 -3.376 11.022 1.00 0.35
ATOM 1125 HGll ILE 73 14.816 -4.175 11.706 1.00 0.40
ATOM 1126 HG12 ILE 73 15.145 -3.778 10.024 1,00 0.35
ATOM 1127 C€CG2 ILE 73 16.343 -2.234 12.869 1.00 0.39
ATOM 1128 HG21 ILE 73 17.257 -2.477 13.389 1.00 1.05
ATOM 1129 HG22 ILE 73 - 15.507 -2.691 13.378 1.00  1.11
ATOM 1130 BG23 ILE 73 16.212 -1.162 12.854 1.00 1.12
ATOM 1131 CDl1 ILE 73 13.944 -2.324 11.048 1.00 0.40
ATOM 1132 HD1l ILE 73 14.174 -1.548 11.760 1.00 1.07
ATOM 1133 HD12 ILE 73 13.015 -2.799 11.330 1.00 1.09
ATOM 1134 HD13 ILE 73 13.838 -1.8%0 10.065 1.00 1.13
ATOM 1135 ¢ ILE 73 18.141 -1.9048 10.913 1.00 0.38
ATOM 1136 © ILE 73 18.235 -0.385 11.928 1.00 0.40
ATOM 1137 N SER 74 19.188 -1.295 10.182 1.00 0.45
ATOM 1138 HN SER 74 19.108 -1.837 9.370 1.00 0.51
ATOM 1139 CA SER 74 20.516 -0.755 10.593 1.00 0.50
ATOM 1140 HA SER 74 20.767 -1.142 11.576 1.00 0.55
ATOM 1141 CB SER 74 21.586 -~1.181 9.600 1.00 0.65
ATOM 1142 HB1 SER 74 21.160 -1.205 8.610 1.00 1.28
ATOM 1143 HB2 SER 74 21.953 -2.158 © 9.857 1.00 1.25
ATOM 1144 OG SER 74 22.663 -0.254 9.645 1.00 1.38
ATOM 1145 HG SER 74 23.480 -0.752 9.720 1.00 1.87
ATOM 1146 C SER 74 20.478 0.771 10.656 1.00 0.43
ATOM 1147 o© SER 74 20.057 1.428 9,725 1.00 0.43
ATOM 1148 N VAL 75 20.549 1.341 11.731 1.00 Q.44
ATOM 1149 HN VAL 75 21.307 0.793 12.460 1.00 0.48
ATOM 1150 CA VAL 75 20.976 2.824 11.832 1.00 0.47
ATOM 1151 HA VAL 75 19.974 3.213 11.719 1.00 0.47
ATOM 1152 CB VAL 75 21.543 3.241 13.191 1.00 O0.55
ATOM 1153 HB VAL 75 21.665 4.314 13.216 1.00 0.65
ATOM 1154 CG1 VAL 75 20.580 2.811 14.300 1.00 0.58
ATOM 1155 HG1ll VAL 75 20.495 1.735 14.307 1.00 1.22
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ATOM 1331 OGL THR 87 8.140 0.208 16.647 1.00 0.50 ATOM 1332 HGL THR 87
7.466 -0.476 16.638 1.00 0.94 ATOM 1333 C& THR 87 9.000 -1.485 15. 169

1. 00 0. 480 AT@9.334 HE21 THR 87 9.908 -1.938 14.800 1. 00PAT/L&01/IAT@OM 1335
H&2 THR 87 8.439 -1.083 14.340 1.00 1.02 ATOM 1336 H&®3 THR 87" 8. 406
-2.231 15.677 1.00 1.19 ATOM 1337 C THR 87 11.496 -1.463 16.789 1.00 0. 38
ATOM 1338 0 THR 87 11.717 -2.658 16.771 1.00 0.38 ATOM 1339 N ARG 88

12. 383 - 0. eﬁmeﬁ éﬁ%%% g% AT%/ggquOgSJ Age;zze@ 99,188 0.354 16. 370

1. 00 0. 39 41¢ T §05-30 0438, 37 ATOM 1342 HA
ARG 88 13. 5YH.- 113286314 vE83 1500 028753 AFCWP 1313 ARGIBS 14. 545 0.094

15.382 1. 00ARnA111eNtons J344 1 ARG 38 13:833124'0 03518 1.00 0. 45

ATOM 1345 HB2MARGB688cl4vBl9 05 805 21688592 31360016171113 1. éoT 346 CG ARG 88

13.907 0. 77hof4. 189 & offp. 473 ATCRY-§%474 ic-g% Age%%ed §§3 8 ézyinl';\l/i 411;29 o

1.00 0. 85 §1@M %?38%@%%788 1326¢8 01

ARG 88 14. 8 1. 1760 O. T 35D 913Dz NR@&S 15.525 1. 310
12.867 1. oomizmismgﬂ ?%1 Fga éf g% g"éébd 4% 884 1.00 1.51 ATOM
1352 NE ARG‘*%’g ﬁ 28BDG6BO0 12. 929251530 2:8% %TIH\/Ill@SBoHE ARG 88 13. 166

2.783 12. 748 5% SATOWA354 17i%RGI8E 142778 1 1433)0%8%2. 610 1.00 2. 49
ATOM 1355 NMPHARG7B8HIMSH65 45 979 2520068 21610016368 1.ATAe3356 HHI1 ARG 88

13. 075 4. 87%onl. 895 E50608. 98 ATGR- 3%572%;21%&%238 Ob%g%g 5.831 11.825

1.00 4.19 APOM 13580MHEIMRGI88 16270808 41134 1J 58 ATOM 1359
HH21 ARG 88L1EH. 524 3nasad 3. 241 1.%@2 .23 i\Tg\g%weoqa 27ARG 88 16. 472
4.985 12. 58k, 0078 HB& GIAITO\/béI.361 : 414383 -116857.146. 921 1.00 0. 37
ATOM 1362 OXBRG Ha° % 47 %ﬁ 2#& % IATOM 5863 N GLU 89
14.521 - 1. 28w 1817 94N1 A 36 G658 3. 319 -0.412 18.247
15.2395- 11987 195709940 00.49. 43 . ATOM 1366 HA

é_gosg'ié b - Z.l?%ggﬁ 2 00 0512 : S ATOM 1367°cB:23 89 15.198 -1.120

20. 459 1. 00% M49‘-15 %\%6 HBl G13-B9 15.9350 6.12369100210.301 1. 00 0.53 ATOM

1369 HB2 99 1 . 804, 20. 6}483°i 0810z 50 - 25ATAN%13788 G GLU 89 16. 086

0. 110 20. 26Z1. 01%30 53 MATOVI"’.I.S?l PER3GEL Y889 1578824 .0. 6849 19. 422 1. 00 0. 73

ATOM 1372 Higdy 89 1721;&02 p 20@32334073 o8 OG- #1273 09A13R] 1373 CD GLU 89
16. 046 0.9780921.1393 §. OOR0. ATGV £3742@81 GLido84. 6. 630 1.898 21.609

100 1.6 BEOM 1 50pEdci o 151593 01260 255460 % (D23, 54 ATQM 1376 C

GLU 89 14. 589 - 318‘251113\19'1‘%79 75 00 (14864 ATGRA 137360 1(oU B89s 15. 207 - 4. 326

19. 711 1. 00hod - 420¢ AFOVIES78)N GLUIeHIT 133857 1387452-569. %55 1.00 0. 42  ATOM

1379 HN GLW199 1129775@31 PiR5357819. 26%.904 00201512 1 ﬁWO&AobS&ﬂeCA GLU 90 12.542

-4.628 19. Tabdy 1.1088 OEB4TRATON 138BIHAI GLLI26D 22828020 °°4 20.701 1.00 0. 48

ATOM 1382 %OPGLL%@OH@I BB2 -7B. 395 28 XR66453:13900 2047491 81383 HB1 GLU 90
23.545  2.050 1.122 1.0
10. 749 -4. Tbay 183 gzﬁgzi 3@@ 0. ;795 23,081 1.581 2.758 1.90
ATOM 1203 19,811 3.993 3.055 1.00 O ee
ATOM 1204 © T 79 19.532  5.083 2.537 1.00 0.74
ATOM 1205 N LYS 79 18.891 3.145 3.431 1.00 0.58
ATOM 1206 HN L¥S 79 19.153 2.274 3.796 1.00 0.57
ATOM 1207 CA LYS 79 17.443  3.488 3.310 1.00 0.59
ATOM 1208 HA LYS 79 17.336 4.545 3.119 1.00 0.67
ATOM 1209 CB LYS 79 16.826 2.697 2.150 1.00 0.64
ATOM 1210 HB1 LYS 79 17.139  3.132  1.213° 1.00 0.72
ATOM 1211 HB2 LYS 79 15.749 2.738 2.223 1.00 0.67
ATOM 1212 CG LYS 79 17.285 1.236 2.210 1.00 0.62
ATOM 1213 HG1 LYS 79 16.974 0.793 3.143 1.00 0.58
ATOM 1214 HGZ LYS 79 18.362 1.194 2.134 1.00 0.63
ATOM 1215 CD L¥S 79 16.664 0.456 1.049 1.00 0.75
ATOM 1216 HDL LYS 79 16.979 0.892 0.113 1.00 1.13
ATOM 1217 HDZ LYS 79 15.586 0.499 1.122 1.00 1.16
ATOM 1218 CE L¥YS 79 17.122 -1.002 1.109 1.00 1.04
ATOM 1219 HEL LYS 79 16.646 -1.495 1.943 1.00 1.68
ATOM 1220 HEZ LYS 79 18.195 -1.038 1.235 1.00 1.62
ATOM 1221 Nz LYS 79 16.747 -1.694 -0.157 1.00 1.61
ATOM 1222 HzZl LYS 79 15.881 -1.268 -0.541 1.00 2.15
ATOM 1223 Hz2 LYS 79 16.583 -2.703 0.037 1.00 2 .00
ATOM 1224 HZ3 LYS 79 17.517 -1.594 -0.848 1.00 2.07
ATOM 1225 € LYS 79 16.723 3.139 4.616 1.00 0.51
ATOM 1226 O LYS 79 15.948 2.207 4.682 1.00 0.50 \
ATOM 1227 N GLU 80 16.969 3.886 5.657 1.00 0.51
ATOM 1228 HN GLU 80 17.594 4.638 5.585 1.00 0.55
ATOM 1229 CA GLU 80 16.296 3.598 6.955 1.00 0.47
ATOM 1230 HA GLU 80 16.552 2.602 7.282 1.00 0.47
ATOM 1231 CB GLU 80 16.743 4.615 B8.006 1.00 0.55
ATOM 1232 'HB1 GLU 80 16.129 4.512 B8.888 1.00 0.55
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ATOM 1384 HB2 GLU 90 10. 766 -3.563 20.280 1.00 0.91 ATOM 1385 CG GLU 90

10. 301 -5.653 20.116 1.00 1.00 ATOM 1386 HE G.U 90 10.670 -5.941 21.090
1.00 1.5%W050886BSTI TUTE SHEET (RULE 26) WO 01/85769 PCT/RSOUSWSE0® ATOMU
1387 32 GLU 90 10.474 -6.455-'9.413 1.00 1.45 ATOM 1388 _D G.U 90 8. 802
-5.368 _0.207 1.00 1.19 ATOM 1389 CE1 GLU 90 8.052 -6.305 20.424 1.00 1.64

ATOU 1390 Q6% Cl1,90-8 429 . 215,20, 058 100,108, ATAU391 C QLU 90
12. 958 -5. %’, 3(‘:‘;, 0.840 ATGVbS].SQQa& G1U7901]93 642 - 6. 820 18. 979

1.00 0.43 APOMEAIZOICN SFHR 9% 8 §225 ?T%% g 9§$ T g%lw ATOM 1394 HN
THR 91 12. @19 - 42382751 £ 99 A CA ot H 13. 492 - 6. 227
16. 378 1. 0Grdkx 36238ATEMCLEI6 BHA THR9 19 125- 8{)?8 $72063-996 1350 1. 00 0.39 ATOM

1397 CB THgﬁlh%4 EEU U543015. 0@9733 008535 2-AToM B3¢ HB THR 91 14. 321

-4.868 14 u ATGM 13991 08l THRzegl S5 2600- 4,824 14.849 1. 00

0. 43 ATG\AAMOOI NTHRAD 1 % 45514§.g)3§r§§ 346621, 681.908 ATOM 1401 CX
THR 91 13, Egl@lﬁblo 00 4336 14047 Hsbh BERY 91 14. 000 -6. 151
13.017 1. omm 0324AFOMVAE03 G22 THREO1 3157761 % i §341695 1.00 1.06

ATOM 1404 PBEDS T3 oF 1A% 2391- 7. 395219 2 1405 C THR 91

14. 904 - 6. 426 162678c1.00 0.36 ATENL140630 TIGIRJ5911105 208 - 7.887 16.506
1.00 0.41 Lﬁw i’lﬁoiglﬁ;%R $2 15. 37¢55 5" B8 1£:26391 500G ¢ 35  ATOM 1408 HN
SER 92 15. - 438153 A 43 . 00 @1343 gw 14085 CA.6SER. % 17.170 -6.263
17. 422 1. 0070t 3G2SATTRIVEL10 J4A SE 1 4 46-%6.95%%6 1.00 0.41 ATOM
1411 CB SERTEL 1720EZ1-Bro5¢i17. 9%%6 006 g§442 8%&%0?/[;::];4]1211-!31 SER 92 17. 820
S4.227 17. 28% 11085 82243 ATCHI 14132+:§§ %569 81% gzg %0@6 17.977 1.00
0.51 ATOMXZ14 1685 SER &2 1721490 143885 3¢5 "83. 4038 ATOM 1415 HG SER
92 16. 642 150 12240..853:s8. 00320. 98 10AFOM 4416 € BERIQP P74170 -7.345 18. 505

1.00 0.41 ZATOMIERI 77D SER 2 17 98757 8. 368 14, %33311000 45 47 ATOV 1418 N

ARG 93 16 3ddy - A22028n]1 Rs502 8. 00 61495 AT@M 14$GSHNCARG 15. 750 -6.424

19. 541 1. %3% SIATEYI 220 £A ARGGS; 165305 3813228040.0580 1. 00 0.45 ATOM

1421 HA A 543]1é2 Brn433220. 906.536 006.6160 9- ATOM B42261CB ARG 93 15. 486

-7.706 21. 4:2%2 AT(§§1 14233481 ARGD3 113:3480- §: 302 22. 482 1.00

0.52 ATOMA 83 1h. 523 77/98606.20s 450708, 9000248  ATOM 1425 CG

ARG 93 16. % 30\%%26 2,00 07835 ATEH 14281HGI0ARG3 16. 224 - 5. 689

21.768 1.0 27 G2 ARGGQB 147342%7610 $4837%022.889 1. 00 0.95 ATOM

1428 CD AR%% J%émga P@gla%;ziéégééoogfg) 0-ATOMf429:3HDL ARG 93 16. 381

-5.752 24 16 Teeo AT J1idan1920- 6.035 24.239 1.00
1.59 ATOM1@81 m%mex% 143544 %M?% }segzﬁag%gg. 2912 ATOM 1432 HE ARG
03 14. 468 49584250 o oosaz. 1510A @3 ol8 713 -4.876 24.530

