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WAEHTUOHIUPAHE HA D-ALA-D-ALA JIATASHA HHXUBATOPH KATO
AHTUBAKTEPUAJIHU IEKAPCTBA
(57) CuraacHo H306peTeHHeTOo HAKOH MAJIKH MOJIEKYJIH MOTaT /1a CBbP3BaT KbM ATP
MsicTO HA cBbp3BaHe Ha D-Ala-D-Ala aurasa, A0pH B OTChCTBHETO HA €H3UMEH cybcTpar, H
MOFaT /2 MPeIH3BHKAT CTPYKTYPHH NPOMEHH HA €H3 HMHATA CTPYKTYPa, NOA00HH HA Te3H,
KOHTO ce moJTy4aBat npH cebp3sane Ha ATP u cyGerpaTa kbM ensuma. Takasa
CTPYKTYpHA NPOMSIHA C€ H3MCKBA 32 AKTHBHPAaHe WIH HHXHOHPaHe Ha eH3HMA.
TIpeauMcTBO Ha H306peTEeHH €TO € BB3MOKHOCTTA 32 HIEHTHPHIHPAHE HA KJII010BH
B3aNMO/IeHCTBHSA B aKTHBHHTE MECTAa HAa €H3HMA H 32 POEKTHPaHe H ONTHMH3HPaHe HA
HHXHOHTOPH.
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METOIH, OIMPEJEJIAIN JIEKAPCTBA HA BA3A CTPYKTVYPA,
3A UWIEHTUOUIIMPAHE HA D-ALA-D-ALA JIMT'A3HH
MHXUBUTOPU KATO AHTUBAKTEPUAJIHU JIEKAPCTBA

Ilpernen Ha cpo/iHa MaTE€HTHA 3asiBKa
Hacrosuiara 3asBka npeTeHaupa 3a nosisara ot U.S. BpeMeHHa 3adska No
60/301 676, peructpupana Ha 28 1oy 2001 r., KOATO € BKIIOYEHA TYK B CBOATA

AJTOCT.

O6nact Ha TexHUKaTa
M306peTeHueTo ce OTHACs 0 HOBM METOJH 3a NONYYaH¢ HA JIEeKapCTBa,
I10-CIIELIMATHO 3a OTKPHBAHE HAa HOBM JIEKApPCTBAa, KOUTO MHXUOUPAT D-AIa—D-AIa
NMrasa, ChIIECTBEH €H3UM Npu 00pa3yBaHeTO HA GaKTepUaIHU m;rsqnn CTeHH.

.

[peniuecTBao CHCTOSIHUE HA TEXHUKATA
CrenuHeHHs, KOHTO HHXMOMpaT OHOCHHTe3aTa Ha OakrepHanHara
KIeThbYHA CTEHa ca Hali-00II0 [J0Ka3aHH, 4e ca eQEKTHBHM aHTHOMOTHYHU
cpencrtea. Hampumep, pauemasHuar HHXubutop ¢ayopo-D-ananuH, KO#TO
npeanassa OT oOpasyBaHe Ha D-amanuH, # [(-7akTaMHM aHTHOMOTHIM, KOHTO
MHXMOMpPAT TPAaHCIENTHIU3ALMATA, HHXUOUPAT CUHTE3aTa Ha KeTEYHATA CTEHa U
Gaxrepuannus pactex (Parsons et al., J. Med. Chem., 31: 1772 — 1778, 1988).
[Topand mOABABAHETO HANOCIEABK HA PE3UCTEHTHM MO OTHOIICHHE Ha

nexapcTBaTa GaKTepHATHH IamoBe o0aue, ChIIECTBYBA HEMPEKBbCHATA HYyXKAa OT

HOBH UIHPOKOCNEKTHPHHU aHTHOHOTHIIN.



Mexay eH3UMHUTE, OTTOBOPHU 32 OGHOCHHTE3aTa HA KJIEThYHATA CTEHA, €
BakHa D-ananmn-D-ananun nurasara (“D-Ala-D-Ala ligase™; L.C. 6.3.2.4), Tvii
KaTO TS CHHTE3UpPa €JUHCTBEHHUA IO poja cu aunentug D-ananwn-D-ananun (“D-
Ala-D-Ala”). JlunenTuabT € pENIMTENHO HWHKOPHOPHUPaH B  OTHEJTHHTE
MIeNTHAOTTMKAHOBH BEPUIH, B KOUTO TOH OCUIYpsiBa MECTOTO 33 TPaHCALUIUpPaHe
NpHY NEeNTHIOKINKAHOBOTO HANpPEYHO CBBP3BaHE, KpaWHMAT e€Tal Ha CHUTe3a Ha
* xierbyHara creHa. (Ellsworth et al., Chemistry & Biology, 3:37 — 44, 1996).

WHXuOUTOPH, KOUTO MHXUOUPAT CheTUHIBAHETO M BKIIOYBAHETO Ha D-
Ala-D-Ala B KIeTbyHaTa CT€Ha ce CMATA, Y€ ca e(eKTUBHU AaHTUOMOTHLH, Thii
KaTo Te€ MOorar Jnaa npuyuHAT OakrepuaneH Jmsuc. D-Ala-D-Ala nuraszam
UHXHOMTOPM Morar Ja OBAaT BHCOKO CEJIEKTUBHM LUMPOKOCIEKTHPHH
AQHTHOMOTHIM C OTHOCUTENHO Majko HeONarompuATHH CTPAHHUYHH "C(beKTI/I, THH
kato D-Ala-D-Ala nuraszata € CUITHO KOHCEpPBHpPaHa MEXIY IPOKapUOTH M He
IPUCHCTBA B XOpaTa.

D-Ala-D-Ala nurasara e MynTHIOMeHEH NMPOTEHH, KOMTO ChABpPXA JIBa
cepp3Baiy 1k00a (pockets), exun 3a ATP u npyr 3a D-Ala-D-Ala, [lo cera, He ca
HACHTH(UUMPAHH H3MOJI3BAEMH MHXMOMTODH, KOMTO CBBP3BAT KbM MSCTOTO Ha

Y v
ATP cBwp3eaneTo Ha D-Ala-D-Ala nurasara. £

TexHuyecka ChIHOCT HA U300PETEHUETO

Hzobperenuero ce 6a3upa OTYACTM Ha OTKPHUTHETO, Y€ HIKOH MAJIKH
MOJIEKYJIM MOTaT Jia CBbpkaT kbM MAcToTo Ha ATP cBBp3BadeTo Ha D-Ala-D-Ala
. ¥rasata, [JOpPH B OTCHCTBHE HAa €H3UMEH CyOCTpaT M MOTaT N1a NPHYMHAT
CTPYKTYpHH IPOMEHH B €H3MMHATa CTPYKTypa moaoOHa Ha TasHW, KOATO ce
-mosiBsABa npu cBbp3BaHe Ha ATP u cybcrpara kbM eH3uMa. bes gzia UCKaMe Ja ce
00BBp3BaME C KaKBaTO M Jia € TEOpHs, CMATA Ce, Y€ TaKaBa CTPYKTYpHA MPOMIHA
ce U3UCKBa OWJIO 32 aKTHBHPAHETO WIH 3a HHXMOHpaHeTo Ha eH3uMa. [lonydenara

OT TOBa OTKpHUTHe HH(QOpPMalMs JaBa BB3MOXHOCT 3a HAEHTHOHLMPAHE Ha



KIIOUOBM B3aUMOJEHCTBMS B aKTHBHOTO MSACTO Ha €H3UMa, KaKTO M Ha
CTPYKTYpaTa U ONITUMHU3UPAHETO Ha HHXUOMTOPHTE.

CbracHO €0HO H3NbIHEHHE, M300pPETEeHHETO ce OTHAci A0 METOA 3a
OlLleHABaHe MOTeHLMAla Ha XMMHUYecka eMHULA Ja Ce aCOLMHUpa C MOJIEKYTa MK
MOJIEKy/leH KOMIUIEKC BKTIOYBAl CBBp3Ball Mko6 (pocket), mepunupan ot
CTPYKTypHH KoopmuHatd Ha D-Ala-D-Ala yuraza E. Coli amuHOKMCEnMHH
" Lys144, Glu180, Lys181, Leul83, Glul87, Asp257 u Glu270, ceraacHo gurypa
8; WIH OT XOMOJIOT Ha Ta3H MOJIEKYJIa WM MOJIEKYJIEH KOMILIEKC, TIPH KOETO TO3H
XOMOJIOF BKJIFOYBa CBBP3Balll KOO, KOMTO MMa KOPEH OT CPEAHO KBaJpaTHO
OTKJIOHEHHE OT aTOMHMTE Ha OCHOBHATa BEPUTa Ha T€3H aMHHOKHCEIHMHH HE II0BEYE
ot 10 A. MetoabT BKIIOUBA €MH WIH ITOBEYE, H 32 NPEANOYUTAHE BCUYKH €TalH
Ha (1) u3non3BaHe Ha MpelBHAIAL] METOA (HanmpUMeEp KOMITIOTHPHA MpPOrpaMa
WIN JPYrd CpeACTBa) 3a Ja Ce MpOBEJE HAaMecTBalla OIEpalus MEXIy
XUMHUYECKaTa €JMHHMIIA M CBbp3Balms k00, onpeneneH 4Ype3 CTPYKTYPHH
koopauHatd Ha D-Ala-D-Ala nurasa E. Coli amunoxucenunu Lysl44, Glul80,
Lys181, Leul83, Glul87, Asp257 u Glu270 +/- xopeH OT CpeaHO KBaapaTHO
OTKJIOHEHHE OT aTOMHTE Ha OCHOBHATa BEPHIa Ha |Te€3M aMHUHOKUCEJIHMHH OT He
noseue ot 10 A; u (2) amaiu3upaHe Ha pe3yiTaTATE OT T&ZI/I HaMecTBaIla
onepanys 3a Ja ce KOJIHYECTBEHO ONpENETH aCOLMMPAaHETO MEXAY XUMHUYECKaTa
enﬁnnua U cabpssampm JOK0D.

CbriacHO JpYro W3MbJIHEHHe, u300peTeHHeTo [aBa METOX 3a
naeHTuUUMpade Ha moTeHUMateH uaxuburop Ha D-Ala-D-Ala nurasza. Metoast
. BKIIIOYBa eTanuTe Ha (1) H3MON3BaHe Ha MO3UUMATA M CTPYKTYpata Ha Lys144,
Glul80, Lys181, Leul83, Glul87, Asp257 u Glu270 na E. Coli D-Ala-D-Ala
qMrasa, cwriuacHo ¢urypa 8 (HampuMmep mpH W3NONM3BAHE HA ATOMHHTE
KOOpPIMHATH HAa Te3W aMHHOKMCENHHH) +/- CPENHO OT KOPEH KBaJApaTHO
OTKJIOHEHHE OT aTOMHTE Ha OCHOBHHMTE BEPUTH Ha Te3H AMMHOKHMCEIHHHM He
noeeue ot 10A, 3a fa ce ch3mane TpHIPOCTPaHCTBEHa CTpYKTYpa Ha D-Ala-D-Ala

AurasHMs cbp3Bam mko6; (2) u3non3BaHe Ha TasM TPHNPOCTPaHCTBEHA



CTPYKTypa 3a TMPOEKTHPaHeTO MIM MoA0MpaHeTO Ha TO3M MOTEHLMAIEH
MHXU6UTOP (HAaTpuMep Aa ce MPOeKTHpa WM noadepe eAMH WHXHOMTOP, KOHTO
3a0BOJIABA M3MCKBAHMATA, NOCTABEHH OT XapaKTEPHUCTHKATa Ha (PH3UYECKUTE
B3auMojeiicTBus, AedUHMPAHM OT TOPHUTE AaMMHOKHCEIIMHH W WA JPYIrd
AMMHOKHCEJIMHM B €H3MMHOTO CBhCYOCTpaTHO MACTO Ha CBBp3BaHE, KOHTO
B3aMMOJEHCTBUA MOrar Ja ObJaT Mogo0HH Ha MpEABAPHTENHO NOAOpaHH MK
. CBOTBCTHH XapaKTEPHCTHKH Ha B3aHMOHeﬁCTBHﬂ KaKTO B3aHMOIIeﬁCTBHHTa KOHTO
ce MOABABAT IPH CBLP3BAHETO KbM  D-alaHMH HIM JApYr CybcTpar uid
cheybcTpar KbM  eH3uMa). ChriacHO MPEANOYMTAHO H3NBIHEHUE, METOIBT
BKJIIOYBA OHIE €QHO WM aBe OT: (3) CHHTEe3HpaHe WM MOJy4yaBaHE Ha TO3U
urxuGuTop u (4) KoHTakTyBaHe Ha To3u MHXHOUTOD ¢ D-Ala-D-Ala nurasara 3a
Jla ce OTpeJeNH CIoCOOHOCTTa Ha TO3U NOTEHIMANeH HHXHOUTOP Aa uHXubupa D-
Ala-D-Ala. V3non3BaHusT eTar MOe €BEHTYaIHO [a BKJIIOYH NPOSCKTHPAHETO Ha
MoJeKyna, kosaTto, ako ce BMbkHe (docked) B TasM TPHIPOCTPOHCTBEHA
CTPYKTypa, 6¥ MMaja BOJOPOAEH CBBP3BAl NOHOp Mexay 2.4 u 3.5 A ot equn
WIM [Ba KapOOKCHUJIATHM KHCJIODOAHHM arOMH Ha Glu180..CTpaHI/I‘1HaTa BEPHra,
BOJOPOJEH CBBp3Ball JOHOp Mexay 2.4 u 3.5 A or aMHL[eH Kncnopou Ha
ocHoBHaTta Bepura Ha Lys181, BomopoaeH cBbp3Ball akKIIenTop Memy 24u35A
OT OCHOBHAaTa BepHra aMujeH a3oT Ha Leul83, BogopoaeH cBBp3Ball AOHOD
Mc;l(lly 2.74 u 3.5 A or ocHoBHara Bepura ammiaeH kuciopox Ha Leul83 u
BOJIOPOJIEH CBBP3BAIl akientop Mexmy 2.4 u 3.5 A ot a30Ta Ha cTpaHMuHaTa
Bepura Ha Lys144. OceeH TOoBa MOJIEKyJaTa MOXe Ja BKIIOYBAa XHUAPO(OOHH
. Blaumogeniicteus 3.5 — 4.5 A or CDI sbrnepona u SD cepuu atomu ot
ctpanuuHata Bepura Ha Leu 269 u cporeetHo Metl54. TlotenumanHusar
“UHXMOMTOP MO>KE CBILO Aa Obpae 6ucybcTpaTeH aHanor (Hanpmvlép, aHaJior, KouTo
MOXe Ja cBbp3Ba kakTo ATP-cBbp3BaloTo MACTO, Taka H D-Ala-cBbp3Bamoro
MSACTO Ha €H3UMA).

CrriacHo omie €AHO H3MBJIHCHHE, U300pEeTEeHHETO O4YepTaBa METOA 3a

uieHTHHLMpaHe Ha NOTeHuManeH WHXHOUTOp Ha D-Ala-D-Ala suraza wmm



xomonor Ha D-Ala-D-Ala nurasa. Meroast Brmousa eranure Ha (1)
NpOeKTHpaHe WM MoAGUpaHe Ha Monekysia, koato Boau 1o llel42 na D-Ala-D-
Ala nurasza wiM € IPOTHBOYACT B XOMOJOT B 12 A ot Met259 na D-Ala-D-Ala
JIMra3a Wid HeiffHaTa NPOTHBOYACT B XOMOJIOT, JOBENEH B 12 A or Leu269; (2)
CHHTE3MpaHe WM MOjlyyaBaHe Ha TO3M MHXHOUTOp M (3) NPOTHBOACHCTBHE HA
1034 MHXUGHTOp ¢ D-Ala-D-Ala nurasa 3a onpeiensiHe COCOOHOCTTa Ha TO3H
' moTeHuManeH HHxubuTopa Aa unxubupa D-Ala-D-Ala.

OcBeH ak0 € Ka3aHO APYro, BCHYKM TEXHHYECKHM W HAyYHH TEPMUHHU
M3ION3BaHM TYK, MMAT CBUIOTO 3HAYEHHE KAaKTO OOMKHOBEHO CE€ H3MOJI3BAaT OT
CHEIHATUCT OT 00JACTTa, KbM KOATO NPHHAMIEKH HACTOAINETO H300peTeHue.
Bbhpeks dUe MOrar jJa Ce M3NOJI3BAT METONM M MaTepuaid MOoJO0HH MM
PaBHOCTOMHH HA OMMCAHWUTE NPU NPUIATaHETO WM M3IMTBAHETO Ha HACTOAIIETO
u306peTeHHUE, MOAXOAAIM METOAM M MaTepHalH ca ONMCaHM Mo-10iy. Beuuku
ny6NUKauMHy, ATEHTHH OMHCAHUS, TTATeHTH M APYTH ChOOLIEHUS CIIOMEHATH TYK
ca BIJIIOUEHM upe3 pedepaT MM B TAXHaTa LAIOCT. B ciyyadl Ha pa3HOIIacue,
HACTOSIIETO ONMCaHHE, BKIIOUMTENHO AeduHMIMHTE, e Obaat nposepeHd. B
JIOTBIIHEHHE, MATEpHAIUTE, METOAUTE U NMPHMEPHUTE MMAT CaMO’ HJIKOCTpaTHBHA
1en 6e3 J1a ca orpaHMyYaBallly. f -

JIpyrd  XapaKTepHOCTH M MNpeJUMCTBAa Ha M300DETEHHETO IIE CTaHaT
BUJTHM OT CJIeBALIOTO OAPOGHO OMHCAHHE H OT NIPETEHIMHTE.

Kpartko onucaHue Ha YEPTEXKUTE

Odurypa 1 e xunorteTHueH CTpykTypeH 4eprexk Ha D-Ala-D-Ala nurase
€H3MM B OTCHCTBHE Ha Cyb6cTpath W/uaM  KOQakTOpH, 0asupaHd Ha
KpucTanorpadHM AaHHH M NOKa3Balla OTHOCHTEIHUTE o3unuu Ha ATP- u D-Ala-
-D-Ala MecTa Ha CBBP3BaHE U YSTHPHUTE JOMEHA HAa MPOTEHHA. ¢
Gurypa 2 € Cymnepriosulks Ha KPHCTAIHUTE CTpYKTypH Ha D-Ala-D-Ala

nurasa, koMiiexcupana wiu camo ¢ ATP wmi ¢ ADP, docdar u D-Ala-D-Ala

KaKTO € [I0Ka3aHO B YEPBEHO H CHOTBETHO B XBJTO. CT’pCJIKaTa NOKa3Ba NOCOKaTa



Ha pOTallMsA Ha TBBPAOTO TAIO Ha JOMEH B mpu mpeasuxBaHe OT NpeiulIHATa
CTPYKTYypa KbM IOCIEAHATA.

durypa 3 ca cepuM OT CXEMH Ha CTPyKTypHara MpPOMsAHA, KOATO €
XUIIOTE3UpaHa J1a Ce CIyYBa B XOJa Ha PEaKLHATa Ha €H3MMa NPH CBBP3BAHETO HA
ATP wmm Ha uHXuOutop kbM Mscroro Ha ATP Ha D-Ala-D-Ala nurasara.
CxeMuTe OTroBapsT Ha HecBbp3anus eHsum (E), Momen Ha HavanHuA
- uaxubutopen kommiekc (EI) M kpucranmHarta CTpyKTypa Ha €H3uMa Cliex
MH/yLIMpaHaTa OT HHXMOUTOpa CTpykTypHa npomsHa (EI*).

Qurypa 4 € 4yepTex, KOWTO HIIIOCTPHUpA NMOHE HAKOM OT KIIOYOBHUTE
enekTpoctaTiyHu (a) U xuapodobun (b) B3aMMOAEHCTBHA MEXIY OCTaTBLHU Ha
AKTMBHM Me€CTa Ha €H3uMa M HHXHOMTOpa, KOHTO MHAyLHpa CTPYKTypHaTa
npoMsiHa B nurasara. [IpekbCHaTUTE THHHM OTrOBapAT Ha BOZOPOJHUTE BPB3KH,
o6pasyBaHH MEXIy KOHCEPBHPaHHTE MPOTEHHOBH OCTaTBUH M HHXMOHTODA.
[Toxazanure B (b) OCTATbLH ydactBar B Van der Waals-oBute B3aUMOAENCTBHA C
MHXUOUTOPA.

durypa 5 e rpaduka Ha CKOpOCTTa Ha CIIMpaHe Ha MOTQYHOTO JIUra3sHo
CBBp3BaHe M0 oTHOIIeHHe Ha ATP KOHUEHTPaMATa. |

durypa 6 e rpaduka Ha (IyOPECLEHTHO MOTHCKaHE Ha D Ala D-Ala
JMrasara no orHouieHue Ha ATP koHUeHTpauuTa. :

) Qurypa 7 e CXeMa Ha B3aUMOJEHCTBHATA MNONyYeHA OT KPHCTAIHA
CTPYKTYpa Ha HOBO HHXHOHMTOPHO cBbp3BaHe kbM D-Ala-D-Ala nurasara.

durypa 8 € CIHMChK Ha aTOMHHMTE CTPYKTYpHHM kKoopauHatd 3a E. coli D-
. Ala-D-Ala nurasa B xommiekc ¢ ADP, docdaren Hon u D-Ala-D-Ala kakro ca
MOJIyYeHH IPU PEHTI€HOBA JU(PpaKIi Ha KPHUCTa] OT TO3H KOMILIEKC.

Qurypa 9 e cnMcek Ha aTOMHUTE CTPYKTYPHH KoopanHéTH 3a E. coli D-
Ala-D-Ala nurasa B kommwiekc ¢ AMPPNP kakto ce mony4yasa IpH peHTI€HOBA
Jupakims Ha KPHCTas OT TO3H KOMILTEKC.

durypa 10 e Tabnuua OT JaHHHM Ha MOJPEXIAHETO HA NETAECET U eaHa D-

Ala-D-Ala MrasHu CeKBeHUMH OT Pa3IMuHH L1aMOBE Ha OakTepuH.



(OxapakTep13upaHe Ha CTPYKTYpPHaTa IPOMAHA

D-Ala-D-Ala nuraszaTa € MyJITH-IOMEHEH NPOTEHH, CBCTOALL C€ OT YETHPHU
JoMeHa, uuiiTo momupHM Touku cb3gaBar D-Ala-D-Ala u ATP cebp3sauwure
mxobose (gurypa 1). CtpykTypHaTta npoMsHa ce Habo1aBa Yype3 OnpeleNsHe Ha
KpUCT@IHaTa CTPYKTypa Ha €H3MMa B KOMIUIEKC C JIMIaHAH, KOHMTO ca
' KOHKypeHTHH MHxuOuTopr Ha ATP; GHOXMMHMYECKHM H3IHMTaHHA NOTBbpPXKAABAT
CBIIECTBYBAHETO Ha CTPYKTYPHA IPOMSHA NPH H3MOI3BAHETO HA [IBE KAHETHYHH

U3OUTAHUA.

CTpYKTYPHHU METOM 3a uaeHTudHUIMpaHe HAa CTPYKTYpHA OpOMsHa

CTpyKTypHAaTa 'bBKaBOCT Ha €H3UMa NBpBO O€ MAEHTH(HIMpaHA upes3
CpaBHABAHE HA JBE KPHCTAHM CTPYKTYpH: Ta3u Ha (1) eH3UMBT B KOMILIEKC C
ATP (EI*) u (2) ensumsr B kommaekc ¢ ADP, docdar u D-Ala-D-Ala (EP).
Cynepno3uuysra Ha ABeTe CTPYKTYPH OTKPHBA JIEKO POTHPaHe Ha TBBHPAOTO TSUIO
Ha JloMeHa B B aKTHBHO MACTO, KOraTo eH3UMbT € koMmiekcupald ¢ ADP, docdar
u D-Ala-D-Ala (¢urypa 2). To3u pe3ynTaT IOACKa3Ba, 4e NOJABMIKHATA TOUKA
cBbp3Ballla JOMEH B € cpaBHHTENHO IbBKaBa M He JOMeH B e BeposTHO Ja
NOJUIEKH Ha CHINECTBEHO JIBHXXEHUE HA TBBPAOTO TEJIO KOraTo néraﬂnu cbbpsnar
Mexay JomnupHuTe Touku Ha aoMeH B um C. Mmoctpanusa Ha.mopemuiiara OT
cn);qxn, KOMTO npoman KOraTo JMIaHJMTE MBPBO CE CBBHP3BAaT KbM €H3UMa M
MIOTEeHLMATHATA BEJIMUMHA Ha HHIYLHpaHaTa CTPYKTYPHA IPOMSHA, € I0Ka3aHa Ha

durypa 3, xpaero El € XUnoTeTHYHUA NbPBOHAYAIEH KOMILIEKC.

Chupalll¥ I1I0TOKA U3CJIeIBAHUS BBPXY JMrasa

Hue oTKpuxMe ChLIECTBEHO (UIyOPECLEHTHO NOTHCKAaHE NPU CBbP3BAHETO

‘na ATP u ADP, xoeTo HHMe H3MOI3BaxXMe 3a H3CIeaBaHe MeXaHUYHHTE

XapaKTepUCTHKH Ha nurasa. Hue npoBenoxme crMpalny NOTOkKa H3CJIeABaHUA 3a

da BuauM cebp3BaHeTo Ha ATP u ADP kpm surasa. Tesu u3cnensanus ca
0

nposefenn mnpu 4  C. Hue HabmonaBaxMe €IMHHYHO EKCIIOHEHUHAIHO

¢ayopecuenTHO TOTHCKaHe, KoeTo 3apbpmiBa B < 20 ms. HabmoaaBanute



CKOPOCTHH  KOHCTAHTH, H3pa3eHd  KaTo ¢yHKuMA Ha  HYKJICOTHIHATA
KOHIIEHTpalKs, JAaBaT XunepOonuyHa IUIOLL, Moka3Balia, |e [I'bPBOHAYATHOTO
CBBp3BaHE Ce ClelBa OT CTPYKTYpHa NpOMAHA (purypa 5). Toa mOTBBPXKAaBa
NpeAMIIHATA HAlla XWIIOTe3a 3a JiWrasa, a MMEHHO, He €H3UMBT NpeThpiaBa
CTPYKTYDHM TPOMEHH, KOMTO Ca BaXHA H HHTEIpalHa 4YacT OT EH3MMHHA
mexanu3bM. To3M eH3MM M3IJIeXKAA 4e nomnaja B KareropuAra Ha “UHIYLIMPAHO
HaracBaHe”.

KaxTo e nokasaHo Ha ¢urypa 3, anBOHaqanﬁnﬂ KOJIM3UOHEH KOMILJIEKC €
OTHOCUTENHO ¢1ab 3a 1a 06pasysa EA komruiekca (0TBOPEH KoMIiekc). EH3UMBT
mpeThpIsiBA CTPYKTYpHa TNpOMsHa 3a Ja o6pasyaBa YaCTUYHO 3aTBOPEHHS
xommuieke EA*. 3a ATP, Ta3u CTpyKTypHa NpOMsAHA yBCIM4aBa apuauTeTa 3.2
neTH 10 KpaitHoto K4 = 157 MxM (obmmar auHUTET € MPOAYKTa OT ABETE
jconManMoHHy KoHcTantd Kgi u Ka), ¢ HETHa [MCONHMANHMOHHA CKOpOCTHa
xoucranTa 126 s'. ADP npossssa nogo6Ha xunepbonuiHa 3aBUCUMOCT, OTHOBO
Moka3aTeNHa 3a MHAYLHMpAH Hanacsall MeXaHW3bM (T.e. CTPYKTypHa NpOMAHA
cnenpaina cepp3saneto). 3a ADP cTpykTypHara npOMﬂHa yBeII4aBa aduHHTETA
Ha HyKIeOTHJa CENEM KPaTHO 32 YaCTHHO 3aTBOPEHHA KOMILIEKC, € OTTIeN Ha
ITPBOHAYATHMA KONM3MOHEH KOMIUIEKC, BOACIIO 1O &MHA o6111a Kq = 50 MKM.
Hue XI/IIIOTCISI/IanMe ye TpaBeiiKM MOBEYE B3AUMOJCHCTBHA, e CE YBEIMIH
a;anHTeTa U OT Tyl( 1Ie ce craOuiau3npa Ta3M YaCTHYHA 3aTBOPEHA dopma. 3a na
ce MUCOLMHMpA TUTaH/a, eH3UMBT TpsibBa Jia ce OTIYCHE o0paTHO OO0 OTBOpEHaTa
dopma. OT Tyk, aMHHTCTET Ha TE3H UHXUOUTOPH BEPOATHO KOpenupa € €IHO
HamangBaHe B HETHATa JQMCOIMALMOHHA CKODOCTHa KOHCTaHTA (re. k).

Hanpumep, ADP uma Tpu NbTH IO-BHCOK adunuTeT oTKONKOTO MMa ATP 32 D-

" Ala-D-Ala nurasara u uma no-6assa k = 72 s'. B HikoM ciydYau, MOXE Jia € OT

peaAuMCTBO 3a l/IHXPI6I/ITOpa Ja npenATcTBa ro-HaTaTblliHA CTPYKTypHa NMpOMAHA,

MOKe GW 3aTBapsAHaTe Ha omera OpuMKaTa Ha JIOMEH D, Bomemo A0 HaIIbJIHO

3aTBOpeHa opMa Ha eH3uMa.



Crmpamii  noToKa HM3CHEJBaHMA ca JONPUHECHH Ja pa3bupaHeTo Ha
MEXaHHW3Ma MO KOHTO JiMrasara CBBP3Ba JIMFAHAMTE M Ca MOTBBPIMIH
OpEAMIUHUTE  MOJO3pEHMA  3a  “UHAYUMpAaHO  HamacBam®  MEXaHH3EM.
OnpenensHeTo Ha aQUHMTETA HA BUCOKO aMHUTETHH MHXHOMTOPH (HHCHK nM)
61 Owi0 TPYAHO upe3 PaBHOBECHH CBBP3BALIM METOAM MJIM B YCTONYMBO
CbCTOSHME €H3MMHHM KUHETHKH. Cnupanm noToka M3CileBaHUSA MoraT Ja 6uaar
' €IMHCTBEHMs] HA4YMH 110 KOWTO MOxe na 6bae onpeneneH adHHHTETA Ha BHCOKO
aMHUTETHH MHXUOMTOPHU C BCAKAKBa CTENEH HA JOCTOBEPHOCT. M3cnmenBaHusra
MoraT Ja c€ MNpOBEJaT, HalpUMED, KaTO CE€ M3MOJM3BAT METOAM OIIMCAHH OT
Eccleston, J. F. “Stopped-flow Spectrophotometric ~ Techniques” in
Spectrophotometry and Spectrofluorimetry a Practical Approach, Ed. D. A. Harris
& C. I. Bashford, IRL Press, 1987, p. 137 - 164. "

OnyopecleHTHH THTPpYBAIIH{ CKCIICPDUMEHTHU

B nonbnHenne xbM cnMpamara notoka pabora, MOraT Aa ce U3MOJIBAT B
YCTOHYMBO CBCTOSAHHE (IYOPECLEHTHH TUTPYBallld M3CIEABAHMA 32 Ja Ce
OnpeaeaH aQuHUTETa Ha HOBM ChedMHeHHA kbM D-Ala-D-Ala nurasa. Tesu
eKCIIEPMMEHTH M3II0JI3BAT CBHIIO CBOHCTBEHOTO TPUITO(AHOBO MOTHCKAHE, KOETO

. \ 2.

Ce NosABsBa NPH HYKICOTHIHO cBbp3Bane. Hue ompenenuxme aduiiurera na ATP
3a nurasa npu 25° C (¢urypa 6). HurepecHo e, ue Kp Ha ATP ceBp3Banero e mo-
cmaba or K, HE0YaKBaHO MoKa3Bawo, 4e OTrpaHH4YaBaIllMA CKOPOCTTa €Tamn IIpH
JUTa3HHA MEXaHH3BM C€ I0fABfABa ciel oOpa3yBaHETO Ha NPOAYKTHTE. Tazu
METOJOIOTHA MOXKE Ja C€ HU3IO0JI3Ba 33 Ja CE€ XapaKTepH3UpaT IOTEHLMAIHUTE
. HHXuOuTOpH Ha surasa. TuTpyBalIuTe €KCIEPHUMEHTH MOTaT Ja Ce MpOBEAAT,
HanpuMep, KaTo Ce M3MON3BaT MeTomure onucad oT Lohman, T.M. & Mascoti,
D. P. (1992), “Nonspecific Ligand-DNA Equilibrium. Bincifng Parameters
Determined by Fluorescence Methods” im Methods in Enzymology, vol. 212, p.
425 — 458.

IIpOTEOIU3HU eKCIEPUMEHTH




10

Hue paspabotuxme in vitro usnuranue 3a HabmOnaBaHe 3aTBAPSAHETO Ha
omera OpuMkara (T.. D nomeHna). 3arBapsaHero Ha omera 6puMKaTa ce NpOyyYBa
4pe3 npoTonu3a. B 0TChCTBME Ha JIMraHAH, TPUIICHH pa3LENBa eH3UMa Ha [Ba I10-
manku (parmenTy. [Tpucserueto va ATP u hocdunaT Boay 10 3ammTa Ha TO3M
€H3MM OT MpOTeonH3a. Ta3H CMeC € M3BECTHA Ye CTaOMIM3Hpa 3aTBAPAHETO Ha
omera OpuMKarTa, KaKTO Ce JEMOHCTPHPA Ype3 KPUCTAlIorpadCkM H3CIeBaHMS.
- ATP unu ATP cBbp3Baimu MOJIEKYTHTE MOTAT CaMOCTOATENHO 1A 3aTBOPAT OMera
OpuMkata. B npuchcTBHeTO 00aye Ha CBBp3Balla MoJekyda 3a D-Ala-D-Ala
MACTOTO, KaTo ocunar, munentuast D-Ala-D-Ala uiu OMKIOCEpHH, 3a€1HO ¢
ATP, ADP wm ATPgS crabunusupar 3aTBapiHETO Ha OMera OpuMKara.
Msnenanpamo, He-xuaponusyemuss ATP ananor AMPPNP ye noaxKpens
3aTBapAHETO Ha omera OpHMKaTa, BB3MOXHO MHIHIMPALL 3a’ﬁ MO AXOIALIO
B3aUMOJCHCTBHE BbB (OChaTHHA CBBP3BALL PErMOH C OIJIEA Ha 3aTBapAHETO Ha
omera bpumkara. Hue cme ciHTe3upany aieHO3HHOB aHasIor B KoiiTo docdarnara
rpyna € 3aMeHCHa C Majka Bepura C aMuHOrpyna B kpas. Tasd Monekyna
NPEACTaB/IABAa MHTEPEC IO [ABE NPUYHHHU: TA MOJKPEIs 3aTBap5meT0 Ha omera
GpumKaTa B NPHCHCTBHETO Ha (OCHHHAT MM UMKIOCEPHH, H T}g' TIOMECTBA BbB
¢ocaraua  cBBp3Baml perHoH rpyma, KoOATO nogobpsBa AacguHUTET2 Ha
MojieKynata. TasH Monekyna uMa [ABafieceT MBTH INO-TOAAM* aHHHTET MO
oTHomenue Ha ATP (Kq= 300 MKM).

