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§ 1.1 AMEOE=R

R, TE'A VYT 4T 4 7 RMEN S, (LR T % 7 — X 2 EWmEd 2 T o
TEITENRELTETWS, (LEYORMEHEE S L7120, (BRI L,
BEEE 2B 1T 2 R U RIC ORGP TRl Wo T 2 DMThA TV 5.

BIE, a4 L 2ROMRAZTITZIICDHE TE2ZHOEEIC X - T, Hi¥EH
HO=—ZADVEE->TWVS. 2026 FEFTOMNZ, FEA V74 ~T 4 7 AL, FFE
RERIBWTHEGARET 2 FTHINTWE 220 (7], TEA Y T7 4T 47 A
DEZEIIH ALK LTV 3.

BEEERTTFICBWTIX, 7EA V7 57T 4 7 RS o2 b AT,
LR IBDKETR Tl Z T 2 EM L TW3. —5T, BHNOERY 2182 7-012ff
52 Kbz, 77— 7 I 28 ) —08E» S, REECHOBREEHAWSG Zen
MHREOBEF L 2o TETWS., BERICREBIN D EMMIEE, NTHRbZmghic b xT
BIRICRX UL, LEMILE KD EIRINCED 2 2 e 06, (LD D D 1A IRl
PRWTEREITOBDHEABEML TW. EB, BROILEWZAER T 2 72DITHEk
TR0 ATy TOEREIT> TW0Wedb D%, AEMEEZID AN T3AT Yy SET
WL WO MEERIbH 2 (7. ThonZ s, BIWAERD 72D BEE KL E B
D A5 2T, RIGKET 21T 28, H3W0WE, FEDRIMNIH U TARME Y U TH
WRERERY THT 52 bEERERD—DERoTETVS.

HIREIYOBRA»r O DX 5, BRIy UTHRD ANSEE, KICY GEE) oL
TREDERELZZMZAIVIERNOERINEONS. DFD, HEEERYDIIRE - 72
BE, FRUCH L TRELRERE THIT 22 W DIXBEZICR A2 LKWV, 25
2, RENCQIIFEBEREME L MIN S, BENIEEICH L TEWKIEEEZ RTINS W
IERDFMIC K o T, MEIEHICR 2. BRERLEEZHRL TVT, BERICET S
izt abETwizh, BENEBETHIE, COBEIHZZ 50D 2EETHN
TE20b LW, UL, BIFERBRRZFEEREMICZ T, BRED X 7GRS
EZIRLIEDE, BETFOHCIIO2E7dH D, BHESOHGES TR HE L
WIGEND 5.



§ 1.2 ZAMHTEOEM

AR (Biocatalyst) ZHWBREHLFITBWT, HNE 32452 R L 1H
27-DI2, MREDT —EZRXR—XAZ2ZR LD, BEOMAZITo TV IEMAREH T 2
RELT, RERBABEMOEHEZ DTS WS FEIWONIGENH 5. FFRX, B
RICHFAROMHEZF > TV D, BROPERHNPFEEL TWD &, Yz EE
FETIEERD 2720, A7) ==V I REDOEBROGBITIEZED R LRI S, Ri&
FIZ 1 2o TWL . 22T, BRDBEMZHER LD, iR eaat 3 22,
ERERILFZOMBREB T T, BEBEMETHERT 2 2P TEE, ROFEBEORTv S
FTCRL—RICHEDZ N TEREZONS. D% D, HNERMZE 27012, &
R 2 RIS TR - BREFL TSNS K50 — A BEET AU K.

AWK T, RIDRZ 527208, ZORISZMIES 2 DI EREZR T THlT 522 AT
LEEZD. RO B, 1 DOEERITK DIALTDIZIE, ML REMDHRETOIER 2 B
5570, BBEIrRTHIEWIFIZKRS. LarL, BESBILFEDORIERNTFIEL
DTV ZEDNAREE R B 70, TRWCEMMERH L eEZ LN S.

MR 135£E %S (Enzyme Commission numbers: EC %&5) & XN 2, 4 HOBFDHA
BOEPOLRIZFEEVEDIRONTED, CORGEAMEL, Yoits - REICKIET S
PIZE o THEEINTWS [7] [?7]. GRALNLRIBIIHN LT, BER (ECES) Zz Tl TEN
X, ZDOECEBSDOHEREDPSMEZERT 20 WVIRDRT v FITHEDL Z EHTES.

ECHFSDIEHRDOHNIZ, RIeHD SEBIIND, Z DEEZR %l o 7- RV RG2S FLEL
INTWD., ZZT, AT, BEZTHTE252—7 v b ez RIGAND I »
LAY, ¥£72, ECEHESDORENLRKISKND I 648, ThZn o - (b
PR EEOZ (L Z L L, BLEIRD GVWRIGDERES IR LT, RERkERERL T
3 5.

FRWOE LT, L% - BET —AXR—A0HEED ECHESB L, RENLRRIGKD
BHmzHG L, ECESERINROMBREZIENT 5. RICERIGAZ, RICY) & AP
DT D, =7y PORISASFERICHRL, SLEVWOMETr a2 —2 ETHS
7D DRBUZET 5. DR, BHOLEWOE - (LFRHEZFE L, &R
BOTRIED SERINOFRHHEDOZELEZRD 5. ZOEBOFHHEELE T EZRIC
HOZRITLNRY bv%, RIGCARDFENRZ L LTRET 5. BEIRERZ o
RITHIEZ ATV, 75 A2 ) Y 7K o TRIBRDOFEAR Y M ovz 2 ot FmE LicHis
5. BoNARILS, 2=y FORIGISH LT, mbOIOTWEHRIMNES 2, Kb
DECHEBICERINTVWEIEHREY, AVINIREZFERAE LTTHlT 5.

§ 1.3 AwmXDHEIE
KRESUNIRD X S TIN5,

F1E AEOEREHIICOWTHIALZ., BRHTIE, 7BV T74+~T 4 7 ZADKE,
BEERICBNT, FERMEEZHVE DAY v 2 ZOFBEICOWTHRRE. H
BT, BHNOERYZG2CHWS, RERERE TS 27200, ECES%
FHIT 22 2T DB OWTIHRAN,



FT2E GEREN, TEA VI AT 4 VA, BIUHEOMELIBRNRS. F2, KT
HWA T —ZR— 2 1ZDOWTIRR S,

BIE LT —ER—2ADoDEEHL, 7EA Y7 47T 4 7 ATIBII 2LEYORE
ERBE, ECESTHOMEZIBND. £/, 772X Y TFRIOWTIENS.

FAT HEFECOVWTOHHE, BIUOFIEIZOWTHAT 3.
B5E HETHRIC I 2BEEROME, EEBRERERERND,
FTOE FLrHLSBOFEHIIOVWTHRRS,
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§ 2.1 HEPREEMEERYNT—7

EARDIDOBNIFHRE, FE e & WHBILERE I TH 5. Zhe TAINCIEH T 572
D, H 5 WIXERDIEHRUIE % fRIA S 2 720, i E €7 b Liz=2—F L% v b
7 — 7% (Neural Network : NN) 2SR EINTVWE NNIZKEL BT T, HFTHb=a2—n
VENLRHE TSI F TR, Z UTEMERANC X DRI NS, Zh o OREIC K D 2k
RETIUPEZSLNTVS. 21T, elRicd o & R L ZERLHEEZ, > F 728w
THOLRTWBR XN ERICIIEA DD DMNEZ BN DD, ABRCIIEHE Bl
REEICEH L, MR RIE = 2 — v vy o RKHEE, RIRRISHIEEO R o2 tic Xk b &
L2bD35. PFTRAOAEEELZERT 2 HERE, ChoDBEREZFATLZODE K-
TVRITIURR S0, 2, FEBEOEKRTIE, O F FAEEOEE BB, Tt TH 5
DPFEDH T2 —a & RT3 Dale Q2 W S). X 512, VN2 BT RESRTE
ENCRERYBEIIHAICED O F FRIERENS. Zh b DHEED > F SR80 7
MEICBWTEELRERTHZ L EZOND. 72T, AEHR TR IHHE L ORI 21
T 2MEORMZ L A ZHH RS T H % Dale ISR/ N2 TOBE & &
L7z F P RN SRR 2 EH T 2. X512, RT3 F 7 RN ER 2@ 3
T, v F AT ZFH L EHRLFES A RETH 2 Z L BRT.

B D b OFM R, FLRSPEEE, O F T AL L 2D TH 5. > F 7 AAEEMEIZRD
Hebb HIIRRXNEDHNTWVWS. (1) ST TAIRBi—2— 0 YOFEHETH D, wijlk
Bima—nrrbHima—marAOYFFARMEEEZRDLST. ZOHFBERIKE->T, > F
TABRENZL LB 2 ML TLE S B DI I ONIRENZDE F
BETLVORHE Lo T2 1). Bk LRWVWE S IZBIESN Y F T RAERZHWT,
PR 1 REFICBT 2IREAM 2 7 LOEREFHHT 2ETL2) R, PRI Iy Y
AT 2ETN3)HH 5. FLRIFFEIHELE (Short Term Memory : STM) & £HIELIE
(Long Term Memory : LTM) ITKE K 777 %5 Z & 3T % 4).STM IXE RS F 7 R
DA TR INERIN2 T 22— v YERHINEHNTH 2. LIM IZ>F 7 &
DIEDORENZE T2 Z e TERINLZEEZLNTVWS. £/ LTM BERIN L7201
WESTM AT R IFIUIR ST, Ths —ODRIZAWIEEEZIFLTWS Z b
5. STMPSLIMEZSIERIFTAI=XLE LTRYRIEY VIBLICL 2 5DDEZ S
NTWE . ZAUIEHEER TS F AR ENZHB IR v D v HE 2R X v
LUy REMEEE. IR RIBE) VBEEEBITEWVWIBDTHS.H2RX v
£ Y% 2 LT cAMP ® Ca2+HI SN T WS . — %I LTM I X ¥ %7 B DB RSN E



THbH2EIN34). ZDEIIZ, =2 —v Y DEERCTHEIHNHERFO 72D I BRWEPFET
5. 22T BIRFLRA LYY v %2 F D THRERERF (Nerve Growth Factor :
NGF) ¢RI & & F 5. ¥ F T RAOMERLTEENTNELYE (NGF) 13/ 2 sl T ldis
BINHEEINDE. 2O XS RBAEIC X 2HEOHB, EHEl= 2 — v > DRI E
WTHBEINETIILINT VWS S). £z, —DOD= 2 — 1 VIFECEMICHE—RME T
HY, > FFAMEENEENTH 2 0IHIETH 20, EVH T2 —m k> Tk
FoTWa. 2k Dale Hlz WS 6). Zh 6 Ol > F A BHED T LB W T
HERERE RS,

MRS (= 2 — v V) IR E RS 2R/ NG TH 5. = 2 — 81 VISR & Bk,
R0 572 5 BIEREKE RIS F TR Eh, o = 2 — v > Ofifldikic > F 7 A ke % 8@
UL mEEZ T 2 2 2 I X DEMEET 5 .NGF &> 7 7 R kg O WM e 5EIE
B ICBWZHET 2D T5. 22T, HFIEHI =2 —vr0f k& HOM/NEEZR
T = 2 —0 r OMUMNER Bkj I8 3 > F T AREARFEKSEE R { kij £ L, THHE
H328i—a—0rofifdBicBiy s F S RARBEKEEEZN ki T 5. > F 7 REKE
Zokij3$s. OF T ARMEEwkij i Dale & D, Fj a2 —m U2 HEENTH 2125
E M TH 2R 5ADMEE YL 2. > F T RABRED K E XORMAEIZY F T RAOHE
PE, IIHI MRS, STM IR S 2 F KB DIH Y LTM 123 2 NGF 0EE2 HhbEd D
DTForfEiciE>db0r 35,

CIZC, ujidEjma—nrhrEERTHI I EICI ) IFETHZ L EIT—1 L
7% Dale HIZE @B S 2 720 DB FTH 5. 53/ NSRRI 2 NGF DS 5, Z
DEFIMELTVERE | a2 —a DY F TANAFTESETH 5 fkij 1X NGF & BRI
HFIKFT 200X TH 5. ¢ 3HEAFE 1HOFEKHEEL  H2HD NGF W5 Rz 5
KL GO 272D DIEDERTH 5. i1 1 THIZ Hebb Al ZRDOL T WBHEWR S,
nkji CkijBUIT DX SIWCER ENd. (3) 2IT, 1 3y F7ARMKEDKE X DRFHE
ZAtiZ, Hebb BIORN R E R METRBEOE X 2 HET 2 b DTH 5 .NGF D& gkij 1&
ROFFERIHES .