ATOM 1277 83 10.164 L 424 13 417 0.
1.00 2.23 ATOM 1278 83 11.451 2.083 .413 1 oo 0.40
ATOM 1279 -cs LEU 83 9.846 1.190 11.302 1.00 0.45
ATOM 1280 HG LEU 83 9.973 1.781 10.408 1.00 0.46
ATOM 1281 CD1 LEU 83 10.631 -0.114 11.154 1.00- 0.49
" ATOM 1282 HD1l LEU 83 10.352 -0.599 10.230 1.00 1.04
ATOM 1283 HD12 LEU 83 10.407 -0.765 11.985 1.00 1.16
ATOM 1284 HD13 LEU 83 11.689 0.103 11.141 1.00 1.14
ATOM 1285 CD2 LEU 83 8.358 0.868 11.436 1.00 0.51
ATOM 1286 HD21 LEU 83 8.129 0.810 12.549 1.00 1.21
ATOM 1287 HD22 LEU 83 8.132 -0.079 11.028 1.00 1.10
ATOM 1288 HD23 LEU 83 7.761 1.644 11.042 1.00 1.06
ATOM 1289 C LEU 83 10.050 3.988 13.935 1.00 0.45
ATOM 1290 O LEU 83 10.908 4.840 14.048 1.00 0.48
ATOM 1291 N  ASP 84 9.366 3.575 14.965 1.00 0.49
ATOM 1292 EN ASP 84 8.679 2.886 14.853 1.00 0.50
ATOM 1293 CA ASP 84 9.632 4.152 16.310 1.00 0.55
ATOM 1294 HA ASP 84 9.636 5.231 16.247 1.00 0.61
ATOM: 1295 CB ASP 84 g8.542 3.700 17.283 1.00 0.64
ATOM 1296 HB1 ASP 84 8.735 4.117 18.260 1.00 1.28
ATOM 1297 HB2 ASP 84 8.541 2.621 17.345 1.00 1.26
ATOM 1298 CG ASP 84 7.178 4.184 16.786 1.00 1.25
ATOM 1299 OD1 ASP 84 6.183 3.793 17.374 1.00 Z2.03
ATOM 1300 OD2 ASP 84 7.152 4.927 15.819 1.00 2:00
ATOM 1301 C  ASP 84 10.994 3.662 16.807 1.00 0.50
ATOM 1302 O ASP 84 11.517 2.672 16.335 1.00 0.46
ATOM 1303 N SER 85 11.575 42349 17.752 1.00 0.55
ATOM 1304 HN SER 85 11.139 5,146 18.118 1.00 0.6l
ATOM 1305 CA SER 85 12.905 3.922 18.273 1.00 0.56
ATOM 1306 HA SER 85 13.579 3.757 17.445 1.00 0.55
ATOM 1307 CB SER 85 13.475 5.012 19.182 1.00 0.68
ATOM 1308 HB1l SER 85 14.435 4.693 19.566 1.00 1.19
ATOM 1309 HB2 SER 85 12.802 S5.186 20.005 1.00 1.27
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ATOM 1434 NHL ARG 93 12.783 -3.976 24.363 1.00 3.17 ATOM 1435 HH11 ARG 93
12.705 -3.492 23.491 1.00 3.53 ATOM 1436 5H12 ARG 93 12.149 -3.768 25.109
1.00 3. 7WOAT@HI437 NH2 ARG 93 13.817 -5.502 25. 671 1. 00PQT/B801/IAT@OM 1438
HH21 ARG 93 14.532 -6.189 25.800 1.00 2.42 ATOM 1439 HH22 ARG 93 13. 182
-5.294 26.415 1.00 3.34 ATOM 1440 C ARG 93 15.696 -9.526 20.034 1.00 0. 44
ATOM 1441 %SR%%” 16. 049 - J0. 611,,20,,45Q ;15005 Qs 46, oATOM;1442 N ASN 94
14.781 -9. 1108 1s@0 0sA3 AkQM14430RN ASh 940441530 -8.533 18. 790
1.00 0.44 ARTOM31Z4E CERASNID4 147173 306254%9 Qvg 5??0 S 0.46 ATOM 1445
HA ASN 94 X373 13 22@ 105336 1208520, 45 2 ATIEL 4% o CB AN 94 13. 012

-10. 233 1721589 mlaom@ ATOM 1447823481 2 43| 9214% bg .099 17.045 1.00

000

0.56 ATOMZPA4sliB2SASN 04 3. 3761332491 6. €03 ATOM 1449 CG ASN

94 11. 854 A®M64ﬁli8cﬁ39©ysl 086 0. 5710. POV 1480 20316 ASP O4.¢681. 720 -9. 922

19.575 1.0 . 4515002 AN £15300%0 580 8id0 17:814 1.00 1.12 ATOM
%ﬁj 3Rag MEMEZS LY N

1452 HD21 1sd1é4ys 8. 628 1610868 100021 28827 Ail'(fm/l 1483 HD22 ASN 94

10. 258 - 8. %8 184 314842 ?2% % % 11.461 17.758
1.00 0. 47 A}&ﬁ@/ﬁigé O%N 8% 14%@ 6371 o@o 47 ATOM 1456 N
MET 95 16. 2% - 135856 I% 3627 1. 00100433550 mowgagﬂ ng 95 16.396 -9. 907
17.564 1. O, 5825 AFMEA58 EA VEL- BB 12:862 10412 6190 16: 597 1.00 0.63  ATOM

1459 HA MEAT®BS5 168860 THRl 996 15. 684151.-00703. 88-80ATOW 1463 CB MET 95 18. 466

-10. 691 162%H7 1200D. 78 ~Afbv 14812 8BroME! 95449, 130 oLE 185 15.573 1.00

0.83 ATOVhﬂoﬁ621:HBZ obETHO5 19. 003 &.100. 4%512087.18.637 1100 0.B7 ATOM 1463 CG

MET 95 17. %ﬁ aéo%gg;gsszﬁ 00 -2 @W@u@@f@ﬁuﬁr@"s&ﬁ (RULE 26) WO
PRk US

01/ 85769 keiDesr ATOM 1464.9@31 HvioBs954 880 75%0- 8.17445 15. 415 1. 00

1.48 ATOM 5 7259 E’8"‘ 30’16 ot 04 92ATOM 1466 SD MET
= e gt b

95 17.048 athu7 71, 2711, BEOVA MET 085018. 402 - 9. 445 12. 963
1.00 0. 68 Am@ggae H%SME%7 95 1% 8%4 ‘2955§62 % % 136 1.31 ATOM 1469
HE2 MET 95addd 148 138: A bER MET 95 18. 740
-8. 429 13. 310 11302 TA19RG AT%A 1478 ; ég ggll Oi 0773 17.462 1.00 0. 62
ATOM 1472 BRETH 840131 4597 Bsb51 0ATOM11473 N LEU 96
17. 838 - 125810 1-’8474191 RO0 @862 1T m@mmgg? gg%g 73 -11.702 19.118
1.00 0. 60 2KEOVAA73CAI EUD6 181208 - £337857% 19 6600 LoD} 0. 69 ATOM 1476
HA LEU 96 A9MD3834714SD4HE 198824 11300000. 19271A'F§W§4?P cB JégEU 96 18. 420
213.104 212884 1405 1 Atbv 14785881 B9 48 48, vab 891 21.744 1.00
0.91 ATOVRIE79134B2 HDERRD6 3F. 45815.33. 7433101 148§ 11{@3 2471 ATOM 1480 CG

L

LEU 96 19. A%% - 1310832 2% 11481 00t ¥s 2400vii48) Hi 196 19.332 -11.359

20.217 1.00tck. 46353AREMAAI82 8€D] LELLG6 29788632-734. D78 %233339 1.00 1.14-

ATOV 1483 REH1 20 46, 1& 289:- 10. %1‘712222413% 12§ 11453 58

ATOM 1356 HH1l ARG 88 .075 4.877 .11.896 3.99
ATOM 1357 HH12 ARG 88 14.519 5.831 11.825 1.00 4.18
ATOM 1358 NH2 ARG 88 16.008 4,134 12.829 1.00 2.58
ATOM 1353 HH21 ARG 88 16.524 3.383 13.241 1.00 2.27
ATOM 1360 HH22 ARG 88 16.472 4.985 12.585 1.00 3.35
ATOM 1361 C ARG 88 14.433 -1.857 16.921 1.00 0.37
ATOM 1362 O ARG 88 14.927 -2.947 16.707 1.00 0.36
ATOM 1363 N GLU 89 14.521 -1.292 18.094 1.00 0.40
ATOM 1364 HN GLU 89 14.119 -0.412 18.247 1.00 0.42
ATOM 1365 ¢cA GLU 89 15.238 -1.987 19.199 1.00 0.43
ATOM 1366 HA GLU 89 16.263 -2.158 18.911 1.00 0.44
ATOM 1367 CB GLU 89 15.198 -1.120 20.45% 1.00 0.49
ATOM 1368 HB1l GLU 89 15.560 -1.691 21.301 1.00 0.53
ATOM 1363 HB2 GLU 89 14.182 -0.806 20.648 1.00 0.50
ATOM 1370 CG GLU 89 16.086 0.110 20.262 1.00 0.53
ATOM 1371 HGl1l GLU 839 15.724 0.684 19.422 1.00 0.73
ATOM 1372 HG2 GLU 89 17.102 -0.206 20.073 1.00 0.73
ATOM 1373 CD GLU 89 16.046 0.975 21.523 1.00 0.85
ATOM 1374 OEl GLU 89 16.839 1.898 21.609 1.00 1.64
ATOM 1375 O0E2 GLU 89 15.223 0.700 22.380 1.00 1.54
ATOM 1376 C GLU 89 14.559 -3.325 19.479 1.00 0:41
ATOM 1377 O GLU 89 15.207 -4.326 19.711 1.00 0.42
ATOM 1378 N GLU 90 13.257 -3.352 19.456 1.00 0.42
ATOM 1379 HN GLU 90 12.753 -2.535 19.265 1.00 0.42
" ATOM 1380 CcA GLU S0 12.542 -4.628 19.717 1.00 0.44
ATOM 1381 HA GLU S0 12.802 -4.990 20.701 1.00 0.48
ATOM 1382 CB GLU 90 11.032 -4.395 19.645 1.00 0.49
ATOM 1383 HB1l GLU 30 10.749 -4.177 18.626 1.00 0.75
ATOM 1384 HB2 GLU S0 10.766 -3.563 20.280 1.00 0.91
ATOM 1385 CG GLU 90 10.301 -5.653 20.116 1.00 1.00
ATOM 1386 HG1 GLU 90 10.670 -5.941 21.090 1.00 1.59
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ATOM 1484 HD12 LEU 96 20.016 -10.438 22.519 1.00 1.69 ATOM 1485 HD13 LEU
96 18.999 -11.707 23.201 1.00 1.48 ATOM 1486 CD2 LEU 96 20.860 -12.508
21.207 1woolskdy ATOM 1487 HD21 LEU 96 21.562 -11.688 21preBUSd/B000l. 93
ATOM 1488 HD22 LEU 96 21.068 -13.131 20.352 1.00 1.80 ATOM 1489 HD23 LEU
96 20.961 -13.091 22.111 1.00 1.98 ATOM 1490" C LEU 96 17.244 -14.774
19.639 1.00 0.63 ATOM 1491 O LEU 96 17.546 -15.930 19.858 1.00 0.72 ATOM
1492 N GLU29% 163801332 AU 4260919, 374-414 066 (955549 %‘f i 49343-IN GLU 97 15. 802
1449

-13.484 19237 1330 4, 5% ATOM 1498 LA GEkD70 o- 56445 19.329 1.00

0.52 ATOMx0513A (@bl Gy 150348 - 16242026 201058, 00200. 1695 ATOM 1496 CB GLU
97 14.134 % % o1 %\A 8 1.330 o. qg;gggwqwg;gg}g;ggl;gggu D1; 13. 340 -16. 127
20. 606 1. 04 53A 98 4iB2 Ghbid8y 18294317-84. 41 203769 1. 00 1.07
ATOM 1499 GEMAL sy? W5 WB6 -915. 71 é%/g g%% %ﬁ 2-09ATERE 1500 HGL GLU 97
15.579 - 142884 23118 HR0 19199 £ 198 1H3790 - 16. 455 21. 504
1.00 1.89 AFOMLIFOXECORGLU 97 1412482 - 15595415 5%9984001 00351 82 ATOM 1503

CE1 GLU 97 X% 57&% 13, 88 221801 120§t 2 245 »150% 23 GLU 97 14.300

-15. 654 24.:844 14@0 }@14@1{ ATOM 1503. 4(53':G:U09?7 1334987.0015..994 18. 160 1. 00

0.43 ATO\A:%)Lligo:%jé%lZ.ng - $3:8p5-382%352- 32001, 4437 ATOM 1507 N PRO

98 14.382 1. 04 o.4az.5¢a’@/¢.13;5@gﬁmépm09& [88. 539 - 15. 121
15. 757 1. 0@ S04AHERITHR 0O YA P %? % g 60 1.00 0. 45
ATOM 1510 @%R&“ﬁ 34. % glliié 63§?§§59 i otk Hea 1511 HB1 PRO 98
14. 543 - 14.28638 11?078%21 I1SERO0 (8256 quggw%gé? ggo 1@ D06 -16. 467 14.121
1.00 0.54 A3bviigIogiPro 88 15 3153146001418 0. 50 ATOM 1514

HGL PRO 98 2T 52810 115, 374 1492838 170@40-6346 Aﬁg@gqsw %'gl PRO 98 15. 996
81715168 302 16.674 1.00

-17.060 14.233% £ibp @ 55 ATEM 1538 €D BRED

0.47 ATOMzrB47 142 PRGBS 18. 669 191004 124.29¢ . D2971 100 ®-58 ATOM 1518 HD1

PRO 98 16. 483" - $A1%54% 19114921 00 13:80 —Xfem B528 ¢ 3RrG:88 12. 183 - 15.832

15. 800 1. 00n10¢ 38416ATEOM skB20 € PRO1981782-1065 - 3]375(545 @®5.821 1.00 0.42 ATOM

1521 N THR & 1ﬁ4§318§ 5073315, 82@ 352 005 Qo3 715- HPOV o522 36N THR 99 11. 220

-14. 098 15.828 1400 B 3&s ATGM 1523.71GA '-FHR299199$4148 601 :. 668 15.878 1. 00

0.38 ATOVAE94 g0 TER A9 9. gog ﬁs #32°342%88 32204 3. 4355 ATOM 1525 CB THR

99 9.076 - LBnS044%7. B0, 00530, 45 15ATOM-1526 HBTeTHR. @0 $4D84 - 15, 727 17. 233
1.00 0. 46 1@327 STHR299 8.2989%- 13 53915_51753316331 PR3 0.49 ATOM 1528
HGL THR 99 #4253 1nkc 16. 9538 1.10(k4D. 85 54 ATOM2E52%00CE@ STHR 99 9. 892

-15. 861 18.% . lhg ﬁ?ﬁﬁs ATEM 15363213 BBR 8919, §6% -or8: 163 19. 198 1.00

1.21 ATOMX 99 ¢h0. 9155 6]16 96)163].8230674 1.0 11022 ATOM 1532 HG23

THR 99 9.4@3& mA % THRl Ajfggg 1538 7CITHR 097 8. 914 -15. 104

14.728 1.0 35.,9.5@ 145.4d81 11eb. 0539 1. 00 0. 30 ATOM

1535 N I LE g G6499314 5(@ 7:§80®4{g7§7 g’gd{l ggSS?li-lN | LE 100 7. 443

-16. 392 15. 93 2.783 -3.976 24.363 1.0 17
ATOM 1435 HHll e 93 13905 3 493 53.491 100 3.53
ATOM 1436 HH12 ARG 93 12.149 -3.768 25.103 1.00 3.77
ATOM 1437 NH2 ARG 93 13.817 -5.502 25.671 1.00 2.56
ATOM 1438 HH21 ARG 93 12.532 -6.189 25.800 1.00 2.42
ATOM 1439 HH22 ARG 93 13.182 -5.294 26.415 1.00 3.34
ATOM 1440 C ARG 93 15.656 -9.526 20.034 1.00 0.44
ATOM 1441 © ARG 93 16.049 -10.611 20.450 1.00 0.46
ATOM 1442 N ASN 94 14.781 -9.419 15.108 1.00 0.43
ATOM 1443 HN ASN 94 14.510 -8.533 18.790 1.00 0.44
ATOM 1444 CA ASN 94 14.142 -10.642 18.535 1.00 0.46
ATOM 1445 HA ASN 94 13.738 -11.243 19.336 1.00 0.48
ATOM 1446 CB ASN 94 13.012 -10.233 17.589 1.00 0.52
ATOM 1447 HBL ASN 94 12.667 -11.099 17.045 1.00 0.56
ATOM 1448 HB2 ASN 94 13.376 -9.491 16.893 1.00 0.53
ATOM 1449 CG ASN 94 11.854 -9.648 18.399 1.00 0.57
ATOM 1450 OD1 ASN 94 11.720 -9.922 19.575 1.00 1.33
ATOM 1451 ND2 ASN 94 11.005 -8.848 17.814 1.00 1.12
ATOM 1452 HD21 ASN 94 11.114 -8.628 16.865 1.00 1.88
ATOM 1453 HD22 ASN 94 10.258 -8.469 18.323 1.00 1,13
ATOM 1454 C ASN 94 15.176 -11.461 17.758 1.00 0.47
ATOM 1455 O ASN 94 14.989 -12.637 17.513 1.00 0.47
ATOM 1456 N MET 95 16.261 -10.856 17.362 1.00 0.55
ATOM 1457 HN MET 95 16.396 -9.507 17.564 1.00 0.59
ATOM 1458 CA MET 95 17.292 -11.613 16.597 1.00 0.63
ATOM 1459 HA MET 95 16.860 -11.996 15.684 1.00 0.66
ATOM 1460 CB MET 95 18.466 -10.691 16.267 1.00 0.78
ATOM 1461 HB1 MET 95 19.130 -11.185 15.573 1.00 0.83
ATOM 1462 HB2 MET 95 19.003 -10.451 17.173 1.00 0.87
ATOM 1463 CG MET 95 17.932 -9.409 15.632 1.00 0.92
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ATOM 1537 CA | LE 100 6.890 -15.143 13.398 1.00 0.38 ATOM 1538 HA I LE 100
7.470 -15.079 12.489 1.00 0.38 ATOM 1539 CB | LE 100 5.713 -16.102 13.190