IpuTexasaiiku Monekyna, KOSTO MOXe /ia MOJNIOMOTHE 3aTBAPSHETO HA
omera OpHMKaTa, MOXe N1a NOBENE 10 3HAYMTENHO IO-BUCOK adMHHUTETEH
. MEXuOUTOp. Te3u u3cIeNBaHNUA Ca CHLIO BaXXHH 3a ONPE/E/AHE HA YCIOBUATA HA
kpucranusauusa npu pH 7. Ilpn pH 7 msrnexnma e camo omera 6pumkoBara
' 3aTBOpeHa opMa KpPUCTATH3HPA. :

OX&D&K’I‘CDI/BHD&HC Ha CTPYKTYpHATa OpOMAHA

Kpucranuure CcTpykTypu Ha eH3MMa KOMIUIEKCHPaH C  HALIMTe
MHXHOMTODM ACHO pasKpuBaT poCpe-neduHupaH cBBp3Bam ko6, Hakxou

KII0YOBH B3aMMOJCHCTBHA MEKIY NMPOTEMHAa H MHXHOUTOPA, KOMTO MHIYIHpaT
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CTPYKTYPHAaTa POMsIHa ca nokazaHu Ha ¢urypa 4. [lokazaHuTe TaM OCTaTHLM ca
OCTaThUM Ha KIIOYOBM aKTUBHM MeECTa, C KOUTO HHxuOuUTapuTe Tpsaba na
B3aMMOJCHCTBAT C OIJIE] Ja 3aibpKaT rojiMara poTalusA Ha TBBPAOTO TAIO B
noMana B no OTHOIIEHMEe Ha aKTUBHOTO MSCTO, KakKTO € IO0Ka3aHo Ha ¢urypa 3.
Tasu npoMsiHa MOXe ChILO Aa Ce OMHIIIe KaTO ABMXKEHUA HA OTJEIHUTE OCTAThIH,
KakTo ca u3bpoenu Ha Tabnmia 1.

Tabmuna 1

[IpoMsAHa B MEXAYMOJIEKYJIHOTO PA3CTOAHHE IIPH CTPYKTYPHUTE MPOMEHH:

Pascrosnue mexay ocrarbiu ILE142 u Met259, 1 MET 154 u LEU269

B xunoretiyeH Mozen El v kpucrannure crpyxtypu EI* u EP (3atBOpen):

ILE142 kM Met259 MET 154 u LEU269
EI 17.4 13.5
EI* 7.9 8.9
EP 7.0 8.5

JIpyr¥ ocTaTeLM B aKTMBHOTO MSACTO, KOMTO HHE LIEJMM B NpPOLECAa HA
MHXHOMTOPHOTO ~ONTHMH3MDaHE, ca M3GPOEHH MO-IOdY. Tesu ocrarbuu
IOTEHLMAJIHO MOraT Ja B3auMonaeicTBaT AMPEKTHO 'C HHXHOHTOPH 4pe3 van der
Waals-0Bu B3auMOneHCTBUS W/WIH BOJAOPOIHM BDPB3KH. & |
[Torenuuanau xuapoho6HH B3aUMOAEHCTBUA ChC CTPAHUYHU BEPHIH HA:
ILE142 |
TRP182
Leul83
MET259
MET154
Leu269 a
PHE209
[loTeHUMaNHY  €NEKTPOCTAaTHYHM  B3aHMOJEIHCTBHA CBC  ClIEAHMTE
CTPaHHYHH BEPUIH (MM aTOMH OT OCHOBHATA BEPHTa, KBIETO € MIOKA3aHO):

GLU180



LYS181
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LEU183 (CO ot ocHoBHaTa Bepura)
LEUI183 (NH or ocHoBHaTa Bepura)
GLU185 (NH or ocHoBHaTa Bepura)

e

NPBCTEHH,

LYS144

GLU187

LYS215

TYR212

SER150

GLU270

ASP257

LYS97

GLU148

ARG255

ASN272

SER94 ;

GLU68 .

OcraThbk [ApPTHHODH HA B3aUMOJNEHCTBUE OT CTDaanHaT; BEPHIaA

Asp hb ronopu :

Glu hb moHOpH

Arg hb akuentopu, apomarHu npBrCcTEHU

Lys hb akuentopu, apomarHu npbrCcTERH

His hb nonopu, hb aKLENTOpH, apoMaTHH
TIONIOXKHTEITHO HafosapeHu rpymu

Pro xuapo(obuu rpynu (anudaTHy, apoMaTHH) “

Val xuipoobru rpynu (anudarHy, apoMaTHH)

Ala xuapopobuu rpynu (anudaTHH, apoMaTHH)

Leu xuapodobuu rpynu (anubatHu, apoMaTHH)

Ile

xuzpoo6uu rpynu (anudatHu, apoMarTHH)
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Trp xuapodobuu rpynu (anudaTHU, apoMaTHH), MOJIOKHUTEIHO
HATOBApPEHH IPYIH
Gln hb noxopu, hb akuentopu,
Asn hb nonopu, hb akuentopwu,
Ser hb nonopu, hb akuentopu,
Thr hb monopu, hb akuentopy,
Tyr hb nonopu, hb axuenropu, xuapodobuu rpynu (amudarhy,

apOMATHH), MOJIOKHUTETHO HaTOBapPEHU TPYITU
Phe xunapooObuu rpynu (anudaTHH, apOMaTHH), IMOJOXKHUTEIHO

HATOBAapEHU Ipynu

Gly (HAMa CTpaHUYHA BEpUTa)
Cys hb moHopu, hb akuenrtopu,
Met hb nonopu, xuapodoOuu rpynu (amudaTH, apOMaTHH).

IIpouecH 3a ONTUMU3UPAHE HAa HHXUOUTOPHATA AKTUBHOCT

Hue paspaboTuxMe MHTEpaTHUBEH Npolec 3a NOoAoOpsABaHe Ha cuilara Ha
CbEMHEHUsS, KOMTO HHIyUMpaT ONMCaHaTa [MO0-rope CTPYKTYPHa NPOMSsHA.
[TpouechT M3MOsI3Ba MOCHEIOBaTENHO HHGOPMALHUS, TI0JIydeHa ot‘T',npOTem;OBaTa
KpucTanorpadus, MOJIEKYJTHOTO MOAEIUPAHE, XUMUATA U 6H0ngﬁﬂTa. |

[IpoTerHoBa KpucTanorpadus ¢

[TepBHAT eTan B TO3H npoLec € Ja U3KPHCTAIH3Upa U Ja Ce OIpeleNtd
CTPYKTYPaTa Ha IPOTEMHAa B KOMILUIEKC C JIMFaHA, KOHTO MHOyIMpa >KeJTaHaTa
CTpykTypHa mnpomsaHa. Cebp3BammAr mxkob, B Onusoct ¢ uHxubOuTOpa, ce
. AHATH3Hpa M CNIeA TOBAa CTPYKTypHaTa HHGOpMaLMA MOXe Ja Ce M3IOJ3Ba 3a
HOPOEKTHpPaHe Ha TNPOM3BOAHMTE, NPEHA3HAUYEHU 3a IIOCTUTaHE Ha KOHKPETHH
'B3aHMOJICHCTBHUSA C LIEJIEBUTE OCTATBLH B KaTATUTHYHMA DKOD. Tosa CXBalIllaHE €
Haii-1obpe wmocTpupaHo ¢ nomomra Ha 2D mpeacraBaHeTo Ha KpUCTaIHaTa
CTPYKTPHA OPHEHTAIlUs Ha HHXUOUTOP, KOHTO 6€ OTKPUT, CBBP3aH Ha aKTUBHOTO

mscro Ha D-Ala-D-Ala nurasa, xakro € nokasaHo Ha ¢gurypa 7.
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Tasu cTpyKTypa HaeHTH(UIMpA NO3HUKATA 6 Ha MypUHOBUS NPBCTEH KaTO
Hal-106pPOTO MACTO 33 BMBbKBAaHE 33 €(EKTHBHO [CpPUBATHIMPAHE, JOKATO
O3MLHK 2, 3 1 9 y4acTBaT B KDUTHUHH B3aUMOAEHCTBHSA C NPOTEUMHOBH OCTAThIM.
[Topaau TOBa, MPOM3BOJHO NPH MO3HLKA 6 MOXe Ja B3aMMOJEHCTBA ¢ OCTaThLU

Glu 270 u 187, Asp 157, Lys 144 u 97 u npyru, KakTo € ONMCaHO B C/ICBAIlIUA

paszen.

MonekyJHO MOJEJIUpaHe

CrpyxTypHara uHGOpMalusa Ha CBbP3BALIMA k00 MOXe CBIIO Ja ce
M3MOA3Ba 32 IPOEKTHpaHe Ha ONTMMM3MpaH aHajlor 4pe3 TEHEpHpaHe H
HaMajABaHe HA BUPTyaIHUTe OMUOIHOTEKM OT CBEJMHEHHA, KOMTO CBABPXKAT
kelaHaTta cepleBuHa. Hampumep, Ha 6asara Ha kpucrasiorpadckara HHQOpMaLus
or ¢urypa 1, ce cb3aaBaT BHPTYalHH GHOMMOTEKH OT 6-3aMECTEHH 2-
aMHHOMYPHHH, KOMOMHHMpaliKy MypHHOBaTa CHPLEBMHA C THPrOBCKH NOCTBLITHA
usrpaxaauy 6nokose. [lonyuenuTe B pe3yJITaT CTPYKTYpH CIIEJ TOBA CE BKapBaT
B aKTHBHOTO MscTo Ha D-Ala-D-Ala nurasara u ce moabupa KOMIUIEKT OT
obelapalliy CheAMHEHMA Ha Oa3aTa Ha OLICHKaTa 3a BMBbKBAHC. |

Kakro ce cmomeHasa [M0-Tope, KpUCTanHaTa CprKTypa CBILO
yaeHTUdUIEPA CepHs OT OCTAThLM B CBBP3BALLKS KOO, KOI/ITO Morat 1a Gbaar
MOTEHIHAHH nenu Ha cnenudmuny aumopeicrsusa: Glu 270 u1 187, Asp 157,
Lys 144 u 97 u ,upym [IpoeKxTHpaT ce HOBM JIMTaHA¥ 4pe3 MNoayvaBaHe Ha
MpOM3BOAHM HA MyPHMHA, KOETO BOMM M0 ()parMEeHTH C MOAXOAAIN pasMep H
XHMHUECKA XapaKTEPHCTHKA 33 CHELM(HYHO B3aHMOJACHCTBHE C HAKOM OT TE3U
octarbuu. Crel Topa MPOEKTa C€ BaJMAM3Mpa 4pe3 BMBKBAHE Ha MNOTYYCHHTC
MPOM3BOJHM B KATATHTHYHMA JUkoO Ha DDL. BxmodeHure e€Tanmd TpH
' nosyyaBaHETO M BKapBaHETO HA BUPTyalHa OuOIMOTEKA Ha 6-3aMeCTeHH Iy pHHH
e onmcaHo B npumep 7. Te3n Moienupalid METOQM HMMAaT NPHOPHTET MPEN
CHHTETHUYHMTE YCUIMA 3a oA0upaHe Ha Hai-o0elaBal¥Te KaHAUAATH 33 CHHTES,

KOETO ycKopsABa e(heKTHBHOCTTA Ha BOAEIMA ONTHMHU3HPALI POLIEC.

Xumus
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TpeTuaT eTan B TO3M NPOLEC € CHHTE3aTa Ha NMPHOPHUTETHU CHEAMHCHUA.
OnucaHUTe MO-rope aHano3y, KOMTO ca OUIU BMBKHATH B aKTHBHHTC MECTa H Ca
6W/IM IPHOPUTETHHU 33 CHHTE3MPaHE Bb3 OCHOBA HA MOKA3ATEIIHTE 32 BMBKBaHE Ce
MOJyYaBaT clel TOBa KAaTO Ce M3MOI3BAT WM MPUCHIUM METOMM HIH H3BECTHU
XHMHMYECKH peakluy, OIMCAaHW B JIMTEpATypaTa. BupryanHata OuOiuoTexa OT
ChEMHEHHUS, ONHCAHA B MOJIEKY/THATA MOJIENHPAIa CeKIKMsA, MOXKE a C€ CH3NANC
‘ KaTo c€ H3I10J3BaT TBPrOBCKH JIOCTBIIHU HM3XOJJHH Marepuand HIH OIMMCAHH B
NUTEpaTypaTa M3XONHM BellecTsa. B ciyyalf, ye H3XOAHHTE MarepHain ca
TBPTOBCKH JOCTBIIHH, T€ CE 3aKYIyBaT H CJIE]l TOBA CE U3MON3BAT 32 CHHTE3UPAHE
Ha TpEJBHACHUTE ChEIMHEHHUATA, KOMUTO Upe3 BMbKBaHE C€ OHUAKBaT la Obpaar
MOIIHM eH3UMHHM HHXMOMTOPHU. B ciyui, npu KOMTO U3XOMHHMTE MaTepHAIIM HE Ca
THPTOBCKH JOCTBIIHH, HO Ca CHHTE3UPAHH CBIJIACHO ONMCAHH B JMTEpaTypara
METOIM, TE3M HW3XOAHH MaTepMand MbPBO CE& CHHTE3UPAT, M3TION3BAMKHU
UTEpaTypHH MM aHATOTMYHA METOIH, U CJIE TOBA Ha CBOH PEJL CE H3MOJI3BAT 32
CMHTE3UpaHe Ha XUMHMYECKH CTPYKTYpH, KOWTO OHMXa MManu IPHOPUTET B3
OCHOBA Ha BUPTYAJIHOTO O6MOIMOTEUHO BMBKBAHHE.

Buoxumus X _

KpaitHuaT eramn € 1a ce Onpelenu nalu HOBOCHHTea.MpaI;}ITe CLeE[ﬁHeHnﬂ
MHXMOUpAT eH3MMa | CJIe TOBA Ja C& ONpPEAENH Jali Te NPSAU3RUKBAT JKeIaHaTa
crinKTypHa npOMma. AKTMBHH CBheJUHEHMs Morar Jja O0baaT NpHMEPHO
KOHKYDEHTHO M3MMTBAHH 33 aKTHBHOCT B in Vitro U3MHTaHKE U [a CE aHATM3UPaT
ype3 MpOTEMHOBAa KpHcTajnorpadus 3a fa Ce 3al04HC CCABAllMA €Tall Ha
ONTHMHU3UPAHE.

EH3UMOJIOTMYHM M3CJEJBaHMA C€ M3NOJI3BAaT 3a ONpeacAHe HIH
" uaeHTA(QUIUpaHE Ha BaXXHUTE CHCIMHEHHA 32 ATP csbpsBali(OTo Mmscto. Hue
OTKpHXMe, Ye [JIaBHaTa 4acT OT aduHMTeTa HABA OT 3JCHUHOBATA HACT Ha ATP
Monexynata M 4e Qocdarure ca QakTH4eCK BpEIHU 3a aduHHTETa, 0COOEHO

anda (ocdar. AHaIU3 MOXE HampUMEP 1a Ce MPOBEAE KaTo Ce M3MONI3BA ATP-

a3HOTO M3nMTaHue Ba Duncan et al., (Biochemistry, 27: 3709 — 3714, 1988).
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Manuranus 3a uaxubupane Ha D-Ala-D-Ala nurasa

Uuxubupane na D-Ala-D-Ala nurazara Moxe jga ce NpoBEAC Hpe3
M3MOA3BaHEe HAa [MPYBAaT KHHA3a/IaKTaTHO  JIEXMIAPOTCHA3HO (PK/LDH)
U3MMTaHHe, ONMMCAHO B TpuMmep 2. B cuHTE3HMA mpoLec Ha OakTepuanHara
KJIeThuHa CTEHA, JIMrasara KaTajlu3upa INpeBpbIIAHETO Ha ATP B ADP
KOHKYPEHTHO C JIUTHPAHETO Ha ABara D-amaHMHOBH OCTaThHKA. Cnen toBa PH
perenepupa ATP or ADP, cumynraHHO CB3JaNeH C KOHBEpCMATA Ha
¢ocdonupysara B mupysar. LDH katamusupa peayKuuAra Ha MNHpOBaTa N0
naxrat 4pe3 npespbiiaie NADH B NAD". Upes nabmonasase Ha CKOPOCTTa Ha
nonyuasane Ha NAD', moxe z1a ce mOTBbpIM D-Ala-D-Ala nura3Hara akTHBHOCT.

BucybcTpaTHH aHAJIO3HU

O6cbaeHY ca Chio OUCyOCTpaTHH aHallO3H, KOUTO HE CaMO CBBbP3BaT KbM
ATP-msicroTo Ha cebp3Bane Ha D-Ala-D-Ala nurasa, HO CBILO Taka CBBP3aT KbM
D-Ala cBpp3BamoTo MscTo. Takupa aHano3d Ouxa BKJIFOUHIIH ATP- u D-Ala-
nonoGHY IPYIH, CBBP3aHM Ype3 I'bBKAB WM TBBPA TeTep (HampuMep aKuiosa,
AJIKEHWIOBA, JIKMHMIOBA WM MOJIIapOMaTHa CBbp3Ballla Ipyna Wik NpOU3BOAHO
ik XMOpUA Ha eJHa WM NOoBeue OT Te3u rpynH). bucyOCTpaTHU aHano3d Morar
Ja TpPOABABAT MOBUIIEHA AKTHBHOCT W/HIH crienuUIHOCT tsa D-Aié—D-Ala
JIMra3HU €H3UMHU. R

-

HUsnuTanus 3a aHTHOAKTepHaJIHA aKTUBHOCT

CheqUHEHHMATa MOTaT Ja ObJaT CKPMHHPaHM 3a aHTHOaKTepHaTHa
AaKTHBHOCT KaTO Ce M3MO0J3BaT CTAaHAApTHM MeToau. Ilpu enun mpumep,
JTIOCTPHpPaH B pUMep 5, ce U3MO0N3BaT TEXHUKH Ha MHUKPOPa3pexX1aHe Ha OyJIBOH

3a HU3MEpBAHE HaA in Vvitro AKTHBHOCTTAa Ha CBEOUHEHHUATA Cpelly JAaJACHa

~ GaKTepHaJdHa KyNTypa W ja Ce MONydaT JaHHH 33 MHHMMEIHA uHXxubupama

xoHueHTpauusa (MIC).
ITpu eIMH XapaKTepeH METO/, CheAMHEHHATA MOTaT ia ObJaT CKPHHUPAHH
3a aHTHOAKTEPHANHA AKTHBHOCT CpEIly MHOXECTBO Pa3THYHM OaKTepHaIHM

mamoBe. CheJMHEHHUATA CE M3MUTBAT 33 aKTHBHOCT WIH LIMPHHA Ha CNIEKTHPa Ha
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aKTUBHOCT C OrJieq aa ce uaeHTuduuupar Hai-gobpure. CreAMHEHHUATa MOraT Jia
ObAaT CKPUHMPAHH 3a GaKTEPUOCTATHYHA aKTHBHOCT (T.€. CIIMPaHe pacTexa Ha
GaxTepuuTe) W/MA OakTepuaiHa akTHBHOCT (T.¢. yOuBaHe Ha 6aKTEPHHUTE).
BojemuTe CheAMHEHUST MOrart Cjef TOBa Ja Ce ONTHUMM3MpaT HalpuMmep
ype3 BapHpaHe Ha 3aMECTUTENIUTE 3a Ja C€ I0JIydaT NPOU3BOJHH ChEIHHEHHMS.
[Ipou3BoAHUTE MOTaT Aa C€ NMOAyyaT eJMHUYHO HIH MOTaT A C€ MOJIy4aT KaTo ce
W3N0JI3BAT MNapajieJHi WIMA KOMOWHMpPaHH CHHTETHYHH MeTongd. BBB BcekH oT
Cliy4yaiTe, MPOM3BOJHMTE MOraT fAa CE M3MHTAT 3a Ja C€ IOoJiy4yaT AaHHH 3a
Bpb3KaTa MEXIy CTpPyKTypa — aktuBHOCT (SAR), kOoMTO clex ToBa gna ce
M3II0J13BaT 32 [0-HaTaThIIHO ONTHMHU3HPAHE Ha BOJCIUHUTE ChbeJHHEHHUA.

MeToau 3a oNTHMH3MpaHe Ha eH3UMMHATa HHXHOUTOPHA aKTUBHOCT

Cnen uaeHTHOUIUPAHETO HA MOTEHLHAJIEH UHXUOUTOP (HéanMep 4pe3
CpaBHJABaHE aKTHBHOCTTA HA ChCIMHEHHIE B €H3MMHO M3MUTAaHHUE C aKTHBHOCTTA Ha
cragmapra kato AMP-PNP), morar pa ce usmonsear meronu OasWpaHu Ha
CTPYKTYPHOTO TPOEKTHpPaHe 3a ONTHMMH3UpaHe Ha wuHXuOuropa. Ilpu
M3II0JI3BAHETO Ha JIEKAPCTBEHO MOAOOHH MOJNIEKYJIH, PEABAPUTENHO CKDHHHPAHH
in silico ¢ KOMIIIOTBPHH MOJENH 33 aKTHBHOTO MICTO, Momet‘ na ce no;lo6pu
Obp3MHAaTa Ha NMPOBEPKATa 3a BOAELIM cheAuHEHHA. Hanpumep, #HXHOMTOPHT Ha
€H3UM MOXKE [1a M3KPUCTAIN3Hpa KaTO KOMIUIEKC U Jia C€ ONPENEIH KpUCTAIHATa
C]‘E)yKTypa Ha KOMILIEKCA. [Monyyenara oT kpucTaiHaTa CTpYKTypa HHGOpPMaLUA
MOXe 1a ce H3non3ea 3a dopmynupane Ha papmakodopuu xunoresu. Hanpumep,
aKO KpHUCTAJIHATa CTPYKTYpa MOKa3Ba, Y€ MMa HEU3NOJ3BaHH BOJOPHA BPB3Ka

akuenTop (HarpuMmep, kapOOHUIHATA IPyNa Ha [JTyTaMaTeH OCTAaThK) B AKTUBHOTO

MACTO Ha €H3MMa Ha ONpPEIEeHO pas3cTOsHME (HanpHMep A) OT HOHOpP Ha
&

BOJOPOAHA BPB3Ka (HANPHMED NPOTOHM3UPAHA AMMHOIPYIa) HA HHXMGHTOpHATA
MOJIEKYJ1a, MOXe [1a C€ MPOCKTHpa HOB NOTEHUMANEH UHXHUOUTOp, NpPH KOUTO
JOHOpHATa Tpyla Ha BOAOPOZHATAa BPb3Ka € Ha MOAXOAALIO pa3crosHue. To3u
MPOLIEC MOXKE Ja Ce MOBTOPH 3a Ja C& OCHTYPAT BCE MO-MOIIHH U CrieUUHYHH

€H3UMHH HHXHOUTOPH.



18

Kommorepusupano ¢papMakodopHO ThpceHe MOXeE a Ce MPOBEIE KaTo ce
M3MON3Ba PEHTreHOBa Kpucranorpadcka CTpYKTypHa HHGopManmua 3a Ja ce
Ch3/1a/le KOMIIOTEPU3UPaH MOfe). ThProBCKH JOCTHIIHU CheIMHEHUS MOraT Jia ce
BMBKHAT M Noj0epar 3a CKpUHMpPaHe KaTo Ce M3MOJ3Ba OLEHKAaTa 3a BMBKBaHE
KaTo €[IMH, HO He 00€e3aTeJIHO EAUHCTBEH EIEMEHT 32 00CHKIaHE.

MoraT Ja ce 3aKynaT WM CHHTE3MpaT JONBIHUTEHH aHAIO3H U Cliel
' TOBa Ja C€ CKPUHMpAT. EKClIepMMEHTH C Te3d aHATIO3M MOraT Ja Ce M3MOJI3BaT 3a
NOTBBbPKAABaHE HA XUIOTE3aTa OT NPEJUILIHHM M3MUTAHUA MM Ja C€ MpelokKar
HOBH XMIIOTE3H, KOMTO 10 MOJ00E€H HAYMH MOTraT Jia e U3MUTAT Ype3 NOBTapsIHE
Ha Meroja. B HAKOM ciaydad MorarT Ja ce MICHTH(UUHMpAT ajITepHATHBHU
ablI0HK U ChelMHeHus Ha 6a3aTa Ha Te3W INAGIOHH MOraT Ja Ce 3aKyNAT WK
CMHTE3MpAT 3a Ja Ce M3MMTAT HOBUTE XUIIOTE3W. Moxe 1a e eNaTeTHo, 1a Ce
uaeHTHHUIEpaT (apMaLeBTHYHO PEIEBAHTU WAOJIOHM W/WIM 1UAabJOHH KOUTO
Hai-100pe MpoBepsBaT NOMBIHUTETHH CBBP3BAIY XUIIOTe3U. BBB BCEkM Ciyvai,
ChEIUHEHHATA C€ CKPHHHUPAT CPEIlly eH3MMHATa LieJ M ChILO TaKa Ce NMpOBepsIBaT
3a in vitro aHTHOaKTepHUaHa AKTUBHOCT. ) ‘

Hemo moBedye, MOIEKYJHH MOIETHPAIIH: TEXHHKH (ia W3BECTHH B
06nacTTa, BKIIOYHTEHO UMa KOMITOTPHH MPOrPaMH, KOUTO cav;nonxolm-muu 3a
Ch3JaBaHHE U M3M0JI3BaHE Ha MOJE/HM 3a PELENTOPHH U EH3UMHH OTPYKTYPH.

" JloCTBIHH ca MHOTOGPOMHH KOMIIOTHPHH NPOrPAMH H Ca MOAXOMIIIM 32
PaIlMOHAIHO TNPOEKTHPaHE HA JIEKapCTBa M 3a MPOLECHTE Ha KOMIIOTHPHO
MoJeMupaHe, MOJENHO M3rpakJaHe M KOMIIOTBPHO MIACHTH(HUIMpaHe, 3a
. IoxGupaHe U OLCHABaHE Ha MOTEHIHAIHTE HAa aHTHMHKPOOHATHH ChEAHMHEHHE B
onucanute Tyk Metonu. Takuea ca Hanpumep GRID (moctemau ot Oxford
“University, UK), MCSS (moctemau or Accelrys, Inc, S&n Diego, CA),
AUTODOCK (moctemau ot Oxford Molecular Group) FLEX X (mocteunu ot
Tripos, St. Louis, MO), DOCK (moctenau ot University of California, San
Francisco), CARVET (nocrsnau ot University of California, Berkeley), HOOK

(moctenuu ot Accelrys, Inc., San Diego, CA) u 3D pnaraba3a cucrteMH Karo
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MACCS-3D (moctemum ot MDL Information Systems, San Leandro, CA),
UNITY (mocremau ot Tripos, St. Louis, MO) u CATALYST (noctenny OT
Accelrys, Inc., San Diego, CA). IToTeHuHaNIHi aHTUMHKPOOHH CheIMHEHHsT MOrar
CBIUIO /@ Ce MPOEKTHpaT KOMMOTHPHO “de novo”, u3nos3Bakky Takasa codryep
nporpama kato LUDI (mocrbmua ot Biosym Technologies, San Diego, CA),
LEGEND (nocrbnna ot Accelrys, Inc., San Diego, CA) u LEAPFROG (aocrpnHa
or Tripos Associates, St. Louis, MO). JlepopmauuoHHaTa €HEprus Ha
CHEIMHEHHUATA M €JIETPOCTATHYHOTO OTONbCKBAHE MOraT fa ObJaT OLIEHEHH KaTo
ce usnomssar nporpamu kato GAUSSIAN 92, AMBER, QUANTA/CHARMM,
and INSIGHT IIVDISCOVER. Te3u TexHHMKM Ha KOMIIOTBPHO OLIEHsSBaHE H
MOJZlepHIaHe MOraT Ja ca MpoBeJaT Ha BCEKH JOCTBIEH Xaplyep, BKIIOUMTEIIHO
HanpuMep ybpKCTailrbHe, AocThlHU oT Silicon Graphics, Sun Miérosystems H
apyru. Tesw TexXHHKH, METONH, XapByepd M codTyep nporpamu ca camo
NPEACTABUTEIHM M HAMAT 3a len NblIHO M30possaHe. Jlpyru Mopenupaiiu
TeXHUKH, WU3BECTHH B 00/1aCTTa, MOraT ChILO Ja C€ H3MOJA3BaT BbB BPB3KA C
uzobperennero. Buwx nanpumep, N. C. Cohen, Molecular Modeling in Drug
Design, Academic Press (1996) (u cnpaBkuTe MOCOYEHH TaM) H ggd)ryep
HIeHTH(HLMPAH Ha pa3IM4HA HHTEPHET MECTA. i‘ |

Ontumusupanero Ha D-Ala-D-Ala nurasHara MHXHMOMTOpDHA aKTHBHOCT
MOKe J1a OBJe HE3aBUCMMO OT ONTHMH3MPAHETO HAa aHTHGAKTepHaNHaTa
aKTUBHOCT. Pa3/MyHMTE aKTUBHOCTH MOraT Ja C€ pa3jiMyaT 4pe3 NOCTaBsHE Ha
GakTepualeH IaM, HHXeTepHO oOpaboTeH, Aa cBpbxekcnpecupa D-Ala-D-Ala
jurasna (T.e.1a Ch3JaBa LlaM OT GakTepuH, KOHTO e pesucTenTeH crpsamo D-Ala-
D-Ala nurazau MHXMOMTOpHM) M CJie[ TOBa Ja IOKaxe, ye aHTHOaKTepHaiHaTa
“aKTHBHOCT Ha KOHKPETHO BOJELIO CbhEAUHEHUE HE Ce noBANsABa OT TaKoBa
dBprexcnpecnpaHe.

U306peTeHHeTo ce OMUCBA MO-TIOAPOOHO ChC CNEABAIIMTE NPUMEPH, O€3

TC Aa OrpaHH4YaBaT obxBaTa Ha H306pCTCHHeTO, BKJIIOYCH B MPETCHIUHUTE.
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[TpuMepH 3a U3MBJIHEHHE HA H300PETEHHUETO
TIpumep 1: Meroau 3a KpuCTaIM3UpaHe Ha NPOTeUHa, ChOUpaHe Ha JJaHHH
H OlpeJieJITHE Ha CTPYKTypara

CTpyKTypHa MH(OpMaLMs Ce NOJyyaBa MM Ype3 ChKPHCTATU3UPAHE Ha
D-Ala-D-Ala nurasa B MpUCHCTBUETO Ha JIMTAHIX WJIH MPOMMBAHE HA JIMTaHAN B
NpeJBapuTenHo OGOPMEHH KpUCTaau Ha nporerHa. CHIIacHO NBPBUA HAYMH,
TOJTy4eHH ¢ AH(PAKLIMOHHO Ka4eCTBO KPUCTATH (XeKkcaroHatHu npbuuuy; 0.1 Mm
x 0.1 MM x 0.2 MM) Ha JiMrasa KOMIUIEKCHpaHa ¢ MHHXHOMTOPH CIe] MET IHU NPH
18(\’ C, npu nmapoBa AuQy3ust B 4 MK KankH, ChABDXKAIM 5 MI/MJI MPOTEHH, 35
MM areraren 6ydep (pH 4.5), 2.75 % (1/0) nonuerunenrauxon 6000, 4 % DMSO
1 15-100 kpaTeH MOJIapeH U3JHII'bK Ha MHXMOUTOP IO OTHOIIEHHE Ha Herosata K
cToiiHocT. ChINIaCHO BTOPUS HauMH, KPUCTAJIUTE OT JIMrasa B xommekc ¢ ATP ce
MHKYGHpaT B CcTaOMIM3Mpanl pasTBop, KoiTo chaspxa 70 MM aneraren Gydep
(pH 4.5), 5 % (1/0) mosuerunenrmuxon 6000 u 15-100 kpaTeH MONapEH UMUK
Ha MHXMOMTOp IO OTHOLIEHHE Ha Heroata K; CTOMHOCT.

JudpaknrOHHUTE JaHHU c€ ChOMpAT NpH —180_0 C pppxy RAXIS IV ++
usobpassipaina nyaxa, kasena Ha Rigaku RuH3R poTupam anoneH reneparop,
cHabmeH ¢ MeneH aHox, 0.5 MM kaTox M OCMHMEBH OrJieaana. i%apaMemHTe Ha
eJIMHHYHATA KJIETKa Ce€ ONpenesiaT OT EAUHUIHO 1° ocrmnanuonEo H306pakKeEHHE,
npun wsnonssae Ha DENZO npouecoped codryep (Z. Otwimowski and W.
Minor, “Processimg of X-ray Diffraction Data Collected in Oscillation Mode”,
Methods in Enzymology, Vol. 276; Macromolecular Crystallography, part A, p.
307 — 326, 1997, C. W. Carter, Jr & R. M. Sweet, Eds., Academic Press). ITvnen
KOMIUIEKT OT JaHHH C€ NONydaBaT OT eMHHYEH KpUCTal upe3 cbbupane Ha 100 —
180 ocuunauMoOHHM H300paKeHUs Mpe3 1° unreppamu 3a 15 MHHYTU TIpU
nerexropia guctamusa 100 mMm. Cexpucranure ¥ NPOMUTHUTE-KPUCTAIHM OT
NMra3sHd MEXHOHTOPHM KOMIUIEKCH M [BaTa NPHHAUIEXaT Ha MPOCTPaHCTBEHATa

rpyna P2,2,2, ¢ nOBe MOJEKYJIH B acHMETpUYHAa €IMHHLA ¥ CBC CICIHHTE
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KIeThUHH H3MepeHus: a = 69.6 A, b = 82.6 A u ¢ = 96.7 A. Kommnexrute
XapakTepHuTe JaHHH ca 98 Yo by 10 2.0 AcRsym4-9%.

[ly6nukyBaHWTe aTOMHM KOOPMIHATH 33 JIMTa3HH KOMILJIEKCH C
docdunatan unxubuopu (Fan et al., Science, 266(5184): 439 — 443, Oct. 21,
1994) ce u3nON3BaT KaTO MOJIEN 33 pa3pellaBaHe Ha KPHCTaJHAaTa CTPYKTypa Ha
nvraza; AMPPNP upes MonekysnHo 3amectsaHe mpu usnonssade Ha XPLOR
mporpama (Brunger et al., Science, 235: 458 — 460, 1987) u npeuncTeHara
AMPPNP cTpyKTypa criell TOBa c€ U3I10/13Ba KaTO U3XOJEH MOJE 32 NPEYHCTBAHE
Ha mocnexsamy Komisekcu. CTpykTypara Ha Jidrasa, KOMIUIEKCHpaHa ¢
MOJIEKyJia, MACHTH(GULUMpaHA NPH HM3ION3BAaHE HA ONMCAHUTE TYK METOHNH, Ce
IPEYMCTBA Ype3 MPOBEXKAAHETO HA HAKOJIKO LMKBJIA Ha CHMYJIMPAHO KaliABaHE
1OCHeABaHO OT MO3MIMOHHH M OrpaHuueHd B-axTopHH npeqﬁbTBaan npy
usnosspade Ha XPLOR.

Tpumep 2 — Onpexenste Ha ICsy Ha D-Ala-D-Ala nurasa

[lypuHoBMTe nNpOM3BOAHM Ha mpumep 1 ce  pasTBapiat B

mumetrcyndoxeun (DMSO) B xonuentpauus 100 MM B eHs H CKPUHUPAHETO,
aKko € HeoOXOMMMO MpM H3MOo/I3BaHe Ha BopTekc cMecHTeN 3a’yJECHABAHE Ha
pasTBapsHeTO. Pa3TBOPBT ce ABPXKU NIPH CTaiHa TeMIepaTypa 113 3aBLpLﬁBaHe Ha
CKPUHHPAHETO. :
" B jena na CKpHHHpaHeTo ce npurotes 10 MM NADH (Sigma) u3xoaeH
pas3TBop upe3 pasrtBapsHe Ha 32 mkMona NADH B 3.2 mMn ABOHHO JeCTH/IMpaHa
Boga. NADH pas3TBOpBT ce ABPKH BbPXY Jed. [IpUroTBaT ce chabpxkamute 50
MM ¢ocdoenomnupysar (PEP; Sigma), 500 mxM HERMES, 30 MM agenosun
tpudocdar (ATP; Sigma), 200 MM D-anannn (Sigma) u 4 x cbumHcKH Gydep
“(t.e. 100 MM hepes, 40 MM Mmarnesues xnopun ¥ 40 MM kanues XJIOpHUA)
M3XO[HH Pa3TBOPH M Ce ChXpaHABaT BBPXY jeld. M3xomeH pasTtBop OT mMpyBaT
xuHa3a/nakTat aexuaporedasa (PKLDH) cbio ce nonydana ot Sigma.