Z ZC,Ckil Bki~ND NGF OHGEETH D, HOFRMHEIC I D IREINEZEHMTH 5.
a k1, B ki lFIEDERTH 5 NGF OEDOKRHZELD > F 7 ROBEN Mfttic ko3, 2
DI F TAMEEDRKE XIHKEFET 5. iz, HEANIE T2 F AN AFLIE S NGF
D& DRI H U NGF O HEE ORI Z LB TE 2 & LT Gki ZEHM L AR
T F T ARMKE ORI B ICKRFE T 2729, > F 7 ARRE ORI Z kit
LU NGF OEDORHZLIZEHATZ 20 35, 22T, #EULEHET) Z#EHT 2 Z &1
XD, LIRD Dale QI ZE R L= F 7 AL HFRERPEINS.
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§ 2.2 EHEBBOEBRCX—IFILT+SIH

—a2—7%v b7 —2% (Neural Networks : LA, N.N.) O— DI ZEFEEEK A > b
7 — 72 (Radial Basis Function Network : AN, RBFN) [1] 3% %. RBFN id=a2—n1 >
Tt QR EDSTIRETH D, 130D NN AR U TEENERETH 2 Z oIS N



TW3. %7, t0EBO=2—uar 2w RBEN 3MFEE OISR 6 REHES

T—RIOEEIT E 2 Z e BBEECELUEHE [2] TREATWS. —fRic, RADIEREREL %
VLT 272D B =2 —a DB D S CDIIEFHTHS. L, NN IIER
=2 — B UPERFET 25813, FEHOBECHYEHOMEZECL RS, 22
T, IIER=2—v Y 2HIBRT 2 FEPREINTWS 3], [4]. ZusxiL, N.N. (B#GhR
PO E LI D = 2 — v Y RFEE LR WS, BEGEMZ T2 2 BRI AIEEL 2 5.
ZIT, il BER=2—a Y ZBNT2FEMERINTVS 5. ZNLIEROIHSE
WX, LEWEREZ2E ZHEEEEBOHIFREENMZIT>bDHS. 250, ZOX
IBRFETIIHE L R L EWVEOREEHRIRETHZ Z e B TRTES. 7z, Al
EEIPHINCELT 2IRETIIHIFRT 2 FIELBINT 2 FEEHASODE TEE 2ITbR
IR S W, HARENZICE o TRWFER, 20 % 2lHASLEZT T,
R OBBIRH T 22 L TEE LWERMSE SN XRS5 2. 41382,
MER=2—v Y ZHIRTE 2> F 7R ARNXZER L, ZhriEE sy 8|
LT F T AMEEMEOEHANEH LB o BiF R EEE v 7 —2 (Competitive
Radial Basis Function Network : LI'N, CRBFN) [6] #$8%& L 7=. CRBFN OFfRIZZEF L
WHH B EWAN ZIRZEL TWB S F T REEMENEERD, E&xEo/vF 7
AFEEFEICEBRTE2AN =2 —n O AR EOAD i IS 2 THSE. 2D
», CRBFEN TRHSICIWNMER=Z 22—V 2HBI L3 ZHAEETH D, ZORE,
EEOERL L B OEEESTThNS. L LRSS, CRBFN THEAEMEENELT
2 &S BRBBEOZICIIMIE L ENTWiRh o7, ZOMEIX CRBEN 1Z13# L WEI A
JEEEEZBINT 2REN DR VW B TH B, 22 TWIHIBRBEOZELE ZAH N OESL%E 5
Z5MEBZEDHDONRET 255, BBl ZHICHw s Thwz AT o/M» R
BRI ERrND, FcElE Nz AH MBI FEEICHSRED T2 X5k
b ZBELTWS, Z 2 TARETIE, £3HLVWEIRREEEZ BT 2 ks
R 5. ZOFEESF 7R BERFER (Delta L—ov, #@HEFRFEAD BT 2
ERXMLBOLNZHDTHD, DELREFZFEEEKENRIMNGEBNT S 2N TES. *
LT, TADERIIRELZ CRBIN X ZOFEZMHAGDEL=2—F 1%y P LTH
B FEBREEREE A v 7 —2 (Reproductive CRBEN : BUR, RC-RBFN) Z#%¥
%. Z®RC-RBFN &, BRBEOZIICHEIGT 2RENEHA 2D R>TW5. AL T
X, WAEMNCE SN EROBERED & EE AR HAN 3§ 2 BifRE KM EH 7
NIV LDV Tz B L TWa23, FRRZERSIERD Delta L— X L TD
AJEETH 5 Z & bR TIAND. KRG OWHBIIRD e BHTH 5. 2. TIE CRBFN O
BUZOWTRR S, 3. TE F IR AERICET 2550 6, HIFREEREHD F
X — X DHE S ERZEBEBOE R 2175, 4. TIREHXIN-HERZEREBZ M L -8
HEEBEBOE- 7L TY XL BRRT S, 5. TIIELR L7 RC-RBFN OMfEEES I 21—
TaYiZEOiERT 5. 6. TIXT L HELSBROBEICOWTIARS. RBEN 1 ZIEFERIEL
N (x) ZEREEE#MORE LA TAEMT 222 —F Lk y VU= Th 3. BIREKE
Be LTkt my 28N e A AV NS, MEDOA I =a—mrE 1
ot h=2—a 53 RBFNIEN1 O X5 L#EEbD. d KITOFEI ATTRZ b
Mxi€ERM, (i=1,2,-- N)ZITXRTOAN=2—v Y IZANENS. FjAN=a2—1
Y (G=1,2,-- - M) ZRTX—=ZPjEDD. NTA—XPjIFFEIRT b HOEUT



FOEEmM), 2] TH32dDeT 3. 22T, THYH, ZjEZ0HTHE - 1] DEK
HRICokljZdD2d X dDIFHITH 3. Fi2, X jXIEEENIMIYITHS. Hj AN
Za2—aEFANIRZ i I LT

EFHANTZ. 22T, WFEOTERZ MLOEERZ RS, Dk, Zox>kEHETS
A=a2a—vrOZ e PEFEAREHRE WS T4, HEE (xi, ¢j) &> F TR
EHEw] ZEL THI=2—m o mEIN, Hhma—vrTZhslIELEabIR

BHhENn3., 22T, w=[wl,w2,--- ,wM|T € RM THbH, ¢ TEEPL, ¢2,-
L OMERT. —a—Jtxy VY= X BBBEMNE, FEREREEN (x) 24 v b
=270 s(x,w, @) TRTZLTHS. £D7H, RBFENIZ X 2BEBCEPUI R 2 F
AR (3) DR EE R Ik hERENRS. I T,

(4) 132 FEAEBBTH 2. DFD, RBEN MBI X DGR LR UER SRV DIE,
B MRERERERD S F S AREEHE wj, 87 A —Zmj MR TRX—&REjTHb. C
2T, HERD RBFN ¥ CRBFN O%E 713 X ADHEICOWTHARS. —fiD RBFN
DEE 7TV X L3 (3) DM 2 FERAEBIBUT Delta V—)L 7] ZHEH L7 (T) TEZ
5N, 2L, ZEYREOTEHTHD, mkj 1387 X —&Zmj DEk BETHS. %
72, Awj=dwj/dt, Amkj=dmkj/dt, Acklj=doklj/dt TH3. £ ZAT, £
HDOIEMIE AR E ST T 2 72D I B R ER A BB OEBE D S UHHIS Z L IXTE
W, ZFD7H—iZ, RBEN TRUEPREIZBWTWL D2 ERA =2 —a v %
HATWE. ZDZtid, ¥HDOBEAPLEEEZHBLEKRDO—2TH-72. CRBFN T
X, NI AX—=Zmj iR TA—=—KE ] OFEE 7 L) XLIEHERD RBEN LR U TH
h, X6), (MNickbE5zxehs. LrL, ¥YFFAMGAREwj I L Tid Dale Bl %%
& U7z 7 AR TS 2 MEAFEREHA (8) pEH IS 8. ¥ F T AME
fiifE wj lZ Dale ik D, Fjma—mrPHlEWRTH IR OIE, MFETHZRLAD
Bz 3. £/, pkid3Bk =2—orpEEN (wk;0) TH2%56 1, #HE (wki0)
TH2%5 -1 75 Dale HIZZELI#HFTHL. 22T, aj(o) FNHBEREN
RTHD (9) TERINS. vy k() FHHFEETHY, Fj=—a—mrrHFEk =a2—n
YEDHEDINRERL

(10) TEFREZN 5. £/, CRBFN ot ld (11) TiEohd e d5. Zor %, &
& 2 SEERABE E(w, ¢) 1330 (8) 1ITH3 % Lyapunov B TH 5 Z £ A3 (12) iICK h/REN
%. CRBFN DR HNZRME 2 FAEBEB E(w, ) DEZRD X8 2720125 j BIRAER
B D> F 7 2EEMEEZR (8) THEHT . FEIIC o/ o F S AGAMER
HRLZDDOE LT, AER->TWE Y F FRAMAME, TIKFRALICEIDEEIND
AN " 20 2R DT X — RITOWTDAEE 2T 5. 202N
S F T 2ASEETEDEHANFEDR D 2 DD, FHHXT FoL e HoEITH 0 HHRNIRE
KOmEARENMEZHWTWS., £2T, AR TIEEIZ CRBFN IZBWTHEERZ LD
BEHHIZRRET 22 2ick D, BIRAEMEEZERT 25 AHERERBry by —2 %
7R ET 5. 3. 8T X=X DS MEREMEBOER Z 2T, CRBFN O~
Mov, EOEATIIE > F T A EREIFEE TR & 2 [FIRFEREE p(w, ¢) ZEHT
5. %29, PFISREEHEW &

(13) L ZBENT 5. yvj OERBIMEEOFEKTHS. Zorx, X (8) X (14) &7z
5. 7272l WFEUZ. X (14) 3 EM



(15) Zi/z 372D RT VT %L (16) ZEZX S e TE, My ORBEZELIZRT >~
¥V

(17) TELIZ e TE 5. BRI (13) 2oRT vV I

(18) L EFEXET N TES. ZOMR, (19 THHZeWRIN5DT, BHE2 R
ZBB E(w, ¢) DFMEIZRT YT vV (w, ¢) ODFMLEEMiTH 2 Z e bh 3
S, R (14) KIS yj BRT Y2V (v, ¢) ORERE NAMICEHINS. ZORE,
O 72O/ NMRICINER T2 2, 2200k N2 R TERLSRE. 22T, MUNMEDPDS
X 27-0DFEL LT, vyj

DEHHZ vi(t + At) =yjt) — 9V (y, d) dyj At +

QAtnj(t) (200 DLIIT/ A X%EEE L%ﬁ%ﬂzi&@ltt%z&iﬁﬁf'a‘uié ZEDEZDL
N5, 72720, nj (b) IFMSIRHEREHTH Y, V0, 781 OERDHA N, 1) 1ZHES.
Q BEEDIEDERTHS. Db, FHKRTIIC CRBFN DIFER 7 v v, HHEET
Gl > F T ARG SR ED 72 T RIHEREZEE p B (w, ¢) Ep B (w, P)=Z -1 B exp —
BV (w, ¢)(21) THZZETES9. ZZT, B=2/QTH3s. ZB Z7AHEKT
HH(22) TEREIND. £z, X(21) BRT VvV (w, ¢) & B2 RRAEE(wW,
¢) OBERR (19) &b (23) b EEETIEMNTES. ZIT, B=02Q -1ThH3. %
7o, ZBETEBEETH L. o F FAAEHTFER L LT Delta L—LZ W TWAIEKD
RBEN ICBHL T, [FBRICL T 8T X — X3¢ 5 MR SRR EHTZ 2 Z & 2% T
RY. BLED K SIZLT, 5 X=X S iEREERAEMEHTEZickD, 525
N0 d v TRE2 FREBEBE(W, ¢) ZRINETEIRTA—XDEIHRHTES Z
YERT. ZZT, HBEIESN (x) 1 (x) =3N(- 1.5, 1) + 2N(1, 0.5) (24) THZ %
Zr¥r35. Nm, £)FFETm, 78 OFEREEREERT. ZOHAMES 2BIFEE
B —> (U F7AEEMBEw =1, XTRXA—KZ =02) PHHOTGAMUT S %%
za ZOHBE, ERIL LS 2 LTV IEEREEN (x) DXL, HEr X 2H)

FEERRED T DIFEEL TV, B2 FREMKE(W, ¢) 2012522 BK
7b>T_J ECH5. LHL, ZOFREKBEBD T X —2 m DHE S ST =R R

Fig. 2 The conditional probability density function of the parameter m.

