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Graph Kernels for Compounds Incorporating Chirality
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Abstract In the process of drug discovery, maintaining high accuracy in predicting the biological
characteristics of chemical compounds is paramount. Although existing graph kernel methods are efficient
for this purpose to some extent, they cannot appropriately classify chiral compounds which have the same
topology with different biological characteristics. Therefore in this paper, we propose a new method by
extending the Tree-Pattern graph kernel so that chiral compounds which have the same topology can
successfully be classified. We implemented SVMs and SVR which include the proposed method in their
formulation, and validated an improvement in prediction accuracy using Ecdysteroids and Cramer’s
Steroids datasets.
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{LEMOEERFRTRZCLREETHS. HIXTEEMTICHIT 2 U — RILEamoFERTIE, 8
EH LA ERERROIEYEOFNLEHRT . COREEIE, IVEFRUTATIZARY =S
ANV—=Ty bAZ U=V Tix EDEMZRCT, SEMILEMEER LU TEMEST BT LICL VAT
THBHH, BATHERIX MNEET SV MENHS. 20T, HEFROEMcL v EER(LEYE
Boltkic, ERICKAFMMEZITAI TEAEE LWL, £z, 10 FEELOLEMATHRETHRELT
W5ELEO0, EEOEEMEILTWAIELEMR SO T RV [2. BEMICITS THRET 2{Ladwd
RTIEH LU TEREREZRET H2RETHLD, BMZzHVIEZENRBRTERmETEZSC LR, &
REFEPBRASZET 3 HIFITRARTHS. KoT, HFEeFHT2EMPAPRDERILS [2).

{EEMORFEFRIMETIE, FESBHOEMOBEERLFELOMICH 2 EENZEFRERERL,
{EEMOBERERL DFEZROZETINEBERT Z2O0VERANTHETHS. TN EBNEEEEE
B (Quantitative Structure-Activity Relationships, QSAR), & %\WIZEEHIEEYIIEFERE (Quantitative
Structure-Property Relationships, QSPR) &™HEN 3 [3]. %&b T CoMFA(Comparative Molecular Field
Analysis)[4], 4D-QSAR[5, 6] DK D ICERTTILIEEEZFIAT 2 5%, FARESENLOO, FHERR
NRELAEZEVSREADND D, —ATITSTA—FIVERVBEHAET, 8, 9 R FRuThEdFE2AY
BAE N, 10) R EO_XEBERNERAT A HER, STEREEEL, T8R0TV WS FEA
$5. LHrLFRaY—2EUTHY DL, THREBENRZZ{LEWERFTEZNE WS RIENS 3.

ILEME—BIFET 57010, (LEMNOBRREFOBEEFR (FRaY—) 2R U “RTEER T
T, YGHEERIUAEREE THEET 20ENH 5. AKE L&, ZRTEMICRT 3i0E&P0, 1T
#Eh, TAEICHLT, EFVEZZUERZ SHEH5E0RBEZRT. fIZX, B3 4BEOEIES
TEET, TEREFHEETZLe (F5V 7 2EW 3) &, 2RBEDTHRENEETS. £k, =
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EEATOERDN S ERERETFELAICBWT, #5895 2 D0EHPERZIFE, 2BEONHEENFET S
(cis/trans ILABCE). —75, AR, BEEED OEEKIC X > TEHATRER, REO=RriiikiE
EOEBEZRT. PROY-AEUTIUKREE, £/ AEREORLZZLEME S LEIEREK LT
S FRCOILAEBEORZ 2 UARREERE IAREREEG T, THREOR L 3 I EEREEREERY
REPES. £ie, NARRBRMEEORT, FEREFICKVIKEBORLZEAEHE S LI, BEVICE
B LU 72BER (BRREIR) 1K BT & & D, SHREME (T F4<—, Enantiomers) £FEIN5. —7%,
FERFZ 22U LR DI FREEORLBLAWE S Lid, BBBRICAVIEEDHY, ThoEITIXT
L #<— (Diastereomer) & L&