3a BCAKO OT ceieMTe INYPHHOBH M3NHUTBAaHU CHEIUHECHMA CC H3M0JI3BaT ABC

96-KJ]3}1€H‘{CBK ILJ1IaKH, €[Ha I/IHXI/I6I’ITOpHa IUlaka M ¢JHa CH3MMHa IUIdKa.
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UsnuTBaHuTE CheJUHEHHMs OTrosapaT Ha pemoBe A — G Ha mnakure. D-
nuioceput (Sigma), M30/3BaH KaTo0 KOHTpOJa, OTroBaps Ha pena H BbB BCska OT
IUTaKUTE.

EH3MMHHUAT pasTBOp Ce 0CTass Aa ce Temnepupa Ha 25° C.

[IpuroTBaT ce cieaHuTe paspexaaHua: 50 MKI JMMETHICY/IGHOKCHA
(DMSO) ce npubass BbB BCAKO KIajeHye Ha kononku 1 — 11, penose A — G Ha
uHxu6uTOpHaTa miaka. 50 mxi 1 x cpumacky 6ydep uwm DMSO (B 3aBucuMocT
OT Pa3TBOPHUTENS, B KOMTO IMKIOCEPHMHOBATa KOHTPOJIA € Pa3TBOpPEHa) ce IMpHOaBs
KBbM BCAKO KiajgeH4e Ha xoynoHku 1 — 11, pex H. 100 mxn ot 100 MM nypuHOB
pasTBOp ce npubassa kbM kojioHKa 12, penose A — G (T.e. IBPBOTO ChEIUHEHHUE B
pen A, BTopoTo cheauneHue B pen B u T.H.). 100 mx1 ot 100 MM muxiiocepuHOB
pa3TBop ce npubass kbM KonoHka 12, pex H. )

50 MKJI pa3TBOp Ce MpeHacA OT KOJIOHKa 12 BbB BCAKa peaMia A0 KOJIOHKa
11 Ha cvmmsa pex, cMecBaiikyu pasteopa ¢ DMSO. 50 mxn ot pa3Tsopa crel ToBa
ce npeHacs OT KojioHKa 11 Ha Bceku pea fo konoxka 10 Ha cemms pen, 50 MKI 0T
xononka 10 ce mpeHacaT A0 konoHka 9 W T.H. 10 Koioska 2.,He ce npenacs
pa3TBop B Kononka 1. OTOens3Bar ce BpeMeHaTa Ha 3all0uBaHE U HA 3aBBPIIBAHE.

120 MKT OT €H3UMHHA pasTBOp ce npubaBd KbM Bcéi‘;o Knaaéﬁqe Ha
€H3MMHAaTa IUIaKa. :

‘ Cy6crparﬂmé Pa3TBOPH CE TEMIIEPUPAT NpH 25°C.

Cnen ToBa yPHHUTE H €H3UMHTe ce MHKyOHpar. Thil KaTo peakuuuTe ca
MHHMIMHPAHH B KOJIOHKH, MyPUHHUTE CHIIO ce NpHOaBAT KOJIOHKA 10 KOJIOHKA 3a Aa
ce CBele [0 MUHMMYM BapHalMHTEe BbB BpPEMEHAaTa Ha pearupaHe MeEXAay
knajgenyerara. [Ipu t = 0 MHUHYTH, 5 MKJI DYpHH C€ NpeHacs OT BCEKO KIaJICHYE OT
“KONOHKH 1 — 4 Ha UHUOMTOpHATA IUIaKa A0 CHOTBETHOTO Knaueﬁile Ha eH3UMHaTa
mwiaka. [Ipu t = 4 MuHYTH, 5 MKJI NypHH C€ NpeHacs OT BCEKO KJaAeHYe OT

KOJIOHKH 5 — 8 Ha uHXHOUTOpHATA TU1aKa 40 ChOTBETHOTO KJIaJ€HYE Ha eH3UMHATa

wiaka. [Ipu t = 8 MMHYTH, 5 MKJI NYPHH c€ NpEHacs OT BCEKO KJIaAeH4e OT
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KOJIOHKH 9 — 12 Ha uHxuOUTOpHATa Mjaka [0 CHOTBETHOTO KIaJ€HuYE Ha
en3uMmHara maaxa. CneJ ToBa MHHXMOUTOPHATA MJ1aKa ce 3aMpassBa.

ITpu t = 18 - 19 MuHYTH, CyOCTPaTHUAT pa3TBOP CE€ B3MMa OT 25°C u ce
nocrtassa B Spectromax (R ) UV-vis cnekrpodoromersp. Ilpn t = 20 munyTH, B
rpanunute Ha 30 cexyHau, 125 M1 oT cybcTpaTHHA pasTBOp ce NpHOaBs KbM
BCEKO KJIaJeHYe OT KOJIOHKU 1 — 4 u ce otuura abcopbumsra npu 340 um. [lpu t =
24 MMHYTH U CHOTBETHO t = 28 MHHYTH NPOLECHT CE NOBTApPA 3a KOJOHKH 5 — 8 1
9-12.

Taxa, KOHIIEHTPAlMATa Ha CheJAWHEHUATA OT KOJOHKHM | — 12 BBB BCekH
pexn ca 0, 1.9 mxM, 3,9 MxM, 7.8 MxM, 15.6 mxM, 31.2 MxM, 62.5 MxM, 125
MM, 125 MxM, 250 mxM, 500 MxM, 1 MM u cvoTtBeTHO 2 MM.

PenykuvoHHHMTE CTOMHOCTH ce yMHoxaBaT ¢ —4.06 3a nma ce npeBbPHAT
mOD/mun exunuuu B nM/cek (OD = ALM; A = 6220 1/Mem; L = 0.66 cm;
mOD/cex = 6220 x 0.66 x (mM/cex) x 60; (mOD/cex) x 4.06 = nM/cex),
ymHoxeHo no —1, Teif karo NADH abcopbuusara HamMansBa KOJKOTO TIOBEYE Ce
[oJy4aBa OT HPOAYKTa). B ;

[I101M Ha CKOPOCTH Ha peakuuATa MO OTHOLIEHUE KOHFchaunga Ha
HHXHOHUTOpA ce MOJyyaBaT KaTo CE€ H3MOJI3BA Kaleidograph®;:'n 1Cs -PIJII/I K;
CTOMHOCTUTE C€ OMpPENEIAT CJIEH KaTO JAHHUTE CE€ HarnacsBaT KBM ypaBHEHHMATA.
3a‘% MHXHOUpaHe, Ce U3M0I3Ba EH3UMHATA aKTHBHOCT B NMpUchCTBHETO HAa DMSO

kato 100% axkTHBHOCT.

[uxnocepun B 1 X chumHcku 6ydep uMa cToiHOCT 0T okoso 150 MKM.
. To3n MeTOA Ha U3NMTAHHE 3aBUCH OT JOIYCKAaHETO, 4€ IIyPpUHOBMTE
CheIMHEHHA He ca KOHKYPEHTHH HHXHOHTOPH.

ITpumep 3 — Onpenensine % Ha UHXHOMpaHe HA D-Ala-DfAla Jrasa

[ToBTaps ce HauWHA HAa U3MUTAaHHE OT NMPHMEP 2, C U3KIIOYEHHE Ha TOBA,
ye MHXMOMTOPHUTE IUIAKK C€ MPHUTOTBAT ¢ 5 MM pa3TBOpH Ha MHXHOHTOpDHUTE B

mnakuTe (BMECTO upe3 CepHHHO paspexJaHe), 3a Ja ce IONyud KpaiHa

xoHueHnTpauus ot 100 MkM unxubuTop.
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I[Tpumep 4 — Onpenensse Ha K; 1 HauuHa Ha MHXUOMpaHe

Meroaukara Ha U3NHUTaHHE OT MPUMEDP 2 Ce MOBTapsA KaTO CE€ M3I0J3BaT
TpM pa3M4yHH CyOGCTPaTHH Pa3TBOPH, BCEKH B OTAE/IHA €H3MMHA Mlaka. KpaiHute
KOHLEHTPAIKH B peakundonnute cmec ca: (A) 2 MM ATP u 1 MM D-ananus; (B)
2 MM ATP u 32 MM D-ananun; (C) 50 MM ATP u 32 MM D-ananun. Equa u
chbllla MHXMOMTOPHA IUIAKa C€ U3MON3BA C BCHUKMTE TPU €H3UMHHM IUIAaKH. Kato
KOHTPOJIH CE M3M0N3BaT afieHo3uH (Sigma) u mukiocepu (Sigma).

[Tpumep 5 — M3nutanue uype3 MUKPOPa3pPeskJaHe 32 aHTUMHUKPOOHa

YyBCTBUTEIHOCT

M3XoAHH pa3sTBOPHM OT M3MUTBAHHTE CBHEAMHEHHA C€ I[I0Jy4aBar B
auMeTundopMaMu B KOHUEHTpaus 5 mr/min. Cned ToBa OT U3XOIHHMTE Pa3TBOPH
ce NMPUroTBAT pabOTHH Pa3TBOPU OT U3NUTBAHUTE CHEAMHEHHA B Mueller — Hinton
6ynavon (MHB) ¢ HauanHa koHUEeHTpauusa 64 MKr/mi (T.e. 25.6 MKJI OT U3XOJHUA
pasteop B 974.4 mxy1 MHB = 128 Mxr/mn, koHTo ce paspexxaa ¢ paBeH 00eM OT
fakTepuanHus HHOKYJIYM N0 OMMCAHMS NO-0y HauHH.).

Bakrepuanen HHOKyJIyM ce nojy4aBa OT KyATypa OT ¢AHa Houl (T.e.
NpecHa KOJIOHHS OT araposa naHuyka B 5 mia MHB; H. Inﬂuenzake' Ce OTrIeNa B
MHB ¢ npubaBsiHe Ha OPOKIEH eKCTPAKT, XeMaTHH U NAD), ueﬁrpocbyrnpa ce 2
x 5 muH /3000 0o6/MuH (3a S. pneumoniae r H. Influenzae, 2 x 10 mun /3000
06;MHH) U ce Jmcneprhpa B 5 mut mpecen MHB Bceku nbT, Taka ue OakrepuaiHara
cycneH3us ce paspexza 3a aa ce nmoaydat 100 komonuH, obpasysaiiy €IUHMIH
(cfu) B MukporuiouHo kiazenye (100 mxn obux o6em).

KnageHuerata B MHMKpOIUIakaTa Clel TOBa C€ 3albBaT C ABYKpPaTHH

paspexJaHds Ha M3MMTBaHOTO cheauHeHue (50 MKiI), KaTo ce 3amoyHe ¢ 64

“Mkr/mi1. Konorxure 2 — 12 ce mbianaT ¢ 50 Mk 6axTepuaneH HHOKYIyM (KpaeH

obem: 100 mkn/knagenue). [lnoukure ce HHKyOMpaT npu 37° C 18 - 24 waca (S.
pneumoniae pacte B oborarena ¢ CO, armocdepa).
OnTuyHaTa ILUTBTHOCT Ha BCSKO KJIaJeHYe ce M3MepBa cyef ToBa npu 590

HM (ODso0) ¢ TECAN SpectroFluor Plus (R ), u ce onpenens MHHMMainHata
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unxuGuTopcka koHuentpauus (MIC) xato KoHIEHTpauus, kosto nokassa 90 %
MHXHOMpaHEe Ha pPacTexa.

ITpumep 6 — MIC onpezensHe npy U3NON3BaHE Ha CBpbXeKcnpecupaiy E.

coli

TToBTaps ce HauMHa Ha paboTa OT NpUMEp 5 CBC CIETHATE MOAU(UKALIMM:

Msnon3panara 3a pacTexa Ha Oaktepumte cpena e jaypua Oynson (LB) ¢
npubasen antubumotuk (20 mr/n xnopamdennxon 3a pBAD sekropu, 100 MT/71
ammuipuine 33 pTAC BekTOpuTe 3a IUIa3MHIHO CENEKUMOHMpaHe) wid M9
MHMHHMaJIHa cpena ¢ D-MaHHTOJ KaTo U3TOYHHK Ha BBIVIEPOL.

Msnon3BanuTe 32 HHOKYJIyM Oakrepuu B LB ce MpUroTBAT KakToO Clelsa:
EnnoHomHa KynTypa ce paspexza | : 50 B nmpecHa LB cpena u ce unkyOupa npu
37° C na weiikep npu 250 06/Mun. Cnen mid-log eran ce noctura ODggo = 0.5 —
1.0, oxono 3 uaca), npubaBs ce perynarop Ha peakuusrTa (I7H0K03a, apabuHO3a
umu IPTG) u GaxTtepuiite ce HHOKYIMpaT JombiaHMTENHO 3 vaca. Cnen 3 vaca ce
msmepsa 0THOBO ODggo 32 a ce onpenenu Opost Ha OaKTEPUUTE W KyJTypara ce
paspexna B LB cpena (aHtuOuoTHHM — XJIOpaM(EHHKON WY aMOMLUMIHH M
peryiaTopu ce mpubaBAT B ABOHHA KOHLEHTpauus). KpaHHMAT OaktepuaneH
uHOKyyM e okono 10 000 cfu/knanenue. % |

M3non3BaHUTE 3a HMHOKYJIyMma Oakrepud B M9 MuHMManHa cpena ce
no}IyanaT KaKTO CJeJBa; ¢IHOHOLIHA KynTypa B LB ce uentpodyrupa 2 x 5
mun/3000 06/Mun, npoMusa ce ¢ M9 cpena, paspexna ce 1:50 B M9 Munumanna
cpena, ocTaBsa ce IpH 37° C 14 gaca (ODgg ~ 0.5), npubaes ce perynarop Ha
peakiuaTa 1 GakTepuuTe ce MHKYOHpaT JOMBIHHUTENHO 3 Yaca.

Cnex 3 uaca ce m3meppa oTHOBO ODgoo 32 ma ce ompenenn 6pos Ha
- GaKTepuUHMTEe M KypTypaTa ce pa3pexaa B M9 MuHHManHa cpezlé (aHTHOMOTHIH —
x10paM(EHUKO WIM aMIMIUUIMH M PeryJaTopd ce npubaBiT B [IBOHHA
xoHneHTpanus). Kpainuar Gaxrepuanet nHokymyM e okono 10 000 cfu/knanenye.

OnTuyHa IUTBTHOCT ce oTuurta cnen 24 u 48 vaca mopaau no-6asHus

pacTex B MUHAMAJIHA CPpEad.
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Tpumep 7- BMBKBaHE Ha BUpTyanHa 6ubmuotexa ot 700 nypuHoBU

NPOU3BOJHH
Cl R’
R H
N N N N N
y Ji>
N/“\N N IL . N)]\N N

+

Kommiekt ot 700 mepeuunm amudateu amuen ¢ MT < 300, OGe3
PEaKTHBOCIOCOOHH MITH TOKCHYHM (DYHKUMOHAIHY IPYIH H JOCTBHIIHHA OT Aldrich,
ce nombupar or Available Chemicals Directory (ACD, MDL Information
Systems, San Leandro, CA).

Bu6nuortexa ot 700 mypHHHM, 3aMeCTeHH B 6-Ta MO3MIHMA ¢ MOAOpaHHUTE
aMHHM, Cce MojyuaBaT kato ce usnomssa Analog Builder module ot Cerius2
nporpama (MSI, Accelrys, Inc., San Diego, CA).

IIpoexaa ce cTpykTypHO ThpceHe BbpXy 700 —Te aHamo3um kato ce
usnossea Catalyst mporpama (Accelrys, Inc., San Diego, CA). Taka ce nony4yasa
TNpeACTABUTENIHA TPYNa OT CTPYKTYPH 3a BCSKO iCLCIII/Ii-IeHHC.'; Crnen ToBa ce
IPOBEKAT KJIBCTEPHH aHAJIM3U 32 Jia ce OTXB'prIHT‘IIyGJIPIKaTPITQ. JlBe cTpyKTYpH
Ha eJHa U ChIAa MOJIEKYJa ce CMATaT 3a AyOnMKaTH ako cpeﬁHOTo KBaApPaTHO
OTKJIOHEHHE MEXIy ChOTBETHUTE KOODAMHATH CJIC] HaJlaraHe Ha trm,plloro TAJIO €
no-manko ot 1.0 A. B Te3u cnyyau ca 3ama3Ba caMo €[HAa OT [IBETE CTPYKTYPH.
TMonGpaHuTe CTPYKTYpH Ce BMBKBAT B aKTHBHOTO MAcTo Ha D-Ala-D-Ala nurasa
¢ EUDOC nporpama (ocurypena ot Dr. Yuan-Ping Pang, Mayo Clinic).
Crnenpamara Tabnuua € IpeJCTaBUTENHa 3a BJIOXCHMTe (ainose InpH

M3YHUC/IABAHE HA CHBMECTHMOCTTA 1P BMBbKBaHE: .

Tabnuua Ha NPEACTABUTENTHO M3YUCICHHE NPH BMBKBAHE HA BJIOXKEHM
daiinose:

Tepcem Moayn (1=nuraaso npeackaspane, 2= BUPTYAITHO CKpHHHpaHe):2

Bpoii Ha pa3nuunu quraiay: 14258
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Bokc npou3u3ana ot X-ocTra: -44.5

Bokc npousnu3aiia ot Y-ocrra: -11.5

BoKC MpoM3/IHM3alia ot z-0CTTa: 9

Boxc pasmep 1o x-octTa: 9.0

Bokc pasmep o y ocﬁa: 35

Bokc pasmep 1o z-0cTTa: 5.5

Porammonen uakpement (10, 20 wmu 30 rpagyca apka): 30

Tpaucnaponen uuxpement (0 10 6.0 A): 0.5

OTpA3bK OT EHEPTHMTE OT MHTEPMOJIEKYJIHO B3aUMOJCHCTBH (0 mo —60
kka/mon): 1000.0

Ilnardopma (1 = MPP; 2= xomokrbeTep 3 = XeTepoKIBeTep): 1

Bpoit Ha nocThuHyu nponecopu: 10

OpHEHTHDPAHETO Ha BCAKO Che[MHEHHE C Hai-Mallka M34MC/ICHA CHCPIHd
Ha CBBP3BaHE Ce€ ﬁposepmaa C KOMIUIEKT OT 5 JONBIHHTEIHH OLECHSBAILH

" ¢ynkuuu, smoyeHn B nporpamata CSCORE (Tripos, Inc., St. Louis, MO) u ¢

d)yHmHﬂTa SCORE (Beijing University). CbeAuHeHHATa ca NOAPEACHH Ha 0asa
HA KOHCEHCYCHO OLEHABaHE M ca MoJA0paHH CBOTBETHO rpyIa OT 100 xanaupara
3a CHHTE3UpaHE.

Tpumep 8 — Cpasussane Ha D-Ala-D-Ala nurasia cekBEHTHOCT

3a cnemgsammure 51 Gaxrepuannu D-Ala-D-Ala jurasHu €H3HMH, HHE
Ch3MamoxMe Tabnuua 3a NoApeXaAaHe Ha NPOTCHHOBUTE CCKBCHIMH. Pesynrature
OT MOJPEXAAHETO ca TI0Ka3aHH Ha ¢urypa 10. 3gaunuTeIHHA CTPYKTYPHH €JIEMEHTH

ca nokasanu Ha urypa 10 (BHX KOHTAKTHH KOJO0BE).

Seq 0001 : >00_ECOLI_ DDLB P07862 Escherichia coli (305 res)

.Seq 0002 : >01A_CHLPN_DDL Q92701 Chlamydophila pneumoniae (340 res)

:eq 3803 >01B_CHLTR _DDL 084767 Chlamydia trachomatis (337 res). )

S:q oog; : ;gg_YERPES_DDL Sanger_632 Yersinia pestis strain CO-92 chrom 4 (304 res).
S eg S0 : >04_ﬁ11)g_DDL P44405 Haemophilus influenzae (306 res).

e 000 : Jos-HRED uE\:E DDL HTSC_730 Haemophilus ducreyl strain 35000HP {297 res).

e Toon : | . DDL 11348402 Pseudomonas aeruginosa strain PAO1 (319 res).
eq ¢ >06_PSEUPUT_DDL TIGR Pseudomonas putida KT2440 (292 res).



0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
*0038
- 0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051

|
PN EACYRDEEE N .

>07_XYLFAS_DDL 11272188
>08_BORPER_DDL Sanger_520
>09_THIFER_DDL TIGR_6140
>10_NEISMNA_DDL 11272192
>11_NEISMNB_DDL 11272194

>12 NEISGON_DDL OUACGT_485

>13_BUCAP_DDL 051927
>14_BACHAL_DDL 10174238
>15_GEOSUL_DDL TIGR_35554
>16_RICER DDL Q92DS6
>17_%zYMOB_DDL 5834367
>18 AQUIAEO DDL 066806
>19 THEMA_DDL P46805

$20_CLOSDIE_DDL Sangerl496

>21_ENTFCM_VANA P25051
>22_ ENTFCM_VANB Q06893
>23_ENTFCM_VAND 5353567

>24 STRPTOY DDL 2228595

>25_AMYCOR_DDL 4405962
>26_ENTGAL_VANC P29753
>27_ENTHR_DDL Q47827
>28_ENTECM_DDL 12231521
>29_ENTFCS_DDLF Q47758 °
>30_STREN_DDL 6634564 '
>31 STRPY_DDL OUACGT_1315

>32_STAPHCOL_DDL TIGR 1280

>33_STAPHMRSA_DDL Sanger
>34_BACSU_DDL P9€612
>35_BACSTER_DDL UOKR_1442
>36_DEIRAD_DDL 7 471790
>37_SYNEC_DDL P73632
>38_ECOLI_DDLA P23844
>39_SALTY_DDLA P15051
>40_MYCTUB_DDL P95114
>41_MYCTUB_DDL_CLIN TIGR
>42_MYCAV_DDL TIGR/NIADD
>43_MYCSMG_DDL Q9ZGNO
>44_LEGPNU_DDL CUCGC_446
>45_LEUCMES_DDL Q48745
>46_BORBURG_DDL 051218
>47_TREPA_DDL 083676
>48_VIBCHO_DDL
>49_HELPYR_DDL P56131

JIpyTH U3I'bJIHEHUA
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Xylella fastidiosa strain 9a5c (320 res).
Bordetella pertussis Contig845 (296 res).
Thiobacillus ferrooxidans (296 res).

Neisseria meningitidis group A strain 22491 (304 res).
Neisseria meningitidis group B strain MD58 {304 res).
Neisseria gonorrhoeae Ngon_Contigl {296 res).
Buchnera aphidicola {306 res).

Bacillus halodurans {305 res).

Geobacter sulfurreducens gsulf_5 (299 res).
Rickettsia prowazekili (321 res}.

Zymomonas mobilis (321 res).

Aquifex aeolicus ;hermophile {291 res).
Thermotoga maritima (303 res).

Clostridium difficile Contig890 (294 res).
Enterococcus faecium VanA (343 res).

Enterococcus faecium VanB {342 res).

Enterococcus faecium VanD (343 res).
streptomyces,toyocaensis (340 res).

Amycolatopsis orientalis (348 res).

Enterococcus gallinarum {343 res).

Enterococcus hirae (358 res). .

Enterococcus faecium ARGA9141.1 (358 res).
Enterococcus faecalis DDL_f (348 res).
Streptococcus pneunoniae (347 res).

Streptococcus pyogenes Contig 1 (331 res).
Staphylococcus aureus COL Contig_8089 (338 res).
Staphylococcus aureus MRSA Contig_17 (338 res).
Bacillus subtilis (354 res}).

Bacillus stearothermophilus Contig_505 (345 res).
Deinococcus radiodurans strain R1 (339 res).
Synechocystis sp. strain PCC 6803 (354 res).
Escherichia coll DDLA {364 res).

Salmonella typhimurium DDLA {363 res).
Mycobacterium tuberculosis strain H37rv (373 res).
Hycobacterium tuberculosis CSU#93-clinical {373 res).
Mycobacterium avium strain 104 contig 5490 (364 res).
Mycobacterium smegmatis {373 res).

lLegionella pneumophila {343 res).

Lieuconostoc mesenteroides {377 res).

Borrelia purgdorferl strain B3l (356 res).
Treponema pallidum {396 res).

vibrio cholerae strain ASMB93 (319 res).
Helicobacter pylori (347 res).

Tpa6Ba na ce m0Apa3dHpa, 4e H300PETEHHUETO € OMUCAHO oApoOHOTO II0-

rope C LeJl WIIOCTPHPAHe, a He Jia C& OrpaHiiH o6xBata My, KOHTO ce IU(HUHHpaA

OT MPUIOKEHHMTE MPETEHIMK. JIpyTH acTeKTH, MPEAUMCTBA 1 Moau(pHUKauy ca B

oOxBara Ha ClieJBalluTe MPETCHIHH.
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[laTeATHH IpETEHIUHU

1. MeTox 3a OleHsABaHe MOTEHIHMANAa HA XUMHYECKa eQMHMIIA Ja Ce
aCOLMMpa C MOJIEKY/a WM MOJIEKYIeH KOMIUIEKC BKIOYBAIN CBBP3BAI K06
feduHEpaH dYpe3 CTPYKTYPHH KOODAMHATH Ha D-Ala-D-Ala murasa E. coli
amuHoKucenuHH Lys144, Glul80, Lys181, Leul83, Glul87, Asp257 u Glu270,
IBrIACHO (HUTypa 8 Wi OT XOMOJIOT Ha Ta3H MOJIEKYJIAHIM MOJIEKYJIEH KOMIUIEKC,
KBIETO TO3M XOMOJIOT BKJIIOYBA CBBp3Ball k00, KOHTO MMa KOPEH OT CPEeIHO
KBAJ[PaTHO OTKJIOHEHHE OT aTOMH HAa OCHOBHATa BEpUIa Ha TE3U aMUHOKHMCE/MHH
e nosede oT 10A BKmOUBaI eTanKTe HA:

M3M0/I3BaHE HAa KOMIIOTHPHH CPENCTBAa 3a NPOBEXIaHE Ha Hamacpalla
onepauMA MeXIy XAMUYECKAaTa CIMHMIA M CBBP3BALl /KOO OmpeneneH 4pes
cTpykTypHH KoopauHaté D-Ala-D-Ala nurasa E. coli amuHOKHCETMHM Lys144,
Gluls0, Lys181, Leul83, Glul87, Asp257 u Glu270, +/- KOpeH OT CPeaHo
KBAJPaTHO OTKIOHEHHE OT aTOMH Ha OCHOBHATa BEPUIa Ha T3 aMHHOKHCE/THHH
He oseue oT 10A u

aHaTM3UpaHe Ha pe3yNTaTHTe OT Ta3d Hamacealia omepaunusd 3a
KOJIMYECTBEHOTO OMpEJE/AHE HA CBBP3BAHETO MEXIYy XHMHYECKaTa €JUHHIA H

CBBp3BALIHA 1XK00.

2. Merox 3a uaeHTHDHUIEpPaHE HA NOTEHIHAIEH UHXUOUTOD D-Ala-D-Ala
TUTa3a, XapaKTepU3Kpall ce C TOBa, Y€ BKIIIOYBA

M3MON3BaHe HA aTOMHH KoopauHath Ha Lys144, Glul80, Lys181, Leul83,
Glu187, Asp257 u Glu270 na E. coli D-Ala-D-Ala nurasa ceriacso ¢urypa 8 +/-
KOpEH OT CpeIHO KBaJApaTHO OTKJIOHEHHE OT aTOMH Ha OCHOBHATa BEpHUra Ha Te3U
AMMHOKHCEIMHH He moeeue oT 10A, 3a ma ce MOMydH TPMIPOCTPAHCTBEHA
cTpykTypa Ha D-Ala-D-Ala marassus cssp3sail ko0,

M3M0/3BaHe Ha Ta3d TPUIPOCTPAHCTBEHA CTPYKTYpa 3a NPOEKTHPAHE HIIH

noxbupaHe Ha MOTEHIHATHHA HHXHOUTOD;
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CUHTE3MPAHe WM [0JyJaBaHe Ha MHXUOUTOpA U
KOHTaKTyBaHe Ha mHxubutopa ¢ D-Ala-D-Ala yiurasa 3a ompesensiHe Ha

crocOGHOCTTA Ha TO3M MOTEHIMANIeH HHXu6uTOp aa uaxubupa D-Ala-D-Ala.

3. Meroa CBIVIaCHO MpETEHIMA 2, XapaKTepu3upaml ce ¢ TOBa, 1€
M3MOJI3BAHUS €Tall BKIIIOUBA NPOEKTHPaHe Ha MOJIEKYNA, KOATO, aKO C& BMBKHE B
TPUIPOCTPAHCTBEHATA CTPYKTYPa, MMa BOJOPOJACH CBBP3BAIL IOHOP MEXIY 24 u
35 A OT enuuus wid ABaTa KapGokcunHd KuciopogHu artomu Ha Glul80
CTpaHWYHATAa BEPHUra, BOJOPOJEH CBBP3BAll JOHOP MEXAy 24 u 35 A or
aMEIHMA KUCIOpOJ Ha OcHoBHaTta Bepura Ha Lys181, BomoposeH CBBp3Balll
poHop mexay 2.4 u 3.5 A or amuzen asor Ha OcHOBHaTta Bepura Ha Leul83 u
BOJOPOACH CBBP3BAIl akuenTop Mmexay 2.4 u 3.5 A or asoTeH atom Ha

cTpanu4HaTa Bepura Ha Lys144.

4. MeToa CBITIACHO TpETeHLMs 3, XapakTepuupanl ce€ CTOBa, 4¢
MOJIeKyJIaTa BKTIOUBa ouie xuapodobru s3amMopmercTsus 3.5 — 4.5 A or CD1

Bbrepoauus U SD cepHH aTOMH Ha CTPaHWYHATA BEpUra Ha Leu269 u cbOTBETHO

Ha Met 154.

5. Meron CBIVIACHO MNpETEHIMA 2, XapakTepusupaunl ce C TOBa, Y€

HOTEHIMANHAA HHXUOUTOD € OrcyOcTpaTeH aHaJIor.

6. MeTo CBIIacHO MPETEHIMA 2, XapakTEpU3Hpall Ce ¢ TOBA, Y€ BKIIOYBA
ocBeH ToOBa ompejensse Ha K; Ha MOTEHIMANHHs WHXUOUTOP 3a JIMrasata mpH

U3M0JI3BaHe Ha €H3UMHO U3IIMTaHUE.

7. MeTox CHIIAacHO MPETEHIMA 2, XapaKTepU3upall ce C TOBa, Y€ BKIIOIBa
OCBeH TOBa IpPOCIENiBAHE HA B3AUMOMCHCTBUATA MEXAY MOTCHUHATHUA

HHXI’I6I/ITOp M Iyurasara npy U3Mno0Ji3BaHe Ha CIIpAHH IMOTOYHHU HU3CICABAHUA.
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8. MeTo/ ChIIACHO MPEeTEHIMs 2, XapaKTepu3Hpall ce ¢ TOBa, "¢ BKIIOYBA
OCBeH TOBAa MpOCNTE/SBAHE HA B3AUMOJCHCTBHATA MEXIY MOTEHIIHATHUA
MHXMOHTOp M JIMra3ara upe3 M3MepBaHE Ha MOTHCKAHE Ha jMrasHaTa MpHCHILA

tpuntodanosa ¢ryopCcleHIHAA.

9. MeTo/ ChIIACHO IPETEHLHA 2, XapaKTepU3upalll e ¢ TOBa, ¢ BKI04YBA
npocneABaHe Ha B3AUMONEHCTBHATA MEXAY MOTCHLMATHHIA UHXHOUTOp H
JIATa3aTa upe3 M3MepBaHe NpeJOTBPATSABAHETO HA NMPOTEOTHU3A Ha JMrasara, TOBA
MpeOTBpaTsBaHE € KOPENHPaHO CBC crabWiM3dpaHe HA JIMrasara oT
NOTEHIMATHUA HHXUOUTOD.

10. MetoasT cxrnacﬁo TpeTeHNys 2, XapakTepusupaml ce C TOBa, €
BKJIIOYBA OCBEH TOBA ONpeENEIisHe Ha edekTa Ha NOTCHIHATHUA UHXUOHUTOP BBPXY
GakTepUaTHHs PACTeX HA MMB-THII MO OTHOIICHHC Ha D-Ala-D-Ala nurasa-

CBPBXEKCIIPECHPALIH IIaMOBE.

11. MeTox 3a uaeHTHGUIHEPaHE Ha IOTCHIMANEH HHXHOUTOD Ha D-Ala-D-
Ala nura3a wiM HeifH XOMOJIOT, XapaKTepPU3Hpalll Ce ¢ TOBA Ye BKIIIOYBA.

IPOGKTHpaHe WIH MoA6UpaHe Ha MOINEKY/a, KOATO BOMM 10 Ile142 na D-
Ala-D-Ala niraza wiM HeifHa IPOTHBOYACT B XOMOJIOT, KOHTO €€ J0BEX/a 10 12
A ma Met259 ma D-Ala-D-Ala nurasa wim HedHa MPOTHBOYACT B XOMOJIOT, H
Met154 ga D-Ala-D-Ala nurasa wix HefiHa OPOTHBOYACT B XOMOJIOT CE IOBEXK/A
g0 12 A na Leu269;

CHHTE3MpAHE MM MONyYaBaHe Ha TO3H HHXHOMTOP U

KOHTAKTYBaHE Ha TO3H MHXHOMTOD C D-Ala-D-Ala nmraza 3a ga ce
ompeJesi CIoCOOHOCTTa Ha TO3H MOTEHIHAICH urxubuTop Aa mHxubupa D-Ala-

D-Ala.
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12. Merton cwIiacHO mpeTeHmus 11, xapakrepusupaml ce C TOB3, HC
BKJIIOUBA OCBEH TOBa ompele/iHe Ha K Ha MOTeHIMATHUA UHXUOUTOp 32 JIMrasara

MpH U3I0JI3BaHE Ha €H3UMHO H3IMUTAaHUE.

13. Meroa cbriacHO npereHims 11, xapakrepusupam c€ C TOBa, €C
BKJTIOUBA OCBEH TOBA MPOCIEABAHE HA B3aUMOJEHCTBHATA MEXK/Y TOTCHIHATHIA

I/IHXI/I6I/ITOp U TUra3ara IpH U3MoJ3BaHe Ha CIIpAHH [TIOTOYHHU H3CICABAHHUA.

14. MeTon cbriacHO npereHums 11, xapaktepusupail ce ¢ TOB3, ¥€
BKJTIOUBA OCBEH TOBA MPOCNENABaHe HAa B3aUMOACHCTBUATA MEXKIY MOTCHIAATHNA
MEXMOUTOD W JIWra3aTa ypes M3MEpBaHe Ha MOTHCKAHETO HA JIMra3HaTa IpUChIIA

tpuntodaHosa ¢IyopCLeHIHs.