(25) IFEBH T2 eNTE, ZREK2 DX SITRE. ZOMENS, ¥F FAMEH
Hw=1, R"I7XA-XE =02 z2d0FEEMBDEZbNE&fDb L TRIE2 iR
ZBME(w, d) ZER/NETB7DI2IE, RNTRXA—FZm ZHREMEZHERD B (m—w, ) %
RAET2HEICEDNEI VI B0 S, /2, BLAILKE (9 X—Xw=1, X
= 0.2) ZdOBFREEKE —DBMTEIENTELIRS, FEMZHERD B (m—w,

Y) ZMRETH TR =2 m AN[ET 2 EhRdRBE2 FRABKEw, ©) /J\
{TEB2Zedbbhrsb. X (25) HEIZL, YFTREEHEW T X=X Y THESD
TURHER p B (m) EMTES. 22T, ﬂ%hﬁ%@ﬁ?éﬁ@k%@DB()%@ﬁ
EFTHERIA—Zm THEAEEBZEEE T2 L 5R—B8 7 VoV X L%2EZ5ZLdT
5. L2LEDES, ZRICOEGEEIIES F FABEREw £ 87 X —& % O DK
THZIehb, AMFFETEMERD B (m) ZHAVTIZ, FHFT EMERZ FW TR
FRA=Zm ZRKD TV HHEEE RS, 4. BIREEBEEOER 7Y X441 HET
FINF—DEH—IZ, K (6) IV T X —& mkj ZEH LT % e M/NMRICE Sbh,
B2 FHAEBEBE(w, o) DMEZ0ICTRIENTERNI DD S, 21, ML X



5 LTV AIEEEEN (x) OBEMX I L, HEE XN 2 BIIEEERREED T ICH#EL
TWaRWnWE Z2E, 2 TEREBME(w, ¢) DEZ0ICT 5 2 HAEBAAIRETHS. &2
AT, WENBERSPRAOBEMEEREDPFELRVD DL TIERE, TNTDOANN
7 Mbxi e ICEREERBEERL, YT ABERES wi = n (xi) DD TF X=X
i 0 THIEEIZ, NI X—Zmidxi 25 TRLNIC0 e TE3HELRD 5.
ZIZT, 0IFFTIERT. 8bAA, ZLOMETIEIRTOANIRYZ M UIZDOWTH|
FEEBAHBEZHAERELRSTD, ZOX5RILXARETHI DL Bbb. & 2 TR
T, B2 FBHEBERE(w, ¢) OELD ZIEH I D RERMEICIERL, 228 BPICRL
eI G & EIC, FlICHEREIREREKE BT 2 FEEIRET S, 22T
KT LHFETIE, ATETEL LERFERBRZAMHL TWa 7D, EEPNKL LKA
THEOLNTVWRIEFRRERBO—HOE (¥ F 7 RAEERME wj, T X=X j) HH
TABEMEI N 2 EFEEREN G D87 X —XIZE| EHBNT NS, 2D, FHFEMIC
e d B2 AR E NS TR 7 X —Z m KHREREEBMLTHL 28T
5. BB»O, REOBEICIEITINTDOANNY Mlxi 2837 X=X mi & T 2EFHE
BBEIER S 2 2 e T& 3. 22T, ZOFE%E CRBFEN IZHAAN =2 —F L%y
N — 2 BEE - BREEREEEM Ry PRI TR, AT, RE2 E
A E(w, @) DRIMBIZBEASTINRZ bbxi 2122 T2 E(xi,w, ¢) ZH/IML
THIERHEMTHS. 22T, FATIRT bPbxi ITHIFE LT EERY b mjfi] & 2
5. LT, EICRORETHEOLNTVWESE ) HHOHRAKBEIUCER T2, AN
N7 ML xi DZMFT S HEREEBEBUL (26) EEHETE 3. 22T, XIX—XO

JIFEH LS FHOBBEEEBEKDO S F 7 AMEME wj L HTBITHIE ] OEAET
HYH, RIZRX=2P[IFEHLLE ] FHOMBEEBEBLINO > 7 AEEME, How
FHNE R EER T FPLOEETH 3. Lk

FIRDEED 2D, RTIRXA—=& P

JERTIRXA=KD

JIFAERT 5. £/, HEEIEIE (27) TEEIND. KT EHEREEEI p B (xi—mjli])
X, fEROIERb Y 2 TR E(xi,mj[i]) DM & HIRHE (28) —EL KRB WVWH
DOFFIDH & T, =¥ bt — (29) ZHRARITT SHERZEEEZE L TEETE 3 [10].
ZZT, iism

B ldp B (xi-mjli]) ZHNITxi AT 22 2THEZERTHDL TS, 2O %, H
HEZALF—%F B (mj) = -1 B logZ B (mj) (30) TEZXEITHE, SPB (mj) = -FP
(mj) + B E(mj)

B (31) xRIZeMTE2. KB ETYbrbE—S B (mj) ZRAMLT 2501 =hE
KRB p B (xi—mj[i]) &, HHIZXLFXF—F B (mj) 2H/MELT2db0THIZL %
RLTWS., ZOXSBREAHIAINTX X, T—RDIIFRAR)V Y TDRODFETDH S
ANT 4 Y7 1] ZBOWTHEBRICERINT VS, X747, njji =xi (1=
1,2, - N) 22D B 2o THLHUHREND, RAICBEZOANEDTFTOERNS, R
X —Zmji] ZHHZALF—F B (mj) ORBEFHANCEHFL TV DTHS. £D
FER, X7 X =& mj[i] BZIRACFECMEZ L DIZTD, BRI —DDMHE mj[i] = mj (Vi)
WINKR S 2. 4. 2 BHT 2MEOPEREZ 2T, RC-RBFN Tl 87 X —& mkj OEHHI
2R (6) DA mkj DfRODIC(32) THXSZreF5%. ZIZT, (33) THS. FHITH



D, PIHADIRENTH 251X A 0mkj = A mkj (34) TH 2 I LARINDE. ZOHEIE,
RC-RBEN D %F X — & mkj OHEFAIDBERD RBFN D7 X —& mkj ODEHAIZD B
DERo>TVWBIEeDbhrsb. ZOLE, B=0TREELLEFENATIXA-KEIT]>01Z
T2, AOmkj=0 &5 %37 X—&mj[i] 1&(35) ZHi7zL, mjfij =xi (Vi) THdZL
DBorsd. 2Fh, BFHANEEP T XA —&Zmj ODINFHEL LTHHIh2 k3.
RONTHRZMR T 272012, 1 (24) DAEMEED HHEYIT 5 FUEATZODNE 1 TH 3.

INEBEIASEESx i=1,2,---,5) 3%, XB2) XBVWTPRZ0O, RFIAXA—%%
L ZRARAWNEL LA EIE, Am[i]=0L%2K% 780y FLADAX3 THS. ¥
FRAX—RL S 0RBVTmli]=xi(i=12--,5 NEELTWBZhbns. 77
L, 20

Fig. 3 The parameter m satisfying A Om = 0. flTlZj=k=1TH 370, HKFDj &
kK IZEME L. HE2WVE, WICRIX—X L REELEEER 20 12T 5L, Acomkj
=0 &35 7 X=&mjfi] 1 (36) iz L, xi (Vi) ZBCEEDEE RS Zenby
5. ZhHDFERNPS, #8833 RC-RBFN D %87 X —& mkj OEHAIA B mkj TiE, A
Omkj THEKRD RBEN D87 X —& mkj OFEFAZERL, HIiZ, ¥j—0 2 5hUIsN
TOANRZ MLxi Ok BFExki (Vi) 287 X —&X mkj ORERPH L U THRHT
XZZebhd. HBEWE, Acomkj £FTBEI LT, IRNTDANRY lxi DF k E
Fxki (Vi) 2B0TREOEERERICREE TN TES. 22T, BEFELYS
FERT e DBRICOWVWTRT. 3, XOXIBREHHZALF— (37) 2FZX 5. 2L,
THCREEE (38) THAONAERMTHS. Zor %, K (30) &

(39) KA T BN TES. ZIT, WRBEEEE(40) TH5. 2% b, HHZ L
F—F B (mj) D837 X —& mkj IZBF 2 H/IMLiZ, W 5 FERARUCE§ 2 BRI il
THEIERRTIENTES. DX LW S EREKE BHT 2L ¥ — & ORRIZ,
EM 713V XA L TEBUCGEELWEEERI I TV [12]. Lo eh 6, BifREK
BB DO ER ZE & L 7z RC-RBFN O A Z XD X 51253 5. [RC-RBFN 0¥ Hl]
STEP 1. > F 7 AMEEME wj 21X (8) D F FRAJEM AR K D EH, 7 X—&
mkj 23 (32) DA Omkj IZ X DEH, RTX—2T jEFX(7) LD EHTS. STEP 2. &
FE2 FILAEBBDP R0 T. HAHIEE ;0 KO RERMEICNERL 727 5 STEP
3. AW . STEP 3. 2EBIRIFICHE 5N T WS TR TOEFREIEREICOWT, BZ0 2
HIRAIWCKELLTOVERD S, X (32) IPEWVW T X=X mkj ZHHT 5. STEP 4. 77
B2k D ABmkj=0 &R2EPHAT- =, 5 BIREAEEEREE p B EEEKE L
THEHET S, 2O X, OFFRAEEMEwp, 87 X=X 3 p WK 8T X=X mnp (n
—=k) 3EHEE LTHLOH j IFREEBOS D25 Z/HE, T X —& mkp 3Hi7
WX Jemi2 35, STEP 1. NR 3.

T T, R CRERM L @R E EKD RBEN 123 U CHEA 34U, BIERREREER
FHNBINT 2 Z L 3A[RER I RIAE LY 3 Z 2 HICiER 3. R (5) TE X 5415 Delta
L= ZFHEDWTEH XN 72 RBEN O > F 7 2FEERED FHHIZ NI EREINE a j (¢),
W T FRE Y k(D) VTR T2 &

(A1) 272 ZeDbh 5. THUIHED M

(A3) ZERDZEMNTES. 72/2L, 1FEBLE. ZOHR, (Ad) THD I LIRE
NBDT, I hEE2 FREBME(w, @) ORIMLIZRT > ¥ LV (w, ) DEIME
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CEMTHD bbb, ZOME, FEETRIZ RBEN O T by, H5EETA
o F T AREET

B TRINHEREE p B (w, @) ZEXZZeMHTE, HHZ XL F—2ERTEZ
T (32) WY T 2R T PLOEFADENRTE 2. FLVWERIBIIRZ DA
T3, 3534, R(5) T5ZX 56N 2% RBFN O F FRIEAREOFHANGZDF T THE
DR T D, KTyl V (w, @) ZEHEIIC, HE2 FEEBAKE(w,
O) ZRT VI X AR LUTHEABROERMSIETHS. LorLELS, R (5) tzhad
ELNZEM7 VTV X LR LB AITIRBIEEEREB ZHIFR S 2 81 RIEED 7%
V. Z 2T, R TEEEEFR AN 3 2 B KR O ERIc OV Tikam & B
Bl L 7=.

R—IF)NT N7 7 RO (HHE 3.2)(5.1037)

§2.3 b BET—Z~N—2
L% - BBV THOLLNTNE F— XN—2IZDWT, W Dh3iiHT 3.

Kyoto Encyclopedia of Genes and Genomes(KEGG) [?]

BILT - X T HEIER, X EMEBERZ AL 72 KEGG PATHWAY, BEZRER
%3 U7 KEGG ENZYME, FICHEKILDRIGRIZOWTE L7 KEGG REACTION,
FRERICEHHE T 2L a2 £ DT KEGG COMPOUND D7 — X557 — X R— 2
TH%. KEGG ENZYME TIIEHERDFERZHZU T2 ECESLOMRBLTHEZ Z e
TE, BREOHG, ZOERERACIEKRNORIGR, FE - ARIER, BRER, X
BREHREF ICOWTELNTVS. KEGG REACTION IZI3EEE % W TR Z 2{L2E K
DVWTOFEREFL L TVS. ZNZTNDORINEIR D> HU6F 5 5T OMFTEHINTED,
FIGICHWS N 3R EC &5, (LaY4 - CHEE - acerhen® L eRED
ErNTW3E. KEGG COMPOUND T C 2 5RFE 2 5 MDD CHE S TILEWEEML T
B, FIZKEGG PATHWAY #% KEGG REACTION AICHN 2 LEV 2> T\ 5.
CH&E, 4Hl, 7 TR THMRIT LN TE, 20V 7RI, %, 77X, 71&E, W
SR, B33 RES, PATHWAY MAP ® MAP %%, ECEHEDV v 7%, fhioFr—&
NR=ZANDY V7B EPFHINTNSE., A FVADY T DORNPDIZE->T, ECHE
S5 RES, RESENLCEBSLLLEDZIENTES. N?7?BXUK??21Z KEGG 7—
RN —Z2DH %R .

SciFinder” [?]

Chemical Abstracts Service(CAS) 23t %, 7—&X—2R. FIiZ, [Substances({L5%)
HIE®W)), Reactions(RIGTEH) I, References(SCHERTEHR) I, Suppliers(H % v Z7EH) ],
Biosequences(BiFEHR)) DEE»HMRTLZ I LN TES.

"Substances | TIHMELEMEDHHT, CASBRES, TTHXPLARZ ML, YEELRY
THETZ % [?7]. TReactions(RICER)) T LFEWES, MEXhrhromBIh, £
DALEVDRIG « A LTHOWTWARIGRZHFHANSE Z e TE 5. £, AW
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™68

= (40) 9 .

NN/IKN“N. v

—c or :)@— 3 A~ /\k/
N Ho
) | Max Yield — Reset +
~ Retrosynthesis Step Key
A __TPPN -

X 2.1: SciFinder™ 12 & 2 ¥ & k&at Ml

4 Chemical and Physical Properties ()4

4.1 Computed Properties Q]

2.2: PubChem D1l

DPR, RIS 23 RE L, SCFEHRR E 2RI AN T 7 4 V2 —RD TZ 5.
[References| TldF—v —F, FEH, k&S, HsER, KEALR Y THREINS.
[Suppliers(# X v ZEH) 1 TIX, MBLIALEWZED 5 B3R DA & v 7 ERE
Do TWa. MRMERIIFEIESE S EAEER, LEWOEAT A bADY V7
DIPNDEENRRINS. [Biosequences] TlZ DNARNA, & > 87 HOEAIEHRHH
I3 2E507% & TRERINS.

SciFinder” Tl&, #EHX % 2 —F BHEDHHE - TREL TR TS ZLHA[EETH 5. 1t
EYVOMENR—HT 5dD, FRIIMHEOEMEICE SV TMETE 21, BHET 2K
R, HKEH®R, RHToBHRISRTES. 261, ERLEER24ER e LT, #
ERL— b &G - THIF 2 [Retrosynthesis Planner | W5 Y — VB FET 5. T Z T
WBERAT Yy TRERAX I REEREL, BEAAR—VDERT 7 VARG EN S, &6
v — MIBEHIDORIGE 721%, TSNS THEKEN, RROINEIRRINS. K
NCEAXE TN ER—7y b LT, #EHLV— DG - THlZ LT Z2RT.