1. 00 0. 46Vv0ATEIV9.540 HB I LE 100 6.080 -17.117 13. 135 1. 0O0OPOT/A901/6%100

SUBSTI TUTE SHEET (RULE 26) WO 01/85769 PCT/US01/ 15100 ATOM 1541 '"1 ILE
100 4.970 -15.744 11.895 1.00 0.53 ATOM 1542 1. 1 ILE 100 4.707 -14.697
.910 1.00 0.54 ATOM 1543 HGL2 | LE 100 4.070 -16.337 11.826 1.00 0.59 ATOM
1544 C&2 I%‘?O@ié@- 7891215, 428 1413715 12063205015 AT 1585 HG21 | LE 100

4.105 -16 14.50301 80 1.963 'EOJW&S%?SHGZZ ﬂoLElldDO 1427149 -15. 087 14. 253

1.00 1.14 2AFOM: 4?251%% g; 10018 Qg % %%v% ﬁo 91500 1.17 ATOM 1548
CDI | LE 10Gr&: 854y L& 13675 f15(33s 013923 HDLd | LE 100 6. 567
-16. 804 10.2820 14T0 HE3 22T ATOM 1530 gdg ‘%%oelﬁ . 127 10.402 1.00
1.15 ATovl“iggllHjlé | LES100825. 238525 2171: 80 21831 ATOM 1552 C
| LE 100 6. 36&: 373754 130767961, 00 10.83 —mmvllwss 0-LE-4D0 5. 956 -12.988

12.917 1.0 AIATEMIEE54 3 THRI{GI2 61377 -10%:819:085.031 1. 00 0.39 ATOM

1555 HN TH Ta»olleqs?m kd. 0543 15. 468’234 00 0 40. 32AT€1\A015)569 CA THR 101 5.881
-12.078 15. 3;%0%{% 53} ;ZE\ gg@ﬁ% 3430 Tta718 14.727 1.00
0.48 ATOV8581 1 5200 1322381 36 @201, Abo0.c31 ATOM 1559 HB THR
101 4.849 -31®: 206201 7cG1 2091, OFF 0. 54394 g@%ggs eg% 2@ 117;8 6.134 -12. 661

17. 777 1. 0G7f 54% ATy 861 Har THE: - 1508 1.00 0.89 .
ATOM 1562 G« THRs3L@m14.5011 9513. 139286 -¥BE71. BCL68. 50 ATOM 1563 HR1 THR

101 3.336 gg‘;sqzagﬁlée}ﬁl 0ff 1. 2GS ATOM b A5 2 IR 1f 3. 493 - 13. 153

17. 684 1. OOhrdy 20.486ATEM LES65 HG23 TReIR64012.406364 .2014 1183 1161 505 1. 00 1. 14

ATOM 1566 R4P0 mRl08E - 135 104 gﬁ%z@li 90@0@ 311 ATGVEL567 0 THR 101

6. 926 -9. 9%tord 6.1@86] m30(Ev0. 46 ATQW h®218021198 11. 513 15. 095

1.00 0. 34 ;5;696 Hgggvs X02 8. 1%00 ®§293 2}912_1;87;4331 Pb2 0.31 ATOM 1570

CA CYS 102 Bo4o0d 492].0N6 915, 463 1. AMATMME%HA) "&YS 102 9. 591
-10. 353 16. 14 Qg oM 1 %B g 1 é%%o 2 984 368 14.611 1.00
0.34 ATOM 3]’12%% s 02%%0 373‘ zgaf 1 ;%13?; %0 00583 ATOM 1574 HB2
CYS 102 10.%90M - ﬁ)l% %g 208 1. O(HEL3AQLS A;‘fo%@% 198 Y& 102 12. 004

-10. 214 14.%35 143 157‘6 F6 s 468 -TUoAl5 14.013 1.00

0.89 ATOMABY7 1LY 1€ 1@2 9.9779 - 3%%\1& gu 0100032; 3ATOM 1578 0 CYS

102 9. 273 -Bow4dadn. ¥asd. 0050. 32 135 HEl 1453 B29H06 - 9. 484 13. 068

1.00 0.33 APOMISEBOCHNIPHE 03 8. 3:7 21%“653"01 P2 0. 36 ATOM 1581

CA PHE 103 B3%04:08. Fleah2. 230 1. c;}gg%o?j oTO7 ha8 103 9.226 -7.437

12. 643 1. 00M9% 3450ATOM $§83 TB PHE3103 952 gz 18816 5&@0 §%§ 1..00 0.37 ATOM
T

1584 HB1 PHES10338 o6 S, 778 10. 240 d Bbses 4E-3 o HB2 PHE 103 8. 900

-9:503 10. 41'5?@11 1@@)3 OCFBGPROATCM 158613039%1103151? 78600 - 8- §?9 10..881 1.00

0.38 ATOM 1510 CB PRO 98 14.397 -15.630 14.585 .00 0.
ATOM 1511 HBl1l PRO 98 14.543 -14.838 13.874 1.00 0.56
ATOM 1512 HB2 PRO 98 13.906 -16.467 14.121 1.00 0.54
ATOM 1513 CG PRO S8 15.758 -16.073 15.146 1.00 0.50
ATOM 1514 HG1l PRO 98 16.520 -15.374 14.838 1.00 0.52
ATOM 1515 HG2Z PRO 98 15.996 -17.060 14.774 1.00 0.57
ATOM 1516 CD PRO S8 15.680 -16.102 16.674 1.00 0.47
ATOM 1517 HD2 PRO 98 15.669 -17.124 17.029 1.00 0.53
ATOM 1518 HD1 PRO S8 16.492 -15.547 17.114 1.00 0.50
ATOM 1519 C PRO S8 12.183 -15.832 15.800 1.00 0.38
ATOM 1520 © PRO 98 12.106 -17.045 15.811 1.00 0.42
ATOM 1521 N THR 99 11.118 -15.073 15.829 1.00 0.37
ATOM 1522 HN THR 99 11.220 -14.098 15.823 1.00 0.38
ATOM 1523 CA THR 99 9.748 -15.668 15.878 1.00 0.38
ATOM 1524 HA THR 83 9.809 -16.742 15.786 1.00 0.43
ATOM 1525 CB THR g9 9.076 -15.304 17.205 1.00 0.45
ATOM 1526 HB THR 99 8.084 -15.727 17.233 1.00 0.46
ATOM 1527 O0Gl THR 89 8.989 -13.891 17.316 1.00 0.43
ATOM 1528 HG1l THR $9 9.097 -13.517 16.438 1.00 0.85
ATOM 1528 CG2 THR 99 9.892 -15.861 18.374 1.00 0.58
ATOM 1530 HG21 THR 59 9.862 -15.163 19.198 1.00 1.21
ATOM 1531 HG22 THR 99 10.915 -16.007 18.064 1.00 1-.22
ATOM 1532 KG23 THR 93 9.473 -16.806 18.687 1.00 1.10
ATOM 1533 C THR 99 8.914 -15.104 14.728 1.00 0.34
ATOM 1534 © THR 99 9.319 -14.181 14.051 1.00 0.30
ATOM 1535 N ILE 100 7.751 -15.649 14.503 1.00 0.37
ATOM 1536 HN ILE 100 7.443 -16.392 15.063 1.00 0.41
ATOM 1537 CA ILE 100 6.8%0 -15.143 13.398 1.00 0.38
ATOM 1538 HA ILE 100 7.470 -15.079 12.489 1.00 0.38
ATOM 1533 CB ILE 100 5.713 -16.102 13.190 1.00 0.46
ATOM 1540 HB ILE 100 6.080 -17.117 13.13%5 1.00 0.49
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ATOM 1587 CD1 PHE 103 .11.430 -9.774 11.273 1.00 0.40 ATOM 1588 HD1 PHE
103 10.854 -10.647 11.537 1.00 0.45 ATOM 1589 CD2 PHE 103 11.526 -7.466
10. 540 1w0o008x439 ATOM 1590 HD2 PHE 103 11.022 -6.561 10. PGBUL010G1®. 56
ATOM 1591 CE1 PHE 103 12.829 -9.815 11.328 1.00 0.45 ATOM 1592 HE1 PHE 103
13.331 -10.722 11.630 1.00 0.52 ATOM 1593 CE2 PHE 103 12.924 -7.506 10.594
1.00 0.52 ATO\/I 1594 HE2 PHE 103 13. 500 6 630 10.333 1.00 0.62 ATOM 1595

CZ PHE 103*\'1!2% %} %@ %989 1:efj°qindss ATcld1398 Hz PHE 103 14. 655
LgDE@s5mE A &M 159

-8.712 11 ﬁé 4. (ﬁoFlltlEBf‘tﬂBuYs?Zla e0/.®@3% 12.081 1.00 0.35

ATOM 1598 FoPHES103°®B, BE6 1® 949 éﬁ%gﬁ gaao 4 q; %599 N ASP 104
6. 344 -8, THRI 1R HE 0187  ATOMI6GD 06N AS 1d4o<ﬁ 4D -9.525 13. 126

1. 00 0. 38 ap&f OMs466d23CAEASF00104 45800 -18.943 5151 290516001 {}(270 41 ATOM 1602 HA

ASP 104 4. %ﬁ 4% ﬁﬁ‘ﬂiﬁéﬁ 00 §:%3 T1APeM 1508 GRiAsP2104 4.063 -9. 488

13.220 1.0 1E6040HBI  ASI3s10453202%.4@. 18 181243 1.00 0.52 ATOM
1605 HB2 AN 10SU FI3IEY. 693 14, g%ﬁallgygég SeIA ﬁ%l g CG ASP 104 4.186
-10. 807 122884 :D0S0. BE gg?gvl 16 474 796 11.388 1.00
1.11 ATOMMDE08L58D2N ASPR1 0408, 673 6-377. *8@3‘1&2159%% % 9390 ATOM 1609 C ASP

104 4. 607 2058223631 @Bt 0. 39 & Atav £63 01D 4943833 -6.268 12.659

1. 00 O, . 41arcATQM51 644 'NIRGLIJJOJlOS 552279 ~16. 778414121272715001 0380. 38 ATOM 1612 HN

GLU 105 5. 81 gsas 2 1 9. 00 G-29 ALSM 18133 catdi2los 4.997 -5.483

14. 959 1. Ofrdi. 3thes A GUY¥. 153513, 694 217.51736704.50 560 1. 00 0.42 ATOM
1615 CB GLifor(Q51%1 773 T%t 4%}5\/'16 2759%% Q%ﬁé 43% g%/ggwmmm GLU 105 6. 831
-5. 442 16. 0528 11300 8585R 1617 182 6.2320 16.867 1.00
1.05 62 SMRST| BAECSHEET (RULE 2@)4%&@533@ quEjUJs%PBwO ATOM 1618 r
GLU 105 5. 38 - 21 8877 57056,0,1. 00 .3 2ol o b 4.325 -4. 131

. 164 1. 0Brob. 7867 APOVEF6200HG2 GIELBZE0SS BIT5EE-08. 480 6°§§9 1.00 1.61 ATOM

1621 CD GLPEYOSIN Ol Sf 238 18, 44122 ﬁé 5125@? %iTQVBSm& 10E1 GLU 105 5. 950

-3.235 19. i%8 11506) 22 16vs ATCM 1623 . (E2-16i¢ 0-5-3248 18. 771 1. 00

2.05 ATOMIH241 g%gg@ 30%70 -4: %?11@5@5651 01 85 35:32ATOM 1625 0 GLU

105 4. 862 2 29%571 ¢vsl 0620 3810 :NVGVIlJJGEGINSN_A 106083557 -4.535 13. 359

1.00 0. 35 a%“’%?%s?*gé AS306 7;50%4 =18:33861133425,4. bG70. 35 ATOM 1628 CA

ALA 106 7. oz'l. 00 ﬂ.% -Al 1628 HAOALA8R06 7.149 -2.536
13.034 1.0 §0V533§633 %?B ALA 1136 7§: 245011318400 1o 339 1.00 0.39 ATOM
1631 HB1 A ulO 7§ 60 pu=3 8 12. Bl6ns1.-00:sd. 00 0ssATIOM 1632 HB2 ALA 106 8. 400

-3.972 10. 888 11% A?%lE&Ag@lle% ;&g@;&wl@@sg 835 - 33770 12.399 1.00

1.10 ATC]\/I:%341 7 -311432962.54300 .00 36.34ATOM 1635 0 ALA

106 5.792 AH]3930C838= Q3 0. 36 2- gggouvu;@@eslg«lgl\i gg)7°5§1632 -4.304 10.698