15. MeToxbT CHIAcHO mpeTeHuua 11, xapakrepusupaml ce ¢ TOBa, 1€
BKTIOYBA MPOCESBAHE HA B3aMMOACHCTBHATA MEXIY MOTCHIMATHHA UHXHOUTOP
W JIAra3aTa upe3 H3MepBaHe NPeOTBPATABAHeTO Ha MPOTEONH3a Ha JINrasata, ToBa
peOTBpaTsBAHE € KOPENHpaHO ChC crabunm3ypaHe Ha Jdrasara oT

[OTeHIHATHUA HHXUOHUTOP.

16. MeTombT chriacHO npereHums 11, xapakrepusupall ce ¢ TOB3, €€
BKTIOUBA OCBEH TOBA OIpeesiaHe Ha edekTa Ha MOTeHUMATHUA HHXHOUTOD BBPXY
GaKTepHATHHA PACTeX Ha MMB-THI MO OTHOLICHHE HA D-Ala-D-Ala nwrasa-

CBPBHXEKCIPECUPALLH I[aMOBE.
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FIG. 8

REMARK FILENAME Ligase complexed with ADP, inorganic phosphate, and D-Ala-D~Ala

ATOM 1 N MET 3 40.614 1.843 46.187 1.00 31.14 A
ATOM 2 CA MET 3 39.530 2.279 45.303 1.00 30.31 A
ATOM 3 CB MET 3 38.402 1.236 45.434 1,00 32.61 A
ATOM 4 CG MET 3 37.231  1.360 44.443 1.00 36.22 A
ATOM 5 SD MET 3 35.813 0.297 44.869 1.00-40.71 A
ATOM 6 CEB MET 3 34,748 0.742 43.482 1.00 40.12 A
ATOM 7 C MET 3 .39.030 3.655 45.727 1.00 27.83 A
ATOM 8 O MET 3 37.905 3.782 46.154 1.00 27.65 A
ATOM 9 N IY¥s 4 39.879 4.695 45.616 1.00 25.11 A
ATOM 10 ¢cA L¥s 4 39.368 5.953 46.170 1.00 22.16 A
ATOM 11 CB 1I¥S 4 40.479 6.666 46.917 1.00 22.93 A
ATOM 12 ¢ IYS 4 39.889 7.749 47.793 1.00 22.85 A
ATOM 13 ¢ 1Y¥s 1 40.828 8.447 48.752 1.00 26.08 A
ATOM 14 CE 1¥8 4 41.738 9.484 48.117 1.00 25.83 A
ATOM 15 N2z 1¥S 4 42.194 10.361 49.215 1.00 27.77 A
ATOM = 16 C I¥8 4 38.751 6.829 45.089 1.00 20.28 A
ATOM 17 O 1¥s 4 39.380 7.119 44.082 1.00 18.39 A
ATOM 18 N ILE 5 37.470 7.185 45.345 1.00 17.69 A
ATOM 19 CA ILE S 36.646 7.883 44.345 1.00 16,49 A
ATOM 20 CB ILE 5 35.258 7.246 44.318 1.00 16.05 A
ATOM 21 CG2 ILE 5 34.230 ° 7.963 43,397 1.00 16.67 A
ATOM 22 CGl ILE 5 35.287 5.750 44.077 1.00 16.48 A
ATOM 23 CD1 ILE 5 36.144 5.237 42.900 1.00 17.07 A
ATOM 24 C ILE 5 . 36.404 9.310 44.730 1.00 15.41 A
ATOM 25 0 ILB 5 36.021 9.608 45.847 1.00 16.47 A
ATOM 26 N ALA 6 36.604 10.183 43.749 1.00 14.28 A
ATOM 27 CA ALA 6 36.260 11.583 43.962 1.00 13.31 A
ATOM 28, CB ALA 6 37.280 12.487 43.269 1.00 10.75 A
ATOM 29 C ALA 6 34.891 11.805 43.350 1.00°13.36 A
ATOM 30 0 ALA 6 34.639 11.454 42,211 1.00 13.10 A
ATOM 31 ¥ VAL 7 33.985 12.372 44.185 1.00 11.47 A
ATOM 32 CA VAL 7 32.706 12.875 43.680 1.00 11.88 A
ATOM 33 CB VAL 7 31.544 12.553 44.715 1.00 10.72 A
© -ATOM 34 CGl1 VAL 7 30.177 13.154 44.294 1.00 11.14 A
ATOM 35 CG2 VAL 7 31.528 11.052 44.859 1.00 10.42 A
ATOM 36 C VAL 7 32.819 14.369 43.511 1.00 11.77 A
ATOM 37 0 VAL 7 32.892 15.190 44.416 1.00 11.03 A
ATOM 38 N IEU 8 32.942 14.763 42,241 1.00 12.40 A
ATOM 39 CA LEU 8 33.128 16.176 41.990 1.00 11.47 A
ATOM 40 CB LBU 8 33.719 16.314 40.577 1.00 13.56 A
ATOM 41 CG 1BU 8 35.147 15.802 40.450 1.00 11.44 A
ATOM 42 CDl1 LEU 8 35.648 16.176 39.035 1.00 13.68 A
ATOM 43 CD2 LBV 8 36.073 16.351 41.530 1.00 13.86 A
ATOM 4 C ILREU 8 31.782 16.875 41.968 1.00 12.25 A
ATOM 45 0 LEU 8 30.830 16.460 41.342 1.00 11.39 A
ATOM 46 N IBU S 31.741 17.920 42.760 1.00 12.03 A
ATOM 47 CA 1IRU 9 30.440 18.559 43.015 1.00 12.51 A
ATOM 48 CB LEU 9 29.644 17.968 44.191 1.00 13.69 A
ATOM 49 CG LEU 9 30.203 17.702 45.604 1.00 16.20 A
ATOM 50 CD1 IEU 9 31.474 18.399 46.047 1.00 15.38 A
ATOM 51 CD2 1EV 9 29.085 17.653 46.680 1.00 15.57 A
ATOM 52 € LEU 9 30.656 20.004 43.309 1.00 12.18 A
ATOM 53 0 LEU 9 31.723 20.438 43.677 1.00 13.52 A
ATOM 54 N GLY 10 29.569 20.748 43.150 1.00 12.43 A
ATOM 55 CA GLY 10 29.747 22.184 43.341 1.00-13.65 A
ATOM 56 C GLY 10 30.186 22.926 42.091 1,00 13.32 A
ATOM 57 0 GLY 10 29.410 23.186 41.175 1.00 12.36 A
ATOM 58 N GLY 11 31.471 23.255 42.082 1.00 14.38 A
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31.944
31.418
31.001
31.454
31.250
32.566
33.025
33.633
30.187
30.052
29.453
28.347
28.008
27.373
27.075
26.915
26.115
24.770
23.979
23.979
22.935
24.531
23.875
23.671
22,964
22.875
21,920
23.737
24.637
24.392
25.554
26.313
27.192
27.842
28,683
29.173
30.144
30.824
30.465
25.449
25.713
24.399
23.642
22.659
21.826
22.618
22.488
23.328
22.930
22.810
22.495
21.964
21.344
20.683
20.541
22.985
22.745
24.168
25.275
26.466
27.554

40.898
40.876
41.890
39.660
39.644
39.288
38.043
40.361
38.703
38.483
38.111
37.261
36.317
37.097
37.955
39.155
37.107
37.549
36.353
38.202
38.790
38.079
38.696
37.623
36.321
35.307
35.350
34.409
39.876

40.328 .

40.391
41.557
42.082
43.426
43,902
45.272
45.584
44.656
46.872
42.690
43.255
43.020
44.217
44,654
45.901
47.173
47.702
47.673
44.02

44.917
42.763
42.432
41.019
40.672
40.715
42.563
43.143
42.036
42.013
41.199
41.340
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l6.88
18.58
19.19
19.97
21.16
22.23
24.49
22.29
21.94
24.09
21.16
20.11
21.53
20.9¢6
19.14
18.35
18.27
17.14
17.20
16.71
16.75
15.19
14.67
12.42
12.61
12.97
10.47
12.35
14.00
15.09
13.38
12.44
14.01
12.18
13.55
13.80
14.71
14.15
14.78
11.88
11.63
13.17
14.89
17.44
24.63
27.52
29.35
30.71
13.71
13.98
13.20
11.66
11.18
10.47
13.56
10.75

8.59
10.58
10.78
11.41
10.67
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25.744
26.038
25.765
26.084
26.047
27.121
26.876
28.511
25.098
25.472
23.804
22.836
21.401
20.993
21.713
19.758
22.898
22,747
23.211
23.423
23.697
22.584
24,587

- 24.499

25.644

26.890

26.718
27.168
25.971
25.719
24.898
24.962
25.261
23.933
23,212
21.891
23,981
23.893
24.786
25.619

26.426-

27.360
25.459
26.569
26.803
27.108
28.152
28.658
29.851
30.100
31.067
27.584
28,091
26.433
25.704
24,443
25.424
25.680
24.983
24,637
25.820
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19.966
18.819
20.944
20.596
21.870
22.899
24.206
22.362
19.580
18.665
19.835
18.802
19.389
20.0%94
20.210
20.571
17.488
16.420
17.547
16.272
16.524
17.160
15.461
14.275
16.165
15.532
14.924
13.851
15.691
15.164
16.185
13.879
12.905
13.888
12.649
12.919
11.486
10,372
11.785
10.715
11.288
10.250
11.745
10.152

8.963
11.059
10.618
11.815
12.382
13.784
11.461

9.€660

8.580
10.091

9.154

9.849

7.816

6.766

7.857
6.635
5.728

43.388
43.668

44.265

45.655
46.532
46.216
46.991
46.655
46.259
46.973
45,989
46.382
46.269
47.561
48.538
47.512
45.629
46.204
44.336
43.625
42.130
41.519
44.173
44.389
44.420
44.901
46.273
46.609
47.078
48.431
49.236
48.375
49.048
47.542
47.368
46.615
46.728
47.211
45.688
45.118
43.929
43.343
42.839
46.173
46.246
47.007
47.946
48.709
48.008
48.505
48.321
48.938
49.166
49.462
50.318
50.899
49.681
50.246
48.422
47.714
47.459
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11.20
12.04
10.85
12.64
11.34
12.99
15.05
11.77
12.53
11.10
12.86
13.80

"15.57

17.41
19.28
19.73
11.27
12.23
12.02
11.63
11.03
13.21
10.44

9.58
10.43
12.61
14.23
13.89
14.80
16.16
16.23
14.75
15.21
14.18
14.47
13.85
13.96
14.09

-14.50

14.04
12.76
11.66
14.86
14.61
15.60
16.23
16.65
19.46
20.70
20.19
21.75
16.88
15.53
17.85
19.06
19.29
18.74
20.37
17.66
17.77
18.20
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181 O GLY 29 25.779 4.523 47.627 1.00 19.53
182 N IEU 30 26.912 6.376 47.057 1.00 18.53
183 CA LEU 30 28.145 5.595 46.845 1.00 17.45
184 CB IBU 30 29.242 6.508 46.308 1.00 17.61
185 CG LEU 30 28.985 6.930 44.826 1.00 17.12
186 CD1 IEU 30 30.107 7.822 44.380 1.00 16.74
187 CD2 1EU 30 28.910 5.745 43.870 1.00 17.64
188 C 1EU 30 28.641 4,964 48.140 1.00 17.34
189 O IEBU 30 29.042 3.817 48.146 1.00 15.50
190 N ARG 31 28.590 5.759 49.206 1.00 17.50
191 CA ARG 31 29,135 5.273 50.479 1.00 19.60
192 CB ARG 31 29,207 6.385 51.485 1.00 19.74
193 CG ARG 31 30.204 7.463 51.142 1.00 19.78
194 CD ARG 31 30.408 8.406 52.310 1.00 22.08
195 NE ARG 31 31.298 9.478 51.897 1.00 23.07
196 CZ ARG 31 32.084 10.194 52.670 1.00 26.32
197 NH1 ARG 31 32.385 9.820 53.920 1.00 28.40
198 NH2 ARG 31 32.602 11.306 52.157 1.00 26.01
199 C ARG 31 28.300 4.179 51.070 1.00 21.00
200 O ARG 31 28.760 3.209 51.622 1.00 20.28
201 N GLU 32 26,976 4.333 50.844 1.00 22.57
202 €A GLU 32 26.057 3.308 51.297 1.00 24.52
203 CB GLU 32 24.641 3,895 51.221 1.00 26.01
204 CG GLU 32 23.515 3.096 51.888 1.00 30.47
205 CD GLU 32 22,255 3.967 51.970 1.00 31.99
206 OEl GLU 32 21.241 3.598 51.371 1.00 32.68 °
207 OE2 GLU 32 22.288 5.021 52.631 1.00 34.14
208 € GLU 32 26.209 2.058 50.480 1.00 24.48
209 0 GLU 32 25.932 0.947 50.905 1.00 24.39
210 N GLY 33 26,769 2.283 49.263 1.00 25.01
211 CA GLY 33 27.161 1.126 48.493 1.00 24.89
212 C GLY 33 28.600 0.681 48.705 1.00 25.05
213 0 GLY 33 29.112 -0.068 47.904 1.00 25.73
214 N GLY 34 29.215 :1.162 49.784 1.00 24.65
215 CA GLY 34 30.554 0.652 50.140 1.00 25.11
216 € GLY 34 31.686 1.134 49.259 1.00 24.82
217 0 GLY 34 32.784 0.554 49.170 1.00 24.23
218 N ILBE 35 31.377 2.242 48.593 1.00-23.14
219. cA ILB 35 32.392 2.860 47.755 1.00 21.75
220 CB ILE 35 31,702 3.528 46.551 1.00 22.55
221 CG2 ILE 35 32.692 ° 4.234 45.641 1.00 21.87
222 CGl ILB 35 30.798 2.592 45.745 1.00 22,22
223 CD1 ILE 35 31,389 1.343 45.112 1.00 23.40
224 C ILE 35 33.139 3.866 48.595 1.00 21.65
225 O 1LE 35 32.606 4.596 49.403 1.00 21.42
226 N  ASP 36 34,448 3.682 48.398 1.00 21.16
227 CA ASp 36 35.254 4.790 49.214 1.00 20.27
228 CB ASP 36 36.672 4.187 49.175 1.00 24.84
229 CG ASP 36 37.217 4.218 50.553 1.00 28.60
230 OD1 ASP 36 37.374 3.125 51.114 1.00 31.66
231 OD2 ASP 36 37.457 5.318 51.061 1.00 29.52
232 C Asp 36 35.291 6.199 48.636 1.00 19.72
233 0 Asp 36 36.232 6.604 47.970 1.00 18.27
234 N ALA 37 34,204 6.929 48.862 1.00 17.77
235 CA ALA 37 34,016 8.107 48.028 1.00 16.95
236 CB ALA 37 32.635 8.029 47.356 1.00 16.92
237 C ALA 37 34.169 9.341 48.862 1.00 17.36
238 0 AIA 37 33.792 9.373 50.019 1.00 17.97
2339 N TYR 38 34.722 10.363 48.252 1.00 16.60
240 CA TYR 38 34.908 11.680 48.889 1.00 17.08

241 CB TYIR 38 36.392 11.952 49.245 1.00 17.27
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ATOM 242 CG TYR 38 36.844 10.870 50.204 1.00 18.54
ATOM 243 D1 TYR 38 37.220 9.576 49.749 1.00 19.26
ATOM 244 CEl1 TYR 38 37.549 8.582 50.700 1.00 20.39
ATOM 245 CD2 TYR 38 36.806 11.178 51.585 1,00 20.02
ATOM 246 CE2 TYR 38 37.153  10.190 52.522 1.00 21.24
ATOM 247 Ccz TYR 38 37.515 8.914 52.067 1.00 21.85
ATOM 248 OH TYIR 38 37.887 7.954 52.997 1.00 24.75
ATOM 249 C TYR 38 34,505 12.836. 47.994 1.00 17.10
ATCM 250 0 TYR 38 34.784 12.859 46.783 1.00 16.74
ATOM 251 N PRO 39 33.901 13.855 48.607 1.00 16.36
ATOM 252 €D PRO 39 33.510 14.024 50.018 1.00 17.87
ATOM 253 CA PRO 39 33.613 15.050 47.802 1.00 16.54
ATOM 254 CB PRO 39 32.696 15.898 48.693 1.00 17.60
ATOM 255 CG PRO 39 33.112 15.486 50.125 1.00 16.98
" ATOM 256 C PRO 39 34.855 15.834 47.438 1.00 15.77
ATOM 257 © PRO 39 35.805 15.954 48.201 1.00 16.80
ATOM 258 N VAL 40 34.811 16.366 46.223 1.00 13.95
ATOM 259 CA VAL 40 35.813 17.370 45.892 1.00 14.15
ATOM 260 CB VAL 40 36.962 16.743 45.058 1.00 13.77
ATOM 261 CGl VAL 40 37.919 17.822 44.590 1.00 15.60
ATOM 262 CG2 VAL 40 37.798 15.686 45.762 1.00 15.12
ATOM 263 ¢ VAL 40 35.097 18.414 45.090 1.00 13.65
ATOM 264 O VAL 40 34.503 18.134 44.040 1.00 15.25
ATOM 265 N ASP 41 35.168 19.627 45.629 1.00 12.76
ATOM 266 CA ASP 41 34.563 20.682 44.862 1.00 13.24
ATOM 267 CB ASP 41 33.822 21.528 45.910 1.00 16.20
ATOM 268 CG ASP 41 33.078 22.746 45.402 1.00 16.99
ATOM 269 OD1l ASP 41 33.296 23.196 44.286 1.00 15.94
ATOM 270 OD2 ASP 41 32.236 23.254 46.147 1.00 18.10
ATOM 271 C ASP 41 35.654 21.457 44.183 1.00 14.03
ATOM 272 O ASP 41 36.442 22.053 44.887 1.00 13.69
ATOM 273 N PFRO 42 35.643 21.473 42.845 1.00 15.65
ATOM 274 CD PRO 42 34.720 20.739 ‘41.982 1.00 16.41
ATOM 275 CA PRO 42 36.610 22.242 42.072 1.00 16.49
ATOM 276 CB FPRO 42 36.057 22.254 40.666 1.00 17.69
ATOM 277 CG PRO 42 35.241 21.019 40.557 1.00 17.19
ATOM 278 € PRO 42 36.742 23.668 42.407 1.00°17.47
ATOM 279 O ERO 42 37.747 24.248 42.049 1.00 18.96
ATOM 280 N LYS 43 35,701 24.237 43.053 1.00 17.23
‘ATOM 281 CA ILYS 43 35.782 25.646 43.429 1.00 18.11
ATOM 282 CB 1YS 43 34.407 26.157 43.892 1.00 18.09
ATOM 283 CG LIS 43 34.356 27.677 43.968 1.00 17.67
ATOM 284 CD IYS 43 32.965 28.093 44.389 1.00 19.99
ATOM 285 CB LYS 43 32.891 29.601 44.558 1.00 20.80
ATOM 286 Nz LYS 43 - 31.475 29.960 44.714 1.00 23.11
ATOM 287 C LYS 43 36.720 25.881 44.583 1.00 19.41
ATOM 288 O LYS 43 37.190 26.989 44.775 1.00 19.98
ATOM 239 N GLU 44 36.958 24.796 45.305 1.00 19.70
ATOM 220 CA GLU 44 37.661 24.787 46.594 1.00 22.29
ATOM 251 CB GLU 44 36.767 23.983 47.570 1.00 23.54
ATOM 292 Ccc& GLU 44 37.154 23.932 49.055 1.00 27.65
ATOM 293 CD GLU 44 36.717 22.605 49.673 1.00 29.00
ATOM 294 OEl1l GLU 44 35.508 22.344 49.796 1.00 26.10
ATOM 295 - OB2 GLU 44 37.623 21.835 50.013 1.00 29.50
ATOM 296 C GLU 44 38.996 24.094 46.465 1.00 22.58
ATOM 297 O GLU 44 39.974 24.411 47.126 1.00 22.59
ATOM 298 N VAL 45 38.989 23.090 45.591 1.00 20.58
ATOM 299 CA VAL 45 40.247 22.407 45.383 1.00 22.17
ATOM 300 CB VAL 45 40.380 21.095 46.219 1.00 22.98
ATOM 301 CGl1 VAL 45 39.478 21.022 47.492 1.00 21.23
ATOM 302 CG2 VAL 45 40.466 19.818 45.406 1.00 23.55
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40.601
39.782
41.905
42.414
43.813
44.703
44.231
45.879
42.309
43.014
41.374
41.083
39.745
39.780
39,185
42.184

42.210°

43.132
44.343
44.992
45.026
46.242
45.213
46.117
44.868
45.549
45.768
46.588
47.873
48.092
48.709
44.870
45.204
43.902
43.158
42,008
40.757
39.715
40.108
43,995
43.832
44.937
45.734
46.372
46,282
47.562
47.832
47.723
46.712
46.898
47.269
48.080
48,646
49.488
47.356

- 47.914

46.060
45.264
43.996
44.314
42.918

22.282
22.167
22.243
22.214
22.745
22.642
22.234
22.991
20.794
19.889
20.622
19.242
19.204
19.880
17.813
18.593
17.406
19.439

18.944.

20.241
20.312
20.688
18.134
17.421
18.271
17.466
18.305
19.576
19.244
19.671
18.463
16.185
15.668
15.700
14.502
14.141
15.029
14.412
15.076
13.263
12.437
13.1247
11.942
11.877
10.502

9.731

8.720

9.416
11.939
10.946
13.125
13.369
14.778
14.948
13.303
13.093
13.539
13.263
14.110
15.603
16.527

43.917
43.030
43,690
42.347
42.581
41.395
40.331
41.563
41.783
42.192
40.818
40.429
39.668
38.302
39.536
39.587
39.336
39.172
38.520
38.025
36.602
38.754
39.487
39,105
40.783
41.785

43.044 °

42.847
42.126
41.002
42.785
42.241
43.289
41.465
41.916
40.946
40.985
40.069
42.365
42.079
42.962
41.140
41.210
39.845
39.267
39.535
38.420
37.120
42.391
43.071
42.642
43.860
43.845
42.722
45.170
46.238
45.086
46.288
46.247
46.242
45.602
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' 42.168

44.885
44,184
45.398
45.139
43.877
43.571
43.179
42.001
41.111
40.527
39.539
40.914
38.916
40.311
39,302
42.348
43.366
41.499
41.712
41.798
43.095
43,023
42,417
43.657
40.614
40.790
39.458
38.299
37.658
36.458
35.867
36.763
35.981
37.368
37.380
36.608
35.883
36.546
35,811
38,008
34.444
34.106
33.570
32.168
31.323
29.857
29.115
29.210
27,7755
27.846
27.132

31.907.

32.099
31.464
31.142
31.420
30.960
32.903
33.290
29.687

16.941
11.815
11.426
10.990
9.582
9.044
7.859
9.940
9.468
10.658
11.295
10.616
12.598
11.251
13.236
12.557
8.709
8.939
7.728
6.748
5.370
5.313
4.091
4.079
3.044
6.703
6.176
7.252
7.243
5.869
5.641
4.241
3.055
1.79¢
8.356
8.770
8.872
10.109
11.237
12.579
11.384
9.981
9.597
10.333
10.492
9.874
9.780
10.953
8.523
10.864
8.436
9.605
11.959
12.741
12.312
13.727
14.094
15.532
13.929
14.038
14.038

47.183
46.482
47.406
45.561
45,784
45.142
45.273
44.401
43.678
43.329
44,578
45.308
44.953
46.421
46.063
46.797
42.413

41.767

42.175
41.123
41.761
42.578
43.445
44.503
42.934
40.115
39.032
40.511
39.587
39.642
38.755

'38.925

38.534
38.523
40.046
41.203

39.069

39.318
38.487
38.727
38.924
38.936
37.841
39.8%4
39.556
40.747
40.428
40.107
40.420
39.764
40.088
39.752
39.423
40.345
38.207
38.007
36.545
36.211
36.287
34.788
38.356
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25.25
22.82
23.10
21.46
20.14
18.99
19.22
17.25
17.10
16.51
17.17
16.04
17.36
16.37
16.66
14.85
17.15
16.37
16.07
17.46
19.26
22.69
25.26
25.69
27.16
17.01
17.40
15.95
15.69
15.87
17.37
18.59

.21.57

23.41
13.70
13.69
12.80
11.96
11.90
13.34
12.67
11.71
10.64
10.64
11.33
10.86
11.23
10.81
11.31
11.80
12.37
13.60
10.59

9.43

9.11

9.82

9.85

7.95
10.41

11.09

10.15
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463
464
4865
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474
475
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477
478
479
480
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482
483
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13/90

28.783
29.598
28.259
27.988
28.125
27.273
28.960

28.910-

30.287
31.339
32.752
31.157
27.889
27.560
27.405
26.404
24.992
24.602
24.759
23,958
23.7717
24.245
26.754
27.062
26.742
26.976
28.385
29,084
28.786
30.131
30.331
29.258
29.135
28.265
27.604
27.695
26.823
31.240
31.068
32.398
33.417
33.276
34.247
32.071
31.926
31.280
31.473
30.485
29,703
28.226
27.307
25.850
25.554
25.019
30.098
29.485
31.037
31.170
31.095
32.367
33.253

13.486
14.887
15.381
15.045
16.843
17.483
17.369
18.783
19.199
19.099
19.250
20.191
19.006
18.102
20.249
20.555
20.719
19.596
18.311
19.698
18.429
17.563
21.894
22.846
21.927
23.188
23.214
22.237
24.323
24.270
25.512
25.647
27.068
27.839
28.911
29.281
29.604
24.146
24.417
23.728
23.398
22.051
21.551
21.478
20.095
19.149
17.944
19.784
19.104
19.562
18.447
18.841
19.906
18.046
19.221
18.606
20.111
20.561
22.117
22.789
22.087

37.749
39.376
39.773
41.256
39.610
40.221
38.725
38.380
37.804
38.890
38.287
39.931
37.303
36.555
37.250
36.223
36.828
37.731
37.430
38.984
39.402
38.464
35.643
36.358
34.336
33.602
33.074

'33.261

32.454
31.849
31.005
29.919
29.389
30.301
29.858
28.577
30.699
32.895
34.079
32.435
33.437
34.113
34.650
34.114
34.630
33.643
33.605
32,807
31.786
31.904
32.268
32.500
33.044
32.111
30.316
29.450
30.042
28.644
28.550
29.016
29.526
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10.31
10.78
11.04
10.63
10.95
11.01
11.88
10.05
10.28

9.68
10.25
11.89
11.26
10.95

10.45
10.09
10.59
10.49
10.33
10.66
10.78
11.58
13.88
12.04
13.78
15.37
17.95
15.02
18.93
18.52

"22.02

25.44
28.04
28.69
29.65
29.43
20.64
23.00
22.08
22.53
22.05
25.13
20.38
18.09
16.95
15.87
15.68
15.29
14.59
14.74
13.46
12.15
11.64
15.59
17.28
13.30

-13. 44

13.64
15.19
15.35
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14/90

32.495
32.391
32.820
32.953
34.120
35.476
36.509
35.452
36.756
36.621
35.735
35.999
37.375
38.515
36.518
36.921
35.718
35.891
34.737
37.267
37.317
38.334
36.458
36.625
35.513
34.184
33.412
32.391
33.848
37.990
38.678
38.356
39.656

40.772

41.696
40.672
41.703
41.398
42.479
41.913

"40.819

41.828
42.900
40.655
40.660
39.251
38.739
37.240
39.511
41.260
41.952
41.010
41.619
41.101
39.614
39.188
37.996
40.028
43.130
43.789
43.649

24.010
20.011
20.518
18.964
18.237
18. 665
18.012
19.843
20.397
21.854
21.941
22.620
19.590
19.141
19.349
18.449
18.256
18.037
17.21%
17.749
17.056
16.491
16.571
15.229
15.047
14.693
15.932
15.760
17.139
15.076
14.084
16.142
16.062
16.007
15.253
16.804
16.757
17.761
17.686
18.414
17.122
15.389
14.833
14.848
13.513
13.093
14.000
13.726
13.819
12.436
11.538
12,614
11.768
12.134
11.774
10.945
10.693

10.532

11.821
10.778
13.052

28.834
27.903
26.881
28.511
27.868
28.410
28.246
29.096

29.506

29.942
31.088
28.781
30.619
30.578
31.644

'32.724

33.595
35.095
35.658
35.625
32.244
32.604
31.360
30.767
29.768
30.481
31.021
31.681
30.669
30.086
30.247
29.390
28.695
29.687
29.492
30.759
31.809
32.954
34.062
35.595
36.135
32.447
32.636
32.796
33.384
33.754
34.873
35.016
36.194
32.477
32.936
31.180
30.144
28.732
28.659
27.479
27.365
26.678
30.140
30.143
30.141
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18.28
12.23
11.21
11.75
10.70
11.03
10.36
10.08
11.12
12.28
17.99

8.06
10.30
11.26
10.87
12.01
13.90
17.88
17.66
18.95
11.11
12.01

9.66
10.30

8.53
10.78
10.84
12.80

6.37

9.99
12.32
10.25

11.63

11.64
12.30
12.05
13.63
12.80
16.91
18.10
19.55
13.99
14.22
14.33
15.67
14.37
14.55
15.19
16.77
16.12
17.80
16.58
18.98
19.70
21.68
23.85
24.03

25.94

19.02

‘18.94

19.84
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15/90
ATOM 547 CA LEU 78 45.125 13.215 30.194 1.00 20.89
ATOM 548 CB LEU 8 45.552 14.676 29.954 1.00 21.38
ATOM 549 C€G LEU 78 45.838 15.150 28.503 1.00 22.76
ATOM §50 CD1 LEU 78 47.121 14.562 27.936 1.00 22.06
ATOM 551 CD2 LEU 78 44,663 14.899 27.576 1.00 21.85
ATOM §52 C  1RU 78 45.758 12.792 31.520 1.00°21.44
ATOM 553 O LEU 78 46.943 12.487 31.598 1.00 22.68
ATOM 554 N MET 72 44.947 12.769 32.577 1.00 20.42
ATOM 555 CA MET 79 45.446 12.270 33.884 1.00 21.29
ATOM 556 CB MEBT 79 44,712 12.888 35.076 1.00 22,51
ATOM 557 CG MEBT 79 44.998 14.376 35.099 1.00 24.47
ATOM 558 SD MET 79 43,980 15.247 36.260 1.00 27.63
ATOM 559 CE MET 79 44.620 14.669 37.828 1.00 25.14
ATOM 560 C MET 79 45.358 10.809 34.045 1.00 19.33
ATOM 561 O MET 79 45.902 10.223 34.964 1.00 20.38
ATOM 562 N GLY 80 44.645 10.239 33.109 1.00 18.56
ATOM 563 CA GLY 80 44.345 8.806 33.099 1.00 17.33
ATOM 564 C GLY 80 43.458 8.348 34.214 1.00 18.05
- ATOM 565 0 GLY 80 43,620 7.270 34.754 1.00 19.39
ATOM 566 N LBU 81 42,496 9.215 34.535 1.00 16,13
ATOM 567 CA 1LEU 81 41.460 8.808 35.499 1.00 15,26
ATOM 568 CB LEU 81 * 41.238 9.974 36.452 1.00 15.13
ATOM 5§69 C6 1EU 81 . 42.385 10.233 37.429 1.00 15.22
ATOM 570 CD1 LEVU 81 42.125 11.534 38.211 1.00 16.71
ATOM 571 CD2 LEU 81 42.698 9.058 38.325 1.00 16.67
ATOM 572 ¢ IEU 81 40,141 8.447 34.845 1.00 14.76
ATOM 573 0 1LEU 8l 39,550 9.247 34.155 1.00 15.80
ATOM 574 N PRO 82 39.666 7.232 35.033 1.00 14.69
ATOM 575 CD PRO 82 40.352 6.085 35.626 1.00 15.73
ATOM 576 CA EPERO 82 38.333 6.879 34.531 1.00 13.81
ATOM 577 CB EPRO 82 38.156 5.412 34.904 1.00 15.15
ATOM 578 CG PRO 82 39.220 5.145 35.979 1.00°16.34
ATOM 579 € PRO 82 37.299 7.754 35.211 1.00 14.18
ATOM 580 O PRO 82 37.436 8.115 36.370 1.00 15.00
ATOM 581 N T¥R 83 36.324 8,126 34.390 1.00 13.96
ATOM 582 CA TYR 83 35.292 9.011 34.959 1.00 12.60
ATOM 583 CB TYR 83 35.703 -10.479 34.695 1.00 12.63
ATOM 584 CG TYR 83 35.823 10.772 33.216 1.00 11,70
ATOM 585 CD1 TYR 83 34.688 11.197 32.498 1.00 10.92
ATOM 586 CBl TYR 83 34.795 11.394 31.106 1.00 13.51
ATOM 587 C€D2 TYR 83 * 37.072 10.550 32.559 1.00 13.26
ATOM 588 CE2 TYR 83 37.153 10,787 31.172 1.00 14.56
ATOM 589 CZ TIR 83 36.015 11.208 30.459 1.00 13.47
ATOM 590 OH TYR 83 36.109 11.488 29.124 1.00 14.86
ATOM 591 ¢ TR 83 33.947 8.656 34.383 1.00 12.29
ATOM 592 0 T¥R 83 33.839 8.075 33.311 1.00 11.32
ATOM 593 N THR 84 32.887 9.018 35.153 1.00 11.24
ATOM 594 CA THR 84 31.539 8.688 34.673 1.00 10.84
ATOM 595 CB THR 84 30.597 8.872 35.874 1.00 10.21
ATOM 596 0Gl THR 84 30.640 10,232 36.365 1,00 9.18
ATOM 597 CG2 THR 84 30.873 7.851 37.037 1.00 11.85
ATOM 598 C THR 84 31.023 9.561 33.530 1.00 10.05
ATOM 589 0 THR 84 31.500 10.668 33.334 1.00 12.17
ATOM 600 N GLY 85 30.001 9.043 32.805 1,00 9.82
ATOM 601 CA GLY 85 29.385 9.920 31.822 1.00 9.82
ATOM 602 C GLY 85 30.137 9.936 30.477 1.00 9.67
ATOM 603 © GLY 85 31.096  9.206 30.200 1.00 10.49
ATOM 604 N SER 86 29.589 10.815 29.646 1.00- 9.76
ATOM 605 CA SER 86 30.131 10.908 28.287 1.00 9.99
ATOM 606 CB SER 86 29,225 11,813 27.457 1.00 9.93
ATOM 607 OG SER 86 27.873 11.346 27.455 1.00. 9.80
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16/90

31.523
32.033
32,145
33.513
33.562
32.594
34,763
34.943
36.375
36.618
37.352
33.996
33,315
33.998
33,145
33.401
32.780
31.174
32.310
31.689
31.040
31.180
29.743
29.250
29.298
28.240
30.158
29.848
30.892
30.815
29.803
28.886
30.823
30.919
32.245
29.758
29.241
29.385
28.347

'28.328
© 29.103

30.515
28.895
26.993
26.154
26.812
25.521
25.422
25.364
25.253
24.091
26.382
26.295
27.644
27.543
27.531
25.938
25.827
25.238
26.120
25.874

11.515
12.180
11.212
11.687
13.117
13.867
13.500
14.924
15.163
16.583
14.734
15.467
16.457
14.758
15.280
14.437
15.187
14.677
13.767
15.362
16.377
14.219
14.265
12.872
15.203
15.807
15.334
16.323
16.277
14.999
17.709
18.486
17.989
19.318
19.431
19.664
20.780
18.670
18.851
17.662
17.877
18.443
16.594
18.908
19.698
18.087
18.091
16.990
15.721
19.373
19.782
19.970
21.257
21.687
22.860
22.293

- 21.644

22.368
23.356
22.177
23.218

28.223
29.113
27.072
26.888
26.390
26.435
25.962
25.660
25.193
24.715
26.293
24.600
24.808
23.449
22.389
21.134
20.002
19.739
18.572
22.712
22.517
23.175
23.415
23.689
24.515
24.450
25.517
26.577
27.663
28.283
26.041
26.280
25.214
24.604
23.796
23.712
23.690
22.911
21.918
20.936
19.652
19.782
18.812
22.644
22.292
23.655
24.334
25.374
24.681
25.097
25.286
25.505
26.203
26.861
27.833
29.549
29.566
25.321
25.759
24.026
23.078
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9.35
10.85

-10.06

9.63
10.74
10.36

9.46

8.63
8.35
10.37
9.31
9.71
9.70
11.62
12.00
18.74
9.39
9.35
9.32
9.16
8.35
11.91
8.86
9.46
8.88
8.52
7.71
9.99
8.74
10.07
8.36
7.88
9.50
8.96
8.92
9.87
9.46
11.71
15.83
18.40
18.44
10.44
11.59
9.86
11.07
12.32
15.71
10.21
9.94
10.45
11.57
12.95
15.48
23.18
13.35
10.80
11,86
9.55
9.11
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27.125
27.099
26.037

28.190

24.607
24,535
23.547
22.250
21.109
20.848
19.750
19.274
20.312
22.133
21,508
22.808
22.855
23.695
23.750
24.177
24.761
23.400
22,836
24.540
25.177
26.697
27.270
28.756
29.301
29.146
28.759
29.377
24,539
24.526
23,955
23.105
22.479
23.439
21.944
21.588
21,328
20.249
19.578
18.676
17.979
16.658
15,571
20.692
20.013
21.833
22.287
23.543
23,312
24,668
22,504
22.627
22,327
23.270
23.534
24.189
25,635

23.258
24.432
24.746
24.987
22.966
22.140
23.683
23.330
24.117
23.538
24.450
23.900
24.097
23.653
22.960
24.739
25.089
26.329
26.979
28.421
26,329
23.957
23,605
23.469
22,429
22.375
23.634
23.809
24.976
26.243
26.544
27.259
21.075
20.312
20.812
19. 643
19,472
19.03%
19.737
18.756
20.939
21.041
22.407
22.429
23,765
23.560
23.149
20.9810
20.121
21.429
21.176
21.952
23.462
24.147
23.883
19.710
19.151
19.098
17.645
17.084
17.350

22.149
21.172
20.634
20.949
22.331
21.455
22.739
22.200
22.947
24.331
25.006
26.341
27.399
20.739
19.951
20.380
18.963
18.814
17.421
17.617
16. 498
18.115
17.097
18.585

17.784 .