PubChem [?]
ft&ms, 71, (L&D 2D(d L1 3D) IEROMEA X —, (b - YR, &
YIE s SR, #EER, OREREFO T -2 2R L TWw5. T2 ®ErS T v

12



W ISULYTIIES ¢

“dehydrogenases 8

1 1 '] 1 alcohol- rela[ed g .
e lolo w,. lophosphamide
dithi

&

=]

dlsu\ﬁram 2
stem-li

~ |Select one or more organisms in this record: E

intoxice

S cyp2eldrinker

ethanol- mduced
ster sem\a\dehydé retinal

ubmif
Show additional data e on'g methanol first-pass
H
]

@® Do not include text mining results 3
S g althaW w
O Include amenoa (text mining) results 5 ® horse

=
a

O Include rrewpa results (AMENDA + additional results, but less precise)

The enzyme appears in viruses and cellular organisms

Reaction Schemes hide

a primary alcohol + NAD+ = an aldehyde + NADH + H+

) s S L i@
i i*©£x43¥VQ”_“J“+”%J©V33&§&f

2.3: BRENDA F® EC1.1.1.1 12B83 2 1%

7u— RFEhie, #2.8 BEOCEVEEHRLMN 140 THEOEYIZRFEER T — &, Rl
DK 1L B OLEEER, F72, M1I0 TEOBLETF T —XREr MR 5 (7).
X 512, PubChem Compound, PubChem Substance, PumChem BioAssay @D 3 DD 7 —
BNR—=ADD 5.

PubChem Substance Tl&, L&D T v 70— F LT —XZ2EHLTW5. HHDRE
WEPSEET LT N7y IR —RXhBZ bbb, HEELICX->T, [FAED
Tz EM L, PubChem Compound 2K S5 [?]. £7, PumChem BioAssay TIZ,
T =X IMEFEOFEBIERIEIC L > TUE oD E LU 24EWEN T — 2 %%, EBRICHWLN
LB, EBRERICICHOTEZITS e TEHLTVS. 202D T— X=X
7 — %1213, SID(SubstanceID), CID(CompoundID), AID(AssayID) 23| bR 54T
W3, FHISIDIZKEGG DIFEA YD CHESEMBLTWS. ¥?2i1Z PubChem O 7 — X
N—Z2DHI%ZRT.

BRENDA [7]

FRICET 27— 2%, XOIFEHRZ S L ITHE LT — & RX—X., R4, £V, CAS
BixEE, ECES, FHELZ Y THMERI 22N TES. il LT, ECESTHRRLE
T EX?I?27NRT. MBELZECESDOR—II/T 8, ZOBMRICEFKRLTWIHED
7 — =y TRHOLNTW S RIS ErNT WS, M??OHEEEICH 2 EH D 5 B
T ARHERE R TE 5. HlZ1E, Substrates/Products Tl&, MR L7 EC HEZDEE
Rl TRIGDOIEE - ARV DORT7 DL ENTWS. Organisms TlX, BREEIESHRK
LoD XA PFRRINTWS. 72, [Functional Parameters] R v 27 A D
KM Values TlZ, BEROHRE Ro AV - BHZ ¢ O Km fH (E & BEREOFMMEZ L
TIER) 2 W5 Z e TE 5.
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s
it

TEADT I T+ U R BB

§ 3.1 1LFET—EXR—ZH5OIEHRMAE

Web %4 FENPSIER L 72 KREDHEROF 25, BASIEUMZ HWTHH G Z
HIZ2TF AR =0 BT, ZAZ LAY ITHRHWLNEZnHD. A7 A4
vy reld, Web¥ A b6 XEEZT T Z IV 7Koo THEHUSF S 25ETH D, 3%
T — R BINETE L., —HTT—EZR—ZAZEMLTW2S Web ¥4 FEIIBWTIZ,
WHO7Z NV r—>ay - ours53Iv7 - £ 2 —7 2 — X (Application Programming
Interface: API) ZfHZ TWAGEHNDH D, fEESNLEATT v s 7 2 25dd T, 7—
AR—R FOERZ HEIRICHIR S5 Z e 3T 5.

BT —ZR=2ZHRNARD API DRI N TVWE S DB NWL OFHET 5. KEGG T
i KEGG API [?], PubChem T3 POWER USER GATEWAY (PUG) [?] ¥ FEH 3 API
MRBENTED, AETIEZD 220D APIIZOWTEHHAT 3.

KEGG API D&RL

KEGG APID 7 4 —~v MIMLTD L S1Z7% 5 [?7]. <operation>DHE7IZ LD 7
DOWTNDEIRET S, HlZIX, Nist) ZFRELHE. UMTDO 73—~ v MHES.
<dbentries> THM DT — X235 5 KEGG T —XX—=XHZHET 5. HlZ1X, path-
way)] RIEET BT, T2V 717 &, &K Pathway D~ v 7HES ¥, Path-
way ZAOMIGY X P REIFTE 5. X?702%H S & Pathway HOXIERZRT. 2D XS,
Mhttp://rest.kegg.jp/) LA R OIS THRESI NN FERET 5 T, 7T —XBRES
NTWBURLICEEITAZ N TE, K707 I ASHETEEINRTWS, UV 2koh
B89 2a—RNZEoT, BERT—XEZHIETH2I N TX 5.

PUG

Common Gateway Interface(CGI) Z#H LT, PubChem D7 —& %7077 I 71
EXoT, BUS T 2RI 2 274 7). T—ZDHEY X URL TId7% < XML %
Hws., XMLIZK2 V27 TR %2 CGINED, V7 TR FONEPEITINL, #RD

http://rest.kegg. jp/<operation>/<argument>[/<argument2[/<argument3> ...]]
<operation> = info | list | find | get | conv | link | ddi

3.1: KEGG API ® URL &5k 1

14



http://rest.kegg. jp/list/<dbentries>

<dbentries> = Entries of the following <database>

<database> = pathway | brite | module | ko | genome | <org> | vg | vp | ag |
compound | glycan | reaction | rclass | enzyme | network | variant |
disease | drug | dgroup | <medicus>

3.2: KEGG API ® URL #f¥% 2

£ 3.1: V7 hEoNILE

path:map00010  Glyeolysis / Gluconeogenesis
path:map00020 Citrate cycle (TCA cycle)

path:map00030  Pentose phosphate pathway

path:map00040  Pentose and glucurcnate interconversions

path:mapl00051 Fructose and mannose metabol ism
path:map00052  Galactose metabolism

path:map00053  Ascorbate and aldarate metabolism
path:mapl00061 Fatty acid biosynthesis

path:map00062  Fatty acid elongation

path:mapl0071 Fatty acid degradation

path:map00073  Cutin, suberine and wax biosynthesis
path:map00100  Steroid biosynthesis

path:map00120  Primary bile acid biosynthesis
path:mapl00121 Secondary bile acid biosynthesis
path:map00130  Ubiquinone and other terpenoid-aquinone biosynthesis
path:map00140  Steroid hormone biosynthesis

path:map00190  Oxidative phosphorylation

path:map00195  Photosynthesis

path:map00196  Photosynthesis - antenna proteins
path:map00220  Arginine biosynthesis

path:map00230  Purine metabolism

path:map00232 Caffeine metaboli=m

path:map00Z40  Pyrimidine metabolism

path:map00250  Alanire, aspartate and glutamate metabolism
path:map00263  Tetracycline biosynthesis

path:map00254  Aflatoxin biosynthesis

path:map00260  Glvcine, serine and threonine metabolism
path:map00Z61  Monobactam biosynthesis

path:map00270  Cysteine and methionine metabolism
path:map00280  Valine, leucine and isaleucine degradation

XML TRIEE N2 EHA L R->TWAS. il LT, CID1 & CID99 DIt&YIOREE %> SDF
7 7 A NMERD gzip EMETX Y > r— F3 2858, R??0X57% XMLAEEDY 72X b
JBE ¥ 7%, PubChem TlX7 7t Afiilg{b D72, PUG-SOAP ¥ PUG-REST &\ 95 &
AT AMFEEXNTWS, KL TIE PUG-REST Z W3 728, PUG-REST IZDOW Tt
HHS 5.

PUG-REST

PUG° PUG-SOAP THWAHNTWS XMLERDGIRZ HE » B3, f{H 500N TF—
REEET BN TE3 APL. PUG-RESTDOV Z X MILLRD X S57% URL TR X

6£’l9 <input specification > X &2 <domain>/<namespace> /<identifiers> T X 1
TED,MOT7T =X ZH->TL 2D0%EDS. <domain>TIlZ, substance, compound, assay

REDWRE T BT —EN=ZXZHET 5. £7z, <namespace>TlZ CID(cid) ILEW$
(name), 77F3 (formura) FZ2$57E L, <identifiers>TIZ, CID D&, (L&Y - 7 F DX
FH|E W 7z, <namespace> 203 2 BRI AT ZHEE S 5. <operation specification>
Tl <input specification>THHE L 72 7 — X REHIM T 7 A LREE, €D X 5 fEZ
LLTWBD0%kitibs 5. HlZiX, <input specification>"T CID HFEDIE# AL L T\ 5
RRET, synonyms Z45E T % & ZD CID BEDILEWHIIHT T A FRIFEED ) A bR N 5.
kD7 — AT, <compound property>-T property /XXX, YYY - ,ZZZ/Zt8ET 2 &, %
DILEY) OV ERA L ARV EE 2 EEEUE 35 Z L 23T E 5. <output specification>D
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https://pubchem.ncbi.nlm.nih.gov/rest/pug/<input specification>/
<operation specification>/[<output specification>] [?<operation_options>]

<input specification> = <domain>/<namespace>/<identifiers>

<operation specification> = record | <compound property> | synonyms | sids |
cids | aids | assaysummary | classification | <xrefs> | description |
conformers

<output specification> = XML | ASNT | ASNB | JSON | JSONP [ ?callback=<
callback name> ] | SDF | CSV | PNG | TXT

X 3.3: PUG-REST ®V 7 X }

<PCT-Data>
<PCT-Data_input>
<PCT-InputData>
<PCT-InputData_download>

<PCT-Download> URL:
GEFTomlloet] o> https://pubchem.ncbi.nlm.nih.gov/rest/pug/compound/ci

<PCT-Queryllids>

T d/962/property/MolecularFormula,MolecularWeight/XML
<PCT-1D-List>
<PCT-10-List_dbpecompound</PCT-10-List_db> This XML file does not appear to have any style information
GEIALIGR ek associated with it. The document tree is shown below.

<PCT-1D-List _uids_E>1</PCT-ID-List uids_E>
<PCT-1D-List _uids_E>A8</PCT-10-List uids_E>

v<PropertyTable xmlns “http:/ pubchem ncbi. nlm. nih. gov/pug rest”
</PCT-1D-List _uids> xmins:xs="http:/, /. w3. org/2001/XMLSchema— instance”

</PCT-ID-List> ¥s: schemal.ocat i on=" “http://pubchem. ncbi. nim. nih. gov, /pug_rest
RCT-uersllids Tds> hvtggfcb,eeg?gzgm. nebi.nlm. nih. gov/pug_rest/pug_rest. xsd”>
</PCT-Queryllids> <CID>962</CID>
</PCT-Down| oad _uids> <MolecularFormula>H20</MolecularFormula>

MolecularWeight>18. 015</MolecularWeight>

<PCT-Download_format value="sdf"/> </Propertiesy

<PCT-Down|oad_compression value="gzin"/> </PropertyTable>
</PCT-Down| oad>
= S ZE
e 3.5: K (Ho0) OIFHERET 21 7 =
/PCT-Datai —
i A I URL & 7 — X HUSFHE R

B 3.4: PUG IZB1T 2 XML ILE DA [?]

B TIEBUS L7 WT — X2 D L5 R TH T 20 25ET 5. FEARICIE, <input
specification> /<operation specification>/<output specification>DHE 77 ZHE TIUIR <,
file LT, 7K (CIDI6]) D7rF3X (MolecularFormula) & 77F & (MolecularWeight) %z XML
THURF L7258 2 M7 T

§ 3.2 LEVDBERTFEL ECESTAFE

L&Y T OGBSO WTIRR BRI, 7 EAf ¥V 7+~ T 4 7 AT H bR
TV A LAY OREERBUCOWTHAT 5.
MOL 771l

LEYOREEEREIL LT F A MERD 7 7 4. Tmol) DIRTTIRIEEINZ Z &
MEZV, 77 AV E L TWBEEFEEETD 3 RITEED 2+ ¥ DJFEF[F L2
BUEOWTWE2D) A MR E N TWS. BEOHEER Y mol 7 7 A LEHEK LD
DEX?NIRT

SDF 771l
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M0 9 00 0 0 0 0 0899 V2000

1
17.3600 -18.9000 0ooOC 0 000 O0CO0O0D0O0O0GO0OO
18.6724 -18.2000 gpoooc 0 00 000000 O0O0D0
19.7849 -18.9000 gooooC 0 000 O0CO0O0CO0OO0O0OGOCOO
20.9973 -18.2000 g.ooooc 0 000000000 O0D0
22.2097 -18.9000 g.poo0OC 0 00O 0 O0CO0OO0O0O0O0O0OD
()f1 23.4222 -18.2000 gooooC 0 000 O0CO0O0O0OO0O0OOCOGO
24,6348 -18.9000 g0 0 000000000 O0D0
19.7849 -20.2993 000000 0 0D 00 0CO0OO0O0O0O0O0OD
”\\\v///\\\v’,/\\ 20.9973 -16.8000 goooo0 0 000 O0CO0O0O0OO0O0OOCOGO
I i 1ZZQZU%W 0*20 28990 gt 000000000 O0O0D0
OH OH 23 10 00
34 10 00
C00379 1E 10 00
56 1 0 00
6 7 10 00
38 11 00
49 11 00
o1 T 00
M END

X 3.6: KEGG COMPOUND THUS T % 2 i MOL 7 7 A /LD

MOL 7 7 A VBRI E LIIRET Tsdfy D7 7 AL, 2298 ED7FD MOL 7 7 4
Ve T — &NﬂXf))BHHﬂ*kf\?“ﬁ'éﬁ%ﬂi, p@ﬁ;ftfiéptﬁlﬁb\

SMILES
(LEMOREER XFHITE LI b D, RO - TXFINZRL TN L [7].