DX EIAEBESICK D EYANEYE (BIED ICSREPEL S (11, 12]. flxEyLy v
EEROEBETH B AT L/ —ViE, 2 BOBGREEERD S ERHOAPEYRELIBET 3MWEND
3. ¥ERYEFRVEVEIHI L JH N OMFHREICDOVTIE, EROBRICKD, (4)- JHI AR
(—)-tRD 12000 f&, (+)- JH I0 2@ (—)-AD 5000 BOEYREERZRIET 2 T L ARENTWVWS. —AT
W5 OBRASEROEEZRET 258855, 2OEFHSTERINvHOES L LTHILNS (+)-
FR25 7 Pk, 2CH UTRIERARE (—)-ARTEFRMEEZRT. iz, REODFICAVE YIS
2FOFERES & UTHEBEE N (-)- R IVT7 - VRIBBHZERESHEENETH ZH, FRARE (+)-
FEEAHEBHEZFEERRY. MIChH, B ARERENICHBENZRIED HTIEEMETH 3,
ARERBTB (+)-FUFLFI YV ABIEIARLBI S (4)-EHF 2DV, FNORAENCINZIE
FREEL (—) R TOEWEENR 6N 5.

COEI I AREBEER R EEMOENENTRHREICERGEELEZ 2L BLLT, RO F/ST
H—FIVETRERTZ N TEED o, ZTTERICBWTERLR, ZRTEER7ZT TR TER
EBEOBRLBMORAZFERERT 5. COREFRERIERD T I 7 Hh—3IVEOHIRETH 1D, FHERE
A P RO VBRI ZFIATIHELEBERCTHZ LV IFENSES. R EEXTHdREh
TeF =2 3XTBEZFIET2HEELDE, WOBWRTVEWVIFEEH . H4 L Ecdysteroids &
Cramer’s Steroid O 2 BEED LAY DT~ 2K EITH LIREFE%E SVM & SVR TREL, SLDEAT
FRRBENREEINS T L 2ER L.

2 Tree-Pattern 735 7 hH—XIVODHLE

Tree-pattern DEE [9] H$5TT7 G = (Vg,Eg,lg) ¥ Rt = (W, E, I,) BEZbNETB. kIFL,
Il BFNTFNVg & EghbREFEHEFRENDER LT 3. AR, L I3ThTIV, & E,HHEF
CHEEENDERE TS, Kt DEFAER V, ADHERICEEDIERE (ny,na,...,n) BEA L E,
557 G OESD HER U |t BOTEADS (1,09, .., v) EHLTERLTE L) ALTFOD
Stz R B, OB (v, v, .,v4) &, 757 GBI ARt TERF (n1,ng, ..., ny))
ICBET % Tree-pattern ¥ TET 3.

vi € [1, 1t]], lo{v:) = li(ns)
V(ni,n;) € By, (vi,v7) € Eg ANa((vi,v5)) = le((n4,15)) (1)
V(ni,n;), (ni, k) € By, j# k<= v; #wu

I b b, Tree-pattern &%, 757 GDHRICITIRNNVO—HLEKRt ZEL L E, FNEETESATDR
BZ—VTHBLEXS.

T rE, Tree-pattern 77T h—)%, UTDXICEETS. TIT, T LR, REERELETAS
2R ORZEE) THY, ERICGIEITZIBEEAREE T ZEETS. £lrwit) X, KITHIT2EAEE
L, v(G)&, 777 GIZHFBAKRtICET S Tree-pattern DHEEREET.

K(G1,G2) = Y _ w(t)th(G1)v(G2) 2)

teT

Tree-pattern 7 7 A—xIVOFEIF, 757 GICHLUTARBEME T = {t1,t2,1t3,...} KETZHH~R
BV (Vw()r, (G), Vw(ta) e, (G), Vw(ts)e, (G), ..) NDE#RZ{TEV, BT S THETHELNIHFEAN
ZRIVORBEEFELTVS LERTES. AN 1 ELHOFRIVLTVTE F CHO KRS s 5
S7ICELT, KPETRHONK t1,t0,t3 ICBET 5 Tree-Pattern DHEREEEE T 9 5. Tree-pattern
ti=H - C— HIZWEEDOHDBEUCAH 21D, RAD HOEUEL2:EDHZDT, 4020t HHIR
THC LD, TDOXIIT Vi1 — Ui 7 V41 LBET BRI, Vim1 = Vi1l kit XS hBEE tottering
IR, AR TS tottering ZFF TH S & tottering S AWIEEOEA I DV TEFIZIT> T L.