18.045
17.380
17.645
16.958
17.382
18.635
16.529
17.826
16.866
18.989
19.100
20.478
21.441
18.155
17.536
18.063
17.094
17.249
18.492
18.721
19.529
18.605
15.639
14.895
15.263
13.893
13.677
13.627
13.687
12.434
13.642
12.588
14.643
14.477
15.731
15.939
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18/90

25.956
26.325
22.308
22.184
21.361
20.151
19.225
19.657
19.418

120.054

18.742
20.414
20.658
19.945
18.651
19.222
19.373
18.861
19.300
18.616
18.571
18.266
18.011
17.083
18.843
19.326
18.768
20.648
21.452
21.295
21.348
20.983
20.562
20.855
19.103
18.691
18.357
16.904
15,989
14.894
16.484
15.704
16.738
17.509
18.525
16.576
14.848
15.192
13.681
13.193
12,758
11.488
11.954
13.247
13.462
13.358
13.686
15.103
15.562
16.130
12,643

17.450
16.167
16.793
15.898
17.128
16.330
16.688
16.029
16.482
15.496
17.592
14.865
14.531
15.668
17.738
16.790
16.513
15.555
17.771
18.082
19.621
20.437
21.847
22.048
22.821
17.486
16.965
17.486
16.858

15.369

14.758
14.788
13.421
12.915
13.097
11.962
14.138
13.987
13.699
13.127
14.131
13.940
13.696
12.386
12.262
11.177
15.207
16.304
15.004
13.737
16.129
15.363
14.084
17.144
16.861
18.347
19.515
19.861
21.260
18.790
20.602

17.444
15.240
14.260
13.406
15.153
15.118
16.294
17.57¢9
18.901
19.813
19.396
17.758
19.059
21.206
20.796
21.657
13.838
13.277
13.417
12.148
12.172
10.943
11.467
12.239
11.070
10.929

9.964
11.030

9.990

9.908

8.841
11.084
11.169
12.560
10.841
10.890
10.551
10.265
11.445
11.347
12.602
13.823
14.950
14.822
15.956
14.816
14.096
13.713
14.749
15.273
14.970
15.471
16.110
15.977
17.135
15.473
16.300
15.823

16.072°

16.321
16.074
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“19.68

19.34
11.30
9.28
9.91
9.98
9.50
9.24
7.95
9.47
9.20
8.52
8.39
10.24
8.22
9.51
10.34
11.82
11.07
13.11
14.45
18.70
21.34
24.97
20.13
13.12

-12.19

12.65
13.19
13.63
14.13
11.85
13.06
12.52
12.96
13.56
12.24
13.18
13.28
14.92
11.91
13.00
12.60
14.04
15.01
15.94

12.94-

13.33
13.30
11.20
12.32
12.31

.11.45

11.63
12.53
13.51
14.97
14.48
17.85
14.84
14.02
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791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
8os
809
810
811
812
813
814
815
816
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818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
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PRO
PRO
PRO
PRO
PRO
PRO
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BEEEEE

111
112
112
112
112

113
113
113
113
113

113
114
114
114
114

“114

114
114
114
114
114
114
114
114
114
115
115
115
115
115
115
115

116
116
116
116
117

117

117
117
117
117
117
117
118
118
118

118
118
118
119
119
119
119
119
119
119

19/90

12.091
12.425
11.534
11.406
12.142
13.350
11.318

9.883
11.897
10.632

9.666
12.597
12.178
13.691
14.500
15.488
16.870
17.426
16.811
16.975
17.906
19.040
19.649
17.855
19.173
15.253
15.442
15.714
16.721
16.027
16.996
14.989
17.825
17.541
19.096
20.112
21.260
20.712
20.804
21.140
21.945
21.011
20.189
20.811
18.798
23.059
23.054
24.028
25.100
26.463
26.510
26.744
24.858
24.020
25.592
25.411
26.070

" 25.611

26.522
27.855
28.689

20.672
21.438
22.614
23.324
23.579
23.741
24.245
24.015
25.347
25.997
24.836
26.326
26.542
26.872
27.703
26.801
26.590
25.484
25.873
24.194
27.556
27.169
24.922
23.270
23.617
28.680
28.486
29.722
30.582
31.921
33.032
31.657
30.749
30.919
30.669
30.962
29.971
32.308
32.727
32.999
34.159
35.341
35.822
37.097
36.270
34.505
34.125
35.243
35.593
35.544
36.486
34.115
36.914
37.652
37.178
38.496
38.550
39.729
39.925
40.282
41.035

15.017
17.075
16.962
18.329
16.026
16.036
15.193
14.958
14.416
13.828
13.657
15.309
16.439
14.798
15.672
16.527
15.886
15.253
14.838
15.022
15.823
15.200
14.241
14.437
14.054
14.830
13.637
15.494
14.891
14.558
14.106
13.434
15.928
17.103
15.506
16.500
16.40°
16.262
15.120
17.339
16.993
16.748
17.908
18.460
17.469
17.946
19.0¢2
17.441
18.36%
17.665
16.572
17.19%
19.027
18.565
20.113
20.759
22.134
23.004
24.224
23.750
24.478
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17.48
16.48
16.33
15.78
15.12
13.35
15.36
14.72
14.65
14.26
14.97
15.41
14.18
15,65
16.21
19.20
25.64
28.09
30.19
28.95
26.86
29.63
30.38
31.72

.31.50

15.65
15.12
14.90
16.10
15.92
17.45
17.25
16.51
17.17
16.95
17.54
16.17
18.21
19.77
18.49
19.68
22.51
21.46
26.25
24.28
19.62
18.58
19.90
21.24
21.24
20.74

"21.69

21.87
21.00
23.64
25.37
25.88
28.86
29.75
31.70
32.86
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ATOM

ATOM
ATOM

ATOM

ATOM

ATOM
ATOM

ATOM
ATOM
ATOM

ATOM

852
853
854
855
856
857
858
859
860
861
862
863
864
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866
867
868
869
870
871
872
873
874
875
876
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878
879
880
881
882
883
884
885
886
887
888
889
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891
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893
894
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896
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898
899
900
901
902
203
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207
908
909
910
911
912

OE2

REggEg=°"

4
™

] g 8 g g Z0o00Q g Zo0qQ

g 200 g

119
119
119
119
120

120
120
120
121
121
121
121
121
121
121
121
121
122
122
122
122
122
122
122
122
122
122
122
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123
123
123
123
123
123
123
124
124
124
124
124
124
124
124
124
125
125
125
125
126

126
126
126
126
126
126
127
127

20/90

29.780
28.446
25.925
25.323
27.022
27.490
28.732
26.467
26.232
25.806
24.640
24.047
24.906
24.669
23.766
25.410
23.535
23.101
23.119
22.211
22.067

21.426
20,035

22.239
19.443
21.646
20.247
22.653
21.910
23.863
24.287
24.702
25.822
27.226

27.503 .

28.057
25.385
26.224
25.387
26.324
26.155
26.726
27.993
27.644
28.835
26.110
26.588
25.327
24.137
23.043
22.521
22.792
22.100
20.563
19.591
19.700
19.645

22.573°

23.270
22.071
21.528

41.523
41,328
39.636
40,690
39.356
40.229
39.620
40.585
41,751
39.558
39.7%4
38.485
37.879
36.391
35.789
35.831
40.618
41,581
40.254
41.076
40.374
41.186
41.386
41.719
42.111
42.454
42,635
42.529
43.443
42.713
44.029
43.994
43.081
43.324
43.007
43.814
44.767
45.383
44.761
45.719
45.612
44.336
44,659
45.589
46.030
47.162
47.587
47.890
48.574
47.561
47.337
46.895
45.611
45,733
46.395
45.847
47.924
45.048
45.688
43.850
43.637

23.897
25.761
19.918
19.842
19,228i
18.144°
17.503
17.086
16.804
16.558
15.693
15.178
14.079
13.850
14.437
13.042
16.314
15.72¢6
17.535
18.349
19.712
20.823
20.829
21.852
21.874
22.910
22.913
18.557
18.266
19.088
19.575
21.057
21.605
21.079
19.910
21.848
18.867
19.514
17.529
16.895
15.370
14.730
13,903
12.723
11.979
17.385
18.443
16.568
17.073
17.299
18.380
16.172
16.030
15.832
16.809
18.231
16.651
14.727
13.946
14.489
13.161

-33.17

33.12
25.38
26.19
25.58
26.14
26.92
26.11
26.70
25.89
26.57
26.68
27.40
29.13
27.50

+30.71

26.82
26.33
27.85
28.81
27.93
26.97
26.64
27.71
27.57
28.60
27.43
29.97
30.93
31.99
33.68
34.84
35.30
37.66
37.93
38.16
34.34
35.64
34.54
34.31
33.22

.33.00

31.52
31.92
31.711
34.97
34.97
34.96
34.43
34.57
34.73
34.72
34.29
34.56
34.02
33.39
33.64
34.14
32.91
33.77
34.78
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ATOHM

913 CB
914 0G
915 C
916 ©
917 N
918 CA
919 CB
9220 CG
921 opl1
922 OD2
923 C
924 ©
925 N
926 CA
927 CB
928 CG
829 ' CD
930 CE
931 N2
932 €
933 0
934 N
935 CA
936

937 CG
938 CD

940 NE2
941 ¢
942 ©
943 N
944 CA
945 CB
946 CG
947 D1
948 CD2
949 C
950 O
951

952 CA
953 CB
954 ¢
955 ©
956 N
957 CA
958 CB
959 CG
960 CD
961 OEl
962 OE2
963 C
864 O
965 N
966 CA
967 CB
968 CG2
969 CG1
970 CD1
971 C
972 O
973 N

GLU

ILE
ILE

SER

131
131
132
132

132

132
132
133
133
133
133
133
133
133
133
133
134
134
134
134
134
134
134
134
135

21/90

22.190
21.797
20.033
19.460
19.432
18.004
17.456
18.031
17.310
19.188
17.739
16.738
18.763
18.568
19.004
18.407
18.623
20.071
20.838
19.386
20.101
19.242
18.951
20.176
20.421
21.055
22,245
20.229
17.819
17.783
16.880
15.577
15.716
15.170
13.930
16.260
14.818
15.078
13.908
13.480

14.247

13.758
12.868
15.063
15.516
16.968
17.148
16.227
15.526
16.223
15.295
15.560
14.785
14.043
13.919
13.118

. 15.324

15.323
12.700
12.571
11.729

42.435
42.395
43.500
42.753
44.302
44.262
45.681
46.498
46.664
46.927
43.615
43.814
42.850
41.537
41.467
42.484
42.089
41.783
43.037
40.608
39.735
40.860
39.848
39.507
37.998
37.479
37.228
37.292
40.264
40.010
40.939
41.405
42.702
42.671
41.764
42.291
41.720
42.681
40.794
40.299
40.863
38.821
37.990
38.551
37.171
37.058
37.6€08
36.976
35.990
37.495
36.115
34.962
36.526
35.627
36.428
35.756
36.824
38.075
35.339
34.457
36.222

12.510
11.141
13.203
13.972
12.325
12.066
12.127
10.984

9.987
11.092
10.721
10.044
10.357

9.780

8.312

7.316

5.833

5.401

5.262
10.633
10.173
11.943
12.968
13.824
13.900
12.607
12.547
11.572
13.878
15.075
13.199
13.671
14,497
15.940
16.078
16.948
12.402
11.685
12.134
10.816

9.607
10.755
10.682
10.782
10.579
10.153

8.739

7.707

7.988

6.585
11.559
11.274
12.711
13.612
14.898
16.034
15.340
16.228
12.944
12.099
13.293
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34.15
34.18
35.24
35.12
36.04
36.11
36.65
36.88
37.67
34.41
36.70
37.20
35.64
35.16
34.40
34.32
33.84
33.06
34.65
34.67
35.40
34.86
33.86
33.72
34.87
35.02
35.32
34.74
33.98
33.711
33.72
33.15
32.66
32.69
33.16
32.46
33.15
33.60
33.53
32.45
33.32
31.96
31.70
31.92
32.35
32.29
31.83
32.95
32.25
33.3%
31.81
32.87
32.79
31.80
31.48
32.13
31.28
32.71
31.18
30.23
31.39
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1000 CD1
1001 Cb2
1002 €
1003 ©
1004 N
1005 CD
1006 CA
1007 CB
1008 CG
1008 C
1010 ©
1011 N

1012 CA

1013 CB
1014 ceGl
1015 CG2
1016 C
1017 O
1018 N
1019 CA
1020 CB
1021 CG2
1022 CGl
1023 Cpl1
1024 C
1025 ©
1026 N
1027 CA

1028 CB

1029 CGl
1030 CG2
1031 €
1032 O
1033 W
1034 CA

SER

LYS
LYS

135
135
135
135
135
136
136
136
136
136
137
137
137
137
137
137
137
137

138
138
138
139
139
139
139
139
139
139
139
140
140

140
140
140
140
141
141
141
141
141
141
141
142
142
142
142
142
142
142
142
143
143
143
143
143
143
143
144
144

10.345
10.093
8.724
9.779
9.970
9.130
8.521
9.284
8.251
7.526

8.836 .

8.473
9.465
10.881
11.901
10.923
7.096
6.578
6.538
5,325
5.571
6.703
4.438
4,493
4.178
5.275
4.784
6.591
3.462
2.427
3.759
2.877
4.953
4.603
3.250
6.198
6.138
7.311
8.567
9.529
9.034
9.796
9.245
8.948
10.231
11.088
11.078
11.955
11,449
11.013
12.462
12,921
13.079
14.429
14.432
15.852

13.551

15.334
14.972
16.491
17.409

36.287
37.101
37.585
34.937
34.346
34.542
33.302
32.821
32.086
31.168
32.115
31.172
31.380
30.979
31.476
29.494
31.403
30.563
32.611
32,956
33.335
33.479
33.484
33.678
35.105
36.083
37.504
35.800
32.794
32.579
32.274

31.335.

32.604
32.102
31.457
31.899
31.052
32.338
31.611
32.311
32.101
33.783
31.491
32.205
30.562
30.572
29.225
28.150
29.372
28.145
30.995
30.772
31.690
32.132
33.669
34.195
34.301
31.459
31.320
30.957
30.293

12.792
11.499
11.478
12.773
13.837
11.598
11.053

9.800
11.948
11.630
13.132
14.196
15.350
14.954
15.962
14.587
14.756
15.459
14.511
15.292
16.758
17.213
17.482
18.921
19.353
18.967
19.259
19.663
19.546
18.933
20.770
21.451
21.556
22.979
22.923
21.072
20.212
21.637
21.505
20.519
19.103
20.866
22.838
23.790
22.847
24.020
24.729
24.063
26.202
27.010
23.592
22.470
24.545
24.266
24.413
24.323
23.328
25.282
26.441
24.795
25.731
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1.00
1.00

29.37
32.42
33.38
28.49
25.18
26.08
24.00
24.99
23.04
22.43
21.14
19.73
19.29
17.62
18.78
17.11
20.27
20.68
19.40
19.92
17.87
16.91
16.77
17.08
17.27

.19.57

22.01
19.99
16.29
16.99
15.56
15.33
14.07
13.99
14.15
14.16
14.44
13.66
13.70
14.01
15.19
16.06
14.14
14.00
12.92
14.30
14.95
15.92
16.78
17.91
13.56

13.80

12.35
12.59
11.82
13.39
12.02
12.87
12.32
12.18
11.01
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ATOM

ATOM

ATOM

ATOM

1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
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1062
1063
1064
1065
1066
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1068
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1070
1071
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1073
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1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
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23
N =

144
144
144
144
144
144
144
145
145
145
145
145
145
145
146
146
146
146
146
146
147
147
147
147

147
147
147
147
147
147
148
148
148
148
148
148
148
148
148
149
149
149
149
150
150
150
150
150
150
151
151
151
151
151
151
152
152
152
152
152

23/90

17.131
17.283
16.800
15.310
14.909
18.854
19.207
19,712
19.458
21.158
21.885
20.774
21.470
20.797
22.496
22,881
23.960
24.252
23.417
23.138
24,225
25,084
26.575
26,856
28,265
28.531
29.452
30.369
29.462
24.815
25.675
23.546
23.178
22.326
23.187
23.777
23.314
24.715
22.418
22.327
21.913
21.120
20.169
20.237
19.293
18.375
19.174
19.760
17.438
16.990
17.218
16.389
14.969
14.464
16.887
16.162
18.151
18.812
20.200
21.066
20.060

28.791
28.020
26.558
26.384
24.998
30.486
30.533
30.525
30.503
30.477
30.576
31.019
29.113
28.132
29.109
27.797
28.003
26.738
26.803
25.629
27.280
26.416
26.672
26.288
26.660
28.064
28.424
27.579
29.681
26.491

26.215

26.780
26.677
27.889
29.008
28.653
27.685
29.345
25.412
24.458
25.390
24.310
24.876
26.058
23.957
24.330
24.756
23.621
25.495
26.160
25.774
26.867
26.752
25.486
28.214
29.192
28.238
29.517
29.263
30.533
28.610
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1.00
1.00
1.00
1.00
1.00
1.00
1.00
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11.58
10.83
13.23
13.17
10.72
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16,330
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9.855
8.827
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5,219
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5.342
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5.684
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29,125
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31.949
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30.437
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34.344
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37.314
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34.742
36.693
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42.813
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27.644
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11.893
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13.071
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14.732
14.544
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12.033
13.092
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11.435
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18.784
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37.893
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41.434
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43.207
43.779
42.005
41.680
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43.828
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40.654
40.353
39.749
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38.424
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37.979
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42.944
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45.262
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24.926
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18.839
21.033
22.716
23.241
22.459
22.761
22.045
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19.996
20.621
19.714
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24.477
25.163
26.566
27.566
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26.928
27.264
26.886
27.691
26.210
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25,987
25.986
26.618
24.785
24.277
22.827
21.833
20.511
21.521
25.092
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25.554
26.408
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23.45
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19.821
19.071
21.310
22.160
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22.989
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22.688
23.407
21.636
23.045
21.270
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23.820
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23.120
23.955
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21.801
20.853
22.148
24.554
25.384
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24.512
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25.950
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25.211
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25.729
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26.222
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36.212
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34.716
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32.163
33.635
33.003
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26.592
26.341
25.324
23.943
23.277
23.331
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5.880
6.882
8.075
9.183
7.751
4.782
4.906
3.714
2.496
1.383
1.552
2.657
1.852
3.659
3.698
2.644
1.900
2.531
1.549
3.228
2.542
1.781
4.713
5.222
5.363
6.812
7.250
8.745
9.316
8.623
10.509
7.234
6.569
8.352
8.857
8.595
7.127
6,488
6.387
5,084
5.021
4.363
10.368
11.029
10.890
12.349
12.966
14.381
12.708
12.675
11.893
13.816
14.067
13.911
14.202
12.521
15.486
16.398
15.645
17,011
17.002

23.813
22.628

22.790

21.840
22.667
23.738
24.137
23.115
22.949
22.370
20.948
22.098
22.183
21.221
20.134
19.101
19.187
18.087
17.044
17.936
16.723
15.976
17.675
17.376
17.804
17.744
18.996
18.924
20.148
21.112
20.095
16.456
15.961
15.908
14.593
13.522
13.385
14.207
12.438
14.085
12.319
13.142
14.692
15.609
13.746
13.589
14.421
14.456
13.844
12.112
11.355
131.705
10.264

9.743

8.253
10.085
10.069
10.640

9.267

8.986
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21.772

21.964
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21.372
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22.857
24.018
22.388
23.187
22.282
22.128
24.447
25.363
24.416
25.393
25.114
24.150
25.968
25.717
27.238
27.857
26.763
27.095
26.030
28.240
28.290
29.094
29.333
29.957
30.320
30.130
29.002
29.895
28.560
28.942
27.845
27.520
26.554
28.270
26.377
28.048
27.118
29.116
28.645
29.877
29.923
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32.455
30.044
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27.971
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30.814
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14.97
15.45
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13.98
14.10
13.35
12.92
13.98
15.51
15.13
13.74
16.23
12.45
13.90
11.38
11.52
10.31
12.18
12.70
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11.56
13.17
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12.43
12.40
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1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461

CA
CB

CGl
Ccpl

cD2

(841]

CB

196
196
196
196
186
196
197
197
197
197
197
197
197
197
198
198
198
198
198
198
198
198
199
199
199
199
199

29/90
17.634 7.786
16.954 6.8B49
18.963 7.825
19.706 6.724
20.289  7.195
19.265 6.991
20.673 8.666
19.559 9.5901
20.774 6.264
21.407 7.046
20.891 4.939
21.882  4.407
21.229 3.910
22.116 3.276
23,237 4.218
21.214 2.811
22.467 3.266
21.865 2.207
23.675  3.527
24.348 2.504
23.609 2.20%
23.310 3.061
23.365 0.906
22.620 .0.425
22.993 -1.032
24.501 -1.318
24.694 -2,663
25.540 -3.451
24.005 -2.918
21.130 0.484
20.342 0.059
20.743 0.987
19.303 0.988
18.984 0.366
17.647 - -0.369
17.860 -1.676

. 18.726 -2.451
17.182 -1.902
18.730 2.378
19.288 3.310
17.535 2.445
16.718 3.635
16.119 3.820
15.331 2.620
15.340 5.089
15.696 5.536
15.686 3.456
14.989  2.448
15.638 4.431
14.748  4.328
15.390 5.113
16.024  4.233
16.776 3.033
16.850 5.086
13.352 4.864
13.130 5.617
12.370 4.440
12,449 3.447
11.001 4.939
10.316 4.460
10.992 3.131

30.621
30.244
30.515
29.920
28.553
27.457

28.410°

27.792
30.897
31.578
31.012
31.967
33.261
34.354
34.802
35.523
31.231
31.078
30.746
29.930
28.639
27.816
28.498
27.340
27.025
26.828
26.144
26.595
25.147
27.541
26.715
28.702
28.912
30.257
30.258
29.528
29.943
28.527
28.941
29.503
28.343
28.480
27.110
26.551
26.959
25.544
29.567
29.595
30.487
31.652
32.816
33.904
33.351
34.862
31.341
30.403
32.161
33.218
31.954
33.240
33.526
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14.24
15.40
14.27
15.05
16.89
21.10
21.84
20.50
14.81
11.08
14.74
14.06
13.87
14.48
15.03
15.41
15.13

'14.97

17.04
18.43
20.30
20.86
21.07
22.81
26.03
29.64
32.75
34.78
34.80
22.30
22.99
21.57
21.29
23.88
27.85
29.02
32.05
32.30
20.69
18.79
19.63
20.74
21.21

*23.81

22.78
25.24
19.62
19.75
18.46
18.59
19.43
21.%4
20.39
21.20
17.53
15.26
17.93
17.77
16.95
17.51
18.31
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ATOM
ATOM

ATOM
ATOM

ATOM

ATOM

QZOﬂgggZOQ

aa [2]
Bag®

an
U’g onggéggzongggaggggzon

Q (@]
ggea

920089%2008&9&&200

PRO
PRO
SER
SER
SER
SER
SER
SER
ILE

ILE
ILE

ILE

189

200
200
200
200
200
200
201
201
201
201

30/90

10.913
11.339
10.322
10.118
9.453
8.067
9.294
8.475
9.527
8.718
9.641
8.885
10.437
11.730
8.032
8.643
6.745
6.061
4.592
3.790
2.343
1.608
0.556
~-0.226
0.299
6.124
5.964
6.385
6.628
8.031
8.328
9.086
10.444
5.582
5.406
4.928
3.893
2.441
1.419
-0.027
-0.456
-0.808
4.138
3.744
4.826
5.382
5.057
5.989
6.034
3.761
2.799
3.784
2.504
2.376
3.429
2.343
1.223
3.516
3.565
3.658
3.289

6.457

7.143

6.951

8.406

8.829

8.506

8.996

8.326
10.292
11.017
11.643
12.608
10.535
10.963
12.108
12.782
12.255
13.467
13.064
14.169
13.795
15.053
15.058
16.122
13.985
14.507
14.216
15.743
16.827
17.422
18.542
16.297
16.633
17.931
18.416
18.314
19.369
18.825
19.859
19.405
18.363
20.281
20.468
20.390
21.516
21.612
22.696
23.578
22.983
23.454
23.396
24.159
24.819
25.092
25.932
26.091
26.505
26.653
27.804
27.502
26.441

31.870
32.793
30.761
30.659
29.343
29.328
31.784
32.403
31.997
32.948
34.033
34,994
34.744
35.480
32.196
31.394
32.511
32.075
31.805
31.131
30.854
30.823
29.997
29.909
29.241
33.159
34.334
32.756
33.719
33.489
34.447
33.728
33.126
33.484
32.367
34.603
34.531
34.679
34.121
34.273
33.790
34.940
35.514
36.676
35.018
33.645
35.836
34.991
33.584
36.128
35.393
37.240
37.535
39.020
39.479
36.740
36.485
36.355
35.443
33.944
33.450
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16.65
15.24
15.16
15.81
16.25
18.81
16.16
16.70
15.51
14.48
14.22
14.55
15.08
13.59
14.54

-13.04

12.19
12.63
13.29
16.56
15.17
22.04
21.42
20.63
22.41
13.03
12.29
12.76
12.53
13.00
13.91
14.93
14.61
14.01
13.92
13.56
17.13
18.22
22.87
25.81
27.74

.26.34

16.32
15.53
16.25
18.14
16.53
17.84
18.36
17.20
15.96
15.88
19.50
18.61
21.49
20.02
22.52
18.77
19.32
19.72
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1523 N

1524 CA
1525 cCB
1526 061
1527 C€G2
1528 C

1529 0

1530 N

1531 <A
1532 CB
1533 CG
1534 CD1
1535 Cb2
1536 CEl
1537 CE2
1538 Cz
1539 ¢

1540 o

1541 N

1542 Ca
1543 CB
1544 CG
1545 CD1
1546 CE1
1547 Cb2
1548 CE2

‘1549 cz

1550 O©OH
1551 C
1552 O
1553 N
1554 Ca
1555 CB
1556 CG
1557 0Dl
1558 0D2
1559 ¢
1560 ©
1561 N
1562 CA
1563 CB
1564 CG
1565 CD1
1566 CEl
1567 CD2
1568 CE2
1569 CzZ
1570 oOH
1571 ¢
1572 o
1573 N
1574 CA
1575 CB
1576 CG
1577 Cb
1578 OEl1
1579 OB2
1580 C
1581 ©
1582 N
1583 CA

THR

208
208
208
208
208
208
208
209
209
209
209
209
209
209
209*
209
209
209
210
210
210
210
210
210
210
210
210
210
210
210
211
211
211
211
211
211
211
211
212
212
212
212

212
212
212
212
212

212
213
213
213
213
213

213
213
213
214
214

31/90

4.185
4.217
4.402
5.631
3.214
5.357
5.256
6.414
7.335
8.330
9.363
9.004
10.716
9.976
11.706
11.323
8.087
7.928
8.913
9.729
9.971
10.541
10.190
10.718
11.438
11.966
11.607
12.086
10.980
12.059

10.788

11.817
11.297
10.268
10.005

9.709
12.615
12.338
13.564
14.380
15.461
16.502
16.258
17.247
17.726
18.711
18.474
19.477
13.545
13.747
12.549
11.637
10.647
10.211

8.741

8.227

8.102
10.896
10.906
10.334

9.616

28.507
28.360
29.690
30.255
30.663
27.474
26.918
27.393
26.305
26.755
27.797
29.155
27.417
30.128
28.375
29.748
25.721
26.112
24.719
24.110
22.628
21.708
21.766
20.833
20.709
19.782
19.820
18.835
24.887
24.539
25.926
26.912
28.342
28.578
27.704
29.674
26.573
25.534
27.443
27.095
28.176
27.795
28.064
27.805
27.224
26.933
27.243
27.027
26.865
25.900
27.763
27.564
28.738
28.818
28.724
27.595
29.781
26.258
25.552
25.903

24.647

33.236
31.784
31.064
31.543
31.243
31.300
30.221
32.129
31.759
30.630
30.978
31.117
31.119
31.410
31.395
31.548
32.910
34.056
32.565
33.590
33.129
34.210
35.574
36.480
33.771
34.663
36.012
36.860
33.894
33.442
34.730
34.998
35.100
36.171
36.989
36.167
36.242
36.820
36.608
37.803
38.025
39.044
40.402
41.371
38.637
39.587
40.959
41.879
39.047
39.789
39.180
40.313
40.379
41.835
41.945
42.006

"42.028

40.345
41.338
39.174
39.035

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00,

1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00°

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

19.83
20.50
21.50
21.79
20.99
19.60
20.63
17.66
16.22
15.13
14.86
14.92
14.90
16.14
15.87
14.63
14.85
14.79
12.80
13.05
12.10
12.24
12.46
12.63
12.06
11.28
14.32
11.12
12.36
11.96
12.29
12.59
15.38
15.51
14.40
18.54
12.60
12.11
12.29
13.11
13.46
15.08
13.79
15.98
13.96
16.49
16.39
16.77
13.93
12.61
13.97
15.60
17.27
22.67
26.77
29.44
28.82
14.70
15.43
14.97
14.11
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1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1iel0
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1le28
1629
1630
1631
1632
1633
1634
1635
1636
1637

1638

1639
le40
1641
1642
1643
1644

o(c]

LYsS
LYS
LYS
LYS
LYS
LYS
LYS
LYS

214
214
214
215
215
215
215
215
215
215
215
215
216
216
216
216
216
216
216
216
216
216
216
216
217
217
217
217
217
217
217
217
218
218
218
218
218
218
219

219

219
219
219
219
219
219
220
220
220
220
220
220
220
220
220
221
221
221
221
221
221

32/90

8.925
10.494
10.079
11.757
12.661
13.921
13.640
14.912
14.502
15.408
13.085
13.236
13.276
14.019
15.388
16.165
16.448
17.183
16.594
17.344
17.605
18.252
13.387
13.796
12.446
12.025
12.351
13.835
14.008
14.770
10.550
10.028

9.862

8.427

7.864

6.444

8.020

8.577

6.929

6.157

5.695

4.840

3.600

5.397

5.004

4.279

4.844

3.690

3.227

2.797

2.368

2.557

1.865

3.889

2.958

5.156

5.411

6.927

7.433

7.230

4.926

24.535
23.453
22.443
23.636
22.497
22.736
22.480
22.800
22.27%
22.702
22.210
21.052
23.275
23.096
23.781
23.207
21.821
21.349
24.110
23.632
22.256
21.743
23.636
23.273
24.584
25.408
26.866
27.156
28.609
26.729
25.337
25.906
24.614
24.424
24.554
24.560
23.050
22.029
23.093
21.881
21.882
20.658
20.748
19.613
21.676
20.705
22.595
22.562
23.986
24.821
26.234
27.141
26.444
21.797
21.479
21.511
20.768
20.711
22.041
20.065
19.355

37.669
39.249
38.719
38.860

.38.952

38.096
36.595
35.717
34.307
33.216
40.360
40.723
41.132
42.392
42.286
41.115
41.030
39.917
40.3122
35.001
38.929
37.803
43.642
44.735
43.421
44.588
44.307
44.030
43.675
45.162
44.892
45.854
44.020
44.109
42.707
42.775
44.575
44.170
45.388
45.654
47.147
47.499
47.385
47.859
44.689
44.795
43.741
42.828
42.486
43.710
43.317
44.139
42.203
41.537
40.807
41.259
40.020
39.800
39.826
38.429
40.147

1.00
1.00
1.00
1.00
1.00
1.00

"1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00-

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

13.14

12.82

14.11
12.62
12.03
10.83

9.58
10.32

9.97

12.17 .