1. FEFPRTRLEETRL, 2 XFTRAPOE I WET (Nb & NB %) 1% [ | THte

2. IKFRFIIEMT 2

3. BEEET AEFIIERCE T

4. ZHEBR =, ZHEHESRH#TRL, BES - FEEES BT 3 (FEERTIX
INCFD c RETRILT S)

5. AFVRETHEEDRZVEDE T T3

6. MBS A EFNE () TRILT S

7. EREESEIIUINT U CUIMERT RS e & DI (CLARY), BHEEMETRT.

M EDHANZFEE D W TR E L7z d D% generic SMILES & FERAS, DINOFHAIZINZ 729
D% isomeric SMILES & FEX

1. [FRE (B ZIXKZR) 23D 256 [13C) W H RELITT S
2. ALERBEMAZXAIT 270 0MNicE 2 (@) $/13 faq) TRHET S
3. _HARETELIRMESEZ T/ & ¥ TKT

TJa4VH=TI)>
LEYOREERREZ Yy MIITRE LD D, #EDO Y OEMNTEHT %0, £
MWEHR Y CREEND S, FHlZ1E, MACCS Keys D7 4 A =7V >+ [?] TiX, 166D

KR E 2 LEYDR R > TWARE I B0 1 TRELTWS., 74 hH—FY
MEFIALEYIFR L OFELIE B THW SN,

LM DEIEL (NI KIL)
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from rdkit import Chem
Aylitol = Chem.MolFromho!File( Xylital.mal")
Kylitol

H

import pubchempy

pubchempy .get_properties([ 'MolecularFormula”, "Molecularlieight”,
HO OH "IsomericSmiles’ ], “glucose ",
! *, as_dataframe=True)

H H

Formula Weight IsomericSMILES
Chem. Mol ToSmiles(Xylitol) cip
‘OC[CaHI(0)[Cear] (0)[CaH]to)ca’ 5793 C6H1206 180.16 C([C@@HN[C@H](IC@@H](C@HI(C(01)0)0)0)0)0
from rdkit import Chem ) . VA — ==
from rdkit.Chem import Descriptors 38 PubChenlpyVCy}I/: XO)I%%E%
Xylital = Chem.MolFromMolFile( Xylitol .mol’) VA=| ey
Descriptors.MolWt(Xylitol) Hy/fﬂzbfuﬁtl:l%

152.14600000000002

3.7: rdkit Z WL EY DI R

PRI TRk 4 72 TIZAT 5 720121, (LEMEBIEIL L CTRIET 208N H L. 2D
HiEL LT, o7 4 v FH =7V Tk y MITILEYZEEL L TW 55, Yk
EZRHe LTHuOh S Z 2 2V, —RINCEBOYIHEED W S, Z2RITORH
N7 ML LTLEYORME R T 2. 2o OEERCYEETILEY DR E £
L7z DIFFeF eI TV 5.

RDKit [?] ZAWALEMDT—21E

RDKit (& Python 2t LT3, {LEVOHE LIRS 74 77V THS. SDF 774
LR MOL 7 7 A Vi AAA THEERDOEGRZH I LD, SMILES7 4 A —71)
Y MNIERT BN TE S, RDKit TIEHAAATLHEERD S, (LEV DR TFZEE
TBEZENTELD, LEVRLOELMEZFHMELZD, HMWMEEICREIEZ R
TE5%. fle LT, ILEVORTFEEZERKT S MolWt ZHI D 72WiE, MOL 7 7 A L
BIAIAATALE DA > 22 > ZA%4/ L, RDKit @ Descriptors 27 7 23 % MolWt
XYy RICER LA VAR ZARETZ T, MolWt SgtE XN a3, K722,
rdkit Z W TEE OREER & SMILES ZHi 1 L7eiT, BXMMEEWD MolWt 2 &HE
LR E T

PubChemPy [7]

PUG REST % f\WT PubChem D7 — X ZHUS T 272D Python 74 77 V. (L&YW
4% CID 25180z LT, MRILEVWOYMEESS SMILES * B 52 Z BN TE 5. ffl L
T, ZVa—200FR, 7FE, IsomericSMILES ZH5 L 7-/ER 2 X2 21RT.

EC BESFAIFE

FRETHN LG RBER(LY: - R T — X=X HWT, BREKRICOTHIE
EITOMIENZATORAT WS, 22 TRLED, BRIECESICL > TEHINLTY
20, [FRICZ DR Y HWT-REBO (RSB RER e L TERENLTWS. 2 ZT,
REMRICERS 21X, ERANREBAR TR 2RIEEEL, FECESIC1OELIIE
BRI TW3S., il LTKEGG ENZYME @ EC3.1.1.2 TIEREN IO 3D R
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(o]
OH
i O)LCHg H H
R07342 R01241 e @ ¢ o
co0001
<00033
6] cooi4s
OH UUUUUU
OJ\CH3 j\
> + HO” “CHj on
/
F‘, c1oess 00033 O\H/CHB
c18683 % HOL] 0 S e —
H. H R0O6893 | |ctee3 / OH
~o” [ \ 00530
C00001 " ’ 6
N
cccccc HO™ "CH3
uuuuuu

X 3.9: EC3.1.1.2 DRER 2 KB

TR LTI TED, 7o X5 (b¥RIEe %%, ZhodRIGRITH LT, EC
HFEODHEMEEZEZ, IVZBLORIGAZIELWVWECHESICHETES XS ICHHEET
NEBETT 2MEDRFIITbNTWS. IR T2Oo0FELRT.

ECESTHFED 1D LT, 73 /HBEEYIOELUMEZHNEbDNH 5. BHERITX
NRIBThHD10, 73 7BEHTREINS. 73 /BEYOELIMICHE I NT, %Y
TRHZECEHESEZTFHTS. 51 200FFEL LT, AL ERYOMEICEH LD DD
3. MiEE 7 4 H =TV MRETRLZDD (7], WMhEe U TR RS DLEE
LICHEH LS 2 R E0d 5.

T4 A=V P HVEFETIE, BRECERZ D TFORINE (777X 1)
WEHLEZ 4V H =TV P TRLTWS., ZFO%k, HE7 40—V 2 s rb4HY)
T4 H=TV Y MNEFINRIEED T 4 =TV W EERTS. ZLT, ECHEN
EINLE LTHEZALNTOWBERIGEDT 7 4 =TV bena—2V v FEEEZK
», NEEEr 22 DD ECHESEZE DY TE WS HEEHAVWTWS. filziX, KEGG
REACTION @ R00005 IZEFk Z LT\ 5 B C01010-+C00001 <=> 2C'00011+2C00014
WKHLT, E3TDO0T 74 H =TV e MFP LT, KIEED 74> H—7V b
RFP ZDLRD XS ITERL TV 5.

RFPROOOO5 = MFP001010+000001 - MFP2000011+2C()0014 (31)

W& DRHEM 723 DL FEE b 2 W A FIETIX, RDM A& =2 23N 5, HE &
PO SRS LT, MIGHDET (R atom), ZDEFHEDFRTTHEZ - T 258 (D
atom) & —H L TV A (M atom) ZEFEL TW5. ECEHESOEH L EPD RDM <
R—>¥, ANNUZRRKIED RDM 8% — > QLN Z RS 5 Z & T, AJIRKIGD EC &S
ZTHILTW3.

§ 3.3 USRI VIFE

AIFFETIE2DOD T AR Y VI FEEZHWED, ZRUFFNZ ZTEIZ 72X Y 72
OWTIRNRS, 75 2&Z ) RSN T — Z2DA RS Bk LFEED—>oT, FFE
DHEIEIZEVEHPIL TWETF—XES LTI 7RAXEEHRL, DET2FETHE. 7—
BMWLIDODT FTARDAIIZIBT BT F7ARY) VT N—RIFAR) VT EMHINTED,
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FEICE > T, RO SRARIBTZILRHBTDZY I NI IRARY VY IIHIFEET
5. 73AR) R FEICHBERN S SRR v IEREBIR Y S AX ) 1T eh .
FER 2 2220 Y7 TikE s, nERObD0 BEMDOD DI T oIS, 5EBIT
B TF—REBLT1ODIIARL AR LEDE, Vs 5 ZAXICHE LTV FETH
5. BEMTE, T —R2ZNZFNE1DODITRARARL, FEDFRMEIZL/=03> TH
BT =BT 27 7 AREIVNT 5. BT —X2H>or7 7 AXFELbEMEN, #ik
B IAREL, 8E LY 7 AR EFTHDIREINS.

FEEACIXEER L FICHWSN, DITTIE, BERAICBITZ 7 72X L TV
HEEIZONWTIHRS., B, 75ARC, Cll@T 357 —XDEEEZNEIN XX, X1
Y xo DR d(x1,x2) E LT ED 7 7 AXEOHE#EE d(C1,Cy) T3 [7).

=y ShL e

2ODT FTARNDT—XES LT, OB WVHEREL LT, ILEXI 72X —

PUERLT 2. BTERIZD VD, BTV ZRTW5S.
d(Cy,Cy) = xlecr*llligeoz{d(xl’x2)} (3.2)
RIEEEL

BRI LT, RDEENEWVHEZEEY L2 0, ANEIZEZIHIVD, 757X

YA XAD—EIWXIRHMEADD 5.
d(Cl, Cg) = xlegll%c);e@{d(xl’ Xz)} (33)
BYE

20D Y T AXRNOEZFTDOEEY B L, &7 7 XA XY A XA TH|- 72 Eg 5L
L7z D. NIUEDFHED VL. 75 AZRPFIRICHESRFENREIELZ D iz we I T
W3,

1
d(C1,Cy) = e Y > d(w1,22) (3.4)
|ClHCQ’ x1€C1 z2€C>
I #+— K&

HoMUD2DODIT FTAREWEEL, BALEZ ZAZRNOENINT S, T—XD5)
BLE(CLUCy) I LT, FERTDET FARXNDT —XRDITHE E(C;) Z51\\We22h3, e/
ERDBITRARDRT EREETHHE. FHERIEIZLA 200D, nHEERENEVWE IR,
R 2 222 ) 7 TRABHAVWHLNTWVWS., Uit —FHFDA X—=IRX?22NRT. 75

QZE;E? (3.5)
E(C) =) d=, ;) (3.6)
xeC;
d(Cy,Cy) = E(Cy U Cy) — E(Cy) — E(Cy) (3.7)
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8 8- feRA o o @~
lO@ﬁﬁ o5t 25 2 2 HABROH 0 0o o 8o
[ ]
| . ; o5
55 2 R BEAFTI DO 3.11: k-means {ED A X = (7]

X 3.10: ¥+ — FIEDA X —3 [7]

ol <>C>C).”<D

k@l C

a=w p . . . -
mgg O O
&= (&, &iay s ip)

ABDE

(p;kﬁ) wj - (J:;fl':x_'fg-, ---?m.jji): (J - 1?27 "':n‘)

X 3.12: SOMIZBIFBEANT—2D~ vy 7

JEFEBR Y SRR VY

JEFEEN 7 2 AR Y VI TlE, o LDI TAX) Y IIBERDTEE, SFIETE
HDONTVWAREAEII LD T, T—X20HT 5. FEENI ZZXE2) > 7OFERZ N
KODPLLMITRT.

k-means &
T—=RIIHNLT, VXL T7RARXREZEDIRD, HOIIFEHEDOWTY 7 AR ZEMERL
TWLFE. UINOFIBIZI>TIZ AR Y V72T,

1. BRINCIEE L KkED 7 S RZ ) VN, T—REE I VR LMIEIDIRS

2. %V T ARARANDET =R L TELEFEL, 77— Xm0 RMERMCH2ELD Y
FARIWZBT B LI, T—REANDI T RAXEIRDET.

SIRVELTETOT—XEDI FIAXNEEIND ET, LELDFIEEEDIRT.

Bt < v 7 (Self-Organizing Map: SOM) [?]

ZRILT — R RISy L, AL B2 2R % Y Y OFER IR EDOT L
Y XL%ZRT 7. nflD p RTBBIRS b vy = (21,252, .., 75), (1 = 1,2,...,n) &,
2= bm(i =1,2,.... k) THEINT, 2K FHEICE®RTS. KNTZDA X—=Y
AT, ZOLERLI=y FOELE P = (ry,m0) &L, T0Em; OMNENZ L d
5. BT, L=y ME, HAXRTZ MLE = (61,80, &), (1 = 1,2, k) ZFoTW»
555, 22T, x;, myThEh, ANE, HHEEMNY, XROFIE L > THE
REHT S, (L, &1E7 VR ARMETHHEEITS)
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rr;onitor E : ’@“
] - - 55
desk T =) !
mputer : -"
| 208 220, §5
indool E T T paas 221,3?1?
tabl i i '--'_'2,,.—- aras / J
desktop : az‘n / 1 J
I car ! Ztng ] ‘
| man — i ; \ ,‘;2 7
| hllllﬂlng;';"l i “ﬁ/‘\\\_{u,‘ff "z'./ / ’." 2 3
| tdoor E P2
1 screen-) E
I Sth‘J H
electronics i
a1
e
close- H
. :— 5
08 B;
184 22 e
l3ﬁ35%%77x&u/7ki5ﬁ@

E il 3.14: SOM % AW fTEIEE R4 59 HT

Lj=126n%TOIHIZ, &z I LT2—=2V v FE#E ||z, — &|| ZKD 5.