1.00 0.41 arou 1585 PHE 103 8.900 -9.503 10.459 1.00 O.
ATOM 1586 CG PHE 103 107790 _8.995 Io.s81 Y00 o 3
ATOM 1587 CD1 PHE 103 11.430 -9.774 11.273 1.00 0.40
ATOM 1588 HDL PHE 103 10.854 -10.647 11.537 1.00 0.45
ATOM 1589 CD2 PHE 103 11.526 -7.466 10.540 1.00 0.47
ATOM 1590 HD2 PHE 103 11.022 -6.561 10.233 1.00 0.56
ATOM 1591 CEL PHE 103 12.829 -9.815 11.328 1.00 0.45
ATOM 1592 HEL PHE 103 13.331 -10.722 11.630 1.00 0.52
ATOM 1593 CE2 PHE 103 12.924 -7.506 10.594 1.00 0.52
ATOM 1504 HE2 PHE 103 13.500 -6.630 10.333 1.00 0.62
ATOM 1595 Cz PHE 103 -13.576 -8.680 10.989 1.00 0.48
ATOM 1596 Hz PHE 103 -  14.655 -8.712 11.030 1.00 0.53
ATOM 1597 € PHE 103 7.216 -7.935 12.081 1.00 0.35
ATOM 1598 © PHE 103 6.856 -6.949 11.469 1.00 0.35
ATOM 1599 N ASp 104 6.344 -8.728 12.637 1.00 0.37
ATOM 1600 HN ASP 104 6.640 -9.525 13.126 1.00 0.38
ATOM 1601 CA ASP 104 4.890 -8.415 12.516 1.00 0.41
ATOM 1602 HA ASP 104 4.618 -8.378 11.471 1.00 0.43
ATOM 1603 CB ASP 104 4.063 -9.488 13.220 1.00 0.47
ATOM 1604 HBL ASP 104 3.027 -9.184 13.243 1.00 0.52
ATOM 1605 HB2 ASP 104 2.423  -9.613 14.228 1.00 0.45
ATOM 1606 C©G ASP 104 4.186 -10.807 12.454 1.00 0.52
ATOM 1607 ODL ASP 104 4.780 -10.796 11.388 1.00 1.11
ATOM 1608 oOD2 ASP 104 3.673 -11.803 12.938 1.00 1.20
ATOM 1603 C ASP 104 1.607 -7.058 13.162 1.00 0.39
ATOM 1610 O ASP 104 3.833 -6.268 12.659 1.00 0.41
ATOM 1611 N GLU 105 5.229 -6.784 14.275 1.00 0.38,
ATOM 1612 HN GLU 105 5.847 -7.438 14.663 1.00 0.38
ATOM 1613 CA GLU 105 1.997 -5.483 14.959 1.00 0.39
ATOM 1614 HA GLU 105 3.942 -5.367 15.160 1.00 0.42
ATOM 1615 CB GLU 105 5.771 -5.448 16.279 1.00 0.43
ATOM 1616 HBL GLU 105 §.831 -5.442 15.075 1.00 0.85
ATOM 1617 HB2 GLU 105 S 522 -6.320 16.867 1.00 1.05
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ATOM 1637 HN GLN 107 5.886 -5.201 11.000 1.00 0.44 ATOM 1638 CA GLN 107
4.683 -4.135 9.560 1.00 0.45 ATOM 1639 HA GLN 107 5.162 -3.559 8.780 1.00
0.46 ATON 06%06CB GLN 107 4.263 -5.498 9.004 1.00 0.54 MIONBMGKH100HBL GLN
107 3.737 -6.053 9.766 1.00 0.64 ATOM 1642 HB2 GLN 107 5.141 -6.048 8. 697
1.00 0.68 ATOM 1643 CG GLN 107 3.339 5 289 7.798 1.00 0.70 ATOM 1644 HGL
GLN 107 3.863 -4, 733 7 .00 0 %é %% égego %N 107 2.461 -4.740
8.105 1.0 84 TATON & 461 GLN: B89 23 4 3:1.00 0.81 ATOM
1647 OE1l Qe 10F2Q. 8826107, W55 7. 98654, 60314 350 SIATGQMIL64EL NE2 GLN 107 3. 158
-6.922 5. 9824 1108 15263 0ATEHR 164951851 TRERE 16f744. 61X 53965 5.414 1.00 1. 89
ATOM 1650 mﬁzz m dmeza 888 -7. 78325. 61244, OOTH. 2800 ATOM 1651 C GLN 107

3. 455 -3. %g 1923 ATONI3 652360 GENDEOE- % 9245 - 2. 520 9.389 1.00
0.44 AT 5315 LIYS 8 505008 - 3.5688- &332493 159006 4ei35 ATOM 1654 HN LYS

108 3. 458 ATgM 3g 2 1Ny 7AA] 0. 447 0 O‘% g 5|_ 0% g. 819 -2.986 11. 805
it T e o 0 O

1.00 0.47 XR¥Toviibse HASL Y108 0298 20.53 ATOM 1657 CB
LYS 108 1.%881 -B3G0S 1822261, 00 9:450 -NFOM 1558 HBL LW§§108 2.414 -3.313

13.843 1. OFISH. 4831 ATOMIL659cH32 LYS0408 D366 34. 568 131485 1.00 0.55 ATOM

1660 CG LYSod 081603 388 ard, 79@ 13. 82364. 60700 58 . 3/TAWA66I0HGL LYS 108 -0. 536

-2.991 13.279 159D P. 64> ATIM 1662362194 14821F 51 - L3734 13.867 1.00

0.56 ATOM™6636aD kYS:k081@. 080 23533294 "Bba 2%% cmoeo.ggi ATOM 1664 HDL LYS
108 1. 000 A rfsgg 75809 2 1,17 g&g ég5l 1984-0. 275 - 4. 348

15. 180 1. cﬁ%ﬁ) Affb\/(giﬁs 669.CE LYS 3F g 69?7&02%4 452931 1.00 1.17
ATOM 1667 391 L1\6§0 198 oW 51 -1, 9}@& ggal 0%1 g gggvl 1668 HE2 LYS 108
-0.476 -1.78h 154 ggéizlgiﬁo 60 A 89 -3.324 16. 724
1.00 2. 14 ATATOMS3B 108 32338365-229 8957986 17% §142 0 2.66 ATOM 1671

Hz2 LYS 108os1. 52; Hg; Zﬁ;ﬂs i@i 696 3:%60 2¢€1. ATH b LYS 108 -1.945

-4.264 16.286 11606 &n 56N ATU\/I 1673-93 LY& 6308 722$171 001, 948D 11.852 1.00 0.43

ATOM 1674 BOEYSD8oE 934 Y. 668 18254824290 D7 1 ¥rdvede75 N LYS 109

3.314 -1. 128« 121634 6= Q& 01®7 ATOM11676. 26N LWSHIOQD(B D83 -1.806 12.448

1.00 0. 35 2ARTOMEIBPZ*CANL Y&7109 32688 0; 435 120466 3 obib. 38 ATOM 1678 HA

LYS 109 2.5 (me838012¢8671d. 00 02431 AIGCh 165.93CB.0¥.209 5. 068 0. 483

12.867 1. 0§TSH. 3822 A*;rﬂg\/tﬁes@ggHBl LYS28093 5254831952500 20-835 1. 00 0.66 ATOM

1681 HB2 LAt 108s55. ¢¥6L¥s0. 0 2339 1-0088. GEBOSA'EQM 1682 CG LYS 109 5.076

0.000 14. 31,1885 gglLYgAnggl 168301-3@ £¥$73 08 61209155 05:211 14.623 1.00 1.11

ATOM 1684 Mc L¥Ss 1689 Zvs482¢s- 0. 898.114. 40611. sk, 0.700 All@M 1685 CD LYS 109

4. 496 1.0753%5 55 ggz)(g 103@ ATogs/|3§gse4 H0F BYE210998. %71 1.278 14.994 1.00

0.54 ATOMTbl8 71662 085. 07601538812 b1 16y 2ds. G00d. ¥@4 ATOM 1688 CE LYS

109 4. 549 HTALE. FILE 0GP 05 SALOIEGY LELT VMIab:g 897 -0.449 16. 714

1.00 1.64 atox 1664 LYS 108 1.000 .300 801 1.17
ATOM 1665 an LYS 108 -0.275 -4 348 15.180 1.00 0.97
ATOM 1666 CE LYS 108 -0.969 . -2.453 15.931 1.00 1.17
ATOM 1667 HE1 LYS 108 -1.535 -1.917 15.189 1.00 1.70
ATOM 1668 HE2 LYS 108 -0.476 -1.760 16.590 1.00 1.60
ATOM 1669 Nz 1LYS 108 -1.889 -3.324 16.724 1.00 .2.14
ATOM 1670 HZ1l LYS 108 -2.836 -2.895 16.744 1.00 2.66
ATOM 1671 HzZ2 LYS 108 -1.527 -3.413 17.696 1.00 2.61
ATOM 1672 HZ3 LYS 108 -1.945 -4.264 16.286 1.00 2.59
ATOM 1673 C LYS 108 ©2.117 -1.489 11.852 1.00 0.43
ATOM 1674 O LYS 108 1.274 -0.668 11.548 1.00 0.47
ATOM 1675 N LYS 109 3.314 -1.128 12.216 1.00 0.37
ATOM 1676 HN LYS 109 3,983 -1.806 12.448 1.00 0.35
ATOM 1677 CA LYS 109 3.668 0.315 12.266 1.00 0.38
ATOM 1678 HA LYS 109 2.945 0.838 12.867 1.00 0.43
ATOM 1679 CB LYS 109 5.068 0.483 12.867 1.00 0.38
ATOM 1680 HB1l LYS 109 5.348 1.525 12.835 1.00 0.66
ATOM 1681 HB2 LYS 109 5.776 -0.096 12.293 1.00 0.65
ATOM 1682 CG LYS 109 5.076 0.000 14.326 1.00 0.71
ATOM 1683 HG1 LYS 109 §.091 -0.217 14.623 1.00 1.11
ATOM 1684 HG2 LYS 109 4.482 -0.898 14.406 1.00 1.07
ATOM 1685 CD LYS 109 4.496 1.075 15.256 1.00 0.60
ATOM 1686 HDL LYS 109 3.471 1.278 14.994 1.00 0.54
ATOM 1687 HD2 LYS 109 5.076 1.981 15.167 1.00 0.70
ATOM 1688 CE LYS 109 4.549 0.574 16.701 1.00 1.05
ATOM 1689 HE1 LYS 109 4.897 -0.449 16.714 1.00 1.64

. ATOM 1650 HEZ LYS 109 3.561 0.623 17.134 1.00 1.55
ATOM 1691 Nz LYS 109 5.480 1.426 17.493 1.00 1.71
ATOM 1692 HZl LYS 109 5.381 1.202 18.503 1.00 2.20
ATOM 1693 Hz2 LYS 109 5.251 2.429 17.334 1.00 2.20
ATOM 1694 HZ3 LYS 109 6.458 1.241 17.184 1.00 2.19
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ATOM 1690 HE2 LYS 109 3.561 0.623 17.134 1.00 1.55 ATOM 1691 NZ LYS 109
5.480 1.426 17.493 1.00 1.71 ATOM 1692 HZ1 LYS 109 5.381 1.202 18.503 1.00
2.20 ATONO 06836HZ2 LYS 109 5.251 2.429 17.334 1.00 2. 20 PATOMIIBHMD HZ3 LYS
109 6.458 1.241 17.194 1.00 2.19 63 SUBSTI TUTE SHEET (RULE 26) WO 01/85769
PCT/ US01/ 15100 ATOM 1695 LYS 109 3.631 0.880 10.845 1.00 0.37 ATOM 1696

160 0. 55 Stitos 43 Ladia0 4 b s Unibehith 0o 34 ara 1630 Ca

|LE 110 4.864 0162658 478 1100 0. 36035ATOM33700-8HA 1-0F 933 4. 532 1.618 8. 431
1.00 0. 37 Aﬂo\ﬁﬁggoﬁcﬁg LEX10 49788 Q. 8327 3689,-0508: 3. 38 ATOV 1702 HB
| LE 110 4.88% - 170294 71601 110 00 0(3932 ATONE176330GL0) LE: 10 6. 258 - 0. 485

7.991 1.00% 40170 %A %@4 15%11 Il.q 00633266; =42 159070885 1.00 0.42 ATOM
1705 HGL2 hick 1346 6c283me 0.1992 8. % B0156. 41 5o QVblg CG2 I LE 110 4.725
0.180 6. 108m%, OLO ﬁemlmm 41707 L 57110355 679000028 5. 620 1.00 1. 14
ATOM 1708 £§2 115 "BADIE 4dsq 1. 23%%10@ ﬁﬁoog EZ:LS;’{ %&T@)\ﬁlmg H&3 | LE 110
3.954 - 0. 35@u5. PO HEIDOLEL. 010 ATOM.47210 0GDE | 6201096, 984 0. 871 7,997 1.00
0.43 ATOMEZ1171DRE] EE 1245 6. 630423485 %2,183:28, 0bod. 153 ATOM 1712 HD12

ILE 110 8. 8%4 017208 cyL 886 1100 1. G9932ATOM71713.5D18 0b LE 4810 6. 795 1. 374

8.933 1. 003 08131? A48 LE %2, dotfr0. 7622 825014500 0.36 ATOM 1715
0 ILE 110 194 i /e 4570 1. 00 607ﬁ7 1Ae'ﬁ®\/l amﬁ i\IoPHE @11 1.798 -0.223

8.367 1. OOA’{P"B?i?IlATg\/I Eﬂ 15@« PHE 2t 4% %0 g g51.00 0.38 ATOM
1718 CA PHiok111d23%3 =l 169: 8. 003" 800-002 o (ATPMAY183iA PrE 111 0. 256
-0.074 6. 9841, 070 R0 FRATCM 1720 ZCR4P 1 3(35857.0010434 8.478 1.00 0. 41
ATOM 1721 ERY PHES1ER P 3f7i-1. 17842 ?5707 098¢ 433 ATGY 1722 HB2 PHE 111
0.245 - 1. 0ABMO. 739 t50G. 431 ATOM. 15723 10GAPHE419.11.00. 858 - 2. 375 7.310 1. 00

0.44 ATG\/R;”;)ZMI@J,%E&;LQI&) 521 -0 l699-Ha473 537 oboD. 4743 ATOM 1725 HDL PHE

111 1.499 a®m288726. 6F0PHE 0Q10. 50 -AFBM 2726 CDR21PHE0418.441. 823 -2. 918 7. 056

1.00 0.46 ‘BEOMZEi2 FPHEE Pﬁ&% 11 -23%8562:23678,57%7. 598 1:80 0.49 ATOM 1728

CE1l PHE 11Ar). 33Q6- 8p568 5.1390 1. 0080. 52.91ATOM03d 280 0HESR-4°HE 111 1. 161

-3.813 4. 7M1, B30 BB EEATAM 1730782 PEESd111-528 01:f5- 8:4281 5.969 1.00 0.50

ATOM 1731 HKfed Phiz9 111 912:: 9841 - 4. 19614, 76781k, 00. 7@9 SAOOATGVI 1732 CZ PHE 111

-0.940 - 4. 3%8Y 517B395H GF 0352 ATOME733 12 PEESA110215096 -4. 766 4. 303

1.00 0.56 aRkOW78734z CriHE 1111 - 0-0286 12060 85672 ﬂo®00&239 ATOM 1735 0O

PHE 111 - 02%Y7 ¥7382¥282#0 131 00 07408° AT 1788ON B8N §42 - 0. 047 1.252

9.940 1. 00af40173ATOM 437 1HN ASN-0149% 015821 Os 2y 1004840l. 00 0.41 ATOM

1738 CA Asmlzme %5;23 435210, 6:«385;'1, oQ 292432 8TOMEL 78GOHA ASN 112 -1.713

2.431 10. 4Z-ﬂml 112 .645 .425 10.638 1.00 0.43
ATOM 1739 HA ASN 112 -1;713 2;431 10.473 1.00 0.44
ATOM 1740 CB ASN 112 -0.369 2.322 12.139 1.00 0.49
ATOM 1741 HB1 ASN 112 -0.478 3.295 12.592 1.00 0.51
ATOM 1742 HB2 ASN 112 0.638 1.963 12.294 1.00 0.49
ATOM 1743 CG ASN 112 -1.363 1.350 12.777 1.00 0.54
ATOM 1744 OD1 ASN 112 -2.285 1.763 13.452 1.00 1.23
ATOM 1745 ND2 ASN 112 -1.218 0.067 12.587 1.00 1.22
ATOM 1746 HD21 ASN 112 -0.477 -0.267 12.03% 1.00 2.00
ATOM 1747 HD22 ASN 112 -1.850 -0.562 12.992 1.00 1.25
ATOM 1748 C ASN 112 -0.044 3.729 10.100 1.00 0.42
ATOM 1749 © ASN 112 -0.734 4.712 9.922 1.00 0.43
ATOM 1750 N LEU 113 1.241 3.755 9.861 1.00 0.42
ATOM 1751 HEN LEU 113 1.788 2.959 10.025 1.00 0.42
ATOM 1752 CA LEU 113 1.877 5.011 9.361 1.00 0.45
ATOM 1753 HA LEU 113 1.674 5.806 10.058 1.00 0.48
ATOM 1754 CB LEU 113 3.396 4.800 9.246 1.00 0.51
ATOM 1755 HBl LEU 113 3.592 4.029 8.516 1.00 0.58
ATOM 1756 HB2 LEU 113 3.784 4.487 10.204 1.00 0.65
ATOM 1757 CG LEU 113 4.107 6.097 8.812 1.00 0.66
ATOM 1758 HG LEU 113 3.530 6.596 8.049 1.00 1.18
ATOM 1759 CDl LEU 113 4.272 7.037 10.015 1.00 1.30
ATOM 1760 HD1l LEU 113 4.845 7.905 9.721 1.00 1.71
ATOM 1761 HD12 LEU 113 4.789 6.519 10.808 1.00 1:92
ATOM 1762 HD13 LEU 113 3.304 7.355 10.366 1.00 1.86
ATOM 1763 CD2 LEU 113 5.487 5.740 8.249 1.00 1.24
ATOM 1764 HD21 LEU 113 5.868 4.867 8.757 1.00 1.64
ATOM 1765 HD22 LEU 113 6.166 6.566 8.396 I.00 1.80
ATOM 1766 HD23 LEU 113 5.401 5.531 7.193 1.00 1.86
ATOM 1767 C LEU 113 1.302 5.379 7.993 1.00 0.42
ATOM 1768 ©O LEU - 113 0.782 6.460 7.801 1.00 O0.44
ATOM 1769 N MET 114 1.390 4.497 7.038 1.00 0.42