12.39%

"12.37

12.72
12.51
10.41
12.49
12.94
13.08
10.75
11.75
12.68
14.85
13.78
15.69
16.95
15.69
15.40
14.35
15.23
19.38
22.05
20.18
20.77
20.73
19.99
21.98
22.08
21.70
24.28
26.98
30.57
32.36
32.46
23.35
25.47
21.85
20.19
22.36
26.22
27.38
30.80
259.05
19.13
17.31
16.62
16.99
16.77
16.09
15.53
18.20
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BR
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221
222
222
222
222
222
222
222
222
222
223
223
223
223
223
223
223
223
223
223
223
223
224
224
224
224

- 224

224
224
224
224

229

33/90

5.177
4.268
3.835
2.387
1.494
0.077
-0.687
-0.279
4.714
5.227
4.878

5.685

7.048
7.805
8.748
9.439
7.536
8.202
9.152
9.763
4.947
4.456
4.903
4,234
3.047
2.124
1.153
2.240
0.312
1.384
0.425
5,202
5.714
5.433
6.333
7.766
8.981
5.784
5.808
5.197
4.385
5.148
4.496
3.519
4.327
3.438
4.729
4.335
5.315
2.930
2.393
2.368
0.972
0.834
-0.230
1.971
1.861
3.264
3.837
5.296
3.032

18.742
18.871
17.471
17.386
18.172
18.309
17.364
19.547
16.676
17.220
15.410
14.515
14.140
15.337
16.014
17.131
15.768
16.898
17.574
18.688
13.214
12.762
12.627
11.357
11.566
12.654
12.352
13,957
13.392
14.985
14.704
10.360
10.530
9.299
8.190
8.379
7.223
6.873
6.638
6.073
4.927
6.261
4.939
4.619
7.466
8.046
7.840
9.086
9.397
9.090
10.136
7.886
7.732
7.675
7.799
7.455
7.182
7.349
8.738
8.736
9.709

41.174
39.079
39.099
38.605
39.581
39.095
39.113
38.681
38.155
37.193
38.476
37.645
38.291
38.817
38.016
38.545
40.139
40.658
35.860
40.380
37.571
38.577
36.384
36.196
35.238
35.711
36.695
35.194
37.168
35.657
36.645
35,590
34.496
36.358
35.990
36.544
35.785
36.509
37.709
35.612
36.038
34.150
33.703
34.817
33.666
34.284
32.456
31.844
30.715
31.282
30.983
31.153
30.691
25.185
28.617
28.535
27.117
26.517
26.688
26.230
25.836
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1.00
1.00
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ATOM
ATOM

ATOM

ATOM
ATOM
ATOM
ATOM

1715 ¢ GLU
1716 0O GLU
1717 W ALA
1718 CA AILA
1719 CB AIA
1720 C ALA
1721 ©0 ALA
1722 N  SER
1723 CA SER
1724 CB SER
1725 0G SER
1726 C  SER
1727 O SER

N

CA

1744 C GLU
1745 © GLU
1746 N AIA
1747 CA AIA
1748 CB ALA
1749 C ALA
1750 O ALA
1751 N  ASN
CA

229
229
230
230
230

230.

230
230
230

230 -

231
231
231
231
231
232
232
232
232
232
232
233
233
233

233
233
233
233
233
234
234
234
234
234
234
234
234
234
235
235
235

235
236
236
236
236

236
236
236
237
237
237
237
237
237
237
237

34/90

1.426
1.720
0.732
0.637

-0.115

-1.557

-2.422

-3.058

-2.478
1.960
2.956
1.931
3.154
2.822
3.937
5.141
3.187
3.815
2,844
1.704
4.415
5.472
3.699
4.221
3.108
1.819

10.845
0.525
0.413
5.448
6.427
5.401
6.629
6.437
7.703
8.089
9.161
7.341
7.784
8.861
7.478
8.536
8.083
9.146

10.357
8.275
8.628
7.330
7.552
8.651
6.433
9.572

10.613
9.151
9.924
9.168
9.913

10.297
8.992

11.310

12.302

5.757
4.887
5.556
4.185
4.194
3.712
4.540
3.953
5.764
3.545
4,201
2.214
1.430
-0.077
1.745
1.936
1.844
2.260
2.162
3.045
3.651
3.900
4.527
5.891
6.841
6.867
7.875
8.905
7.561
6.008
6.680
5.282
5.141
4.230
4.143
5.411
5.441
6.373
4.608
5.159
3.580
3.005
1.708
3.895
3.882
4.667
5.720
6.476
7.867
6.397
8.499
6.673
7.015
7.086
8.107
8.457
9.448
10.782
9.759
7.590
8.249

26.916
27.734
25.789
25,256
23.928
23.961
24.892
25.767
24.740
24.971
24.698
25.054
24.916
24.918
23.656
23.686
22.543
21.278
20.084
20.196
21.323
20.753
22.041
22.191
22.701
21.839
22.449
21.875
23.661
23.086
22.770
24.212
25.002
26.214
27.102
27.850
28.458
27.848
24.152
24.152
23.352
22.511
21.843
21.455
21.290
20.757
19.794
19.313
18.638
18.514
18.213
20.477
19.954
21.678
22.418
23.726
24.656
24.001
25.833
22.737
22.478
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1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

21.00
20.79
21.68
24.25
26.27
29.65
31.62
33.89
32.58
24.57
24.88
24.52

‘25.20

25.67
24,90
25.09
24.92
24.64
25.04
25.12
24.75
23.99
23.55
23.16
24.10
24.09
24.33
26.07
22.87
22.32
20.93
21.22
20.46
19.97
19.18
19.66
19.01
18.94

-21.21

20.20
20.33
20.60
20.09
20.29
19.67
20.44
21.46
24.30
27.44
29.57
28.88
20.43
19.04
18.02
17.66
15.70
13.93
13.03
12.36
17.11
17.55
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ATOM

ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM

1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779

© 1780

1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806

1807

1808

- 1809

1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
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238
238
238
238
238
238
238
238
238
239
239
239
239
239
240
240
240
240
240
240
240
240
241
241
241
241
241
241
241
242
242
242
242
242
242
242
242
243
243
243
243
243
243
243
243
243
244
244
244
244
244
245
245
245
245
245
245
245
245
245
245

35/90

11.351
12.635
12.411
11.439
11.926
12.212
11.944
13.541
14.753
12.887
13.640
12.800
14.248
15.406
13.431
13.923
12.720
13.063
13.813
11.747
15.050
16.073
14,864
15.926
15.443
16.603
14.392
17.230
18.307
17.065
18.243
17.860
19.102
20.228
18.662
18.943
20.173
18.148
18.790
17.780
17.262
16.404
15.812
15.062
19.574
20. 658
18.973
19.534
18.463
20.789
21.723
20.787
21.901
21.330
22.315
22.695
23.575
22.414
22.948
23.704
24.101

6.350
5.747
4.403
4.572
4.015
4.764
2.684
5.569
5.747
5.255
5.076
4.477
6.336
6.377
7.408
8.757
9.713
11.202
11.578
11.9859
9.196
9.678
8.989
9.350
9.091
9.123
10.181
8.566
9.118
7.277
6.475
4.965
4.148
4.073
2.701
7.008
7.121
7.395
7.988
8.282
6.986
7.246
5,926
6.196
9.251
9.524
10.036
11.327
12.149
11.239
12.006
10.253
9.965
8.984
8.554
9.256
8.329
10.559
7.309
7.160
8.764

23.255
23.623
24.329
25.497
26.786
27.718
26.837
22.403
22.446
21.286
20.043
18.905
19.522
19.148
19.568
19.290
19.415
19.444
18.185
19.572
20.221
19.751
21.523
22.480
23.892
24.893
24.272
22.230
22.302
21.937
21.597
21.415
20.910
21.946
20.589
20.365
20.361
19.358
18.167
17.072
16.457
15.214
14.707
13.477
18.442
17.938
19.337
19.619
20.382
20.423
20.271
21.349
22.195
23.204
24.258
25.401
26.170
25.885
24.329
25.462
27.378

1.00
1.00
1.00

18.35
18.12
20.22
23.53
26.13
29.91
25.69
18.40
17.85
18.34

-18.61

19.89
18.25
18.27
17.37
16.03
17.30
18.48
18.79
19.86
15.19
13.85
12.90
13.05
11.20
11.96
11.74
13.56
12.35
14.44
13.84
14.81
14.16
15.38
17.38
13.58

.13.54

14.06
15.07
15.58
18.38
21.28
23.23
25.91
14.49
13.28
11.78
11.38
11.09
10.39
10.26
10.34
10.91
11.25
14.79
15.62
15.29
15.41
16.28
15.67
15.31
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ATOM
ATOM
ATOM

1828
1829
1830
1831
1832
1833

1834

1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884

1885

1886
1887
1888
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245
245
245
245
246
246
246
246
246
246
246
247
247
247
247
247
247
247
248
248
248
248
248

- 248

248
248
249
249
249
249
250
250
250

250

250
250
251
251
251
251
251
251
251
251
251
252

252
252
253
253
253

253
253
253
253
253
253
253
253

36/90

22.972
23.798
23.087
24.200
22.738
23.849
23.404
22.295
22.950
24.409
25.607
23.541
24.052
22.913
23.417
21.887
25.051
26.004
24.778
25.688
25.049
24.089
23.294
24.852
26.937
27.894
26.884
28.049
28.129
29.155
27.008
26.992
25.702
25.449
27.156
26.849
27.648
27.773
29.070
30.333
31.628
32.857
34.126
27.712
27.687
27.641
27.554
26.168
25.462
25.832
24.484
24.320
25.014
24.393
25.477
23.062
26.376
26.679
25.160
22.782
23.807

10.954
10.052
9.395
9.834
8.507
7.990
6.641
6.798
5.712
8.945
8.973
9.830
10.800
11.567
12.704
12.150
11.733
12.148
12.06)1
12.899
13.490
14.603
14.966
15.833
12.202
12.854
10.892
10.130
9.954
9.564
10.238
10.075
10.598
12.348
8.655
7.656
8.606
7.308
6.597
7.344
6.517
7.386
6.628
7.450
8.522
6.270
6.129
6.328
5.411
7.600
7.938
7.731
8.763
9.601
10.383
9.759
9.055
10.012
11.286
10.667
11.409

19,123
19.865
21.127
20.770
22.010
20.292
20.359
20.730
20.339
20.820
22.323
22.860
23.010
24.464
25.017
24.601
24.985
24.320
26.210
26.860
26.416
26.870
26.804
27.192
27.041
28.368
28.943
28.966
30.389
30.937
31.260
31.028
31.489
33.005
33.860
34.808
35.444
35.231
33.923
34.856
36.505
36.295
36.915

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00,

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

15.17
14.90
12.52
11.63
13.93
15,11
15.91
18.62
15.88
13.79
13.90
14.07
14.15
16.02
21.08
19.49
12.81
11.57
10.96
11.62
13.59
14.00
17.77
17.73
11.19
11.64
11.15
11.34
10.50
10.77
10.17
11.00
10.46
13.79
11.26

"15.08

12.49
12.67
13.62
13.96
17.16
16.48
18.84
13.11
12.45
13.21
12.71
12.23
12.05
10.05
10.92
11.70
10.89
11.33
11.89
11.05
11.10
11.07
14.05
11.57

12.89
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1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
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ASP
Asp

oDl Asp

253
253
254
254
254
254
255
255
255
255
255
255
255
255
255

255
256

256
256
256
256
256
256
257
257
257
257
257
257
257
257
258
258
258
258
258
258
258
259
259
259
259
259
259
259
259
260

260
260
260
260
260
260
261
261
261
261
261

37190

24.136
25.006
22.823
22.397
20.892
20.136
20.453
18.990
18.609
17.108
16.484
16.317
17.103
18.045
16.976
18.579
19.118
17.669
17.251
17.339
16.763
18.847
19.112
15.827
14.908
15.721
14.408
14.567
15.274
15.304
15.839
13.747
14.367
12.444
11.642
11.698
12.659
10. 455
10.222
9.698
9.637
8.268
8.262
8.791
8.727
7.007
7.457
7.932
6.171
5.220
3.947
3.210
4.064
1.815
4.856
4.839
4.528
3.921
4.697
4.576
4.027

9.370
10.164
9.677

.11.026

11.124
10.235
12.294
12.519
13.160
12.922
13.625
15.033
16.044
15.878
17.194
13.461
14.549
13.002
13.840
13.044
13.835
12.701
12.079
14.367
13.655
15.656
16.333
17.773
17.800
16.869
18.819
16.446
16.734
16.133
16.197
14.882
13.799
14.378
16.696
16.503
17.355
17.862
19.395
19.892
21.671
22.021
17.551
17.549
17.324
17.197
16.544
15.603
14.323
15.297
18.565
19.527
18.593
19.793
20.265
21.753
22.461

31.178
30.900
31.266
30.885
30.764
31.151
30.251
30.300
31.665
31.825
33.053
32.788
33.188
34.105
32.535
29.220
29.136
28.360
27.219
25.911
24,734
25.716
24.331
27.444
27.788
27.276
27.381
27.918
29.278
30.038
29.594
26.052
25.029
26.084
24.845
24.001
24.435
23.310
25.109
26.199
24.106
24.274
24.415
25.771
25.796
26.103
23.049
21,932
23.301
22.203
22.758
21.826
21.653
22.462
21.721
22.477
20.431
19.932
18.718
18.519
19.379
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9.93°
10.15
11.12
10.76
10.17
10.21

9.98

*10.05

9.49
9.75
10.06
6.37
5.55
10.01
7.49
9.86
10.82
9.27
9.10
10.35
9.10
9.87
10.37
8.85
10.94
7.27
9.35
9.03
11.03
11.21
10.66
9.71
9.28

- 9.95

10.54
13.76
12.27
13.34
11.06
12.53
12.04
12.07
12.44
10.12
14.52
10.06
12.92
12.90
14.48
14.47
15.02
18.36
15.94
19.55
13.92
14.03
13.10
13.66
14.92
15.80
17.46

R  E E RN I 2 E R R PR A R A b A A S A A a A  a e



ATOM

ATOM

ATOM

ATOM
ATOM

ATOM

ATOM

ATOM

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

1974

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1998
2000
2001

2002

2003
2004
2005
2006

2007

2008
2009
2010

CD1 PHE
€D2 PHE

261
261
261
262
262
262
262
262
262
263
263
263
263
263
263
263
263
264
264
264
264
265
265
265
265
265
265
265

265
266
266
266
266
266
266
266
266
266
266
266
267
267
267
267
267
267
267
267
267
267
267
267
268
268
268
268
268
268
268
268

38/90

5.087
2.488
2.016
1.852
0.408
-0.156
0.371
0.011
-1.129
1.045
0.923
1.936
3.391
3.618
4.270
0.994
0.866
1.202
1.191
2.475
2.548
3.485
4.791
5.250
4.175
4.836
5.095
5.120
5.809
5.744
6.780
7.894
8.572
7.729
7.326
7.416
6.603
6.694
6.294
8.978
9.388
9.450
10.581
10.135
9.236
9.788
8.964
7.844
7.016
7.584
6.830
11.670
11.460
12.935
14.060
15.268
15.061
16.134
15.215
14.417
14.477

22.208
19.507
18.399
20.521
20.428
21.846
22.547
19.522
19.141
19.138
18.081
18.275
18.064
17.826
18.122
16.670
15.715
16.568
15.262
14,488
13.328
15.201
14.574
14.868
14.376
14.002
12.836
15.032
15.092
16.199
14.186
14.543
13.280
12.453
12.980
11.132
12.137
10.299
10.812
15.328
15.069
16.281
17.105
18.543
18.514
18.613
18.505
18.323
18.201
18.287
18.113
17.195
17.364
17.041
17.008
16.461
14.978

14.565,

14.134
18.389
19.312

17.498
19.583
19.757
19.062
18.825
18.728
17.582
17.680
17.484
16.949
15.953
14.783
15.220
16.399
14.354
16.462
15.714
17.775
18.424
18.286
18.647
17.774
17.598
16.188
15.198
13.919
13.648
13.113
18.582
19.114
18.802
19.719
20.229
21.162
22.410
20.786
23.288
21.673
22.930
19.048
17.908
19.850
19.436
19.134
17.938
16.650
15.529
18.110
16.979
15.685
14.545
20.477
21.659
19.993
20.921
20.129
19.781
18.754
21.047
21.427
20.635

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00.

1.00
1.00
1.00
1.00
1.00

1.00,

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

16.35
12.70
15.18
13.91
15.79
.16.73
19.18
15.51
15.47
14.98
15.85
15.14
16.54
12.96
16.70
15.78
16.51
14.88
14.91
15.52
16.74
16.44
15.95
18.45
24,38
28.45
31.33
30.82
14.75
13.21
14.06
13.29
15.70
15.87
15.52
17.52
18.97
16.57
17.90
13.31
13.57
11.98
10.14
10.58
10.26
12.70
14.61
12.51
11.77
15.48
14.70
9.22
8.82
9.43
9.99
10.65
12.25
12.19
13.66
10.87
11.37
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ATOM
ATOM
ATOM
ATOM

ATOM

ATOM
ATOM
ATOM
ATOM
ATOM

ATOM

ATOM

ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
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269
269
269
269
269
269
269
269
270
270
270
270
270
270
270
270
270
271
271
271
271
271
272

272
272
272
272
272
272
273
273
273
273
273
273
273
274
274
274

274
274

275
275
275
275
275
275
276
276
276
276
277
277
277
277
277
277
277

14.577
15.076
14.433
12.961
11.932
12.470
16.602
17.256
17.138
18.565
18.922
18.006
18.780
18.203
19.966
18.881
18.015
20.208
20.713

21.645 -

21.511
22.268
21.352
22.136
21.153
20.232
20.616
19.092
23.005
22.489
24.342
25.232
26.359
26.979
25.683
25.768
26.452
25.440
25.675
26.869

27.245%°

24.449
24.447
23.43¢6
23.397
22.131
21.227
21.926

'22.106

22.861
21.110
20.858
20.447
19.873
20.842
20.668
22.011
22.455
21.392
22.476
20.076

22.769
23.305
24.685
24.591
23.755
26.004
23.465
22.912
24.228
24.619
25.532
26.766
27.972
29.068
27.904
25,342
25.855
25.313
26.116
25,237
27.259
27.058
28.408
29.594
30.727
30.373
30.436
29.851
30.017
30.311
30.066
30.257
29.242
29.454
27.866
31.645
31.958
32.517
33.965
34.513
35.865
34.750
35.412
34.695
34.026
35.232
34.863
33.685
36.744
37.507
37.078
38.510
39.214
38.692
40.507
41.386
41.520
40.200
39.655
40.136
42.734
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FIG. 9

REMARK FILENAME Ligase complexed with AMPPNP
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119
120

121,

122
123
124
125
126
127
129
130
131
132
133
135
136
139
142
143
144
146
147
148
149
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46/90

32.752
31.790
32.739
31.578
30.622
31.162
32.622
30.178
32.034
33.147
31.062
31.239
31.876
31.219
33.163
33.922
33.658
33.087
34.051
33.887
35.243
35.350
36.518
32.766
32.449
32.160
31.003
30.389
29.832
29.890
29.657
29.109
27.742
27.019
26.838
26.133
26.821
25,953
25,607
24.565
25.054
25.216
25.193
26.530
26.177
27.441
28.082
28.974
29.725
30.896
31.286
32.261
32.969
32,519
27.220
27.531
26.089
25.212
24.167
23.288
22.376

15.795
15.525
16.714
17.581
17.165
16.522
16.730
16.688
18.956
19.163
19.846
21.235
21.972
22.171
22.315
23.042
24.524
25.008
25.254
26.717
27.451
27.890
26.689
27.324
28.519
26.425
26.754
25.514
24.525
27.407
27.240
28.044
28.501
28.631
27.576
27.956
26,358
25,296
24.330
24.778
25.401
26.619
24.713
24.505
23.364
25.211
24.735
25.828
25.243
26.063
25.459
24.580
24.212
24.201
24.115
23.062
24.787
24.243
25.251
24.637
25.587

42.301
41.639
43.257
43.485
44.619
45.903
46.352
47.092
43.969
44.436
43.846
44.230
43.086
42.090
43.247
42.247
42.279
43.218
41.202
41.324
41.115
39.757

41.455 -

40.493
40.518
39,737
38.202
38.203
39.133
39.651
40.817
38.858
39.111
37.779
39.869
40.820
39,311
39.840
38.668
37.691
36.386
36.363
35.339
41.007
41.266
41.720
42.942
43.612
44.823
45.416
46.695
46.869
45.804
48.105
43.986
44.535
44.223
45.256
45.691
46.740
47.460
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150
151
152
153
154
156
157

- 158

159
160
161
162
164
165
166
168
169
170
172
173
174
175
176
177
178
179
181
182
183
184
185
188
189
190
192
193
194
196
197
198
200
201
202
203
205
206
207
208
209
211
212
213
214
215
217
218
219
220
221
222
223
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47/90

21.255
22.782
24.578
24.509
24.137
23.480
22.992
22.082
22.402
24.468
24.104
25.739
26.682
27.848
29.030
27.060
27.289
27.116
27.467
27.647
29.044
29.158
30.169
26.400
26.643
25.175
24.029
22.785
22.475
21.738
23.035

23.947-

23.706
24.120
24.130
24.313
23.208
25.203
24.990
26.376
27.576
27.495
28.009
26.820
26.664
25.993
25.782
26.000
24.772
23.909
22.666
24.554
24.409
25.311
26.089
26.827
27.902
25.803
27.065
27.205
27.749

25.789
26.103
22.969
21.999
23.005
21.831
22.096
20.932
23.484
20.641
19.530
20.954
19.871
20.341
19.543
19.328
18.142
20.203
19.615
20.700
21.353
22.078
20.321
18.671
17.576
19.124
18.285
19.078
20.158
21.078
20.008
16.984
15.941
17.079
15.791
15.850
16.565
14.884
13.685
15.524
14.743
14.007
12,925
14.678
14.035
15.003
12.806
11.758
12.987
11.846
12.274
10.658

9.513
11.019

9.990
10.635

9.710
11.086

9.267

8.059
10.079

46.944
48.546
44.873
45.638
43.618
43.050
41.614
41.157
41.365
43.090
43.420
42.787
42.729
41.866
42.004
44,107
44,211
45,149
46.447
47.495

47.514

48.860
47.639
46.933
47,398
46.703
47.003
46.641
47.662
47.337
48.865
46.237
46.826
44.910
44.180
42.665
42.149
44.607
44.721
44.782
45.106
46.445
46.646
47.367
48.691
49,704
48.556
49.122
47.721
47.530
46.806
46.830
47.220
45.804
45.131
43.930
43.365
42.866
46.055
46.053
46.869

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00°

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

-15.00

15.00

15.00°

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
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272
273
274
275
276
277
278
279
281
282
283
284
286
287
288
289
291
292
293
294
295
296
297
298
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48/90

28.719
29.331
30.337
31.551
30.607
28.077
28.535
26.959
26.368
25.280
25.913
26.029
25.390
24.783
25.806
25.668
26.909
28.091
29.215
29.032
30.121
28.967
28.608
28.852
28.766
29.268
29.899
29.234
30.350
31.507
32.748
33.844
32.845
28.299
28.705
27,012
26.010
24.587
24.291

- 23.181

22.486
22.972
26.124
25.812
26.558
26,707
28.023
28.267
28.844
30.163
31.374
32.505
31.121
32,208
31.612
32.594
30.771
31.535
32.997
32.411
34.349

9.532
10.722
10.389

9.652
11.743

8.516

7.403

8.92B

7.931

8.597

6.659

5.531

6.871

5.657

4.704

3.501

5.317

4.529

5.411

5.781

6.742

4.523

3.728

2.539
4.408
3.528
4.288
5.572
6.634
6.019
6.485
5.648
7.798
2.583
1.543
2,931
1.892
2.459
3.459
4.384
4.194
5.331
0.718
~0.406
1.026
-0.048
-0.867
-1.694
-0.622
-1.298
-0.543
-1.011
0.683
1.305
2.061
2.844
1.109
-0.052
2.256
3.066
2.118

47.785
48.563
49.663
49.144
50.322
48.742

48.883

49,327
50.201
51.068
49.467
49,935
48,232
47.708
47.194
47.227
46.792
46.523
45.965
44.471
44,025
43.568
47.683
47.558
48.845
49.924
51.048
51.357
51.484
52.129
51.960
52.074
51.710
50.593
51.074
50.556
50.774
50.566
51.670
51.375
50.395
52.120
49.852
50.200
48.656
47.670
47.779
46.936
48.818
48.939
48.341
48.357
47.850
47.078
45.867
44.971
45.001
44.390
47.879
48.595
47.7317

-

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

'15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

“15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

.15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
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300
301
302
303
304
305
306
307
309
310
311
312
313
315
316
317
318
319
320
321
322
323
325
326
327
328
329
330
331
332
333
334
336
337
338
339
340
341
342
344
345
346
347
348
349
350
351
352

353°

354
355
356
357
358
360

362
363
364
365
369
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49/90

35.176
36.436

37.240,

36.697
38.419
35.513
36.572
34.552
34.471
33.099
34.621
34.209
35.212
35.482
36.974
37.360
37.844
38.233
37.254
37.654
38.140
38.521
35.161
35.381
34.714
34.557
34,416
33.5563
34.086
35.729
36.600
35.838
36.864
38.230
38.419
38.795
36.314
35.590
36.624
36.065
35.574
34.835
34.166
34.948
37.151
38.125
37.022
35.954
38.165
38.007
36.499

38.268

39.162
37.395
37.626
36.344
36.623
35.601
34.352
33.513
38.803

2.909
2.093
2.825
3.657
2.581
4,233
4.401
5.134

6.415

6.536
7.630
7.625
8.675
9.849
9.877
8.641
7.501
6.356
8.665
7.529
6.373
5.266
11.095
11.148
12.123
12.200
13.368
14.049
13.621
14.104
14.105
14.666
15,657
15.094
13.594
15.521
16.849
16.804
17.991
19.215
19.974

21.235

21.799
21,672
19.948
20.264
20.216
19.935
20,832
20.457
20.449
22.336
22.969
22.870
24,204
24.781
26.219
26.758
27.224
28.184
24,211

48.638
49.017
50.063
50.790
50.148
48.020
47.442
48.191
47.494
46.801
48.401
49.529
47.891
48.721
49.178
49.980
49.324
50.047
51.391
52.126
51.458
52.189
47.974
46.775
48.718
50.191
48.047
49.106
50.465
47.805
48.656
46.582
46.289
45.817

"46.016

44.469
45.512
44,544
46.103
45.567
46.802
46.444
47.343
45.283
44.893
45.562
43.583
42.632
42,963
41,500
41.293
43.175
42,625
44.022
44.500
45,142
45.614
46.621
45.841
46.599
45.499
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ATOM

370
371
373
374
375
376
377
378

-379

380
381
383
384
385

387
388
389
391
392
393
394
395
396
397
398
400
401
402
403
404
405
406

409
410
412
413
414
415
417
418
419
420
421
422
425
426
427
429
430
431
432
433
434
435
436
438
438
440
441

LYs
LIS
LYS
LYS
LYS

50/90

39.471
39.037
40.133
39.519
39.188
38.524
38.750
37.719
41.217
42.222
41.011
41.942
41.358
42.124
41.343
42.226
41.360
43.499
43.795
45.004
46.314
46.964
46.702
43.702
44.413
42.679
42.490
41.297
40.140
41.712
43.687
43,670
44.762
45.884
46.944
47.787
46.332
46.482

- 47.122

46.228
46.837
47.230
46.147
46.606
45.842
47.826
46.036
46.443
44.837
44.207
42.948

' 41.575

41.603
40.692
45.110
45.326
45.615
46.391
46.956
47.468
46,532

25.231
23.063
22.897
22.571
21.092
20.950
21.804
20.009
21.897
21.814
21.106
20.050
18.642
17.442
18.478
20.123
20.130
20.197
20.235
21.166
20.723
21.517
19.572
18.844
17.902
18.719
17.386
17.392
18.231
17.819
16.689
15.487
17.455
16.651
17.552
18.049
18.729
15.664
14.674
16.007
15.186
16.152
16.414
17.095
17.854
16.790
13.937
13.075
13.8138
12.518
12.472
12.873
13.965
13.180
11.631
11.829
10.647

9.458

9.201

7.734

6.472

45.582
46.161
47.147
48.535
48.802
50.141
51.031
50.267
46.828
47.508
45.778
45.366
45.674
45.065
47.198
43.888
43.023
43,642
42.236
42.040
42.663
43.389
42.397
41.644
41.997
40.747
40.144
39.156
39.612
37.711
39.424
39.189
39.084
38.580
37.986
39.019
37.258
39.599
39.285
40.866
41.915
43.068

44.162

45.463
46.068
45.942
42.307
43.076
41.680
41.759
40.894
41.437
42.477
40.204
40.984
39.804
41.677
41.327
39.922
39.761
40.009
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1.00
1.00
1.00
1.00
1.00

1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

15.00
15.00

"15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

“15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

1500

15.00
15.00
15.00
15.00
15.00
15.00

wvvvvwwvwvwvv»www»wwwvwwww»wwwwwwww»»w»wwwww»wvww»wwwwwwvww»w



g

A U

442
443
447
449
449
451
452
453
455
456
457
459
460
461
462
463
464
465
466
468
469
470
471
473
474
475
476
a7
478
479
480
481
482
483
485
486
487
488
489
490
493
494
495
497
498
499
500
501
502
506
507
508
510
511
512
513
514
515
516
518
519
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PHE
PHE

e S
51/90

51 46.725 5.662 41.341 1.00 15.00 A
51 48.002 4.919 41.454 1.00 15.00 A
51 47.417 9.332 42.381 1.00 15.00 A
51 47.452 8.332 43.027 1.00 15.00 A
52 48.184 10.388 42.620 1.00 15.00 p.N
52 49.000 10.380 43,811 1.00 15.00 A
52 49.965 11.548 43.696 1.00 15.00 A
52 49.303 12.765 44.066 1.00 15.00 A
52 48.258 10.289 45.161 1.00 15.00 A
52 48.742 9.761 46.154 1.00 15.00 A
53 47.021 10.797 45.163 1.00 15.00 A
53 46.081 10.557 46.296 1.00 15.00 A
53 . 44,947 11.583 46.144 1.00 15.00 A
53 3 45.352 13.072 46.234 1.00 15.00 A
53 44.120 14.307 45.802 1.00 15.00 A
53 43.923 14.891 47.494 1.00 15.00 A
53 45.436 9.156 46.246 1.00 15.00 A
53 44.408 8.870 46.893 1.00 15.00 A
54 46.011 8.340 45.340 1.00 15.00 A
54 45.641 6.936 45.085 1.00 15.00 A
54 44.283 6.514 44.448 1.00 15.00 A
54 43.872 5.350 44.530 1.00 15.00 A
55 43.650 7.506 43.784 1.00 15.00 A
55 42.358 7.225 43.138 1.00°15.00 A
55 41.625 8.583 42.915 1.00 15.00 A
55 41.113 9.196 44.179 1.00 15.00 A
55 40.052 8.577 44.881 1.00 15.00 A
55 41.668 10.426 44.617 1.00 15.00 A
55 39.545 9.212 46.032 1.00 15.00 A
55 41.154 11.042 45.763 1.00 15.00 A
55 40.091 10.446 46.473 1.00 15.00 A
55 42.441 6.457 41.824 1.00 15.00 A
55 43.367 6.551 41.021 1.00 15.00 A
56 41.437 5.629 41.649 1.00 15.00 A
56 41.437 4.768 40.473 1.00 15.00 A
- 56 41.209 3.327 40.901 1.00 15.00 A
56 42.240 2.686 41.854 1.00 15.00 A
56 - 43,589 2.650 41.134 1.00 15.00 A
56 © 43,932 1.851 40.249 1.00 15.00 A
56 ¢ 44.334 3.681 41.510 1.00 15.00 A
56 ! 40.369 5.071 39.422 1.00 15.00 A
56 , 40.592  4.836 38.270 1.00 15.00 A
57 i 39.199 5.547 39.836 1.00 15.00 A
57 . 38.108 5.949 38.926 1.00 15.00 A
57 37.016 4.890 38.931 1.00 15.00 A
57 37.513 3.463 38.754 1.00 15.00 A
57 37.237 2.910 37.374 1.00 15.00 A
57 38.288 1.888 36.949 1.00 15.00 A
57 39.588 2.453 37.339 1.00 15.00 A
57 37.503 7.192 39.496 1.00-15.00 A
57 37.653 7.463 40.678 1.00 15.00 A
58 36.830 7.955 38.642 1.00 15.00 A
58 36.155 9.149 39.094 1.00 15.00 A
58 36.847 10.352 38.446 1.00 15.00 A
58 36.156 11.652 38.759 1.00 15.00 A
58 3g.311 10.398 38.858 1.00 15.00 A
58 34.698 9.122 38.663 1.00 15.00 A
58 34.348 8.887 37.521 1.00 15.00 A
59 33.882 9.506. 39.627 1.00 15.00 A
59 32.463 9.790 39.419 1.00 15.00 A
59 31.655 9.233 40.622 1.00 15.00 A
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520
521
522
523
524
525
526
527
528
530
531

532.

533
534
535
536

- 539

540
541
542
543
545
546
547
548
549
550
551
552
554
555
556
557
559
560
561
562
563
564
566

568
569
571
572
573
574
575
577
578
581
584
585
586
588
589
590
591
593
594
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52/90

30.137
29.415
29.475
28.027
28.075
27.386
32.353
32.674
31.881
31.676
31.994
31.840
33.364
33.459
30.243
29.265
30.231
28.979
28.670
29.016
28.270
29.924
30.101
31.547
32.602
34.036
32.407
29.105
28.698
28.672
27.614
26.292
25.619
26.043
24.479
t 24.249
25.201
27.774
27.633
27.933
28,328
29.806
30.419
30.421
31.844
31.993
33.145
32.367
31.607
30.280
29.584
29.692
32.902
32.744
33.977
34.939
34.423
35.069
33.184
32.500
31.763

9.186
10.383

7.947
10.357

7.892

9.110
11.275
11.957
11.744
13.154
13.607
15.123
13.127
13.311
13.539
13.164
14.364
15.010
14.613
16.547
17.213
17.062
18.498
18.798
18.604
18.724
19.621
18.951
18.156
20.207
20.692
20.865
19.619
18.912
19.010
17.920
17.866
22.042
23.125
22.020
23.324
23.362
22.311
24.588
24.674
26.162
26.315
27.852
28.322
29.118
28.465
30.007
24.034
24.034
23.492
22.611
21.250
20.472
21.007
19.799
19.031

40.368
40.132
40.301
39.812
39.989
39.748
39.403
40.361
38.251
38.134
36.732

36.618

36.273
34.778
38.480
37.850
39.521
39.966
41.413
39.947
40.662
39.098
38.841
38.342
39.423
38.879
40.566
37.803
36.989
37.857
36.915
37.606
38,113
39.171
37.607
38.388
39.341
36.179
36.769
34.824
34.228
33.881
33.666
33.885
33.460
33.305
32.570
31.689
32.524
32.301
31.328
33.122
34.369
35.568
33.790
34.492
34.956
35.651
34.572
34.967
33.888

1.00 15.00
1.00 15.00
1.00 15.00
1.00 15.00
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¥

ATOM
ATOM

595
596
598
599
600
601
602
603
604
605
606
608
609
610
611
612
613
614
615
617
618
619
620
622
623
624
626
627
628
629
631
632
633
634
635
636
637
638
640
641
642
643
644
645
648
649
650
652
653
654
655
657
658
659
660
661
662

664
666
667

°gggg8=° gge8es="

ggaagzonﬁﬁggzongzo

[y

gzoogzonggggggzon

53/90

31.831
31.036
30.053
28.720
27.584
26.289
26.271
25.293
30.350
29.631
31.478
31.800
32.150
33.311
33.956
33.545
32.946
33.233
33.615
34.537
35.865
36.826
35.934
37.281
37.317
36.495
36.885
37.948
39.042
37.189
37.497
36.322
36.581
35.258
37.719
37.705
38.648
36,794

. 36,764

35.509
34.410
33.652
32.528
34.328
38.107
38.734
38.534
39.875
41.083
41.977
41.077

' 42.138

41.821
42,748
44.460
45.671
42.169
43.216
40.951
40.992
35.654

17.808
19.805
19.112
19.755
18.890
19.518
20,371
19.131
19.328
19.014
20.007
20.592
22.087
22,335
21.388
23.490
19.673
18.788
19.843
18.633
18.711
17.988
19.702
20.066
21.556
21.796
22.493
19.171
18.629
18,987
17.941
17.706
17.408
17.001
16.526
16.603
15.928
16.249
14.979
15.057
16.006
15.273
15.573

" 14.240

14.737
13.689
15.837
15.818
15.639
14.865
16.351
16.161
17.057
16.900
17.478
16.396
14.711
14.101
14.141
12.749
12.306

33.814
33.071
32.214
32.493
32.084
32.525
33.439
31.935
30.742
29.806
30.603
29.319
29.538
30.515
30.895
30.913
28.928
29.721
27.791
27.771
28.581
28.336
29.487
29.948
30.378
31.563
29.257
30.996
30.846
32.076
33.022
33.959
35.417
36.056
35.781
32.422
32.752
31.556
30.860
29.949
30.641
31.724
32.085
32.226
30.152
30.224
29.472
28.836
29.749
29.462
30.880
31.900
33.126
34.340
34.098
34.708
32.383
32.516
32.607
33.083
33.753

15.00 .
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

-15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15,00
15.00
15.00
15.00
15.00
15.00
15.00

.15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
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G

ATOM
ATOM

673
675
676

678

679 OBl

680 OE2

681 C

682 O

683 N
Cca

686 CB
687 CG
688 CD1
689 CD2
690
691
692
694

c
0
N
CcA
CB
696 CG
697 SD
698 CE
699 ¢C
700 ©
701 N
703 CA
704 C
705 ©
706 N
708 CA
708 CB
710 CG
711 cpl
712 CD2
713 C
714 O
715 N
716 CD
717 CA
718 CB
718 CG
720 C
721 ©
722 N
724 CA
725 CB
726 CG
727 D1
728 CEl1
729 C€D2
730 CE2
731 CZ
732 OH
734 C
735 ©

PRO
PRO
PRO
PRO
TYR

TYR
TYR

TYR
TYR
TYR

TYR
TYR

i

54/90

39.143
37.670
39.894
41.417
42.102
41.054
41.640
41.046
39.549
38,935
37.860
39.526
43.173
43.796
43.758
45,230
45,699
46.707
46.961
48.034
45.896
47.001
45.143
45.524
44.850
45.184
44.578
45.370
45.240
45.628
44.558
44.250
43.341
43.297
42.628
41.618
41.491
42.571
42.386
42.454
40.200
39.646
39.633
40.263
38.237
37.980
39.357
37.329
37.588
36.255
35.366
35.954
35.929
34.739
34.750
37.125
37.120
35.950
35.960
33.957
33.745

13.217
12.947
13.013
11.758
10.793
12.056
11.210
11.514
11.473
10.544

10.898°

9.4%0
11.186
10.138
12.379
12.412
13.791
13.644
14.993
13.018
11.894
11.412
11.949
11.152
11.664
13.131
13.895
12.783

9.687

9.032

9.180

7.749

7.181

5.982

8.048

7.717

8.922

9.149
10.458

8.032

7.573

8.521

6.359

5.166

6.177

4.723

4.034

7.093

7.388

7.510

8.512

9.921
10.308
10.782
11.137
10.186
10.516
10.993
11.386

8.356

7.795

34.885
35.197
36.212
32.005
32.269
30.760
29.710
28.316
28.372
27.416
26.904
27.207
29.640
29.537
29.734
29.729
29.409
28.250
27.615
28.740
30.992
31.030
32.028
33.129
34.374
34.550
36.066
37.211
33.036
33.971
31.996
31.954
33.086
33.269
33.817
34.84¢6

35.778

36.860
37.621
37.880
34.216
33.691
34.343
34.942
33.951
34.377
34.524
34.7175
35.926
34.118
34.667
34.333
32.841
32.233
30.876
32,100
30.726
30.125
28.834
34.172
33.131

R e
el e S R
C00DO00OOOO

R R-R=-R-X=,

CO0O0O0OO0OROOOO O
OO0 OOO0OO0O0OC

R el el el

[y

Ll

- E-X-X-K-.
S06S0o

1.00

[
.