2. ||lx; — &|| BR/IMEIZT 2 & 2 € LB, ZDE ROy EBEHELI=Y I m.
YIS, BSE L=y b m, 8 ZOEFEDI= y FHFEFOEANRY FALERD XS ITHEHT
T 5.

{&=&+h@hy—§}ieNz 58
&=& i ¢ Ne

N & m, DEFEBERL, m. & NATEEND m; D x; \EL 85 X5 ICHEH I
5. F7z, h(t) BUTTERSINLEHEBTHD, m. Db x; 1ITIHDL K5I
EDTB. L, alt) ZFEREE (EERE L OEME £ IZED), o*(t) I E N D
B D ICRE Y 2R R L T 5.

_ —llre =il
h(t) = a(t) exp [ 207(0) (3.9)
3. CHEULIE Rl BULAKEET, j+1 2 LTI12%#0iRY.
43&1%1@@%¥tb FRE LM E TR EITS
FE%, =2V v FEEEmin||lz; — &|| 27T € 2FROBEL=y bm.lx; &
Vyﬁyﬁ?é

75X&Uy7%mmtﬁn%kbf t b OITEI R R — 2 2T L, 178 21T -
d0nH 5 (7. T, EEFEHRAPIZHWT, HFICH > TW 2K EZE#RL, oW
KL %ETHFRA T — &ktﬂjjb“cmé R, TFRAMNRA VT T—RDITARY ~
%475 Y 7 +v =7 KH Corder [?] ZFH\WT, VA% OFRRHIIEEICE L T, MEN 2
FAR) T EIToTWS, TRICE->T, 77 RAXRNIIEZN YKL SITHRIKD
ARY MEZGHLTVWS., £z, SOMIZE2 27 7 AKX »I7diTbiiTws. BHlxh
72T =R BIEFBIZSOM D2 KT~y FEic7ey hLTWE, FYuy hAEHRTHAT
WL ZeT, [THORRINZIED, BEOREICEIT 21THOEUEZ TR LTS, [E
B2 AR 7 SOM ZHWIATEI M Ok 2 X778 X K?72RT.

22






iy
i

— o,

—7

S

§ 4.1 FHMHEZIEZRV-ECESTH

37 C OFHLEY 2R T 2 0BFICBWT, ZAUCRELRAEE R E IR0,
RBENRLSBBICEME G AR WETITA2IE50EE L. 208, EREOEE % H
W3, RICYDOFRSEDERN7Z T OFIRINEK, RICOMFBLRY, V=7 IZX MY —
DENTRIEE B0, BREAVAIEZPEIML TW5. ZIUHEVRFED KIGETT
I DR RHEREEIRTZ I ERE R-oTETWS., — 5T, HREREERYD
EOMNE L, EVDTHICEOINETH 3720, BIEEROHGERD A TIXBRIDIEHE L.
MEMAOHMRH I LT, £720F, BET —XRXN—AR 2SI U TRERBERIEMO
Hi&%zolF, ZOHBDAZ ) —= FRET, 1 DDBRITK->TWL. 22T, HRF
3 NG R " 5 2 7002, BEEE TS 22 2T 0850, BREMOBERICh S
R 2 ZF LSBT 2 28D TE, RORZ ) —=> 7 DB E TR X 40— X2iEED
LZENTESL. ZORTEXINORT. /-, BRIZIECESTHHEINTED, ECH
FIWTEVMORATIE Z 2R Z2 HWREBN RIS RIER E LTid#EnTnwas. EC
g DR Z WA RV ROBEZR DB I N TV S, ECESZTHIT S Z
YT, A7V —= VR LT, ZOECHESHNOEBEIKRDAD I LN TE S,

Z T, RFETIE, B—7 v b e REZRORES X 1ZBICEHRER ECHESE2THIT 5.
Thbbt, ECHEESNOZHOBERZ KRy U CRlEREREME L THERT 5. Tl
DHFEE LT, WHeT3HON (Z—7 v PRIGN) & EC BB OREN KGN (EC K
JE) OEZLE T 2. R?22CHBOA X =V %RT. Z2—F v MRS THWE 3
BN, FERNEEETE ORI Z HWIUIBZ N D3> TWb. T T,
Z—24y RGBT 2 KD HEBIINDREEZLD, EC KIGRIZBIT 5 K H
SAERYIOREEZ(ICELIL TV 32513, ECHRIRTHWORTWAEEEZX—7 v b
THEHAT 28T, RKICOMEREND, BOIKRTEZ -7y MERYIBELNE LW
REZEL. ZHUXMLEDOTHFTHO LN TV B ELEORER 7] IV T V3.

FOIZ & 2 a2 %, RISROBELEOFEfEE Y LzHHe LT, X—7 v MG
ROLEME, & EC KERDOILAEYE 5 LTI RIS O FEBUE: 2 IEfEICFHEi© &
BN THS. HlziE, Z—7 vy MRILROKIEWD, 2% EC KIS MY i b
PILTWB eaHilidn/z2 LTdD, EEPNIEL 2 EC KIEROERYICHRDFELEINT
W, iMixNA0[eEMEDH 5. Tz, RICVISRERMIER D 2580202, K
DRIGROELEZFM T2 Z 0L 2 d. 2D X5 BB S KIS X 2 HEZEL
PELOEORE Y LTHWS.
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nazoEm g

- cl
CRLERYE c3%$m%zi:::::::cz
ALFE R DEEL RIGHERE % et
CERIEICPELL

BRARE hvB —C
BrosfRcEn |\ E=zkA FR(27 U —=7)
RIS &1 a By 30
BRICK3ERIL?

A maEeE
emeag, ) }

B a HER

B 4.1: TERDEERIR ERR T 2 HRRKRDHEK

HRTE]
=4y b LECRIER OBEEE L HFELL
= ZDECESOEEEAIENERMEE SN 3 AREENH 3 GELEOBS)
EERB RISHEES i (X=Y)
| | EC X.X.X.1
RGMA + REYB ———py BHIEHRY SRF L
BELTLEX
- [ECESoRENLERIER]
ECXXX] |EB#l + B2 — SRl 25—y
BERLRY EC XXX 1DERES
B - al(®fa)
ECXXX2 |RiSHL + RIGH2 =— gyl | ag%ﬁ'ub;
. - + a3(Emc
) WERLRZ KEEE L CORERRL
- ) BLEREOR LD D EER

¥ 4.2: RIGKOFALIE L

FOG 0 &ERYINDEZL 2 2 2R e LT, S0lR T2 W= - (b2 R
DZftE (FFHEEZELR) ZHWVW 5. R TIX, KIEYD SEBYNCELT 28D,
RN T OE(D, KISZBLORHEE LTHWLRTWS [?7. 2 ZTiE, KIGWDOERY)
DEFAEIIEH L7 4 Y HA—=T V> v eRD, ZOESEHKT S22 T, T3
EC KIGROEZEEZFHILTWS, LrL, 74 H =7V MI3RA REERD D, Z
NZFIULEYIDE D & 5 REHEZFHIAL TW 2D EE > TnW3, D%, 12507 4~
H—=7V Y N TCRKIEELOREEETE 522D LW, — 4T, Y - (b2 Rk
fEZ2R TR T, (LEOMELZRIT 2R LTEZ 6N 5. RDKit Tld 208 fEOD
KRB 250 POV I N TE D, SIARAARL D FHER D & ISR E 2 5T E
TE5%. 207, RDKitilih FE2HHAWT, ZRITTORMEEECE T BRI ORHY
N7 MERDZZ T, =7 v b e EC RIGRD KSR OMEZL 2RI T 5.

ZRTAYH=TV 2 EFARRICFREEZECELZ L TD XS ITERT 5. ERICDKIG
e oS E zhzn 2y Lz &, RICY i OFEEE RT;,, 44 ORHEE
#PD; 235, ZOE, £nEORA IS 2R EMEEE cv;(j = 1,2,...,n) BX
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£ 4.1: FRICAUTH T B FLibF Z & ORHE(E

| IEESIEE IR 20
DF1 CU11 CU12 cee CU1p,
DF2 CU21 CU92 e CUgp,
DF,, CUm1 CUm2 e CUmn

O, mEADKIEROFHENZ bV DF(i =1,2,...,m) ZLLRD LS5 I£T.
= (PDl + PDQ) - (RTl + RTQ) (41>

DE = (Cvila CUjg, ...CU4j, ..., Cvin) (42>

INHEHLIT, RMTOLIRix j OERICAROFEERZIERT 5. 1T X—
7y PRI T & ECHFS, I UIGdhF4 k5.

AR T MVHIRD 7= DITRE L R (L&MW E DT — &%, KEGG & PubChem 2» 5
NET 2. ZhoDT—ER=—AZHVW 2HHBL LT2o0%IFohs. 12HIE, APIT
F— ARG T 27— b STWERZI 2 THS. APIICKk-TREYL R LT —X
RRFICHUSTE 52221, ul oIV THEIET 2 RAT7240, BHEDOLPLT X
WORMY, $IRNLTF—XINEZITZ 5. 22HZ) V7L o TTF—ZR=ZAES5LD
TERPLRTVAEIIEDHD. BRDZT—EZR—ZANDZRY VI HRZWIEY, ZEZRER
F=RENEE LD, 1D0DF—ZRX—ANTERE LNV T —XEOBZRER 2 Z 2
TE5., RELR27T—X%ZAPITHISL, &7 —XBERETNT 5, £X, ik
BT —R2ERERHT T —AR—ZAEHET L2 bAJEEE 12 5.

KEGG TiEX??D X 512, KEGG ENZYME, KEGG REACTION, KEGG COMPOUND
BT, VZIZLk>TECESE»HRES, REENLCEBLEZEDILNTES. 20D
Bz b L ICEC HS E REWNRRICK BRI T 28L& D ID ZHIS T % [?].

PubChem Compound TIHMbEVDFHEERZ ¥ KEGG IR WERSGEEHR SN TED,
CID TEHXNTWS. X512, CID X PubChem Substance {IZEBWT SID & & HIZHid
TATVWBZenEL, SIDIE KEGG COMPOUND OftaME#HRIZY > 27 ¢ LTHRIL X
NTW3E., ZHUTEL->T, RESD CEESTEILNLRICD & ZNZhDILEY DR
HRE2E2 e TE 2. 4HENE PubChem 22 5{LEY D SMILES [E#RZHIS L, C&HS
¥ SID * CID OFfinZ & - T SMILES TR DO KB ¥, EC BESOMIEREIENR T 2. K
222 C &S L SID OFLBEfRZEFR S, SMILES RO EY % RDKit THiAAirZ & T,
CEYOREEA 7Y =7 MICEITE 3. 2huck D, #EXE2arYa—X ETRET
%t & HiZ, RDKit DRt FZ2HWTRHEZEIE L, (LEWZRIETERAT 5. &G
RCBWT, R ISV DZET 72D, 1B L7 SMILES G & EC &5 DR IHER
&0, ECHEB L ERIGADFEEELEDREARY ML EZEIRT 5.
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Entry EC 1.1.1.10 Enzyme

Name L-xylulose reductase;
xylitol dehydrogenase (ambiguous)

Class Oxidoreductases; Entry 00379 Compoun d
Acting on the CH-OH group of donors; Name Xylitol
With NAD+ or NADP+ as acceptor Formula  |c5H1205

BRITE hierarchy ) Exact mass|152.0685
Sysname xylitol:NADP+ 4-oxidoreductase (L-xylulose-forming) Mol weight|152.1458
Reaction(IUBMB) |xylitol + NADP+ = L-xylulose + NADPH + H+ [RN:R01904]| [Structure

Reaction(KEGG) |Re1964
React

OH

1
eeeeee ) HO > oH
OH OH
C00379

Entry RO1904 Reaction | o )
Name Xylitol:NADP+ 4-oxidoreductase (L-xylulose-forming)

Definition Xylitol + NADP+ <=> L-Xylulose + NADPH + H+

Equation Cee379 + COee6 <=> CPB312 + COeLBS + (O8O

\)

X 4.3: EC#%%5, R&ES, CH&SOSIR [7](—HfHkrE)

SUBSTANCE RECORD

87-99-0

Other DBs |CAS: 87-99-0
PubChem: 3669

ChEBI: 17151 PubChem SID 3669
ChEMBL: CHEMBL1865120 CHEMBL96783

PDB-CCD: XYL[PDBj]

3DMET: BO4675 Structure -

NIKKAJI: J3.9@5E

Source KEGG

External ID C00379

X 4.4: KEGG ® C %5 £ PubChemSID DXt [?](—ERHA%)

§4.2 RERY 524 VI & B RTTHIA

FIGZELDOFRHE . LT, FIHEZELED 572 2 2 RICDREANZ M vE WS 5, KT
BAZXBRETEZZeD, BELRE37—2A03H 3. —RINCZZELEESTTOm
WITHE AT . ZEMREE L I1X, SHZHEREICEWEERD 5 & 2oz 23R T, N
{LHRER D EREOR TOFER  XATWS. XTTOWWE, WA ZERNRZ WA I
Zh, WEEHOFEEE ENLMETH 2. SEOD7r — A TIEFHEDE WA FORT 2377
T2, ACESREBRTHEET IRk, EZbofEo—E e LT, o
FIRTEDBEADINREL RZEZONS. 2D, ZEILIEORMEZ I L
DD, KILOHITED [FRIZITS .