JATOM 1770 HN MET 114 1.814 3.630 7.205 1.00 O0.44
ATOM 1771 C» MET 114 0.847 4.820 5.692 1.00 0.44
64

SUBSTITUTE SHEET (RULE 26)



ATOM 1740 CB ASN 112 -0.369 2.322 12.139 1.00 0.49 ATOM 1741 HB1 ASN 112
-0.478 3.295 12.592 1.00 0.51 ATOM 1742 HB2 ASN 112 0.638 1.963 12.294
1.00 0. 4WOATgA 743 CG ASN 112 -1.363 1.350 12. 777 1.00 BCBHUSOIANPOM 1744
OD1 ASN 112 -2.285 1.763 13.452 1.00 1.23 ATOM 1745 ND2 ASN 112 -1.218
0.067 12.587 1.00 1.22 ATOM 1746 HD21 ASN 112 -0.477 -0.267 12.039 1.00
2.00 ATOM 1747 HD22 ASN 112 -1.850 -0.562 12.992 1.00 1.25 ATOM 1748 C
ASN 112 -0.%4 3. 729 '10/AL00 B 00 0346 ATOM 1?419101A>SN01§.92 -0.734 4.712

9.922 1.00 ¥M3 Arcll 1750 NLEU 13377, 22fi5 758101481 1o 0.42 ATOM 1751
HN LEU 113 m*o1788 24 050 wB. 025 1. 00-80:242 0 ATOM21552 104 LoEkd 113 1. 877 5. 011

9.361 1.00 ¥ ]:7};‘:?83 HE LEU £132%1. 261 5. 806 1% 1.00 0.48 ATOM
1754 CB LEu,Tms 3. 73 142800 & 246 .48 011335 -ATiM 1705 163l LEU 113 3.592
4.029 8.51627¢%00 ¢ §BL VFOM 1756 HBOLELR: 84 100487520, 204 1. 00 0_65
ATOM 1757 c?gﬁEU i-olge Y;IRQ? 6]§097 1;%8219% %§o§ Eg Aov1¥58 HG LEU 113

3.530 6. 506¥8Y 04911 B3 WL18 ATOM-E759 CDETLEU.33140272237. 037 10.015 1. 00

1.30 ATOM 3:éBO0 HtfliciliElﬁfglls 2. 845 723 9052§§§72£ 20030, 7133 ATOV 1761 HD12
LEU 113 4. 7894 6. 51053, 808 1.00 1.-82636 ATOWEA 78238pD1 0L ELkal13 3. 304 7. 355

10. 366 1.005E;. 8612 ATONRE763 D2 Ift$1713253%18%-8174c0%8. 280 1. 00 1.24 ATOM
1764 HD21 Lifov1131%. 868, 867 8. 751.455001 2a6412. ATOMd765sH022 LEU 113 6. 166

6. 566 8. 396270400 %38@ 3%cnlw 6766 %HE 239 31251420 c§§4 7.193 1.00 1.86
ATOM 1767 GabkU 1 5 é?g 7 d%@ rﬁﬁi%A %% 0 LEU 113 0. 782
6. 460 7. 80127400 L 4 OM 15769 341 38 1.00 0.42"
ATOM 1770 I-ﬁ% %4;% %4 313630 %Zg '%@‘? 9% 71 CA MET 114
0. 847 4. 820~ M6922 % 44 B4 SUBQPFTEH’EﬂSI-EEJPl(RU!QE@ WO 01/ 85769

PCT/ US01/ 15019 *L AL 558 5246 24244728 981553, 0050.508 ATOM 2 rfN VAL 5
-8.477 3. 418 X4, @3101 08 1. ATICM53 CA IVARL05061 911009 016878 - 12. 714 1. 00

0.86 ATOM ZhosiA VAL % 3‘392270 8 3162 683 5: - 140:09. 84, ATEM 5 CB VAL 5

-8.442 2. 548011, 509cA @8 0. 82 Aqi@msa HE 4%AL-95810 81886 037699 - 11. 500 1. 00
1.23 ATOM¥GL VAL S8 947 1.893-3 30 2@?9 15,0051 SAJIOM 8 HGL1 VAL 5

-10.011 2. e - 1037048116180 1.762 AFQk WA3051-08. 4675 2. 368 -9.370 1.00
1.48 ATOM @y HGLE VP B1-8. 695 018441 - 195232 1539018953 -3ATOM 11 C&2 VAL 5
-6.925 2. 3780M11. BO%cL @8 1.37 ALEMI2 HGaa 1\1/@6].8851 . 349 2. 024 -10. 663

1.00 1.93 2FOv 1% HPEHAL 5 -6. 4207,53 323 TP:-B5511000G-22 76  ATOM 14 HR23

VAL 5 -6. 6980d. 652 -d&2.880 1 O 1-18 &40ATQ‘9’172’L51167‘0/AI1.05 21%k 617 2.132 -12.671

LN 4 7.7 211
1.00 0.82 #FHw 1§ o7y, $a2271-7 ggézgi}mllcgq G-B4 ATOM 17 N SER 6
-11.389 1. 180 - 124235@215190 0782 (39b 185 1bs 8993 0. 255 -12. 147
1 00 0 83 ATOM 43 GLN 7 -15.130 2.533 §.666 .00 0.66
. . ATOM - 44 0 GLN 7 -15.090 2.888 7.507 1.00 0.65
ATOM 45 N GLUO 8 -15.470 1.317 —8.979 1.00 0.69
ATOM 46 HN GLU 8 -15.504 1.043 -9.919 1.00 0.73
ATOM 47 CA GLU 8 -15.800 0.339 -7.904 "1.00 0.69
ATOM 48 HA GLU 8 ~-16.529 0.773 -7.237 1.00 0.71
ATOM 49 CB GLU 8 -16.377 -0.935 -8.526 1.00 0.78
ATOM 50 HB1 GLU 8 -16.450 -1,702 -7.770 1.00 0.81
ATOM *51 HB2 GLU 8 -15.725 -1.273 -9.319 1.00 0.79
ATOM 52 CG GLU 8 -17.768 -0.652 -9.096 1.00 0.87
ATOM 53 HG1 GLU 8 -17.707 0.150 -9.816 1.00 1.311
ATOM 54 HG2 GLU 8 -18.435 -0.368 -8.294 1.00 1.22
' ATOM 55 CDb GLU 8 -18.300 -1.912 -9.781 1.00 1.57
ATOM 56 OEl GLU 8 -19.406 -1.864 -10.292 1.00 2.30
ATOM 57 O©OE2 GLU 8 -17.590 -~-2.905 -9.784 1.00 2.12
ATOM 58 C GLUO 8 '-14.535 -0.020 ~7.113 1.00 0.62
ATOM 59 © GLU 8 ~14.569 -0.196 -5.%11 1.00 0.61
- ATOM 60 N GLU 9 ~13.429 -~-0.178 -~7.793 1.00 0.61
ATOM 61 HN GLUO g ~-13.439 -0.064 -~8.766 1.00 0.64
ATOM 62 CcA GLU 9 -12.163 -0.582 -7.106 1.00 0.59
ATOM 63 HA GLU 9 ~12.353 -1.452 -6.496 1.00 0.63
ATOM 64 CB GLU 9 -11.123 -0.939 -8.169 1.00 0.67
ATOM 65 HB1 GLU 9 -10.158 -1.063 ~7.701 1.00 0.68
ATOM 66 HB2 GLU 9 -11.069 -0.145 -8.500 1.00 0.67
ATOM 67 CG GLU g -11.524 -2.244 -8.860 1.00 0..81
ATOM 68 HG1 GLU 9 -12.552 -2.179 -9.180 1.00 1.46
ATOM 69 HG2 GLU 9 ~11.411 -3.068 -8.170 1.00 1.11
ATOM 70 CD GLU 9 -10.628 -2.471 -10.080 1.00 1-:55
ATOM 71 OEl GLU 9 -10.815 -3.474 -10.749 1.00 2.28.
ATOM 72 OE2 GLU 9 -9.772 -1.636 -10.325 1.00 2.22
ATOM 73 C GLU g -11.603 0.542 -6.221 1.00 0.52
ATOM 74 O GLU 9 -11.118 0.290 -5.135 1.00 0.51
ATOM 75 N VAL 10 -11.644 1.770 -6.659 1.00 0.50
ATOM 76 HN VAL 10 ~-12.027 1.971 -7.539 1.00 0.53
ATOM 77 CA VAL 10 ~-11.087 2.865 -5.808 1.00 0.47
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ATOM 19 CA SER 6 -12.866 1.318 -12.292 1.00 0.83 ATOM 20 HA SER 6 -13. 194
1.870 -13.160 1.00 0.89 ATOM 21 CB SER 6 -13.550 -0.049 -12.268 1.00 0.89
ATOM 22 MBD0BER6H -13.181 -0.650 -13.089 1.00 0.95 ATOM PCGI/HBRI/ISHR 6
-14.615 0.077 -12.370 1.00 0.93 ATOM 24 OG SER 6 -13.271 -0.692 -11.031

1. 00 0. 87 ATOVI 25 HG SER 6 -12.543 -0.228 -10. 613 1.00 1.20 ATOM 26 C SER

6 -13.234 1..02 0.74 0 1 94 2.113 -10.061
1.00 0.68 » ”;zﬁ“r %3&%&7 14, 13%%%% a,inoﬁ?"%t éﬁgo 75 ATOM 29 HN
GLN 7 -14.568 217§?5--‘311113'1’80|%@ 00 C¥ ABPOM 306TA L. Qll\l0 B4-14. 792 3. 496

-9.810 1. ofr. 7H7 AFMERL Bl aLN %53, 9735 4. 12 -09%0%:38. 00 0.66 ATOV 32

CB GLN 7 -4%M99972. 896Er101189 1.0040. 76.30ATAVER3 HBL GisN 7 - 16. 404 4. 793
-9.230 1. 0fi}. 7575 AFBME4 HBR GLNI72i0162788 - %;%Hﬁég 1.00 0.82 ATOM
35 CG GLN xm1517551c5 88 114. 067 1113@0 6 83 Azr 3 3GLN 7 -15.175
5.090 -11. g%vm '{%/I 37 3 73?68;%)\/? -10.585 1.00 1.26
AT 38 CoLLEN o 6adbs |14 5 0 LE 3§ CEL GN 7 -17.840
5.972 -11. 5B 11709 2. 2BET ATGM 40 NEQMG_N 078 - 157940170 7901- 11. 412 1. 00 2. 18

ATOM 41 HERRn N 015546 18 086 1282435 002 £33 SATHEE 42 HE22 GLN 7
117,288 8. 828 - 137606 400 1% 90 ATONI 43.56 GLANIE 1ibe 18672, 533 - 8. 666 1. 00

056 ATOME GINGY S G 2 el SO DAk Ripw 45 N GLU T

-15.470 1. 8% 3:9@793 16190 @1569 A—'BCM7463HIbb QB -1l 50471. 043 -9. 919 1.00
0.73 ATO\@%% %1 RS s %Cg’ 7333 1. 7L)?27016 ;Eglvl 48 HA GLU 8
-16.529 0.4 3¢ 1c0 @1 ATCH9493 Gigs QAR 1 0.935 -8.526 1.00
0.78 ATO\@%Q rg; ch§§ 1815450 - % 11§023 5?5776071 oeoco gs ATOM - 51 HB2 GLU
8 -15.725 agow278es e 180l. Qb 0. 795, AEOVE 55 CG 2768 -0.652 -9. 096
1.00 0. 87 Mmovggg P@lGIG_U1§5 17.207260. 1500 - %. mes 110@001 2511 ATOM 54 H&®
GLU 8 -18. 7=b 68" Uzgzl .00 £:22 ArdM 553D Y B3118.300 -1.912
-9.781 1.0808. 5800 AOWEE Bl GLU8069196406 -7L0864.001090.292 1. 00 2.30 ATOM
57 OF2 atﬁﬁﬁ-lﬁ%%«?@sao:ﬁg 9. 784 %5005 Zci 2 o BPOMEB LB U 8 ' -14.535
Z0.020 -7.41m8 110D O 62rs ATGM 59 0 GeU 8.5:14.568 1000196585, 911 1.00 0. 61

ATOM 60 N $3el) 9reod 3ed2fis- 013078 - 75783 Lrd9; 0,k ATRM RN GLU 9 - 13 439

-0. 064 -8. 768 118©6) 8816Hrs AT(H\/I 62 -CAoELUs 373 18.1463 1~ 5823 - 7. 106 1. 00 0. 59

ATOM 63 HATREU Bo: 1852388 - 114 52 134961@@@@3 063 CB GLU 9 -11.123

-0.939 -8.489 11803?) 85161/s ATG\/I GLEls9s - ﬂ0092]358. ecl. 068 -7.701 1.00 O.68

ATM 66 HEE U26) -1 fifo 1fF 145 aezzgoosﬁ;;‘ponoag TOMOB7 G GLU © -11. 524

-2.244 -8.860 11500 §n8drs ATGM 68 bGhoGLE 68 de2. 149 -9.180 1.00 1.46
ggTq«ligo CD GLU 9 - 10. 628

ATOM 69 HGZOBLU9; - £F. #E1 1?& 068 582170 3213)0”163

2. 471 - 10A080 B190n0BE AEOM 713081 Gl ralbks 8i5w 2474 -10.749 1.00

2 28 ATOM 1816 HE2 LYS 116 -2.264 .689 13 574 1. .
ATOM 1817 NZ LYS 116 -4.202 5.459 13.252 1.00 2.20
ATOM 1818 HZ1 LYS 116 -4.268 4.755 12.489 1.00 2.55
ATOM 1819 HZ2 LYS 116 -4.587 6.367 12.921 1.00 2.66
ATOM 1820 HZ3 LYS 116 ~4.748 5.129 14.072 1.00 2.60
ATOM 1821 C LYS 116 -2.141 8.665 8.139 1.00 0.59
ATOM 1822 O LYS 116 -2.447 9.815 8.391 1.00 0.74
ATOM 1823 N ASP 117 ~1.347 8.373 7.135 1,00 0.56
ATOM 1824 HN ASP 117 ~-1.108 7.439 6.957 1.00 0.57
ATOM 1825 CA ASP 117 ~0.794 9.464 6.268 1.00 0.63
ATOM 1826 HA ASP 117 -1.212 10.412 6.564 1.00 0.74
ATOM 1827 CB ASP 117 0.727 9.518 6.428 1.00 0.74
ATOM 1828 HB1l ASP 117 1.182 8.718 5.470 1.00 1.35
ATOM 1829 HB2 ASP 117 1.083 8.570 6.804 1.00 1.02
ATOM 1830 CG ASP 117 1.103 10.629 7.410 1.00° 1.44
ATOM 1831 ODl AsSP 117 '2.187 11.172 7.271 1.00 2.14
ATOM = 1832 0©OD2 ASP 117 0.304 10.8%17 8.286 1.00 2.15
ATOM 1833 C ASP 117 -1.125 9.214 4.795 1.00 0.55
ATOM 1834 O ASP 117 -1.718 10.04S - 4.136 1.00 0.67
ATOM 1835 N SER 118 -0.719 8.086 4.258 1.00 0.45
ATOM 1836 HN SER 118 ~0.219 7 .445 4.794 1.00 0.48
ATOM 1837 CA SER 118 -0.887 7.832 2.816 1.00 0.42
ATOM 1838 HA SER 1lis -0.515 8.600 2.221 1.00 0.45
ATOM 1839 CB SER 118 ~-0.410 6.472 2.424 1.00 0.48%
ATOM 1840 HB1 SER 118 0.552 6.339 2.900 1.00 0.53
ATOM 1841 HB2 SER 118 -0.287 6.429 1.355 1.00 0.47
ATOM 1842 0G SER 118 -1.303 5.445 2.834 1.00 c.47
ATOM 1843 HG SER 118 -1.809 5.168 2.067 1.00 0.87
. ATOM 1844 C SER 118 ~-2.489 7.836 2.540 1.00 0.39
ATOM 1845 0O SER 118 -2.950 8.491 1.634 1.00 0.41
ATOM 1846 N TYR 119 -3.257 7.113 3.309 1.00 0.40
ATOM 1847 HN TYR 119 -2.865 6.587 4.037 1.00 0.43
ATOM 1848 CA TYR 119 -4.730 7.075 3.069 1.00 0.41
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ATOM 72 OE2 GLU 9 -9.772 -1.63.6 -10.325 1.00 2.22 ATOM 73 C GLU 9 -11.603
0.542 -6.221 1.00 0.52 ATOM 74 0 GLU 9 -11.118 0.290 -5.135 1.00 0.51
ATOM 75 WO/ALSSE® - 11. 644 1.770 -6.659 1.00 0.50 ATOM 76 PINI/USRY/I5D00- 12. 027
1.971 -7.539 1.00 0.53 ATOM 77 CA VAL 10 -11.087 2.865 -5.808 1.00 0. 47
65- SUBSTI TUTE SHEET (RULE 26) WO 01/85769 PCT/ US01/ 15100 ATOM 1772 MET 114
1.306 5.729 5.j32 1.00 0.50 ATOM 1773 1 MET 114 1.161 3.676 1.722 1.00 0.48
ATOM 1774 533 Mzdisl14 2w228113. 512-4.9601 d.590 .84 LAPOM-4775 HB2 MET 114