[=]
Q

1.00

=
[=
°©

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

.15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
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¢

ATOM

ATOM

ATOM

- 779

794

736 N

738 CA
739 CB
740
742
743
744
745
747
748
749
750
752
753
754
756
757
758
760
761
762
763
765
766
767
768

88

N

770
771
773
774
775
776
777
778

780
782
783
784
785
786
788
789
790
792
793

796
797
798
799
800
802
803
804
805
806
807 C
808 o
809 N

gzonggzongggzonggzonanggzongaggzongzonaggzongzon

naao
gyaw
o B

LEU
LEU
LEU
LEU
SER

55/90

33.001
31.648
30.762
30.824
31.130
30.975
29.957
31.503
30.615
30.310
30.772
29,533
29.945
28.991
27.674
31.400
32.021
31.840
33.313
33.471
32.590
34.614
34.930
36.408
36.847
37.255
34.042
33.375
34.062
33.253
33.371
32.644
30.906
30.975
31.801
31.228
31.241
29.790
29.297
29.329
28.267
30.203
29.963
31.007
30.911
30.049
29.238
31.023
31.077
32.396
29.878
29.246
29.565
28.525
28.554
28.335
27.735
27.527
27.188
26.342
27.000

8.817

8.479

8.519

9.838

7.469

9,298

8.921
10.448
11.033
10.337

9.288
11.091
11.292
12.325
11.763
11.752
12.372
11.387
11.713
13.174
13.977
13.493
14.919
15.016
16.472
14.460
15.508
16.592
14.962
15.492
14.591
15.204
14.729
12.896
15.663
16.697
14.596
14.623
13.166
15.557
16.138
15.641
16.573
16,345
15,051
17.985
18.833
18.208
19.580
19.810
19.968
21.005
19.044
19.283
18.068
18.070
16.7758
19.228
19.39%4
20.163
18.653

34.958
34.604
35.880
36.428
36.943
33.516
32.958

33.204

32.153
30.778
30.378
30.014
28.616
27.972
27.775
28.484
29.344
27.317
26.959
26.557
26.721
25.977
25.792
25.382
25.032
26.499

24.741

24,981

23.544.

22.449

21.206°
20.010°

19.896
19.925
22.840
22.618
23.450
23.650
23.883
24.777
24.741
25.808
26.906
28.032
28.626
26.387
26.674
25.524
25.008
24.272
24.088
24.199
23.200
22.202
21.214
19.693
19.237
19.125
22.918
22,553
24.018
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ATOM

ATOM

811

856
857
859
860
861
862
863
865
866
869
872
873
874
876
877
878
880
881
882
884
885
886
887
888
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56/90

25.731
25.585
26.521
25.386
24.244
26.448
26.251
27.478
27.302
27.948
28.233
25.831
25.246
26,040
25.758
26.867
26.917
25.857
28.012
24.448
24.424
23.345
22.088
20.891
20.459
19.540
20.282
19.361
21.901
21.252
22.561
22.524
23.170
23,514
22.397
24.029
23.272
22.831
24.447
25.143
26.666
27.242
28.765
29.185
29.149
28.719
29.585
24.499
24.482
23.895
23.105
22.557
23.652
21.963
21.802
21.236
20.205
19.569
18.637
17.670
16.650

18.745
17.692
17.833
20.082
20.434
20.792
22.113
22.516
21.534
22.059
23.813
23.169
24.172
22.853
23.767
23.558
24.650
25.103
25.053
23,386
22.487
24.034
23.512
23.813
25.219
25.325
25.074
25.358
23.805
23.059
24.846
24.970
26.282
26.630
26.426
28.059
23.840
23.335
23.483
22.480
22.428
23.767
23.842
25.059
26.294
26.592
27.251
21.114
20.286
20,954
19.721
19.722
19.434
19.612
18.640
20.707
20.785
22.179
22.459
23.676
23.821

24.761
25.887"
26.984
25.320
25.451
25.675
26.216
26.997
28.098
29.630
29.428
25.210
25.585
23.938
22.812
21.780
20.758
20.381
20.379
22.155
21.348
22.570
22.030
23.004
23.263
24.495
25.794
26.909
20.533
19.851
20.039
18.571
18.187
16.731
15.721
16.775
17.862
16.856
18.362
17.554
17.797
17.314
17.187
16.491
16.942
18.168
16.131
17.803
16.944
18.991
19.183
20.598
21.517
18.135
17.448
18.012
16.968
16.944
18.156
17.938
19.063

« o e »

.

.

e

1.00

1.00
1.00

1.00.

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00

-15.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
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889
893
894
895
897
898
899
900
901
202
903
904
906
907
908
909
010
9211
912
913
915
916
917
918
919
920
921
922

925
926
927
928
929
931
932
933
934
935
936
939
940
941
943
944
945
946
948
949
950
951
952
954
955
956
957
959
960
961

963

=
N

LYS
LYS
LYS

89g200§§889200

g=cegg
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589
?
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101
101
101
102
102
102
102
102
102
102
102

103
103
103
103
103
103
103
104
104
104
104
104
104
104
104
104
104
104
104
104
104
105
105
105
105
105
105
105
105
105

106

106
106
106
107
107
107
107
107
108
108
108
108
109

109

109
109
109
109

57/90

17.271
20.722
20.118
21.893
22.442
23.677
23.405
24.730
22.481
22.794
22.510
23.444
23,698
24.506
25.385
26.608
26.273
22.422
22.334
21.424
20.173
19.303
19.812
19.555
20.165
18.882
20.557
20.754
20.042
18.799
19.351
19.472
19.003
19.492
19.004
19.075
18.115
17.957

.17.105

18.715
19.743
19.154
21.060
21.790
21.512
21.645
21.028
20.566
20.812
19.094
18.597

*18.415

17.010
16.026
14.882
16.512
15.626
16.505
16.870
16.179
18.329

24.023
20.490
19.761
21.071
20.768
21.639
23.114
23.870
23.245
19.297
18.768
18.636
17.234
16.777
15.581
16.019
15.118
16.416
15.521
16.756
16.026
16.476
15.914
16.428
15.473
17.560
14.747
14.487
15.701
17.771
16.853
16.255
15.317
17.488
17.659
19.098
19.823
21.257
21.862
21.811
16.871
16.296

-16.839

15.987
14.502
13.753
14.109
12.738
12.262
12.511
11.419
13.582
13.436
13.323
12.950
13.634
13.666
13.515
12.088
11.004
11.951

20.399
15.561
14.776
15.262
13.901
13.636
13.512
13.278
12.285
13.600
12.546
14.579
14.471
15.689
15.430
14.750
16.551
14.306
13.514
15.113
15.102
16.273
17.585
18.868
19.825
19.347
17.785
19.103
21.214
20.738
21.661
13.785
13,199
13.298
11.903
11.433
12.289
11.889
12.460
10.954
10.867

9.978
10.998
10.019
10.104

9.150
11.286
11.451
12.893
11.143
11.295
10.716
10.291
11.434
11.232
12.643
13.800
15.014
15.407
14.587
15.870

1.00

15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
-15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
.15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
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975
976
977
978
979
980
981
983
984
985
986
987
988
289
990
991
992
993
994
996
997
998
999
1000
1001
1002
1003
1005
1006
1007
1008
1009
1010

- 1012

1013
1014
1015
1016
1017
1018
1020
1021
1022
1023
1024
1026
1027
1028
1029
1030
1031

8 g!ﬂ o0 8{; 9 8!2 on

a8
s

g gtz o Cig%g;g gEZ()C)gag 200

Qaan
gees

cDl

o
R+

cz3

g

8 g g Z00 g 9 200 Eigg{;sg Zo0n

ngg
HEE

PRO

HEREEEEEEEREEERERRR

109
109
110
110
110
110
110
110
110
111
111
111
111
111

111
112
112
112
112
V112
113
113
113
113
113
113
113
114
114
114
114
114

114
114
114
114
114
114
114
114
115
115
115
115
115
115
115

116
116
116
116
117
117
117
117
117
117
117

58/90

14.801
15.201
13.625
13,004
12.750
11.468
11.844
13.251
13.527
13.318
13.606
15.100
16.112
15.310
12.666
12.263
12.320
11.524
11.579
12.148
13.380
11.287

9.826
11.814
10.538

9.410
12.528
12.169
13.606
14.349
15.080
16.458
16.768
18.218
16.038
17.626
18.680
18.836

. 16.699

18.044
15.231
15.495

15.696

16.775
16.195
15.236
15.387
17.781
17.477
19.020
19.965

*21.111

20.568
20.702
20.975
21.385
20.434
19.251
18.171
18.697
22,726

14.944
15.985
14.823
13.575
15.987
15.367
14.030
17.056
16.834
18.259
19.434
19.851
18.734
20.310
20.576
20.707
21.397
22.624
23.423
23.534
23.686
24.176
24.010
25.275
25.825

. 24.816

26.316
26.582
26.867

27.895 -

27.306
26.918
25.950
26.220
24.942
27.665
27.281
25.461
24.245
24.492
28.740
28.439
29.9832
30.582
31.892
31.675
32.687
30.904
30.836
31.212
31.705
30.730
33.029
33.415
33.734
35.140
36.012
36.634
35.620
37.856
35.289

13.896
13.379
14.559
15.075
14.738
15.297
15.958
15.672
16.848
15.110
15.958
15.773
16.114
14.321
15.635
14.502
16,637
16.426
17.739
15.372
15.373
14.560
14.468
13.725
13.037
13.184
14.581
15.713
14.008
14.736
16.014
15.686
14.773
14.403
14.168
15.899
15.127
13.409
13.178
12.793
13.832
12.694
14.401
13.751
13.112
11.932
14.135
14.854
16.036
14.446
15.464
15.766
15.091
13.949
16.135
15.978
16.819
16.084
15.718
16.816
16.656
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1.00
1.00
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1.00
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1.00
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1048
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1051
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1059
1061
1062
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1067
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1069
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1072
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1075
1077
1078
1079
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1084
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1086
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124
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22.787
23.786
24.890
26.277
26.303
26.712
24.737
23.932
25.591
25.553
26.452
26.676
27.306
27.601
28.912
29.334
29.840
25.922
25.311
26.873
27.219
28,305
26.071
25.692
25.458
24.277
23,623
24.429
24.343
23.802
24.867
23.273
22.671
23.104
21.934
21.€00
20.447
18.137
20.705
18.082
19.626
18.305
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21.230
23.366
23.542
24.765
24.538
25.904
26.066
26.855
23.665
23.608
23.860
23.832
24.928
24.970
26.235
27.197
28.597
22.516

34.884
35.901
36.337
36.409
37.302
35.000
37.675
38.472
37.911
39.243
39.107
40.406
40.297
38.959
38.573
37.730
39.091
40.363
41.414
40.090
41.028
40.407
41.375
42.524
40.326
40.542
39,191
38.586
37.108
36.452
36.613
41.374
42.226
41.165
41.913
41.268
41.872
41.787
42.500
42.373
43.096
43.015
43.386
44.210
43.714
45.145
45.264
44.859
44.594
44.540
44.424
45.982
47.195
45.322
46.146
45.667
44.187
43.753
42.835
43.218
46.142

17.803
16.029
16.933
16.310
15.160
15.9¢67
17.586
17.180
18.628
19.238
20.513
21.321
22.741
23.256
23.373
24.318
22.579
18.237
18.181
17.368
16.262
15.338
15.367
15.161
14.872
14.064
13.676
12.544
12.422
13.298
11.413
14.726
14.109
16.069
16.599
17.910
18.661
18.143
19.906
18.874
20.645
20.116
16.739
16.659
16.995
17.239
18.087
19.564
20.123
21.331
19.357
15.977
16.034
14.852
13.667
12,703
12,368
11.588
12,402
12.182
12.988
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1134
1135
1136
1137
1138
1139
1140
1141
1143
1144
1145
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1147
1148
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1156
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130
130
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22.333
21.594
21.325
19.898
18.927
19.814
18.583
17.368
17.107
18.241
16.255
18.344
17.982
18.573
18.332
18.859
18.166
16.838
16.350
16.072
14.774
14.934
15.500
16.016
15.401
13.898
12.768
14.567
14.524
14.969
14.034
14,269
13.627
13.963
15.564
16.700
15.121
15.884
17.105
18.051
19.448
20.003
20.030
14.912
14.628
14.356
13.120
12.755
13.871
14.138
13.510
11.917

©10.927

11.986
10.892
10.849
10.959

9.978
12.197
12.533
13.988

46.779
45,287
44.155
43.620
44.358
42.297
41.713
41.855
41.147
40.606
42,016
42.388
43,573
41,620
41.960
40.748
40.492
42.359
43.398
41.49%4
42.015
43,100
42.722
41.607
43,534
40.867
40.762
39.972
38.529
37.935
38.441
37.691
36.301
35.849
38.079
37.685
38.210
37.822
38.745
38.003
38.567
39.068
38.471
37.797
36.759
39.007
39.145
40.579
41.461
42.330
42.177
38.598
38.329
38.515
37.824
38.071
36.339
35.607
35.946
34.552
34.454

11.949
13.521
12.585
12.402
12.457
12.146
11.534
12.529
13.914
14,750
14.838
10.167
10.132
9.041
7.603
6.756
5.478
7.302
7.719
6.636
6.226
5.103
3.722
3.565
2.763
5.910
6.372
5.197
5.278
3.967
2.902
1.628
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6.257
5.965
7.481
8.639
8.957
9.954
9.896
10.871
8.705
9.776
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10.036
10.765
10.938
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10.740
8.700
8.028
6.537
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8.072

1.00
1.00
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140
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141
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14.312
13.284
13.566
12.202
12.206
11.723
12.363
11.903
12.514
11.793
14.036
14.761
10.403
9.745
9.899
8.453
7.968
7.930
7.694
6. 682
8.307
7.809
8.639
7.812
7.443
8.231
8.282
9.328
10.756
11.172
11.757
6.948
6.712
© 6.097
4.944
5.113
6.200
3,983

- *4.071

3.577
4.504
3.710
5.635
3.263
2.325
3.606
2.653
4.908
4.757
3.535
6.080
6.027
7.172
§.514
9.389
8.951
9.512
9.233
9.004

10.116

11.098

34.915
34.603
33.759
35.230
34.149
33.065
35.154
35.008
36.117
36.219
35.922
37.002
35.071
34.573
35.736
35.867
37.078
38.163
34.621
34.328
33.880
32.598
32.145
31.536
30.418
31.894
30.890
31.324
30.776
30.523
31.557
30.881
29.967
31.921
32.446
32.757
32.876
32.880
33.222
34.681
35.741
36.992
36.058
32.232
31.594
32.158
31.788
32.552
32.399
31.491
31.819
30.749
32.508
31.880
32.563
32.196
34.078
32.001
32.950
31.044
31.203

6.617

5.467

4.579

5.394
10.015
10.292
10.917
12.292
13.225
14.576
13.458
14.275
12.325
13.232
11.280
11.268
10.487
11.440
10.979
11.619
10.089

9.627

8.397
10.671
10.359
11.929
12.975
14.024
13.895
12.472
14.736
13.692
14.429
13.449
14.251
15.730
16.274
16.423
17.817
18.024
17.360
16.951
18.333
18.608
18.107
19.906
20.939
20.456
21.959
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1282
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1296
1297
1299
1300
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1302
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1305
1306
1309
1312
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1322
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c ILE
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N VAL
CA VAL
CB VAL
CG1l VAL
CG2 VAL
Cc VAL
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N L¥YS
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cD PRO
CA PRO
CB PRO
CG PRO
¢ PRO
o PRO
N  SER
CA SER
CB SER
0G SER
C SER
O SER
N ARG
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CZ ARG
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CB GLU
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148
148
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148
149
149
149
149
150
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62/90

11.359
12.587
10.153
10.512
12.360
12.804
12.899
14.223
14.163
15.538
13.354
15.051
14.680
16.169
17.099
16.667
16.441
15.571
16.036
15.174
18.545
18.906
19.421
19.208
20.815
21.514
20.622
21.151
20.493
22.152
22.434
23.157
24.476
23.229
23.181
24.004
24.873
26.329
27.231
28.506
28.200
28.854
29.617
28.702
24.037
23.637
23.692
23.128
21.604
20.999
19.546
19.295
18.700
23.439
23.152
23.963
23.775
22.309
21.816
21.609
20.478

29.890
29.954
29.541
29.266
31.765
31.491
32.659
33.119
34.634
35.296
35.103
32.580
32.738
31.932
31.510
30.136
29.159
27.985
26.780
25.597
31.446
31.286
31.604
31.892
31.476
32.194
32.103
30.015
29.042
29.893
28.574
28.766
29.293
27.702
26.469
28.426
27.692
28.251
28.229
29.113
30.505
31.580
31.515
32.731
27.868
28.957
26.698
26.965
26.978
28.190
27.912
26.990
28.623
25.696
24.738
25.679
26.711
26.930
28.047
25.785
25.590

23.558
24.511
24.382
25.872
22.279

21,184

23.096
22.756
22.825
22.986
21.621
23.846
24.983
23.500
24.581
25.108
23.986
24.439
23.646
23.917
24.158
22.996
25.154
26.573
24.769
25.964
27.160
24.356
24.650
23.518
22.932
21.560
21.765
23.855
23.877
24.629
25.492
25.549
24.255
24.398
24.838
24.393
23,291
25.054
26.731
27.198
27.203
28.493
28.356
29.014
29.313
30.159
28.715
29.135
28.432
30.377
31.454
31.835
31.945
32.048
32.986
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25.932
25.408
26.335
25.785
27.637
28.425
27.682
28.573
29.754
29.979
30.635
32.005
32.902
33.695
33.832
32.551
31.935
33.735
34.415
34.229
34.945
33,225
33.050
31.585
30.512
30.409
30.530
33.661
33.810
34.005
34.616
36.097
36,672
33.908
33,562
33.746
33.429
32.765
32.311
31.745
31.123
30.341
34,683
35.608
34.679
35.933
36.463
37.717
36.834
35.840
35.045
36.736
36.715
36.696
35.312
37.835
37.704
37.452
38.782
39.627
41.008

34.448
34.688
32,711
32.155
33.121
33.096
33.883
34.144
33.765
34.942
32.929
32.806
33.924
33.567
34,533
31.404
30.520
31.213
29.936
28.932
27.946
29.166
28.165
27.717
28.808
29.958
31.583
28.484

29.607

27.376
27.496
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27.895 -

26.526
25.422
26.938
25.981
26.703
25.767
26.586
25.679
26.411
25.318
26.001
23.976
23.388
22,583
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23.611
22.657
21.761
23.071
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23.590
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24.637
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21.255
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5.723
6.778
5.700
6.979
7.006
6.306
7.205
6.657
8.414
7.065
6.053
8.268
8.416
7.396
6.754
6.024
7.079
8.452
8.872
8.066
8.699
7.693
9.917
10.625
10.211
11.407
11.592
10.654
10.361
11.265
12.654
13.548
12.720
13.960
13.731
14.804
14.273
14.171
13.973
14.380
15.534
13.377
13.674
12.423
11.973
10.861
12.681
14.209
15.092
13.670
14.192
13.326
15.601
16.324
15.960
17.325
17.592
17.002
17.276
15.552
18.348

39.806
39.967
39.878
40.436
40.431
39.239
37.999
36.892
38.140
41.878
42.401
42.489
43.792
44,852
45.695
45.221
47.003
43.690
44.611
42,533
42.282
41.753
41.354
41.011
40.939
40.100
39.713
38.572
38.753
37.161
40.835
40.323
42.079
42.799
44.247
44.784
44.726
43.684
45.969
42.786
42.59%5
43.024
43.007
43.302
44.738
44.851
45.710
41.655
41.567
40.577
39.282
38.059
39.024
38.492
39.484
39.292
39.703
38.889
37.385
39.152
40.041

19.316

"19.924

17.973
17.446
15.907
15.269
15.178
15.095
15.148
17.902
18.389
17.846
18.541
18.006
19,113
19.977
19.037
20.061
20.751
20.596
21.847
22.845
21.680
22.599
20.455
20.300
18.851
18.533
17.076
18.786
20.602
21.245
20.087
20.357
19.937
19.027
17.644
16.966
17.197
21.822
22.172
22.700
24.139
25.014
25.233
25.749
24.972
24.631
25.470
24.033
24.454
24.117
24.041
24.847
22.842
22.367
20.922
19.759
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23.199
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65/90

1481 o0 ILEU 167 19.330 39.425 23.537 1.00 15.00
1482 N ARG 168 18.091 41.324 23.541 1.00 15.00
1484 CA ARG 168 19.023 42.011 24.441 1.00 15.00
1485 CB ARG 168 18.635 43.521 24.670 1.00 15.00
1486 CG ARG 168 17.124 43.893 24.588 1.00 15.00
1487 CD ARG 168 16.645 45.403 24.583 1.00 15.00
1488 NE ARG 168 16.869 46.221 23.361 1.00 15.00
1490 CZ ARG 168 15.895 46.617 22.526 1.00.15.00
1491 NH1 ARG 168 16.189 47.323 21.431 1.00 15.00
1494 NH2 ARG 168 14.602 46.335 22.706 1.00 15.00
1497 C ARG 168 19.241 41.232 25.718 1.00 15.00
1498 O ARG 168 20.335 41.167 26.247 1.00.15.00
1499 N IEU 169 18.214 40.559 26.202 1.00 15.00
1501 CA IEU 169 18.442 39.961 27.494 1.00 15.00
1502 CB IEU 169 17.186 40.268 28.335 1.00 15.00
1503 €6 IEU 169 15.924 39.420 28.576 1.00 15.00
1504 C€D1 LEU 169 16.148 38.222 29.517 1.00 15.00
1505 C€D2 LBU 169 14.947 40.369 29.291 1.00 15.00
1506 ¢ IEBU 169 19.033 38.572 27.420 1.00 15,00
1507 O LBU. 169 19.741 38.096 28.285 1.00 15.00
1508 N ALA 170 18.833 37.947 26.277 1.00 15.00
1510 CA ALA 170 19.562 36.693 26.144 1.00 15.00
1511 CB ALA 170 * 1g.885 35.827 25.076 1.00 15.00
1512 € ALA 170 21.023 36.905 25.859 1.00 15.00
1513 0 AmA 170 i 21.891 36.042 26.043 1.00 15.00
1514 N PHE 171 . 21.277 38.124 25.363 1.00 15.00
1516 CA PFHE 171 ! 22.634 38.331 24.841 1.00 15.00
1517 ¢B PHE 171 :  22.652 39.247 23.599 1.00 15.00
1518 cc PHE 171 * 22.512 38.563 22.259 1.00 15.00
1519 cpl PHE 171 23.403 37.534 21.831 1.00 15.00
1520 CD2 PHE 171 21.463 38.984 21.428 1.00 15.00
1521 CEl PHE 171 23.183 36.942 20.546 1.00 15.00
1522 CE2 PHE 171 21.285 38.396 20.173 1.00 15.00
1523 cz PHE 171 22.124 37.379 19.730 1.00 15.00
1524 Cc PHE 171 23.443 39.061 25.893 1.00 15.00
1525 0 PHE 171 24.221 39,993 25.639 1.00 15.00
1526 N GLN 172 23.198 38.633 27.136 1.00 15.00
1526 CA GIN 172 24.175 39.022 28.174 1.00 15.00
1529 CB GLN 172 23.562 40.158 29.023 1.00 15.00
1530 €6 GLN 172 22.574 41.166 28.350 1.00 15.00
1531 Cb GIN 172 22.414 42.501 29.113 1.00 15.00
1632 OEl GIN 172 - 23.347 43.171 29.580 1.00 15.00
1533 NE2 GIN 172 21.141 42.933 29.173 1.00 15.00
1536 C GIN 172 24.482 37.750 28.986 1.00 15.00
1537 O GIN 172 24.785 37.708 30.183 1.00 15.00
1538 N HIS 173 24.382 36.606 28.232 1.00 15.00
1540 CA HIS 173 24.542 35.231 28.804 1.00 15.00
1541 CB HIs 173 23.206 34.556 29.248 1.00 15.00
1542 C€G His 173 22.609 35.144 30.507 1.00 15.00
1543 ND1 HIS 173 . 21.552 35.977 30.518 1.00 15.00
1545 Cp2 HIS 173 ; 23.152 35.030 31.790 1.00 15.00
1546 NB2 HIS 173 P 22.437 35.832 32.594 1.00 15.00
1547 CBl HIS 173 . 21.442 36.410 31.827 1.00 15.00
1548 ¢ HIS 173 24.989 34.272 27.746 1.00 15.00
1549 O HIS 173 25.055 33.046 27.912 1.00 15.00
1550 N Asp 174 25.260 34.884 26.596 1.00 15.00
1552 CA Asp 174 25.682 34.168 25.430 1.00 15.00
1553 CB AsP 174 24.655 33.142 25.012 1.00 15.00
1554 CG ASP 174 25.237 31.733 25.053 1.00.15.00
1555 oOD1 ASP 174 25.627 31.145 24.023 1.00 15.00
1556 OD2 ASP 174 25.302 31.189 26.157 1.00°15.00
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1602
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66/90

25.874
25.157
26.893
27.236
28.523
29.713
30.395
31.456
29.901
26.261
25.999
25.755
24.858
25.552
24.871
25.012
25.955
24.152
23.519
23,462
22.433
21.117
20.586
19.057
21.273
20.123
20.066
19.327
18.293
18.100
19.326
19.024
19.593
16.927
16.513
16.210
14.773
14.492
13.018
15.351
15.221
14.053

‘14.261

13.214
12.577
12.846
14.205
13.962
13.079
14.655
11.069
10.51%
10.407
8.966
8.488
6.969
6.574
5.164
4.187
8.604
9.156

35.122
36.070
34.705
35.072
34.307
35.029
35.677
36.314
35.479
34.737

35.507 .

33.504
33.043
31.824
31.030
31.709
32.475
31.499
32.773
32.399
32.996
32.834
34.213
34.392
34.702
32.235
32.623
31.305
30.721
29.276
28.416
27.044
28.274
31.380
31.819
31.382
31.678
32.897
33.319
34.082
35.256
30.461
30.121
29.817
28.682
27.311
26.922
25.866
25.066
25.842
28.762
29.444
27.976
27.852
26.862
26.639
25.315
24.878
25.516
27.413
26.505

24.330
24.015
23.689
22.357
22.290
22.923
21.744
21.905
20.622
21.230
20.310
21.317
20.288
19.758
18.676
17.359
17.157
16.510
20.935
22,088
20.179
20.813
21.205
21.269
22.488
19.817
18.655
20.346
19.511
19.936
19.845
20.414
18.363
19.693
20.740
18.605
18.735
17.843
17.833
18.339
17.378
18.167
17.013
18.969
18.295
18.963
19.410
20.426
20.274
21.400
18.346
19.178
17.480
17.656
16.649
16.710
16.045
16.554
15.676
19.094
19.668
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67/90

7.674
7.113
6.220
5.513
6.080
5.026
7.362
4.196

© 3.915

5.344
7.630
6.651
6.369
5.534
6.761
6.020
7.016
8.168
9.146
7.698
5.020
5.294
3.867
2.811
1.435
1.398
2.961
2,228
3.899
4.103
3.080
2.204
3.289
2.432
4.353
3.871
3.140
5.720
5.931
6.616
7.947
8.916
10.334
11.509
11.380
12.576
7.944
7.234
8.768
9.086
8.630
7.119
6.412
6.436

5.003

5.032
4.324
10.599
11.309
11.047
12.462

28.120
27.607
28.749
28.375
28.349
27.897
28.618
27.933
27.634
27.732
28.412
27.994
26.289
26.164
25.281
24.029
22.878
22.938
21.813
22,927
23.997
24.515
23.392
23.408
23.011
23,331
22.454
22.537
21.490
20.466
19.390
19.158
18.666
17.612
18.963
18.323
17.100
18.432
17.805
18.797
18.278
19.138
18.625
19.310
20.473
18.679
16.865
16.582
16.920
14.498
13.672
13.618
14.610
12.595
14.599
12.556
13.585
14.673
15.316
13.974
13.648

19.694
20.919
21.470
22.761
24.023
24.961
24.510
22.933
24.235
26.327
25.895
26.789
20.701
19.828
21.480
21.434
21.519
20.531
20.897
19.057
22.571
23,648
22.348
23.383
22.858
21.466
24.513
25.497
24.329
25.359
25.625
24.809
26.745
27.254
27.711
29.029
28.498
27.297
26.254
28.194
28.189
29.070
28.723
29.396
29.737
29.555
28.733
29.658
28.130
28.639
27.599
27.480
26.781
28.162
26.778
28.187
27.484
28.790
28.032
29.819
29.885
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189
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196
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197
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68/90
13.182 14.464
14.604 14.466
12.857 13.992
12.626 12.154
11.871 11.525
13.675 11.652
14.003 10.224
13.854 9.682
14.067 8.176
12.504 10.089
15.439 10.019
16.331 10.464
15.617 9.280
16.923 8.956
16.825 8.747
17.442 7.712
16.697 6.783
18.731 7.781
19.496 6.673
20.144  7.095
21.004 5.976
18.953 7.388
18.179 7.725
20.576 6.221
21.237 7.045
20.714  4.906
21.710  4.303
20.977 3.786
21.895 3.072
22.955 3.969
21.056 2.466
22.350 3.153
21.754 2.121
23.535 3.418
24.106 2.449
23.334 2.461
23.177 3.496
22.823 1.292
21.888 1.185
22.188 -0.057
23.485 -~0.100
23.732 -1.561
22,793 -2.308
24.890 -1.973
20.453 1.090
18.525 1.010
20.256 - 1.105
18.887 1.021
18.897 0.563
17.464 0.326
17.443 -0.391
16.351 =-0.748
18.501 -0.620
18.179 2.358
18.660 3.387
17.009 2.303
16.242 3.546
15.587 3.677
14.874  4.997
16.590 3.500
17.695 4.549

30.954
30.645
32,375
30.119
30.827
29.478
29.410
27.974
27.902
27.380
29.784
29.101
30.860
31.349
32.896
30.669
30.415
30.392
29.820
28.463
27.837
27.507
26.025
30.839
31.422
30.995
31.860
33.088
34.086
34.711
35.195
31.074
30.875
30.539
29.612
28.294
27.685
27.940
26.799
25.923
25.149
24.776
24.429
24.906
27.254
26.476
28.561
29.056
30.539
31.056
32.432
32.898
33.014
28.961
29.422
28.353
28.295
26.883
26.745
25.721
25.843
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69/90

'15.170

14.317
15.282
14.437
15.127
16.585

3.450
2.605
4.278
4.156
4,893
4.521
5.269
3.018
4.830

5.658

4,494

3.594

5.082

4,646

3.322

6.598

7.326

7.063

8.530

8.987

8.495

9.252

8.707
10.510
11.378
11.868
13.025
10.722
11.051
12.554
13.186
12.766
13.969
13.659
14.902
14.636
13.915
13.611
14.318
12.542
15.087
14.880
15.689
16.777
17.497
18.246
16.498
15.373
17.764
18.079
18.243
19.217
18.615
19.438
19.221
18.291
20.103
20.310
20.211
21.305
21.439