ZEMEZ RIS 2 7-D121%, HEDBWRTOZERICH LT, 56K 2D R
TEDPIGND ZENZ W, UL, o THEHERZREZREL TVE S AJREMES 3/
D EDOEHBEDE ORI LT X R WEDOREND 5. 207, HEICE %, i
RFHETEENL S AR V72175 e TEEEFE 2RI HEZHWS (7. 22T
X, REREHEY 7 I AXEOHERME LTI 7RX) V7275, KINTZDAX—=V%
R

BRYIDBRETIX, i FES Lo —I0MMTbh, BREDN 20D 7 AXBEMRI
5. RIZTZFGARESLDY—=I kD, REFHEZHVWSD, ZOLEXELRL75X
Z Db FETHROHEBEDENRZICGEHT 5. 20607 OFTHE RS EWRT
DIFTARES LI, 7I7AXETOHEIRbEVEFREEZIONS. 2D, RER
BEEERH WA Z 2T, ZROEDATHOMHELZER L, ZEEEEONE LS. KT
HIE Y LCX, F2Z 7 AXNOEERTEERL-EGHRGEDTZ2ERKST % 22T, HEDE
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1EEIAEV =R FRDERAEL |

BREBIFRAED 7 7 A2 HoEREr RSV
A7 TR N

= BbLELAT 25 2 2 RIBERE AR
552 2R

s G5
=l

X 4.5: REFEIC X8 BTFDI 2%y 7

[ )
BRG] 3%
Q -

# 4.2: BRI DO WEUE BRI HF O HREE TS

Te0b 70 | b2 - | idfn]
sl T 1 0 sz |-+ | 1/s1n
Al 2 1/591 0 e 1/
AT | 1/sm | Usw [ ] 0

WEB OB T2 H LWV 1 ODRdT & LTRET 5.

77 RAX T 0T L& Python @ sklearn ICEIEINTWAEENL I IR XY V7 TH
%, AgglomerativeClustering 74 77V [?] ZHW5. b+ u, vEIOMHBEREEZ s, &
Lizex, UMFoLoickah3.

o gﬁmwffmmﬁffm)_(kﬁb,@wcmm%ﬁ%uw®%@@$ﬁ)
\/Zz‘:1(cviu - Cvu)\/zz‘:1(cviv — CUy) (4.3)

Sup WX LT, WM o7z, 1/s,, Zibilh FRIDFERE L, Python T&R??70D X 5 2k
THNERER LT 2 RR Y 755, 22T, MHERBD 1 e R2EREZ0 LTV,
AgglomerativeClustering Tl&, AT —& & U THEDORHEANRZ MLIZF TR, HHHT
WD Z e TE, R FHTY—Y 32 XOBERZIEET 2 2eATES. 5H
GBI E s 2 0.9 FTRbB, 1/s; £1/09~ L1l Tidid FE~Y—YF 5. 772X —H
TODYZIARY Y 7IZBWT, mEliiiEz vzt &, 75 2%l d(Cy, Cy) 13,
R2?2EDDTFD X STk 3.

d(C1,02) = max (=72 L, !

ueC1,vels Sy, Suv

< 1.11) (4.4)

IS ZHWTROFIETIAFHDS 72X ¥ 7 %1T5.
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L. 1/s;; £ 111 20723, sb FORZICBWT, HOWOEHIRE L k2 bD2~v—
T5.

2.1/5;; £1/0.9 = 1.11 LR 2B FRT7BFEET 527 7 AXT, d(Cy, Co) D3 74
5075 ARC, Coex—IF 5. FMMERMTHBTXTBFELRLIRDETHED
14 N

3. VIARRN VTR TIR, VIARBBELEDY ZARIIHET b FOXERE
57 5.

4. A2 5 2 ZNOZFLBRF OFRFEESI N UEHEL, B X FEzTVv, ARG T
ZH sl T LTRIHT 5.

RINZBWT, [ 7 X2 FRILZ F &, GG T clusterX(X &7 7 A& EF)
CEXZ 52T, KTHIEREITS.

§ 4.3 SOMICKBRIGHNIZ AR VT

RITHIR U7/ 27 v W T, RGO LE Z i3 2 Fike LT, SOMIZ
X227 52Z) 7 %iTS5. SOMEBRH WA Z e DFFLY LT, 220 Fons. 1 DHII,
ERTTLER N DR AL TREIC R B TH B, BRICDORHER 7 FLDGE, KIHRE S
L ONMEBRIERE LIC WS, 23 0T CTHMT 22T, ZOMREZIET 3 Zh
AREX 722, 22HE LT, Z79AX Y YA X2HUUNERFToNS. FEHUER RS
2FEE LT, a4 VELESHBEGREESH W 203, BED KIS OFEEUE 2 3
N7z 2120%, BERNREEI#HLWGERH . ZOBRIZ, 77AX) Y I72HWS
ZriZ&oT, ETCORBEAROEUELZEET 22N TES. oD ehd, X—
7y P RIGERDE 20T 2 A0 E W EC RIS 2 EIFIR IR T X 51, ftho
KIGRE S LOFELED R e BN TEZ X512k 5.

AWz SOMD a2 4k LT, KH Corder THHEN2 SOMDREFET 7 A V&5
FBiE ST, REEFHOY —2a—FE2HWS [7. AT %7 —XIEKIcHlEZ D
RIS DFHEANR 7 vz 2RI LTI L 7202 W5, SOMD 7 r s Z 4412
WBRBHED Ny = LTHEEINTVS som ZHEHLTWS [?7]. 7By PRODOIN
MEZ =7y b (T) e KIGRD ECHEEZKS.

2= MIZ400(20x20) TH D, 2= FOBIRESAK L T 5. FEHIEKE L RIEN
T %217 5 BebE & DORERE D 2 BEF$I2 30 T175 (KH Coder3 V7 7 LY A+ v =27 )L
WZECER). AENE 1 EREE 1,000 81, 2 BFEH X 200,000 ¥ L7z, SOM DFEfTHR, &SHE
=v b FICRIERDOFHENR Y bdi~vw By 73N, k2 BEN I I 22) 7
MIETEINDE., ZDIZFTRAXR) U 7Fa—27) v T XK 27 4 — RIEIZ X > TITDNA,
SENE 7 7 A2 TERITEINS.
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EERGERL MICER

§ 5.1 HEEROBE

AR DFEERDOTRAUTOWTHAT 5. 7, (LEVWORHEAR S bLeKRd 5780, KEGG
¥ PubChem % & B MILROIEREFIGF T 5. K2, KIGRADKIEY) - LD SMILES
1T 5. X512, RDKit 1I2H % 208 LR T2 HWT, {LamoWH - {b2fReEE
REIEL, FHEMEZEEZRDZ 22T, X—7 v MRIGRE EC KGR %, 208 ZITDkF
BRZ PLVTRET 5. X512, TEUIREZ OB TEZRNAL, BEMI S22 ¥
X o THBEOE VIR FRELZ2 DT, Hi-ERILRF2ERT 2 22T, Xt
HIEZITS. ®RIZ, SOMIZX s TRIERZZ I RKZ Y 7L, =7 v PRIGRITH L
THEYIRERERL THIT 5.

BRR 27— 2% g, BX ORI OWTUIRTHAL T\ L.
2=y FRIGH CIREFEDFHES A
SN, BT EARERT 2EBICEIT3, 1 27y THOERO MG ERE YT
% (7. K2R =7y FRIGRETRT. =2y F20RRKITDNIARTDHD, VER—
A (A 1) OFE— 7 v a—1iln 2B IR A7 U3 2 RIBTH 5. Z ZTIE,
8 DDMERBTIINT 2, EFWDT v A WNRZFARZ DD, A7) —=V T %1{To
TW5. HHEINIZ Novozym43s DEEBRB N —RENKER & 72 o 7223, 24U BRENDA
X2 EC3113ICHHEINIHRrINATWS. FHEEEILED, BMEBZSTHZITS
72D, TRRFNEERA TVWR5E, ZORICREX—7 v b2 LTHID EC KGR &
LHIZSOMIC X 22752 %Y 711213, EC3.1.1.3 DRISEMN X —7 v b 2 DRI
BI2rEILNS.

—HT, =7 v b 2OMIMNE, BETIREID ZBRVRERZKIGTH S, #1DIZHID
KIbERL=05, ERYIOINRE FiF 372012, Fiitke L CHELUOME 2R oLEY
WEXHZ T, XR—=Fy b2ZHVWEEEZIONS. X—F v 13 EC3.1.1.3 DiEE Y H
WEGEITREID S 2RIETH D, DI T2 loRIEE LTX—7y M1 Z2RET 5.
EC Kb Zzhzhd i -7y b RIGROFELUMEZEZ SOM D7 5 A &) > 7Talfifb L,
HUEY UTEC3.113 KN X —7 v M LT Y DHBANINIE T % 2> CHeEF L% 7
T 5.

LEBS R ¢ 7% % EC RIST
SEOFHNIEE T 2 EC KSR EH SN LD 729 A TITS. X—7 v bONIBIE
TR T IVIIKITFRDB G & 72 5 T AT IWALRIGD 720, AWafEERE LT, EC3.1.1 D
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O O
OH 0
. HOAU/ O__oH
=4y b1 ~ * — (o)
HO ©OH = W
HO  ©OH

O._oH o _ lipase
HO
/\U/ * \HJ\O’N\T/ t- amy1 alcohol \e‘\ /\g
HO  ©OH 50°C,20h [¢]
3 equiv
Enzyme Name 5-isobutyryl ribose assay yield%
A _lf s k2 | Novozym 435 (Candida antarctica lipase B) 65
IMMTLL-T2-150 (Thermomyces lanuginosus lipase) 40
IMMRES-T2-150 (Resinase HT lipase) 38
IMMLIPX-T2-150 (Lipex 100 L lipase) 56
IMML51-T2-150 (Novozymes 51032) 61
IMMP6-T2-250 (protease from Bacillus licheniformis) 11
Lipozyme RM IM 10
CDX IMB-103 33

51 Z—2y b RIER

IKDRBEEPEY TH 2 EZONS. T, IIKGEP I AHE 72 BT H
D, NKDEERTT AT LB ARETH 272D TH 5. Lizd->T, EC3.1.1KEKd T
AT MET 2050 (0% RICY, KELEERME 35)TR—7y s EITS. —F
T, ECOECKERIIH LTSI 2 e dEHEETHEIZEEZOLNS. La2L, EC3.1.1
DNDOBETHEML TS LiliS N2 A[REMEEZEE L, SM, EC3.1.1 ik iz
BEREL, TO5ATREL DB TFELE L Z0itd FEIRIC K - T, WYILREEREY
FTHITE 20505 5.

T — X DM IGREUF C EIE

%3, KEGG O ID R KIGAZHE T %Y —RAa— FEHWT [?], EC3.1.1 IZJEF % EC
%5, WL 3 RES, CESTHERINZRESORGRERE L, Zh2hoxtkz
YER U7z, [FIRRIC PubChem 2> 51% C &S & CID, SID OxHLERZEBIGF L2, X CHES
¥ CID £7213SID 8 L, PubChemPy IZ & » T, &MLD& 4D SMILES
PG TS Z e EilATz. LoL, CHEBICNT % CID B 2ERI L T ARWEETS,
SID Z51#2 LT, PubChemPy %5 SMILES B T & WA Y OMENFEL. *
ZC, PubChem @ SID THZER L=V Y ZHNTSDF 7 7 A L% AFL, Z1% RDKit Tt
HiAH SMILES ICE L 7=, F72, ®#—%4 v @ SMILES & SciFinder” TAF L 7z MOL
7 74 V% RDKit TE#1$ 2 Z e THIG L2, ZNOHDSMILES 2% 2T, X—7 v b
BLUPECES T 2, S0 - £ D SMILES MISERZER L=, MUR, £7?, £
7?7, BXURINICEN TR OXIGERERT.