0. 808 3. 933Tgs 73&5%@& 5519ATOM 1298 CGABET j153 §;of65 21 400 5.192 1.00
0.41 ATOMEdY 147190. 4874 258075.4469%.47400.®. 5853 ATOM 1778 HR MET
114 0.316 21451165256 1YB0 D970 Agggg 17%2 SD3MEE 119 15-4D0 0. 965 4. 795
1.00 0.90 e ET 814 1 & 3704 1.00 0553 ATOM 1781 HEL
MET 114 0. 1.18365 @278k 1100 1. 23-20ATOMSIT82 -T2 IMOT 048 0. 592 0. 059

2.773 1.00 X 818 2%1@33 Hgs VETLEE8 25328 G341 120048d63. 00 1.20 ATOM
1784 C MET 52815, 798 -1.18 02415 AT@S 1785 DEVET 114 - 1. 228

5.884 5. 14510 oogg 0@ 786 N’@gg 21.3%8 4:954,6:615 1.00 0. 38

ATOM 1787 HEHL USTH 5=20n8541 3, 569 -4.aia5 1.500 (2.3 1ATOM 2788 CA GLU 115

©2.799 4. 4106, 787 10007, 4§19 ATo\ﬂ;ig%g 34145 ¥ 25224, 361 5.780 1.00

0.46 ATOM2T790i%¢R B UL151723. 3675518008 476353 15000 ﬁh 4(7 41 ATOM 1791 HB1 GLU

115 -2. 950 0711886 627 TRO01D. 88 -ATGOM 17 éé g 50-43.119 2.342 7.205
74

1.00 0. 93 3N 0GR UTIN5 - 43889 3 11100004384 ATOM 1794 HGL
GLU 115 -5.30b 3iss5c6. %82 1200 1. 29494A1m01795214621 {1 %f_ﬁ%S -5.138 4.341
0dh2

8.257 1.00 X025 18A% 1@6 &9 QLU f153- 97483 %300 B 00 0.86 ATOM
1797 OF1 GLidui151574. dai6ask. 3160 8. 828 270021985 S ATOM. 0 98- gEz QLU 115 -6..695

2,174 8. SSIANOCLED SIE? MEQVig00 I 135,13, 134 6477045300 1 00 0. 49
ATOM - 1800 2Bnaifrd16e: 436, 436.37:216 01560 0.560 1. 1.ATOMOP80L N LYS 116
-2.365 6. 202r08; 39951;{%;@ 4q2° ATOMS1 g PoEYse-235 + 10 60455, 661 8.671 1. 00
0.45 ATOM A%H3 theL¥s B 120 668 % 543 19. 001 4500 00581 7ATOM 1804 HA LYS
116 -3.739 #10814199 168 &RGOOI ET%/I gge%cs? 7-BYS u8% 125021 7.571 10. 386
1.00 0.65 ZEHwv ﬁ@6N§Bﬁ§_Y$ 3 3 4Gow8lod. 8070. 73 ATOM 1807
HB2 LYS 116am@. 9782 7C298RG10. 13'08 1. 908 % SSATOM1BOB SPGI 58S 116 - 2. 739
6.596 11. 32129 0% 72 2RrOvEd 809 HALL %1618 3066206, 305 10.928 1.00 1.06
ATOM 1810 HeRul YSes HB12 3r7 7926, 877-81% 39@%'»0@1%4*02; OATENJS1811 CD LYS 116
-2.096 6. 6432 P FHHFY . 275 ATAM IH12 ¥33d 150022260 7. 642 13. 120
1.00 1.84 AtcoM 1883mbiD2r4 YS2016 - L2-045 - %ov%% $29°%. Q0jc1. 69 ATOM 1814
CE LYS 116 23775888 6372@ 643 1. 0@ 163 61 8251 1 el ol4¥S 116 - 2. 724

121 3.844 1.218 2.603 1. 0.

5. 998 14. 662‘1;63 0?33% 8 A.RG 121 —3.239 10.541 3.115 1.00 0.43
ATOM 1893 CA ARG 121 -3.347 11.810 1.386 1.00 0.45
ATOM 1894 HA ARG 121 -3.618 12.955 1.429 1.00 0.49
ATOM 1895 CB ARG 121 -1.825 11.783 1.313 1.00 0.47
ATOM 1896 HBl ARG 121 -1.470 12.338 0.460 1.00 0.49
ATOM 1897 HB2 ARG 121 -1.559 10.741 1.202 1.00 0.48
ATOM 1898 CG ARG 121 -1.185 12.341 2.594 1.00 0.56
ATOM 1899 HGl ARG 121 -0.442 11.645 2.952 1.00 1.20
ATOM 1900 HGZ ARG 121 -1.947 12.468 3.349 1.00 1.08
ATOM 1901 CD ARG i21 -0.518 13.695 2.321 1.00 1.18
ATOM 1902 HD1 ARG 121 -1.275 14.440 2.130 1.00 1.73
ATOM 1903 HD2 ARG 121 0.136 13.615 1.465 1.00 1.91
ATOM 1904 NE ARG 121 0.284 14.081 3.513 1.00 1.81
ATOM 1905 HE ARG 121 0.159 13.622 4.364 1.00 2.29
ATOM 1906 CZ ARG 121 1.164 15.050 3.420 1.00 2.47
ATOM 1907 NH1 ARG 121 1.886 15.375 4458 1.00 3.36
ATOM 1908 HH1l ARG 121 1.765 14.8895 5.324 1.00 23.67
ATOM 1909 HH12 ARG 121 2.561 16.110 4.387 1.00 3.97
ATOM 1510 ©NH2 ARG 121 1.321 15.686 2.292 1.00 2.78
ATOM 1911 HH21 ARG 121 0.766 15.438 1.497 1.00 2.59

° ATOM 1912 HH22 ARG 121 1.995 16.421 2.222 1.00 3.55
ATOM 1813 ¢C ARG 121 -3.959 11.273 0.131 1.00 0.42
ATOM 1814 O ARG 121 -4.306 11.957 -0.806 1.00 _0.44
ATOM 1818 N PHE 122 ~4.079 9.967 0.099 1.00 "0.39
ATOM 1916 HN PHE 122 -3.782 9.429 0.861 1.00 -0.40.
ATOM 1817 CA PHE 122 ~4.647 9.296 ~1.114 1.00 0.40
ATOM 1918 HA PHE 122 -4.008 9.489 -1.963_ 1.00  0.42
ATOM 1913 CB PHE 122 -4.746 7.783 -~0.886 1.00 0.40
ATOM 1820 HBl1 PHE 122 -5.785 7.498 -0.826 1.00 0.54
ATOM 1921 HB2 PHE 122 -4.253 7.523 0.032 1.00 0.48
ATOM 1822 CG PHE 122 -4.092 7.041 -2.028 1.00 0.38
ATOM 1923 CD1 PHE 122 -2.709 6.825 -2.025 1.00 0.45
ATOM 1924 HD1 PHE 122 -2.106 7.196 =-1.210 1.00 0.67
ATOM 1925 CD2 PHE 122 ~4.874 6.559 -3.085 1.00 0.69

67

SUBSTITUTE SHEET (RULE 26)



ATOM 1816 HE2 LYS 116 -2.264 4.689 13.574 1.00 1.73 ATOM 1817 NZ LYS 116
-4.202 5.459 13.252 1.00 2.20 ATOM 1818 Hz1 LYS 116 -4.268 4.755 12.489
1.00. 2. 560 0HF4 1819 HZ2 LYS 116 -4.587 6.367 12.921 1. 0PCRUSE/154000M 1820
HZ3 LYS 116 -4.748 5.129 14.072 1.00 2.60 ATOM 1821 C LYS 116 -2.141 8.665
8.139 1.00 0.59 ATOM 1822 0 LYS 116 -2.447 9.815 8.391 1.00 0.74 ATOM
1824 H\, ASP 117 -1.108
190046(456 268 1.00 0.63
ezl 2120, 41216045645 B590-09774 1-

1823 N ASP

ATOM 1826 HiohSPiabd 731l
0.727 9. 518MG>M42

1.35 ATO\/I

117

-1.347 8.373 7.135 :
7.439 6. 9572240013 5722

Boviihos

g

BiE74 12ATOM 828 HBEASH 1267 11@<,1_

71

117 1.103 1@T082919P24350 PHE)(Q'12

1.00 2.14

BV 1532 SODZASREA17 0638H

ASP 117 -1. 1@5 0123484, ¥95 1290 O. 55835AT

4,136 1.00 (F{7 ATOW 1835 NZSER IEeseo0.

.00

-A5p i1

0

175 e

s4827 CB ASP 117
. 719 5.470 1.00

083 8. mo 5630441100 110020, 7ATOM 1830 CG ASP
SPooLld 2. 187 11.172 7.271
R17-85086.40 00.42. 15 ATOM 1833 C
1333-1. 718 10.045 -

44 2pF

SRS

Piro s 4

1836 HN SERatk8 150.82]59 Yewd43523, 794-817480 948

7.832 2.81631PM001
ATOM 1839 c%j‘;;g 1

0.552 6. 339}@»&90@94@
0.47 ATOM Y%

1.00 0. 39

A 1384

£8 Hsb

ER13ls

@8 %%3

118 -1.809 5’1‘0116812150611 I:E‘DO

631 DA

'JAT@M 11

ATOVIEB38 HR- SRR 15, - 0535 o b

80

2300 0.45 ATOM
SER 118 -0. 987
.221 1.00 0. 45

p14d0 163472 3.824 13,060 01.4B IAWUVP 840 HB1 SER 118

SUBSTI TUTE Sk=ET 1§RUkDE3 2

b

-4.924 6. 66
0.46 ATOM
119 -4.663
1.00 0.43

HDL TYR 119 7% 03
4.521 3.711 %301

9 121558?%)%
oy 8

Vies 01/ 8

447

1o - 2
1,60 . 041 ATOM 1846 N

go 388

NYR1349 126. 210-626228124625769 Z§05’001 @05

ATOM 1858 CEIMIYRS ggl FG-

-4.883 2. 40%: 44%6

0.45 ATOM 2881

119 -6.845 27586 1§653(§§2

1.00 0.50
TYR 119 -5.

1199
TR

o

50

1ZNTOM 890 HB%SER 138 166 287426. 429 1. 355 1. 00

3 303 o.45 2.4834 21,.595001 09 47.50ATOM 1843 HG SER

oo il dah s 258

TYR 119 -3. 2% 7.19.4_’33 082 3@9 112(3)0 0 ~YQ106AT

4.037 1.00 Q7¥3 1MPCHELETS C§§3TYR Lo &s-

5769 PCT129S09-/615 1D

£ 085, 493 ATOVE B0 TV A1D -

1489 7.836 2.540

%%84%% §8§69 3 06 041" 66

'F%]\/I 1849 A TYR 119
§16.19° _ 4.123 1.00
43ATO\/I 1852 HB2 TYR

190 i53  ZreN 1859100, TR 11D §e892 4.929 3. 487

dYH2419 -53.060 4. 3865 -2.466901 200

1. 006835 BEOM 1856; @bzo

7 HDZB:IIEYR414.69 6’68541 -89 123‘54 343 1.00 '0.65

52022 994-2F7EE1000 %63 1 AJCHI

.61 ATOM 1855
R 119 -7. 207

5859 HEL TYR 119

8721 ATOVIL8B0 L4 TYR 5819107, 688 3. 349 3.118 1.00
1353253892 2200} @9 61 eATOM 1862 CZ TYR
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ATOM 1866 0 TYR 119 -6.093 8.885 2.309 1.00 0.43 ATOM 1867 N ARG 120
-4.951 9.228 4.143 1.00 0.43 ATOM 1868 HN ARG 120 -4.324 8.885 4.813 1.00
0.43 ATOXO 08§06CA ARG 120 -5.494 10.606 4.252 1.00 0..47 PATOMIBT® HA ARG
120 -6.569 10.582 4.338 1.00 0.51 ATOM 1871 CB ARG 120 -4.874 11.295 5. 474
1.00 0.52 ATOM 1872 HB1 ARG 120 -5.257 12.301 5.549 1.00 0.58 ATOM 1873
HB2 ARG 120arca. 88003 11..33@ 51356 1. Q0s4d. 3Q. ssATAVL1874:£G ARG 120 - 5. 218

10. 524 6. 75%5 %o B‘OARGAT 1874 Q2 ARG@21208-391 4000 16.5758 7.518 1.00
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1.00 ATOM . 192 9 464562850 42200 -39 23-46 ATOM 1877 CD ARG
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6.528 1.00 Arof8 SATEMAEF BER ARGIZY - g?qgrlglkﬁcﬁsw iga 1.00 1.85 ATOM
1880 NE ARGMBHO 2080886 a1k 243 8. 54315042112 8 8d.¢hE ARG 120 -6. 355
9.442 8. 804”{@“0023%11é éigg\/ll;wz g}a %G% 8 1100 65409, 325 1. 00 2. 45
ATOM 1883 Nt ARES112 895110. 0 447 . 2900 ATOM 1884 HH11 ARG
120 -7.552 g@gs g%g ZO7PHE, 00273, 50 ~4APOM12S3 HHi@ AR® 1002- 8. 818 10. 366

T

11. 048 1. 00xdu 98018 TEN HiE86 12 ARG 220 28! $32§ 1o 7080 82991 1.00 2.92 ATOM

1887 HH21 ARGM121911 HR3®E] 21486 8.-B30s51. 90542 ?75071A'E®d 1888 HH22 ARG 120

-9. 260 12. O 9. 292 L,0HE3. 17 ATOR 28895 G oy 07'gs 11. 366 2.992 1.00

0.46 ATOM 41880 D2ARS112E - 92863 12 €566 12. 13 710 0 1000490 sg\TO\/I 1891 N ARG

121 -3.844 1Pi21392. B¥3FEE O ?\A %@g% § 10-58. 239 10. 641 3.115
1.00 0. 43 %W%SQBE%AP%RG%:%l - 31£ 1 otglf Rg §§2 .45 ATOM 1894 HA
ARG 121 3%& 033 1 §}§29§é 00 00439»3 ATGRS 189532C8- SARG]!QI 1.825 11.783