29.388
29.301
30.425
31.619
32.782
33.084
34.343
33.194
31.369
30.483
32.191
33.323
32.062
33.346
33.689
31.919
32.645
30.924
30.786
29.443
29.363
31.907
32.612
32.069
32.976
34,027
34.877
34.897
35.604
32.182
31.384
32.448
32.000
31.813
31.343
31.062
32.188
32.126
31.325
32.816
32.982
34.169
32.968
33.953
33,877
35,187
33.447
34,454
13.721
22,592
34.833
34.827
35.006
34.300
32.810
32,256
32.112
35.846
37.026
35.316
33.918
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12.378
13.010
11.073
10.326
10.248
9.861
10.612
10.471
10.924
12.672
9.045
8.118
8.918
7.630
7.252
7.540
8.027
9.340
10.453
7.697
8.748
6.485
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19.745
20.504
20.623
20.434
21.548
22.433
23.496
24.792
25.630
26.852
25.491
25.472
26.696
27.866
26.512
27.681
21.750
21.897
20.939
20.097
19.444
20.493
18.381
19.074
18.889
18.433
17.361
16.923
16.070
16.306
17.897
17.299
19.092
19.822
20.980
21.040
19.748
22.319
20.395
20.625
20.592
21.049
22.533
23.046
23,212
24.671
25.126
24.757
25.129
24.301
26.366
26.975
26.797
25.391
25.304
24.510
24.987
28.455
29.111
28.950
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76/90
ATOM 2284 CA GLY 252 " 27.333  6.256 30.388 1.00 15.00
ATOM 2285 C GLY 252 25,913 6.425 30.940 1.00 15.00
ATOM 2286 O GLY 252 25.217 5.482 31.293 1.00 15.00
ATOM 2287 N TRP 253 25.523 7.697 31.021 1.00 15.00
ATOM 2289 CA TRP 253 24,210 7.975 31.609 1.00 15.00
ATOM 2290  CB TRP 253 24.100 7.682 33.150 1.00 15.00
ATOM - 2291 CG TRP 253 24.836 8.714 33.988 1.00-15.00
ATOM 2292 CD2 TRP 253 24.310 9.642 34.911 1.00 15.00
ATOM 2293 CE2 TRP 2853 25.463 10.436 35.401 1.00 15.00
ATOM 2294 CE3 TRP 253 23.033 9.922 35.399 1.00 15.00
ATOM 2295 CDl TRP 253 26.226 8.959 33.979- 1.00 15.00
ATOM 2296 XE1 TRP 253 26.584 9.971 34.802 1.00 15.00
ATOM 2298 €22 TRP 253 25.271 11.429 36.371 1.00 15.00
ATOM 2299 C23 TRP 253 ~ 22.881 10.918 36.387 1.00 15.00
ATOM 2300 CH2 TRP 253 23.968 11.659 36.848 1.00 15.00
ATOM 2301 € TRP 253 23.914 9.437 31.377 1.00 15.00
ATOM 2302 O TRP 253 24.825 10.254 31.330 1.00 15.00
ATOM 2303 N GLY 254 22.623 9.710 31.301 1.00 15.00
ATOM 2305 CA. GLY 254 22,19 11.103 31.114 1.00 15.00
ATOM 2306 C GLY 254 20.697 11.200 30.885 1.00 15.00
ATOM 2307 0 GLY 254 . 20,013 10.222 31.120 1.00 15.00
ATOM 2308 N ARG 255 ' 20,209 12.387 30.432 1.00 15.00
ATOM . 2310 CA ARG 255 i 18.843 12.528 29.946 1.00 15.00
ATOM 2311 CB ARG 255 { 18.032 13.471 30.841 1.00 15.00
ATOM 2312 CG ARG 255 ; 17.912 12.896 32.254 1.00 15.00
ATOM 2313 CD ARG 255 . 16,659 13.390 32.851 1.00 15.00
ATOM 2314 NE ARG 255 } 16.516 14.838 32.710 1.00 15.00
ATOM 2316 CZ ARG 255 16.947 15.717 33.564 1.00 15.00
ATOM 2317 NH1 ARG 255 17.574 15.347 34.684 1.00 15.00
ATOM 2320 NH2 ARG 255 16.793 16.982 33.257 1.00 15.00
ATOM 2323 C ARG 255 18.754 13.160 28.547 1.00 15.00
ATOM 2324 0 ARG 255 19.628 13.916 28.218 1.00 15.00
ATOM 2325 N ILE 256 17.682 12.809 27.801 1.00.15.00
ATOM 2327 CA ILE 256 17.259 13.596 26.662 1.00 15.00
ATOM 2328 CB ILE 256 17.113 12.693 25.467 1.00 15.00
ATOM 2329 C€G2 ILE 256 16.540 13.431 24.244 1.00 15.00
ATOM 2330 CGl ILE 256 18.409 11.976 25.088 1.00 15.00
ATOM 2331 €Dl ILE 256 19.420 12.911 24.533 1.00 15.00
ATOM 2332 C ILB 256 15.939 14.247 26.991 1.00 15.00
ATOM 2333 0 ILE 256 15.021 13.575 27.434 1.00 15.00
ATOM 2334 N Asp 257 15.903 15.587 26.769 1.00 15.00
ATOM 2336 CA ASPp 257 14.634 16.312 26.951 1.00 15.00
ATOM 2337 CB ASP 257 14.929 17.721 27.420 1.00 15.00
‘ATOM 2338 CG ASP 257 15.504 17.750 28.800 1.00 15.00
ATOM 2339 0Dl ASP 257 15.398 16.738 29.514 1.00 15.00
ATOM 2340 oOD2 Asp 257 16.078 18.800 29.148 1.00 15.00
ATOM 2341 C Aasp 257 13.851 16.475 25.648 1.00 15.00
ATOM 2342 0 ASP 257 14.469 16.724 24.622 1.00 15.00
ATOM 2343 N VAL 258 12.497 16.331 25.722 1.00 15.00
ATOM 2345 CA VAL 258 v 11.762 16.479 24.450 1.00 15.00
ATOM 2346 CB VAL 258 ' 11.446 15.142 23.696 1.00 15.00
ATOM 2347 CGl VAL 258 t 12,605 14.131 23.524 1.00 15.00
ATOM 2348 CG2 VAL 258 i 10.260 14.448 24.368 1.00 15.00
ATOM 2349 C VAL 258 " 10.479 17.199 24.770 1.00 15.00
ATOM 2350 O VAL 258 10.063 17.240 25.913 1.00 15.00
ATOM 2351 N MET 259 9.881 17.726 23.724 1.00 15.00
ATOM 2353 CA MET 259 8.513 18.165 23.928 1.00 15.00
ATOM 2354 CB MET 259 8.407 19.701 23.884 1.00 15.00
ATOM 2355 €6 MBT 259 9.098 20.320 25.090 1.00 15.00
ATOM 2356 SD MET 259 8.877 22.095 25.207 1.00 15.00
ATOM 2357 CE MET 259 7.405 22.024 26.140 1.00 15.00
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77/90

7.609
7.968
6.384
5.293
4.058
3.396
4.322
2.635
4.870
4.940
4.357
3.725
4.594
4.088
3.539
4.263
2.287
1.897
1.542
0.114

-0.696
-0.257
-0.304
-1.374
0.650
0.505
1.480
2.983
3.766
3.369
0.641
0.452
0.976
1.060
2.396
2.451
3.404
4.772
5.227
5.929
7.258
7.398
8.231
5.742
5.503
6.830
7.909
8.600
7.740
7.516
7.149
6.702
6.340
6.107
8.997
9.306
9.579
10.670

10.190
9.145

- 9.603

17.640
17.537
17.357
17.201
16.598
15.322
14.412
14.636
18.526
19.504
18.562
19.817
20.462
21.813
22.608
22.102
19.505
18.353
20.532
20.317
21.632
22.801
19.321
18.710
19.064
17.947
18.213
18.152
18.127
18.136
16.519
15.483
16.453
15.083
14.403
13.253
15.142
14.710
15.417
14.373
14.818
15,646
13.983
15.158
16.186
14.395
14.815
13.576
12.846
13.461
11.587
12.807
10.953
11.566
15.591
15.278
16.563
17.365
18.784
18.768
18.856

22.855
21.695
23.307
22.335
23.072
22.544
21.806
23.712

21.7714

22.465

20.533 .

20.146
19.059
18.605
19.361
17.445
19.770
19.884
19.336
19.151
19.209
18.480
18.072
18.102
17.161
16.227
15.081
15.413
14.455
16.590
16.783
16.144
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18.502
18.361
18.707
17.813
17.510
16.238
15.374
14.766
13.813
15.276
18.582
19.202
18.769
19.725
20.343
21.354
22.610
21.042
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21.978
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78/90

8.710

7.794

6.885

7.361

6.474
11.769
11.533
12.990
14.154
15.342
15.234
16.307
15.329
14.487
14.603
14.694
15.218
14.528
13.015
12.467
12.729
16.720
17.398
17.211
18.656
19.057
18.364
17.239
17.224
16.389
19.042
18.221
20.337
20.758
21.742
21.415
22.000
21.241
21.824
20.671
21.074
20.227
22.357
22.769
22.375
24.040
25.070
26.301
26.922
25.982
25.554
26.459
24.956
25.226
26.372
27.007
23.985
23.899
23.034
23.007
21.776

18.685
18.533
18.345
18.425
18.243
17.386
17.611
17.145
17.171
16.678
15.185
14.747
14.349
18.558
19.524
18.601
19.858
20.185
20.406
21.012
21.419
19.962
20.817
19.041
18.980
20.169
20.077
21.064
22.166
20.733
17.685
16.906
17.518
16.379
15.559
16.941
18.016
16.224
16.640
16.789
17.160
17.565
17.026
15.528
14.382
15.930
14.919
15.126
16.388
14.958
14.864
14.098
15.717
15.659
16.632
16.254
15.988
17.034
15.074
13.807
15.354

15.300
17.947
16.885
15.558
14.499
20.191
21.369
19.710
20.622
19.796

19.536

18.569
20.818
21.182
20.451
22.510
23.054
24.383
24.274
25,591
23.192
23.273
22.716
24.102

24.350-

25.237
26.606
26.772
26.207
27.609
25.063
25.499
25.251
26.053
25.203
27.301
27.263
28.399
29.669
30.659
32.099
32.903
32.428
30.065
30.248
30.162
30.428
29.533
29.773
28.036
31.848
32.196
32.674
34.141
34.532
35.755
34.982
35.586
34.988
34.276
35.721
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35.290
33.969
37.237
37.792
37.903
39.365
39.975
39.413
41.125
41.736
41.558
40.123
39.598
40.102
43.218
44.048
43.476
44.721
45.059
44.426
44.623
44.756
43.814
45.952
46.214
47.748
48.243
45.443
45.403
44.860
44.155
44.680
45.555
46.883
45.143
16.237
47.300
42.712
41.981
42.339
40.944
40.787
41.603
40.044
40.430
38.775
37.682
36.375
36.294
36.734
37.120
37.364
37.219
37.243
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36.371
35.336
38.154
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39.436
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ATOM 2576 CD PRO 284 17.784 10.705 40.000 1.00 15.00
ATOM 2577 CA PRO 284 16.545 8.692 40.478 1.00 15.00
ATOM 2578 CB PRO 284 ' 16.841 9.400 41.802 1.00 15.00
ATOM 2579 CG PRO 284 ! 18,107 10.197 41.415 1.00 15.00
ATOM 2580 € PRO 284 : -15,115 - 8.240 40.379 1. 00 15.00
ATOM 2581 O PRO 284 . 14.825 7.087 40.557 1.00 15.00
ATOM 2582 N MET 285 14,218 9.173 40.047 1.00 15.00
ATOM 2584 CA MET - 285 12.801 8.789 39.927 1.00 15.00
ATOM 2585 CB MET 285 11.997 10.043 39.679 1.00 15.00
ATOM 2586 CG MET 285 -10.505 9.811 39.428 1.00 15.00
ATOM 2587 SD MET 285 9.697 11.357 38.974 1.00 15.00
ATOM 2588 CE MET 285 9.616 11.982 40.668 1.00 15.00
ATOM 2589 C MET 285 12.527 7.736 38.842 1.00 15.00
ATOM 2590 O MET 285 11.756 6.803 38.986 1.00-15.00
ATOM 2591 N AIA 286 13.263 7.933 37.733 1.00 15.00
ATOM 2593 CA AIA 286 13.147 7.010 36.616 1.00 15.00
.ATOM 2594 CB ALA 286 13.836 7.601 35.379 1.00 15.00
ATOM 2595 C ALA 286 13,748 5.680 37.014 1.00 15.00
ATOM 2596 O AIA 286 13.160 4.655 36.822 1.00 15.00
ATOM 2597 N ALA 287 14.911 5.748 37.637 1.00 15.00
ATOM 2599 CA ALA 287 15.586 4.513 38.046 1.00 15.00
ATOM 2600 CB AILA 287 16.953 4.884 38.642 1.00 15.00
ATOM 2601 C ALA 287 14.750 3.658 39.021 1.00 15.00
ATOM 2602 O ALA 287 14.696 2.432 38.933 1.00 15.00
ATOM 2603 N ARG 288 14.154 4.394 39.933 1.00 15.00
ATOM 2605 CA ARG 288 13.257 3.763 40.914 1.00 15.00
ATOM 2606 CB ARG 288 12.578 4.806 41.808 1.00 15.00
ATOM 2607 CG ARG 288 - 13.449 5,341 42.997 1.00 15.00
ATOM 2608 CD ARG 288  12.863 6,623 43.697 1.00 15.00
ATOM 2609 NE ARG 288 : 11.474 6.441 44.130 1.00 15.00
ATOM 2611 CZ ARG 288 : 10.941 7.065 45.188 1.00 15.00
ATOM 2612 NH1 ARG 288 11.460 8.190 45.700 1.00 15.00
ATOM 2615 NH2 ARG 288 9.901 6.509 45.826 1.00 15.00
ATOM 2618 C ARG 288 . 12,140 2.974 40.281 1.00 15.00
ATOM 2619 O ARG 288 12.000 1,770 40.469 1.00 15.00
ATOM 2620 N GIN 289 - 11.383 3.738 39.472 1.00 15.00
ATOM 2622 CA GLN 289 10.343 3.155 38.601 1.00 15.00
ATOM 2623 CB GIN 288 9.681 4.251 37.752 1.00 15.00
ATOM 2624 CG GLN 289 8.474 3.841 36.885 1.00 15.00
ATOM 2625 CD GIN 289 7.251 3.441 37.689 1.00.15.00
ATOM 2626 OFl GIN 289 6.421 2.632 37.282 1.00 15.00
ATOM 2627 NE2 GIN .289 7.108 4,070 38.810 1.00 15.00
ATOM . 2630 C GIN 289 10.797 1.981 37.765 1.00 15.00
ATOM 2631 O GLN 289 10.036 1.058 37.531 1.00 15.00
ATOM 2632 N ALA 290 12,057 2.005 37.353 1.00 15.00
ATOM 2634 CA ALA 290 12.603 0.833 36.607 1.00 15.00
ATOM 2635 CB ALA 290 13.883 1.178 35.847 1.00 15.00
ATOM 2636 C ALA 290 12.975 -0.361 37.466 11.00 15.00
ATOM 2637 O ALA 290 13.459 -1.365 36.967 1.00 15.00
ATOM 2638 N GLY 291 12.795 -0.196 38.788 1.00 15.00
ATOM 2640 CA GLY 291 13.192 ~-1.311 39.651 1.00 15.00
ATOM 2641 C GLY 291 14.641 -~1.408 40.131 1.00 15.00
ATOM 2642 O GLY 291 15.165 -2.498 40.272 1.00 15.00
ATOM 2643 N MBT 292 15.291 -0.262 40.357 1.00 15.00
ATOM 2645 CA MET 292 : 16,600 -0.255 41.059 1.00 15.00
ATOM 2646 CB MET 292 .+ 17.850 -0.096 40.166 1.00 15.00
ATOM 2647 CG MET 292 , ©17.935  1.116 39.233 1.00 15.00
ATOM 2648 SD MET 292  19.309 1.091 37.965 1.00 15.00
ATOM 2649 CE MET 292 | 18.465 0.354 36.603 1.00 15.00
ATOM 2650 C MET 292 - 16.707 0.847 42.076 1.00 15.00
ATOM 2651 O MBT 292 16.202 1.934 41.905 1.00 15.00
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ATOM 2726 NH1 ARG 300 26.708 -2,126 33.170 1.00 15.00
ATOM 2729 NH2 ARG 300 24,993 -1,901 31.694 1.00 15.00
ATOM 2732 C ARG 300 26.650 2.146 36.808 1.00 15.00
ATOM 2733 O ARG 300 27.493 1,894 35.943 1.00 15.00
ATOM 2734 N ILE 301 26.248 3.376 37.135 1.00 15.00
ATOM 2736 CA ILE 301 26.961 4.508 36.508 1.00 15.00
ATOM 2737 CB ILE 301 26.437 5.829 37.106 1.00 15.00
ATOM 2738 CG2 ILE 301 27.346 7.039 36.860 1.00 15.00
ATOM 2739 CGl ILE 301 24.998 6.121 36.636 1.00 15.00
ATOM 2740 CD1 ILE 301 24.377 7.216 37.467 1.00 15.00
ATOM 2741 ¢ ILE 301 28.495 4.416 36.600 1.00 15.00
ATOM 2742 0 ILE 301 29.193 4.599 35.610 1.00 15.00
ATOM 2743 N LEU 302 28.966 4,064 37.784 1.00 15.00
ATOM 2745 CA LEU 302 30,407 3.850 38.020 1.00 15.00
© ATOM 2746 CB IRU 302 . 30.674 3.712 39.501 1.00 15.00
ATOM 2747 CG LBU 302 | 32.176 3.548 39.864 1.00 15.00
ATOM 2748 CD1 LEU 302 i 33.062 4.753 39.496 1.00 15.00
ATOM 2749 CD2 IEU 302 1 32.223 3,282 41.383 1.00 15.00
ATOM 2750 C IEU 302 ¢ 31.055 2.747 37.262 1.00 15.00
ATOM 2751 ©0 IEU 302 ' 32,150 2.835 36.709 1.00 15.00
ATOM 2752 N GLU 303 =~ 30.257 1.665 37.221 1.00 15.00
ATOM 2754 CA GLU 303 30.608 0.497 36.416 1.00 15.00
ATOM 2755 CB GLU 303 29,514 -0.616 36.528 1.00 15.00
ATOM 2756 CG GLU 303 29,937 -1.876 35.744 1.00 15.00
ATOM 2757 CD GLU 303 28.812 -2,934 35.594 1.00 15.00
ATOM 2758 OEl GLU 303 27.620 -2.594 35.701 1.00 15.00
ATOM 2759 OE2 GLU 303 29.127 -4.075 35.285 1.00 15.00
ATOM 2760 C GLU 303 30.830 0.845 34.953 1.00 15.00
ATOM 2761 O GLU 303 31.751 0.373 34.306 1.00 15.00
ATOM 2762 N IEU 304 29.945 1,708 34.480 1.00 15.00
ATOM 2764 CA LEU 304 29.976 2.047 33.051 1.00 15.00
ATOM 2765 CB 1IEU 304 28.727 2,818 32.674 1.00 15.00
ATOM 2766 CG IEU 304 27.500 1,931 32.447 1.00 15.00
ATOM * 2767 CD1 LEU 304 26.265 2.803 32.449 1.00 15.00
ATOM 2768 CD2 LEU 304 27.633 1.106 31.145 1.00 15.00
ATOM 2769 C IEU 304 31.157 2.934 32.672 1.00 15.00
ATOM 2770 O LEU 304 31.424 3.149 31.500 1.00 15.00
ATOM 2771 N ALA 305 31.831 3.450 33.701 1.00 15.00
ATOM 2773 CA ALA 305 33.007 4.264 33.353 1.00 15.00
ATOM 2774 CB ALA 305 33.688 4.917 34.531 1.00 15.00
ATOM 2775 € ALA 305 ' 34.085 3.426 32.731 1.00 15.00
ATOM 2776 O ALA 305 ‘34,182 2.231 32.913 1.00 15.00
ATOM 2777 N ASP 306 j 34.852 4.139 31.994 1.00 15.00
ATOM 2779 CA AsP 306 | 35.198 3.573 30.699 1.00 15.00
ATOM 2780 CB ASP 306 : 34,571 4.439 29.641 1.00 15.00
ATOM 2781 CG ASP 306 ; 34.851 5.934 '29.847 1.00 15.00
ATOM 2782 ©OD1 ASP 306 ' 33,907 6.618 29.504 1.00 15.00
7TOM 2783 OD2 AsP 306 35.912 6.389 30.402 1.00 15.00
°0M 2784 C  Asp 306 36.648 3.293 30.314 1.00 15.00
2POM 2785 OCT1 ASP 306 37.582 3.631 31,053 1.00 15.00
ATOM 2786 OCT2 ASP 306 36.824 2.704 29.225 1.00 15.00
2TOM 5573 PG PNP 800 19.257 23.402 29.595 1.00 15.00
ATOM 5574 O1G PNP 800 20.835 23.214 29.763 1.00°15.00
ATOM 5575 02G PNP 800 18.877 22.338 28.530 1.00 15.00
ATOM 5576 036G PNP 800 18.871 24.793 29.327 1.00 15.00
ATOM 5577 PB PNP 800 16.762 23.381 30.326 1.00 15.00
ATOM 5578 O1B PNP 800 16.089 22.063 30.421 1.00 15.00
ATOM 5579 02B PNP 800 16.190 24.326 31,407 1.00 15.00
ATOM 5580 N PNP 800 18.294 23.018 30.821 1.00 15.00
ATOM 5581 P1 PNP 800 16.068 25.041 27.784 1.00 15.00
ATOM 5582 01 PNP 800 16.688 26.458 28,116 1.00 15.00
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FIG. 10

Contact Code: 2 — with ATP; i - with phosphinate inhibitor; m - with 1* Mg; n — with 2 Mg

Contacts:

00_ECOLX_DDLB
01A CHLPN DDL -
01B_( CHL'XR DDL
02, YERPBS  DDL
03_HAEIN ] pon
04 !{AEDW o)
05, PSHJDAB DDL
08, PSBUN’! DDL
07_XYLFAS_] oL
08_BORPER | _bIL
09 mxm DD
10 NBIW DDL
1 NEISMN‘B DDL
12 )IEIS@N DDL
13 BUCAP ] DL
14 !ACHAI. DDL
15 GB(BUL DDL
16_RICPR | BOL
17 Z!)DB boL

8 AQUIAEO_DDL
19 THEMA_DDL
20 CZL(SDI? DDL
23_ENTFCM VANA

%l;lllllllll|llllllllll
aé
gEE

24_STRPTOY_DDL
25_ AMYCOR_DDL
26_ENTGAL_VANC
27_ENTHR_DDb

26 ENTFCH_DDL
29_ENTFCS_]  DDLF
30_STREN_DDL
31_STRPY_DDDL
32_STAPHOOL_DDL
33_STAPHMRSA_DDL
34_BACSU_DDL
35_BACSTER DDL
36_DEIRAD_DDL
37_SYNEG_DDL
38_ECOLX_DDLA
39_SALTY DDLA
40_MYCTUE_DDL
41_MYCTUB_DOL,_CLIN
42_MYCAV_DDL,
437MYCSMG_DDL

44 LEGPNU DDL
45_LEUCMES_DDL
46 mRBURG DD
47_TREPA_DOL

48 v:ncno DDL

49 HELPYR_DDDL
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Prim.cons.

B151. .viei
TDKIAVLLGGTSAERE VSLNS GAAVLAGLREG==~ww=~=~GI DAYRPVDEK~~—
PKKLSYGLVCGCKSCEHDISLLSAQHVSKYISPE-———-~~~FYDVSYFIINRQG
QKLHLGIICGGKSCEHEISVLSAKNIAKHLSKS = —wwnwew FLDVSYFLITREG
EKVAVLLGGTSAEREVSLLS GQAVLAGLKEA- —=wwmm=~GIDAYGVDTK—~
——— -~ = MNLKQEKIAVELGGT SAEREVSLNS GKAVLEALLKQ- —~ ==~~~ GYNAHPIDPK~-—
EKIAVLYGGTSQEREVSLHSGAAVIEALKSL- ~~~=~=~-GYNVEGIDTK—
~~PNLCLDSLLNGTODRKAFGRVAVL FGGRSAEREVSL KS GAMVLOSLLAA- ——-~~~—GVDAFGIDVG—~
RVAVLYGGKSAEREVSLKSGAAVIDALSTA-~—~~~-~GVOVVAIDVG-—
~--umsItsx.smasnmvrewnvnmsnmmnsmmvn--«--~Gvnmsvncv—-
: KVGVLYGGRSAEREVSLMS GKGVHEALL.SA - GVDAHLFDTG-—~
L RIAVLYGGPSGEREVSL DS GHAVIQTLQGL—= == GHDAVGVDIQP-~
e cminm e s J MINF GKVAVEMGGF SSERETST. DS GTATLNALKS K~ == = = ~~—GI DAYAFDEK =~
e e e MONF GKVAVLMGGF SS ERE I SLOS GTATLNALKS K- ~ = ===~ GI DAYAFDPK~——
L KVAVLMGGFSSEREISLDSGPATLNALKS K=o e GLDAYAFDEK -~
oo e e e MK == KKTAVLL GGI LS ERKIS XKSGYATLQS LIRS~ ==~ GFNAYAIDTR =~
b e - MKTAVLYGGTSAEREVSLSS GKGTMEALKAN= = ~m==-~GHEVIGIDFH——~
L e = PTKIGVEMGGLSAEREVSLAS GGAVLKALQSR ===~~~ G{DAVE VD VG~~~
MHKYQTHEVEHSVVKI LSSTGKKHIALVAGGSAEREVSTVS SAGVSKAL XKL~ —=m=———GY KVTFYDMGA-~
===~ MS DRKHVVVLMGGHS S ERE TS LIS GRHVGKAL EEA- - —- ——~ GYRVILLOMDR —~
: MRVVVEMGGRSSEREYSLKTGKAVAKALREL - == === GHEVYELDLDK-~
MRVALLMGGVSREREISLRS GERVKKALEKL~~=~—=~~-GYEHTVFDVRE-— _
KIAVIMGGISSEREVSENS GKEIYNNE DKN- e moree KYEVVKVI IDD-~
MNRIKVATL FGGCSEEHDVEVKSATETAANINKE-—-—-~—KYEPLYIGITKSG
oo mme e s reme = = ~NKIKVAIX FGGCSEEHDVSVKSAIETARNINTE--~-~—~~-KFDPHY IGITTKNG
MFRIKVAVL FGGCSEEHNVS IXSAMEIAAN] DIX~—-~--—-KYQPYYIGIZKSG
MARLKIGIVFGGRSEEHPVSIKSAREVARNLDLE=~~~~~--~KYEPFYIGITKSG
MGRLKIGILFGCLSEENPISIKSAREVQRHL DL E == n—mm~KYEPYYIGITOSG
MKKIAVL PGGNSPEYS VST IS AASVIQATDPL~~~ - =m=KYRVMT IGIAPTH
MKITLLYGGRSAEHDVSVLSAFSVENATYYT-—nm=m—YYQVQLIFISKEG
MKITLLYGGRSAGHEVS ILSAFSVLNAT YYN- mmmmmm == YYQVQLVFITKEG
MKYILLYGGRSEEHDVSVLSAYSVLNATYYK~—~~~--~—~TIQVQLVFISKDG
MKQTTILE YGGRSAEREVSVLSAESVHRAVNYD-~~w~=~=RETVKTFFISQSG
LVLLYGGRSAEREVSVLIAESVMRAVNY D mmmereme e KELVKTYETIOMG
ENICIVEGGKSAEHEVSILTAQNVLNAIDKD-~———-———KYRVDIIYTINDG
ENICIVFGGKSAEHEVSILTAGNVLNALDKD--~-~--~—XKYHVDITYITNDG
MYGGKSAEHNVSLQTALAVIKALNTE-~~—--~—~KFDIHPTYITEKG
RVGVLYGGKS PEHQVSLSTAMAVMNAY DPH~—~~~~~KFDVIPIYITLEG
MKRRILLLAGGQSGEHEVSLRSARSVLAAL PRD-~~—~--~-QFDVIRVVISTRG
MRVGLL PGGCSGEHEVSIKSAGATAKALASDD-~---NQTKYQVSRFYIQKNG
MEKLRVGIVFGGKSAEHEVSLQSAKNIVDATDKS=~~~——~~-RFDVVLLGIDKQG
AKLRVGIVFGGKSAEHEVSLQSAKNLVDAT DKT-~~—--~~REDVVLLGIDKAG
e e~ MS ANDRRDRRVRVAVVFGGRSNEHATSCVSAGS ILRNL DSR~ =~~~ ~——=RFDVIAVGITPAG
e mm e Y SANDRRDRRVRVAVV EGGRSNEHA I SCVSAGS ILRHL DGR~~~ == ==~~RFIVIAVGITPAG
" .~ ORVRVAVVEGGRSNEHALSCVSAGS ILRNLDPR~~~~—-~~~RFEVVAIGITPQG
----- - —~--——m»}fnprsnmvnvwsmssmnscvsmsImmz--——----mvmezrm
LVILYGGK SGEHEVSLVSAASVLRELDSE-—~—-~~~KYHI IPIAMDKSG
----—----—--—--_--urmmumssmwsmwmuum—~—--—-xxu:vmme
; MLIFGGVSFEHEISCKSAYSIYLALLDLN—-=~—~~KYNIYEVYIDXCT
MVHVTLL YGGRSARHDVSVRSARFVARTLCLQ- ~——n=——-~HTVMLIGITRRG
s TLLLCGGGSSEHEISLVSANYIQOQL EL T~ ~~~-=-=~PEFHVIRVEMKK
-mmvnmsrmzrs:vsnmmmmmmmmmssm
s W
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Contacts:

00_ECOLI_DDLB
OIA CHLPN DDL
01B_( CHI:TR DDL
02_ 'IBRPBS DDL
03_] xmmr DOL
04_] HRE.DUC bDL
05 PSEUD}\B DL
06, PSEUWT DDL
07_XYLFAS_| poL
08, BORPBR pDL
09 'IHI?ER DDL
10 NBISHNA DL
11 NBISMB DDL
12_NBISGON_ {_DDL

D A 0t |

|"|5|
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15_GEOSUL_| ,_ DDL
16_RICPR_| DDL
11 zmoa DDL
PQUIABO DDL
19 THEMA, | DDL
20 GHBDIP DDL

llll

B
g

22 ME‘CH VANB
23 mtm VAND
24 STRP’!O! DDL
25_AMYCOR | DDL
26 mGAI- VANC
27_ENTHR ] oL
28 M!‘ﬂ( DDL
29_ENTFCS | " DDLF
30_STRPN_] DL
31_STRPY_] DDL
32 STAPIBOL DpDL

1

33 STAP}HRSA DO

34_BACSU DDL

35 BACSTBR DbDL
36_DEIRAD | DDL
37_SYNEC_| DL

38 ECDLI DPDLA
39_SALTY ] DDIA
40, MYC‘IUB bDL

1

41 MYCTUB_] DDL CLIN

42 _MYCAV_] oL
43 HYCSHG DDDL
44_LEGPNU_| Dol
45, LELBHBS DDL
46_BORBURG_| . DDL
47_TREPA | DOL
48 VIBClb DDL
49_HELPYR | _DDL

1

}
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EVDV--TQLKSMGE"

LWRTGKDF PHLIEETQGDS PLSSEIASALAK:
LWESVSSLET--AEDSGKSVFDPEIAQRLEK:

DEPV--TOLKEQGE-
EYNV-~ANLKKDGF"

DIAI-~EKLKEKGI

EDLIL~-QRLVEEKT
DDLL~~ARLQSEKI:

PALA~~QALVERRE"

ERSL~~ADLAAAGF

ATLQ--QQMAESGA:

£TPL--SELKAQGF

BT PL~~SELKAQGE"
BTPL-~SELKERGF

DFPI--MQLKKQGE:

PDQV~~ROLVDLDV

RDLP-~QVLVREWX

DIAV-~KLOEINP

DIAF~--KLREAKP
ELPC~~KLLEIKP:

DELK-~KVDQLKSEF"
XKDI-~FTKIPEDI

VRKMCEXPCAEWENDNCYSAVLSPDKKMHG--
VRKLCKKPCTEWEAD-SL PAYFSPDRKTHG-~LI VMKER-—~~EYETRRT:
VRKMCEKPCLEWEQYAGDEVVESPDRSTHG-~LLIQKDK~~~GYEIQEV:
AWKLCDGPDAEREDGDCRPVVLS PDSDVHG-~LLVLEQG~~~CCSTIRL
SWMLCDGPAEDWENGDVRPAVLSPDRGVHG~=LL VLDEG-~~KYETTA]

DAYWYQGNTLANVRND- ~=~THLEDHKNCHO~~LT FSSQGFILGERRIVR:

VKKNH-~~EYEINHV-

QWKGPLI-!-~EKP‘I‘SREDIHLTWDPSGKV’!DGHG~-RVINPGBIKE!G--—-

OWVKGPLLY-~EXPASKDVIHLSWDPSGQTEEGF TG~ ~KVINPGEIKEEG= o
QWVKGPLLS~-ERPONKEVIHLTRAQTPEET GEFSG~~KRISPSEIYEER~ =

DSIKTQEFS-~HAPGQEDRL~MT~~N~~-ETIDWD—~~KKVAPSATYEEG—~—~

-QFIKTOQFS -~ EKPSESERL-MT~=N--~ETIELT~~~QKIKP SDIYEEG—~—~
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Contacts:

00_ECOLI_DDLB
D1A CHI;PN DDL
01B_¢ CKLTR DDL
02 YERPES DDL
03_HABIN DDL
04_HAEDUC, Db
05_PSEUDAE, ,_DDL
06 PSEUPU‘! bDL
07_XYLFAS DDL
08 BORPBR DDL
08 THIPER DDL
10_NEISMNA_DDD

11 NETSMNB_DDL
12 NEISGON_DDL
137BUCAR_DDL
14_BACHAL,_DDL
*15__GEOSUL_DDL
16_RICER DDL
17 SYMOE_DDL
8_AQUIAEOQ DDDL
19 THEMA_DDL
20_CLOSDIF_DDDL
21 ENTFOM VANA
22”ENTFCM_VANB
23 ENTFCM_VAND
24_STRPTOY. DDL
25_AMYCOR_DDD
26_ENTGAL_VANC
27_ENTHR_DDL
26_ENTFCH_DDL
29_ ENTECS_DULF
30_STREN_DDL
31_STRPY DOL
32_ STAPHCOL_DIDL
33 STAPHMRSA_DDL
34_BACSU_DDL,
35_BACSTER DDL
36_DEIRAD_DID
37_SYNEC_DOL
387 FCOLI_DDLA
39_SALTY_DDLA
40_MYCTUB_DDL
41_MYCTUB_DDIL,_CLIN
42_MYCAV_DDL
43 MYCSMG_DDL
44_LEGPNU_DDL
45_LEUCMES_DDL
46_BORBURG_DDL
47_TREPA_DDL
48”VIBCHO_DOL
49_HELPYR_DDL
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Contacts:

00_ECOLT_DDLB
O1R_CHLEN_DDL
01B_CHLTR DD
02_YERPES_DDL
03_HAEIN DOL
04_HAEDUC_DDL
05_PSEUDAE_DDL
06__PSEUPUY_DDL
07_XYLFAS_DDL
08_BORPER_DDL
09_THIFER_DDL
10_NEISMNA_DDL
11 NEISHNS DDL
12 NEISGON_DDL
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14_BACHAT, »_DDL
15_GEOSUL,_| _DDI
16_RICPR | bor.
11 ZMB DDL
I\QUIADO DDL
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20_CLOSDIF_DOL
21 ENTFCH_VANA
22_ENTFCH_VANB
237 ENTFO{_VAND
24_STRPTOY_DDI

25_AMYCOR DDI:
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29_ ENTFCS_DDLF
30_STREN_DDL
31_STRPY_DDL
32_STAPHCOL_DPL
33_STAPHMRSA_DDL
34_BACSU_DDL
35_BACSTER_DDL
36_DEIRAD_DDL
37_SYNEC_DDL
38_ECOLI_DDLA
39_SALTY_DDTA
40_MYCTUE_DDL
41MYCTUB_DDY, CLIN
42_MYCAV_DDL

43 MYCSMG_DDL

44 LEGPNU_DDL
45_LEZUCMES_DDL
46_BORBURG_DDL
47_TREPA_DDL
48_VIECHO DITL
49_HELPYR_DOL,
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