MR DAETLE 1

1§ 517z SMILES M52 1213 KEGGC COMPOUND ICESR XN T WV (BEDH L
W LEY, H2 VBRI TWEY, BEAIELHS A TORWMLEYBFET S, £
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# 5.1: EC% 5 ¥ KCID £ 5.2: ZLEW 1D Xk

ENZYME left1 left2  right1 right2 right3 cid pubchem_SID pubchem_CID

0 3.1.1.22 C04546 (CO00001 CO01089 None  None 1 C00001 3303 962

1 31120 C01572 CO00001 CO01424 None None 2 C00002 3304 5957

2 31.140 CO02868 CO00001 CO01839 None  None 3 C00003 3305 5893

3  3.1.1.33 C02655 CO00001 (CO00031 CO0O0033 None 4 C00004 3306 439153

4 3116 C01883 CO00001 (CO00068 CO00033 None 5 C00005 3307 5884
173 3.1.1.111 C18125 CO0001 (©€22237 C00162 None 18594 (22269 405226444 6365572
174 31.1.115 C22218 CO00001 C22219 None None 18595 (22272 405226445 11788398
175 311117 C22373 CO0001 (C22374 CO00069 None 18596 C22273 405226446 11411510
176 3.1.1.118 CO01194 CO0001 (©C22400 C00162 None 18597 (22274 405226447 135567131
177 3.1.1.118 C00416 CO00001 (C03974 C00162 None 18598 (22275 405226448 44468216

% 5.3: EC &S ¥ SMILES OXfige

ENZYME left1  lefi2 right1 rightz right3

0 31122 C[C@@H](0)CC(=0)0[C@H](C)CC(=0)0 [HIO[H] C[C@@H)0)CC(=0)0 N N

1 31120 0=C({0)c1ee(0)e(0)c(0C(=0)c2ec{O)c(O)c(O)e2)ct  [HIOH] 0=C{0)c1ce(0)e(O)e(O)ect N N

2 31140 Celee{OC{=0)c2c(C)ec(0)ec20)eci0)c1C(=0)0  [HIO[H] Celce(OQ)ec(O)1C(=0)0 N N
3 31133 CC(=0)0CIC@H]10[C@@H)O)IC@HI0)C@@HIOC@@H10 [HIOH] OCIC@H]1OC(ONC@H](O)Ca@@H)0NC@@HN0 CC(=0)0 N
4 31186 *0C(C)=0 [H]O[H] "0 CC{=0)0 N
173 31111 "C(=0)0CC(0)COP(=0){0)OCIC@HNIC(=0)0  [H]O[H] N[C@@H](COP(=0)0)OCC{O)CO)C(=0)0  *C(=0)0 N
174 311115 0=C10C[C@NO)CO)C@HT0 [H]O[H] Q=C(O)[C@H)0)C(O)COo)CT N N
176 311117 N [H]JO[H] N 0 N
176 211118 *C(=0)OC[C@H)(COP(=0)}O)O[C@HN[C@HNONC@@H... [HIOMH] N *C(=0)0 N
177 311118 *C(=0)OCC(COP(=0){0)0)0C(*}=0 [HIO[H] *C{=0)O[C@H)(CO)COP(=0)0)0 *C(=0)0 N

D7z, HIHEAND SMILES DIEIZZEH & 72 20 0B3FHAET 5720, ZOHEEEURIGR
RN Lz, 7, =7y MERICY 2, AR 1 {EOMAGDETH 579D, ECK
JERIEZ —F y FRABOMHAEDOEICT S, U, IRETEORMEEZLEDEICH
WHNZLEYIDOBPEME XA T2 28T, MEZE e 3 0ERIC X 2225
BIZeEZON2720TH5. 2Fh, X—r v bW - (LR EOMP 2L L
e LT, (ka2 EIC X 2R EEOELbEMEI N2 e HHlENh2720THS. DL
OHHNS, I FLAYDKIGRICEENTWS HyO ZERANLZGED, KISVH 2ME, 4
B 1 HOMHAEDE 722 EC3.1.1 KIER 113D AZ A L 7.

Y2 - (LR RES L URRFEILEDFR

R —24"y b 4+113 D SMILES X138 % 7612, RDKit @ rdkit.chem.descriptor %> & 208 f&#
DR FHERE L, Kb 1, KB 2, Az choGa TR EEZHE LR, 2
D%, FEEZLEZRD, M?2?70D X 572 208 KITRY7 P EFORIGHRDEZVERR L 7=,

X IGFTRDATALE 2

7?7705, nan ARFHML TV I ERZFOGABFEZRN L. £/, 2TORIG
RICBWTELWRHEZ RO T 2RI L, SN 12888 (X —7 v b 1), £
120 B (X —7" v b 2) DRt FCRITHIIRZ 1T S .
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& 5.4: SO OREEZ(LE

MaxE MinE! MaxAbsE ged MolWt Heavy Num on:

Target -8.378152 0.949632 -8.378152 -0.144028 -0.330982 -18.015 -15999  -18.010565 -8
3.1.1.33 -7.632875 0.794822 -7.632875 -1.064815 -0.343138 -18.015 -15.999  -18.010565 -8
3116 -6.597222 0.946759 -6.597222 -0.949074 -0.409219 -18.015 -15.999  .18.010565 -8
3.1.141 -6.486111 0972222 -6.486111 -0.675926 -0.331106 -17.007 -15.999  -17.003288 -8
g” g -7.085822 0.351574 -7.085822 -0.914074 -0.484689 -18.015 -15.999  -18.010565 -8
3.1.1.106 -8.696201 0.794521 -8.896201 -0.839784 -0.462056 -18.015 -15.999  -18.010565 -8
311113 -6.747917 0.372685 -6.747917 -0.872685 -0.398840 -18.015 -15.999  -18.010565 -8
3.1.1.112 -7.033650 0.317731 -7.033650 -0.979769 -0.421762 -18.015 -15.999  -18.010565 -8
31 -8.902683 0.535378 -8.902683 -0.657129 -0.360318 -18.015 -15.998  -18.010565 -8
3.4.1.118 -8.839073 0.535378 -8.839073 -0.575822 -0.317022 -18.015 -15.999  -18.010565 -8

# 5.5 slIR FREIDHBIREBICE D 7 7R X ) UV IFER (=5 v M 1)

0 0 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2
Kappa2 Kappa3 |[fr_Al_CO(fr_COO |NumVale ChiOn Chiov Chiln Chilv Chi2n Chi2v Kappal LabuteASSMR_VS/SlogP_VSNumRota MolMR
3 3 4 4 5 5 6 6 6 7 7 8 8 8 9 9 9
NumaAlipt RingCourFpDensit FpDensit| SMR_VS/ SIogP,VJSMR,VSI VSA_ESt:fr C_O [NumAlipt NumSatJfr,ArﬁOH fr_phenolfr_pheno|fr_alkyl_hfr_ketonefr_lactone
10 11 12 12 13 14 14 14 15 15 16 16 16 16 17 17 17
fr_ester |fr_ether |MaxESta'MaxAbsH NumSahlfr,NHl fr_ NH2 fr_amide|VSA_ESt:fr_allylic |VSA_ESt:NumAron NumAron fr_benzejMolWt HeavyAtc ExactMolWt
17 17 17 17 17 17 17 18 18 18 19 20 21 22 23 24 25
Chio Chil Chi3n Chi3v Chi4n Chidv HeavyAtdSMR_VS/TPSA NOCoun{NHOHCo|EState_V|EState_V|NumHetdfr_COO2 |FractionVSA_EState4
26 27 28 29 30 31 32 33 34 35 36 36 36 36 36 37 38
|VSA7ES! VSA_ESt{NumHDo|fr_bicycli{fr_C_O_n|fr_metho|fr_Ar_CO{VSA_EStSlogP_Vqfr_unbrcHSlogP_VS NumAlipt NumSatufr_ NHO fr_piperd|EState_V|fr_Al_OH
38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
fr_AI_OH]VSA_EStjlpc PEOE_VYSlogP_VYPEOE_V§HallKierAPEOE_VYEState_V|PEOE_VYfr_ ArN |PEOE_V§EState_V|SMR_VS]EState_V|PEOE_VYEState_VSA10
55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
EState_V|PEOE_VYqed VSA_ESt{PEOE_V{fr_aldehy|EState_V|FpDensit|MinAbsE{SlogP_V4VSA_ESt{EState_V|BalabanJ|PEOE_VYPEOE_VYPEOE_VYSMR_VSA6
72 73 74 75 76 7 78 79
SlogP_VYPEOE_V§BertzCT [PEOE_V§SMR_VS{MolLogP|NumHAc{ MinEStatelndex

§ 5.2 EERERCER
BRI N ILOXRTTHI
MR REL DT H 2 FEEE T 2 A& Uiz, REFEEOBRER 7 52 2) 022k 3
KITHIE R T o7z, X —7 v bOBETENEN 8D T 7 AZBER I, Z—F v
F1TIERORIT, X—7 v P 2 TIE 2 RXITDRHEARY v v iz o7z, I, X—F v b
GEDT TAREFY, FDI IRARIEENIERTHONCRERT. 12FD Y
Z ZAZIZHTE T 5itb T MaxEStatelndex] £ 'MaxAbsEStatelndex ] (JAHEIRED 1T
HAEIM, DI —IZINTWBI R Thb. £/, sLib FEAIELL TV it 723,
ﬁ077X&KELTm5@ﬁﬁ%% EWamG. RINIFEX—T v M1OBEIK, 7
TRARY 7T =Y N T, BIOXITHIROEREZ RS, GRS N5 T,
I IAREFT X 2’AS &:Ob‘fz lclusterX ] TRREINTWS., ¥z, X—F v +%2 Tk
L, ECHEEDORINDARRLTWVWS, UL RUTFOHFEEX, ECHFESDOREDKILI
B 25 50XKFNCHOLRTWS., 7y Z—N"—TXI LR TWVWEHDIX, ZD
FISADER D EC HESHETEBE L TV AHEDOXIl 72> TWna.

SOM ICLBRIGHDT T XX Y THER

SOMD7a 7o L2k o>T, RIGREZ FRZ YV 7T X —r v bl =7 v k2
TENEAR?I?D LS5, EIZEC1LIMANOKRIERZERT. x—% v M1 TlEH
DY 5 ZAXPEENT WD D, THE, SOM 23AKIE 2 Kot 2 FIAIRICALD, 51
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£ 5.6: ZorHlBRICEBIT 2 X —4 v b1 ¥ EC KIERDFHE~RZ + v

cluster0  clusteri cluster2  cluster3  clusterd cluster5 clusters  cluster7 cluster8 clusterd .. PEOE_VSA10 SMR_VSA6 SlogP_VSA10
T 0358020 0842985 0204247 4571328 0622585 0207468 -1696273 2341995 0173683 -0133043 0796801 0043121 01269
33 -0223667 -0842985 0219299 -0103504 0568775 0207469 0045521 -0141173 0173683 -0.133043 0796801 0043121 -01269
6 3495807 -0842985 0161480 -0103504 -0360529 0207468 0004312 -0141173 0173683 -0.133043 0046341 0043121 -01269
1 3518113 1079686 0207055 -0.103504 -0.497256 0207469 0.009803 -0.141173 0173683 -0.133043 .. 0046341 0.043121 -0.1269
7.8 0214983 -0.842985 0219101 -0.103504 0596503 0.207469 0.036318 -0.141173 0.173683 -0.133043 .. 0796801  0.043121 -0.1269
1061 -0233937 0842985 0213602 -0103504 0310413 0207469 0083963 -0141173 0173683 -0133043 0646994 0043121 -01269
113 0251825 -0842985 0217973 -0103504 0596561 0207469 0012651 -0141173 0173683 -0133043 0046341 0043121 01269
112 0182730 -0842985 0219101 -0103504 0501004 0207469 0031504 -0141173 0173683 -0133043 0046341 0043121 01269
111 -0280504 1079686 0215345 -0103504 -0970931 0207469 0055048 -0141173 0173683 -0.133043 1333272 0043121 01269
118 -0266600 1079686 0223487 -0103504 -1377476 0207469 0075928 -0141173 0173683 -0133043 0046341 0043121 01269
N N
f— ﬁ" v b1 R=Fy k2
0. o
OH OH (e} o o
HO/‘\Q/ How X YLO’Nj/ — OAQ,OH
HO  ©OH ,, HO  ©OH
oH HO OH
R R Graphics: Device 2 (ACTIVE) R o |@]|[3
9.2 82 379, 1_E az 126 ; 64 87
Sﬁ,msw 3927954 791 E1  13%5451 51 4842 IR0 13t S M
12
2
114 22 5726
21
13 g 11 481 48 g3 56 28
71112537 22 12 436 76 141014 56 1052 231 654525
8042494155 821 10 751 w2 - 2355 6.81
Y 106,78 70 67 184 98
106.1 5 ©
51 29 41 108 42
534 411051 88 1_84 T 1051 54 534
102 67 66 7.8 33 80
80 33 1052 14141 60 321 106.1 106 93
|T 93 42 63 98 49 % 4132 (3 419471 o0
51 29 75 7% 444 3732 111 12
23231 101 76 163234 13 114
77 754
28 Jul 594 5%
6.5 32 4.1 85 615‘3
54 324 2 879 59.2
87 26,5853 13113 3.333511% 4.845 63,,46145 1E13, 486 1 4R379 g2 44
11 11 6490'.3.14.332.2 4.232.0 0 R 1_E1 R &} 3_34‘:79 95.1 95

Xl 5.2: SOMIZ X B RIERD Y 7 A& ¥ THER

FEZET T 02202 b= 2BOFEKRE LTED, 2 X0 FHEIC LZBICOHL
bDrEZSNSE. =4y F1(T) LFALZIRXIEL, »ofhEIAEYT % ECK
J5le LT, EC3.1.1.80, EC3.1.1.93 L WH iR o7z, Thodx—5y Pt e b
B35 e X??D XSk o7. EC 3.1.1.93 DA (KIGY)) TH 5 C00191 1%, VKR—R&
A CPEEIC I N S 7V a—ADWENREENTVWDE. £, X—F v F2(T) IZBWVWT
HU??X&KE?%@@iﬂ%11%@o)EC3U76EC3Uszﬁok X177
oDz RS, FRIGAAFNCII R OGN n f#R 2 HEERPIZ L EEN S
m%&ﬁot.#ﬁf EC3.1.1.3 DRERIGARIIM EC BB OEEZ EDH TLMEERAL T
WEH, WITNDHRICBWTHRTE -7y P RREZ7IXXIZEL TV .

EZ®|1

&=y b2 RAVERIERZ 52K ) ¥ 2B 0T, BIEEELAENL TV 30
ELT, AFEERTIE, HDorLCOHVONIEHERI TP o TWEX—7y PR L. 12
RFRIZ L > TENLTHDMTON TV 2 D ERELS % 720, £ 0 ECHS RN R b
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