1.313 1.00 7 1 ARGo1A: -1:dd70112523383D. #éD 1. 00 0.49 ATOM

1897 HB2 A%g &?% g169?**_’5-0 1 1. 20272, 00.76¢ 48. 87AT@\A>018989CG ARG 121 -1.185

12. 341 2.59 sATOM; 1899iHA ARGIZX-3. 442 131845 2. 952 1.00

1.20 ATOM A9B0 3R, ARGHE21127]. 94761889 468. 631 34!99032 QOc0l. @85 ATOM 1901 CD ARG

121 - 0. 518 2dw 6%032. 32 Lrek. @2 1. 18 :gﬁggmag@; TﬁEﬁPAﬁﬁg"ﬂglszl 275 14. 440

2.130 1.00 AroF3 20ATOM 1983 09336 1332615.db. 40%s 1. 00 1.91 ATOM

1904 NE ARGl 13282 1}?@;‘09;283 5137:@3@0 9382 _%ﬂggwlﬁoﬁgg ARG 121 0. 159

13. 622 4. 3caFcd. (3. 20 TATOMs1906 —€Z4AR€§)1 3.420 1.00 2.47

ATOM 1907 Nijh ARG 1285217886135, 3755454588 - 3790-434 cy 908 HH11 ARG 121
1. 765 14. 88k, 324 1cB0ry8. 6728 ATCMaJs§99 §rllnld32 ARG 152‘1002 16. 110 4. 387

1.00 3.97 AIDvIESIOERHEEARE 121, | 215% 8%[\5% 3 1.9038% 2. 78 ATOM 1911
Bee. DY aaAT: HE2 ARG 121 1. 995

HH21 ARG 124rof). 72662 1552438 1124;97 1:

16. 421 2.2 ﬁ T 81913‘l 0.131 1.00 0.42
ATOM 1914 %ﬁ%ﬁgﬁ %%ﬁ% 95715:6 065 ?&mw‘gg ]ﬁ%@hms N PRE 122
i SR SO e e P B L

0.40. ATOMra91700A GaHEYA 221594, 6 0 0. 04§§

-42.323 .797 -034 00 1.
122 4 008 qumsg g]' ?{6%1 @ 0. 4? 721 10.241 . 847 1.00 0.45
ATOM 2051 128 9.718 §.751 -7.336 1.00 0.47
ATOM 2052 N LEU 128 -8.581 11.531 -6.724 1.00 0.45
ATOM 2053 HN LEU 129 -7.770 11.894 -6.312 1.00 0.46
ATOM 2054 CA LEU 129 -9.656 12.453 -7.181 1.00 0.49
ATOM 2055 HA LEU 129 -10.566 12.245 ~6.638 1.00 0.49
ATOM 2056 CB LEU 129 -9.218 13.896 -6.916 1.00 0.53
ATOM 2057 HB1 LEU 129 -9.912 14.578 -7.383 1.00 0.60
ATOM 2058 HB2 LEU 129 -8.233 14.046 -7.335 1.0C0 0.55
ATOM 2059 CG LEU 129 -9.177 14.156 -5.402 1.00 0.50
ATOM 2060 HG LEU 129 ~8.561 13.403 -~4.930 1.00 0.45
ATOM 2061 CD1 LEU 129 ~-8.578 15.539 -5.127 1.00 0.59
ATOM 2062 HD1ll1l LEU 129 ~-7.762 15.725 -5.810 1.00 1.16
ATOM 2063 HD12 LEU 129 -8.212 15.576 -4.112 1.00 1.16
ATOM 2064 HD13 LEU 129 -9.339 16.293 -5.262 1.00 1.20
ATOM 2065 CD2 LEU 129 -10.593 14.094 -4.814 1.00- 0.55
ATOM 2066 HD21 LEU 129 -11.317 14.343 -5.574 .1.00 1.20
ATOM 2067 HD22 LEU 129 -10.673 14.796 -3.998 1.00 1.06
ATOM 2068 HD23 LEU 129 -10.785 13.096 -4.448 1.00 1.16
ATOM 2069 C LEU 129 -9.901 12.261 -8.678 1.00 0.55
ATOM 2070 O LEU 129 -11.027 12.146 -9.119 1.00 0.51
ATOM 2071 N  ASP 130 -8.863 12.218 -9.467 1.00 0.59
ATOM 2072 HN ASP 130 -7.959 12.306 -9.100 1.00 0.60
ATOM 2073 CA .ASP 130 -9.063 12.023 -10.930 1.00 0.67
ATOM 2074 HA ASP 130 -9.667 12.828 -11.323 1.00 0.75
ATOM 2075 CB ASP 130 -7.705 12.003 -11.636 1.00 0.76
ATOM 2076 HB1 ASP 130 -7.838 11.690 -12.661 1.00 0.81
ATOM 2077 HB2 ASP 130 -7.048 11.311 -11.130 1.00 0.74
ATOM 2078 CG ASP 130 -7.091 13.403 -11.609 1.00 0.87
ATOM 2079 OD1 ASP 130 -7.835 14.351 -11.416 1.00 1.23
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ATOM 1919 CB PHE 122 -4.746 7.783 -0.886 1.00 0.40 ATOM 1920 HB1 PHE 122
-5.785 7.498 -0.826 1.00 0.54 ATOM 1921 HB2 PHE 122 -4.253 7.523 0.032

1. 00 O. 48woMNhigeh922 CG PHE 122 -4.092 7.041 -2.028 1.00 Gc@Busoyiévh 1923
CD1 PHE 122 -2.709 6.825 -2.025 1.00 0.49 ATOM 1924 HD1 PHE 122 -2.106
7.196 -1.210 1.00 0.67 ATOM 1925 CD2 PHE 122 -4.874 6.559 -3.085 1.00 0.69
67 SUBSTI TUTE SHEET (RULE 26) WO 01/85769 PCT/USO1/ 15100 ATOM 192f -1D2
PHE 122 -5.941 6.72"".:_-3.087 1.00 0.92 ATOM 192 ;.E1 PHE 122 -2.108 6. 12:
-3.079 1.00 0.68 ATOM 1921. HE1l PRE 122 -1.041 5.959 -3.077 1.00 0.90
ATOM 1929 CE2 PHE 122 -4.272 5.863 -4.140 1.00 0.85 ATOM 1930 HE2 PHE 122
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ATOM 1939 CBT@EUZQ@B 1@ 1962 1B0. 359-9.0659 7130 0.2 1/APOM.8940 HB1 LEU 123

-10. 028 10. 78%; 038309 £ A4§h 0. 89 ATCMSID41] BRI 1290 @-B94 10. 916 1. 420
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2.505 1. 00 i LECE£28 -3 ]-8788 ‘8 848 1.00 1.17 ATOM
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1. 00 0. 49 Amvl POYPOHIAHAET | BOL 123 -1Q38547. 8§7796.260. 270 2.0 1.11 ATOM 1950

HD22 LEU 12370402583 &7. 359 03656 C1hd3d. 1B323AT0M2105819%H2S LEU 123 - 9. 510

7.725 -0.67417d4 0142 W TAROM3295; -Q 4B 192377- 88168 110083158 1. 156 1. 00 0. 45

ATOM 1953 0 xzel 123 -8 473 1’122256 '1;'2 @%16 ;r igo 13 H2 l;eggo@ 1954 N LYS 124

-7.262 12. 62501 02605 . G 0.4 18 ¥8s 1240- @683 12. 277 0.110

1.00 0.41 AfgMm 2886 EA ﬁrv%;m -: g? 3349 356 %;:og $°1.2060 0. 48 ATOM 1957
HA LYS 124 280M0601d84.c886Gem 1. 841 1. 60568 58 0 TCM 958 @B o i 124 -6.675

14.918 0. 1027% 0413, 55 %O\@B 959 - ggs ngsés § 8c§§1§5$§2 -0.267 1.00

0.60 ATOM 29D 5115% Egs 4 135. 8341935462 13 ATOM 1961 CG LYS
124 -7.836 PEOP6AVE ¥R T Oﬁég 64-1§%v1 792% H%?SEYi 32%8328 123 14. 096

1.457 1.00 Godid S25hON %@ LYSE i 7 31.00 1.05 ATOM
1964 CD LYSA 154 % o% 29 25&53100111488 -7 0\/2 0%6 %1 LYS 124 -7.103
16. 921 1.885: oéfm % g.51966 LN e o 5?4 2.764 1.00 1.52

ATOM 1967 Cg%:\(82§4 CA8(%‘%4 15 12618°9381212990 -1: 52 1750{1’0\34 %%968 HE1 LYS 124

-14. 0 137005 -S.

-9.495 15.9 -14.583 12.652 —11.131 1.00 1.4
ATOM 2121 HB1 ASN 133 -15.359 13.383 -11.301 1.00 1.70
ATOM 2122 HB2 AS 133 -14.778 11.775 -11.732 1.00 1.60
ATOM 2123 CG ASN 133 -13.231 13.247 -11.522 1.00 1.35
ATOM 2124 OD1 ASN 133 ~-13.027 14.440 -11.414 1.00 1.57
ATOM 2125 ND2 ASN 133 -12.292 12.464 -11.972 1.00 1.89
ATOM 2126 HD21 ASN 133 -12.455 11.502 -12.057 1.00 2.51
ATOM 2127 HD22 ASN 133 ~11.422 12.839 -12.225 1.00 1.97
ATOM 2128 C ASN 133 -16.010 12.179 -9.142 1.00 1.48
zé;zqgn 2129 O ASN 133 -16.515. 11.115 -8.847 1.00 1.63
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ATOM 1969 HE2 LYS 124 -8.581 17.135 3.604 1.00 1.84 ATOM 1970 NZ LYS 124
-8.393 15.184 4.384 1.00 1.82 ATOM 1971 HZ1 LYS 124 -9.095 15.405 5. 119

1: 00 2. 26V0 AT@VE9972 HZ2 LYS 124 -7.435 15.287 4.776 1.00PCT/BS01/AT@OM 1973
HZ3 LYS 124 -8.533 14.207 4.058 1.00 2.23 ATOM 1974 C LYS 124 . -6.069
14.124 -2.195 1.00 0,47 ATOM 1975 0 LYS 124 -5.784 15.194 -2.695 1.00 0.52
ATOM ' 197RENEIREBN(GES. 5. 491 13.022 -2.596 1.00 0.46 ATOM 1977 HN SER 125

-5, 724 121 165 N3c82. 1. 098) 45,11 SICMILPY CA SER 125 -4 466 13.076 - 3. 684
1.00 0.49. ATQVI 1970 FA S 0 0.54 ATOM 1980
CB SER 12% - %AE@I% SR @9%94’& ‘boﬁﬁ" ]5121002%5%%9 “SER 125 - 3. 181

11,598 - 23800 Le¥ong, H3 TTATON09Y8Z0HBPeiBERiaRT 9, 11961491, 804 - 4. 531 1. 00
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15.050 -9,.156 1. kééz 1
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-8.277 1.00 2 gpgﬂ?w 169D AEIARG 126 -1.438 16.050 -7.577 1.00 3.15 ATOM

20) 190 01b 657 ebabmask, G sl TSt 206U R ik hot 87408016 bao -
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2005 _12 9. 65 46 ATOM 2006 NH2 ARG 126
20,991 1 52%‘?{’6I ?L%{ 1@@%@31@@ ’Efb%rgob‘g HH21 ARG 126 - 1.914 18. 330
-10.118 1100 3A48havstGV\POWS adPuslCE1 D6, J0.(2908) Aleaon-20) 168541 00 4. 82
ATOM 2009 0 4 ARG 126
o o6 101944 Zgtatyic N Anbdh] %3@ @??185§%H’EB?§% & FMG%Q%)H%GB s
1. 000, 0. 603. ATDY Yoies, I mkFamuha, 8561 (1999) TrenpbuCellddiop, $113TOM 2013
CA PHE 121444.693 10.563 -8 531 1,00 0.65 ATOM 2014 HA PHE 127 -4, 690

ATOW 20161181 Fizsay T i 943t MohrSEropeas.a0 MaroMitsss P o2 Pre 177
-3.495 9. 543 - Gibknanl1A0@G ) BisllagATaland1SeGGVEISE PLET. (19987 6B 8@, 755
1.00 0.84 2109-2112.
25 15. Nomoto, S., Adachi, K., Yang, L.-X., Hirata, Y., Muraguchi, S., and
Kiuchi, K. (1997) Biochem. Biophys. Res. Commun. 241, 281-287.
16. @Gold, S.J.,Ni, Y. G., Dohlman, H. G., and Nestler, E. (1997) J.
Neurosci. 17, 8024-8037. ,
17. Berman, D. M., Kozasa, T., and Gilman, A. G. (1996) J. Biol. Chermn.
30 271, 27209-27212.
18.  Srinivasa, S. P., Watson, N., Overton, M. C., and Blumer, K. J. (1998)
J. Biol. Chem. 273, 1529-1533.
19. Posner, B. A., Mukhopadhyay, S., Tesmer, J. J., Gilman, A. G., and
Ross, E. M. (1999) Biochemistry 38, 7773-T779.
35 20. Natochin, M., McEntaffer, R. L., and Artemyev, N. O. (1998) J. Biol.
Chem. 273, 6731-6735.
21. Watson, N., Linder, M. E., and Druey, K. M. (1996) Nature 383, 172-
175.
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ATOM 2019 CD1 PHE 127 -1.398 10.804 -8.031 1.00 0.85 ATOM 2020 HD1 PHE 127
-1.665 11.137 -7.038 1.00 0.82 ATOM 2021 CD2 PHE 127 -1.930 9.557 -10. 041

1.00 0. 983022 HD2 PHE 127 -2.607 8.929 -10. 601 1. 0Gqk0d;1A5M 2023
CE1 PHE 127 -o 174 11.187 -8.592 1.00 0.98 ATOM 2024 HE1 PHE 127 0.503

11.815 -8.032 1.00 1.03 ATOM 2025 CE2 PHE 127 -0.706 9.941 -10.603 1.00
1.10 ATOM2026ViSeX. Fobanda, PoKa360gketoM. 11, E@Es,l\’\bolqnqsaPﬂmnglom cz

R T S
2030 0 PHEX2 e e?ﬂ e@a% J. FigmolpV l-. 280
9.920 -6.843 1.00 O. 52 " ATOM 2032 HN TYR 128 -5.609 10.233 -6.171 1.00 0. 54
ATOM 2033 Tg@ 128 - 7.578 .9, 373, - 09, 048 ATOM 20 4TYR 128
T s fef, (%, And B FLU) st gy S0 003 145854 % o
1.00 O. 48 2ATONVRORG), HB] Ty, M& Tslzlﬁmﬁn,]_ﬁ.,lmrﬁi Bax483 (1989) 0. Ai1gnATOM 2037
HB2 TYR 12@6‘5?% gg 3%3 2 -4.417 "1.00 0.51 ATO\/I 2038 CG TYR 128 - 8. 892
h

8.779 ATOM 2039 CD1 TYR 128 -8.961 7. 403 -4.059 1.00
0.51 ATOR®040V Hrsj;err\@a Yogand Bag 4. (903)4l. 20p. Chwn Sa3l IATONM 2041 CD2

TYR 128 - 1§7 017A9e1§é%6s- 1R4ra - M0, Porchia ADOM 2844 B A YR IHAS F M8 f} 10 647
-42921000% %%6}% 1 TYR 128 ~'10. 155 6.834 -3.60171. 00

ATOM®044 HE1 oL g #8-5.772 -3.408 1.00 0.61 ATOM 2045 CE2 TYR 128
-11.211 9.78.6 -BagAA. lait0Pochapsi&T GVISQ49905T ol gﬁMcﬂg:he@z%aR&soG@&ceB 482
17.00 O. 6?9%\%% 47 CZ TYR 128 -11.280 7.640 -3.393 1.00 0.58 ATOM 2048

OH TYR 12 7.079 -2.942 1.00 0.66 ATOM 2049 HH TYR 128 -12. 323
6.797 -2. A 1.Powerd®R., Siodepddm AATVR, (A6re,8572A4., a0d Bux,-A. §4091)..00 0. 45

ATOM 2051 O TYF;,’[JC%% 8 /. 336 1.00 0.47 ATOM 2052 N LEU 129
-8.581 11. 531 - 47% éé 82 gééA OM 2053 HN LEU 129 -7.770_11.894 -6.312

1.0019. 46 3AToWnogar, €. WeuDelaglio, BsentBaxaA. 11982) 4. Aw. €/umr. $aoMm 2055
HA LEU 129 f4(9§ﬁﬁ512 245 -6.638 1.00 0.49 ATOM 2056 CB LEU 129 -9.218

13.896 - 6. 0070.5 QM 2057 B 2 145 1.00

0. 60 ATO\%O%GF@E@E@ 13%4 DI 4}'85!5% ‘]9* 3’3531}3% f‘ss&%ﬁ&f%@%

LEU 129 - 9. 177 QAeAbSocS] BUSILDA50. 50 ATOM 2060 HG LEU 129 -8.561 13. 403
4. 930 1.09,0. 2 -8.57 422 1.00 0.59
Ao 2062 1011 Viroid>s Dsdth oo Ky B B atg i, B Bag i 01 5 L ew
129 28.212 15 s@sonenbiara, A.Qd. 1and Clomoir 2B 4 10893 Bicchaniytrn28361 16-293
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8. The representation of claim 1 which comprises the entire core region
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25 0. The representation of claim 1 that is generated using the structural
coordinates for RGS4-core protein as determined by NMR
spectroscopy.

10. A method for identifying, selecting or designing a chemical or
30 biochemical species which is an agonist or antagonist of RGS activity,
RGS binding or RGS-Ga complex activity which comprised the steps:

(a) studying the interaction of one or more chemical or biochemical
test species with the three-dimensional solution structure of an
35 RGS4 protein or a portion thereof; and
(b) selecting a chemical or biochemical test species, which is
predicted by its interaction with the three-dimensional structure
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16.  The method of claim 10 further comprising the steps of:

(a) obtaining the selected test species and
25
(b) assaying the test species to measure its activity as an agonist or
antagonist of RGS activity, RGS binding or RGS-Ga complex
activity.

30 17.  An agonist or antagonist identified, selected or designed by the
method of claim 10.

18. A process for identifying a substance that inhibits RGS activity, RGS
binding or RGS-Ga complex activity comprising the step of
35 determining the interaction between a candidate species and the
structure of free RGS using a representation of the three-dimensional
solution structure of RGS4.
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An agoni st or antagonist identified, selected or designed by the nethod of

| aim 10. 18. f dent i f bst t hbt
ctiVity, RGS  Wnai HBFSAEE BhoAHE: ORI Je BAPROBIT T ARONiTep of 35

determ ning the inteamtti on between a candi date species and the structure
of free RGS using a representation of the three-dinensional solution
structure of RGS4. 77 SUBSTI TUTE SHEET (RULE 26) WO 01/85769

PCT/ US01/ 15100 (. Algteomsingfwheihgerihe ppitential anibgonist or aigenistiinhdytsor

pronptes RGS activig d%ﬁﬁtégltﬂgld@gl v FERER R RBSBrGatohypley. conpri si ng
the step of determ n]iy f i nter ag?tlr on between a candi ggrtYpe species and a

reprélentati on of the three di mensi onal structure of free RG34. 5 20. A
met hod of lﬂentThamh@ﬂt@fg@ahﬁtZ(})Wmem sdid a@fta seet agoﬁm I%Igﬁeﬂm ng

RGS4/ Ga | t t d t
P () desi gni o toeaeL il pRY ch 3hBAT ord %igaﬁgﬁepﬁ OF g ahf ' P
reversible or Ré‘n‘a‘élréiobbmdmgdmmaﬂd viherein sad ®n@ndmimoae ansnoiacidhe RGS4
Ga binding sitgghanede4Rfin'iAe Mo BE1Y! 8118 I sRt es of free RGS

25

22.  The method of claim 20 wherein the amino acids are selected from
S39, E41, N42,1.113, D117, S118, R121 or N82

23. A method for identifying antagonist or agonists of RGS activity, RGS
30 binding or RGS4/Ge complex activity by rational drug design
comprising the steps:

(a) designing a potential antagonist or agonist that will form a
reversible or non-reversible bond with one or more amino acids
35 in the allosteric binding site in the a1-a.2 region of RGS based
upon the NMR structure coordinates of free RGS4;
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15 (b) synthesizing or otherw se obtaining the antagonist or agonist; and
(c) determ ning whether the potential antagonist or agonist inhibits or
pronot es Wao1dstdovi ty of RGS or RGS4/ Ga conplex. 20 21. Them@Eopashoef cl aim
20 wherein said antagoni st or agonist is designed to interact with one or

nore atons of said one or .nbre anj,no acids. i.n. the Ga_ binding site and
mherern oo o on) o, SnelsimissoRoHgwise ObetiBing i FUaeoRGt oF QRPRME D117
S118 or R121. 25 22.anthe nethod of claim?20 wherein the am no acids are
selected from S39, E41, N42, L113, D117, S118, R121 or N82 23. A et hod

for identifying antad?aoni st or agonists of RGS activity, RGS 30 binding or

RGS4/ Ga conpl eXcact idateymbyingawhethalr the pytersilgmtagomst ps aggnishenkibeiss: ( a)

desigping a potenti g, ﬁ[?lﬁ@&@itﬁ& REvAEH RGS B@R@gh}'c}f eb@éﬂe reversi bl e or

non-reversi bl e bond w one or nore am no aci ds 5ih t a)lcl osteric
binding site in the al-a2 region of RGS based upon the NWR structure

coor di nat ex of Thi@mdedd of dl&im IIBFhetéihsaftahiaddiibtorfoMet Kld&Hgnd8d
PCT/ USO1/ 15100 gb}l S n{he izing or otherw s gﬁal ni ng the antagoni st or
agonist: and (©)MEHEr W ABC W RAGT ALOMS B5 a1t O ORMASHIEIO 3ridsdBni st
i nhihbi tsf 5I or theadiutsesri¢ béndiapi sitet ynd wHRESI0s21BEW Ganroopltems i84. The
met of clai : sy des to

T orer with et PA TR ORI Moo 90 s LA 0,

al l osteric bi ndi2d C2bamshlildBerein said one or nore atoms is io selected

fromthe group of RGS residues V10, W3, L17,120, H23, E24, C25 and T132.
25. An agoﬂjst r antagoni st identified cl.aim23. 15 26. A

by the nethod, o
met hod of 4dent nﬁ&%n%trﬂra@ziﬁgem%ﬂd%éﬁ@ém@ﬁ ket glamn 2 bi ndi ng
or RGS4/ Ga conplex activity by rational drug design conprising the steps:
(a) designng a,potentyal.antagoni st, or _agoni st t.hat w form a
LovedSinr by mneat 8 B fhiadorid G ftntisR ot RS afil: RUSe
a6- a7 regi on ofbiRGBiE of RGSGhesimplex activatybywiatienabdaigdagignhe

ant agoni st or a&ﬁﬂ' : (c) determ ning whether the potential
ant agoni st or agonbggn}%ﬁ%g?tgés' or pronotes the activity of RGS or RG34-Ga

conplex. 27. The nethod of claim26 wherein the antagoni st or agoni st

activity is 3Qgy stgnﬂ@é@go%htﬁdlza)fﬂ@g@iﬁﬁéﬁﬁr a28nisCITRIWAL f6%h o

identifying a potential "a ni st or I st of.”RGS activity, RGS. binding
or Re Lo domnl ox. adEveTabIa0r RARTEHErS Bl Ond SE i ATE SHARPE HEIRAGCI LS.
79

35 (a) providing a tinrthe ai-oenegtomabf RGY4f ure of a free RGS;
SUBSTI TUTE SHEET (RULE 26) WO 01/85769 PCT/ US01/ 15100
(b) synthesizing or otherwise obtaining the antagonist or agonist;
and
25
(¢) determining whether the potential antagonist or agonist inhibits
or promotes the activity of RGS or RGS4-G, complex.

27.  The method of claim 26 wherein the antagonist or agonist activity is
30 assesses using an enzyme assay.

28. A method for identifying a potential antagonist or agonist of RGS
activity, RGS binding or RGS-Gea complex activity by rational drug
design comprising the steps:

35
(a) providing a three dimensional structure of a free RGS;
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(b) enploying the three dinmensional structure of step (a) to design or
sel ect a potential antagonist or agonist; and (c) synthesizing or otherw se

obt ai ni ngwigha/semfeent i al ant agoni st or 5 agoni st. 29. The patiwed1©foocl ai m
28 further conprising the step of testing the potential antagonist or

agoni st for biological activi S apn antagoni st or agoni st of

Sotvity RS Bbhdi rmefoynes el e e syctitie, SEREpTin SRiEn of

cl ai m 28 wherein t hetdles adpowmsiadaataginisicoiagomikt; fikep (a) is that of
free RGS4 as defined by the relative structural coordinates of RGS4-core
protein according to Table 2, a root nean O square deviation of not nore
than 1.5A from(che cymslkesieohghacktimryisdsbtainmg idie potential antagondst aif
RGS4-gcore. 31. An aga%@rﬁét or antagoni st identified by the nethod of claim
28. 32. The nethod of” cl'ai m 28 wherein the three di nensional structure of
20 step (a) is that of an RGS protein other than RGS4 and wherein the

three di MeTGSi ONPke BdtHO R Sim DERRRBRARIGThBHSIn Y st (B3 tife 0Dt ai ned

by nol ecul ar repl acen]gnt anal ysis or 'ht?ﬁml 0 m)qel in t echniques .

enpl oyi ng t he RIERHIFARRSHRISE L AZ00$ oh Dielogaea ABpae an ngagRmst
according to Tahlagchist of RGNV actgitys RGS dindivicadi RGDIGReoniplds avivgtyt. han
1.5A_ fromthe conserved backbone atons of the anmino acids of RGS4-core.

33. e method of claim32 wherein the RGS protein other than RGS4 is an
RGS subf ardQ.y Bl methad gd@ladn 2Bhwhertindtie shras dimedonaksteucturhefst ep of

| oyi the t [ ' WeTol th
porenti al’ i nhi Brvnee) SEEPSE AV REISHE: HeRplR AN CLBEBEl Lo or
bi ocheni cal sp&giogdingtes 9@&@345001”95”9%?1@@?0@!3&59@ el Fgot Medm RGSA
protein; and 8QquakBgelitn SHEET nidRlthar Q)5 ABrod Bl /&hREFIBAKBSIO0 ()
assenbling the |dent|tL ed chem cﬁ efn]g 4—::5 or fragments into a single
mol elll e to pr &PHE YPHRCIPIRG ardss btp% ERt9-al inhibitor. 5 35. The
met hod of claim 34 wherein in step (a) the chem cal or biochem cal species
¢ th i A R ; ;
A S L Gy S L B

chem cal or 10 biochem cal species or fragnents thereof capable of binding

to th | t et indi : ) . ' . )
ot “o/B | o PRI AL I e e Tl (30,
Shental or 15 SR ERLth baf OEBRANES Broteindeer taan RGSHANGREBIENSRC DI ndi ng

t ]9 a|6- a’ . 2 e]gli Q?r@i‘ d'ﬁnéﬁﬁ@n&ﬁﬁr?ﬁlﬁﬁe {@jf@h@:}?c?sr;?pteiﬁnﬁh’ef ﬁﬂ%n -RtGSzF e HEL h ;)d
of claim ur t,her risin e step of testi.n e potential. inhibitor
Gestgned or ol il ohalsOflsr et A i B STl SodRline an ros
protein. 39. Artechuiguss emnplaryingdné s¢latiste stivicteml opordiaatast bR G84-cloae m 34.
40. A nethod f ' RA'YE of I ' [ 5
activity of t h?rgé@?\?&c%ﬂ&?%sﬁd%%%ﬁr 2} %ﬁgﬁ sgp 5%@%%%%%% t he
25 more than 1.5A from the conserved backbone atoms of the amino
acids of RGS4-core.

33.  The method of claim 32 wherein the RGS protein other than RGS4 is
an RGS subfamily B protein.
30 34.  The method of claim 28 wherein the step of employing the three
dimensional structure to designing or select the potential inhibitor
comprises the steps of:

(a) identifying chemical or biochemical species or fragments
35 thereof capable of binding to an RGS4 protein; and

80
SUBSTITUTE SHEET (RULE 26)



steps of: (a) identifying am no acid residues of RGS4 protein that are
involved in the function of the protein for regulation of G 30 protein

si gnal i ngwig @mstdee t hree di nensi onal structure of free R@BAyudopnsmwwdi fying
one or nore of the RGS4 anmino acid residues identified in step (a) to

generate. the i vative of . .235. A1...The .met hod of..cl ai m 40 wherein
the anino aci dctgisi dues &SS@%@C %&#}C@&Wﬂ&gn&théar gt nesi s
of an RGS4 codi ng sdnteacesgleaholtddd itdpravitldale (tRIdtEre 6] aWotenligb769
PCT/ USO01/ 15100 af thé'RMBi the derivative RGS4 protein is expressed from

the mutagenized coding sequence. 42. The nethod of claim40 wherein
the amno acids nodified are in the 5 Ga binding site of RGS4. 43. The

nmet h of ai i ] i ic 5y g allosteric
Bi ndi ng S8 ﬂ%%ﬁ‘?‘??%%@?@%&”%ﬁﬂh?%?@i@%%%%ﬂ%?hﬂ*he np aci ds
modi 11 ed are i PIORBCMGALSPeCias AR thefsof RaRabkcRl PBIdingdadhe fithg
potenti al agoni]:ﬁhdimg@it@@tf@gﬁeésR@S;to%\isﬁrowi@,t ein which conprises the
steps of: 15 (a) identifying an RGS binding site by detecting perturbations
of the NWVR resonances in NVR spectra of RGS4 core protein in the presence
and absend®.of Temethodafdlhimdde whaieis pesieps(a)tthatchpatieal ol bind to

RG34,.,20 (a) e i e L i r re of. fv ?ﬁﬁA at the
bi ndll%g site i@h%#@gﬁl{kﬁ?ég@ ( gﬁ%@stg ecrfatf)rcaﬁémeg%%lcr{géﬁgéal %r

bi ochemi cal spedlasterieRinding yreid 1+t BRI af a freeREGED ¢ong psotedn 25 (a)
testing the chefqabn®ficQi ochem cal species that are predicted to bind at

the binding site for function as an antagoni st or agonist of RGS activity
or RGS-Ga conplex activity. 82 SUBSTI TUTE SHEET ( RULE 26)

37. The method of claim 34 wherein in step (a) the chemical or
15 biochemical species or fragments thereof capable of binding to cs-0t;
region of a free RGS core protein are identified.

38.  The method of claim 34 further comprising the step of testing the
potential inhibitor designed or selected in step (b) as an antagonist or
20 agonist of an RGS protein.

39.  An agonist or antagonist identified by the method of claim 34.

40. A method for identifying a mutant of RGS4 where the biological
25 activity of the derivative is different from that of RGS4 comprising the
steps of: '

(a)  1identifying amino acid residues of RGS4 protein that are
involved in the function of the protein for regulation of G-
30 protein signaling from the three dimensional structure of free
RGS4;

(b) modifying one or more of the RGS4 amino acid residues
1dentified 1n step (a) to generate the derivative of RGS4.
35

41.  The method of claim 40 wherein the amino acid residues of RGS4 are
modified by site directed mutagenesis of an RGS4 coding sequences
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42.

43.

44.

45.

after which the derivative RGS4 protein is expressed from the
mutagenized RGS4 coding sequence.

The method of claim 40 wherein the amino acids modified are in the
Go binding site of RGS4.

The method of claim 40 wherein the amino acids modified are in an
allosteric binding site of RGS4.

The method of claim 40 wherein the amino acids modified are in the
og-07 region of RGS4.

A method for identifying potential agonists and antagonists of an RGS
protein which comprises the steps of:

(a) 1dentifying an RGS binding site by detecting perturbations of
the NMR resonances in NMR spectra of RGS4 core protein in
the presence and absence of chemical and biochemcial species
that potential bind to RGS4;

(a) employing the three dimensional structure of free RGS4
at the binding site identified in step (b) to select or design
chemical or biochemical species that are predicted to bind at
the binding site;

(a) testing the chemical or biochemical species that are
predicted to bind at the binding site for function as an antagonist
or agonist of RGS activity or RGS-Go complex activity.
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