F 7 XHR [9) T, Tree-pattern 7' F 7 1—3)VDfil& LT, Size-based tree-pattern 75 7 H1—* )b,
Branching-based tree-pattern 27 7% —>*)b, Until-N Branching-based tree-pattern 75 7 h—3)L®D
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Tree space
T={t.5.5}
= H-—C—H
Feature vector
n= 0 ’Cg'}; vp = (YWt x4, fwi(ty) X2, wity) x4)
= C—H—CH ‘

X 1: 7 HEEMOT— 2 EHOH

IOBRRBENT VS, INLDH—XIVDEBEDFHE T, BUOBRNTZI T TH SEEARY FLADE
BRITADT, BNHEE TR VMO I— RV EREFENETAAENEREINT VWS, T TIIER
9 5.
THEMEEZR LIILEMDIHD TS T7H—XIb
fﬁ?"hi’éh'ﬂ‘%7777] KV DRI REHER, BET—RXESLDA—2lE, BETF—4D
FOEELE S LOA—FIIC K> THRMNICERT S LW BRRABI—RIVOTAF 2 TICES. OF
0777t VR, FST7DEOREEE S LOA—3INVILE > TERMICESEE NS, T, IEE
WEXETZ YT IThH—RVERFTEODOBETHDOEREIEEL LT, VSV AEBDESS
BAL, 7570 EEICOWTEZORREZLE L LT, TKEBOERESHET S T DEDE
EES LOH—FNVEFRICERT DL WVIFEDNEZ NS, KFETR, 75708 EEICARHE
V% Tree-pattern 75 7 H—F VBT, IUKEBOEREEDEAE S LOI—FUBESEL, &
BMERRITE TS5 73V RFER L. Treepattern 77 7 H—3)V 9] KBV, 757 DRSS
THBERES LDA—2INVIE, FORED LBV EED—BIT BEEOAEDEREL, Fhls
0253580 ThHole. —AFRRTIE, UARRBOBREZEDEARES LOI—2VE, FORES LHT
N, MIGEBEERED BT IEEDORALEDEERDL, FRLNE 0L Z280Dr EEHT 3.

AFE TR, FERBRTFICKDEULIHREN (BEENE, YT7RATFLAR—), RERFES LD
BREBICEDEUZIAEEY (cis/trans BM) 7, REITEZ TS5 T7h—3)VREETS. Hlz2IEK20 ¢
DN a,b, ¢, d BB ZNFNERD ARV ICEBE N IERER 2 DOLE (FNTh o, e EHER)
&, @Efﬁﬂ@*‘?lb’i’%ﬁ U752\ Tree-pattern Dty & to DESE 1 DT OEOBEL LTS, &oT
t &ty QHIEESEFRER 7 MVOBRE LTHAVWTE SVM T & o ZRBTAC LIZTER,. L
ML, RPERIOX ST ta &t ta & tu ODHIRERZ ZNFRFIOER L UTRHEANY FLEEHT
%) k, (&) (“i C2 LCHU’% (tc17tc2,tc33tc4) @&Iﬁ@ﬁbi%h%ﬂ (1,0,1,0) & (0,1,0,1) t& D, C1 2: C2 %!X
BT R eHalgEL LS.

Ffklc, “EFAIKED DR > ERERFRTIERL a,b,c,d BZNFNE3 DL S ICEBEN=1T
EBEEZ 2DDMEW (FNEFh ey, oo ), RFERID cis/trans BEREFE LK\ Tree-pattern
Dty & t, DEZ 1 DT OEDEEL LTEBDT, t3 &ty OHEEREPEERY FLELTHAVTS
SVM Tz & ey ZRAIT AT LIETERY. LAL, RAEMDISIC tg & ta, tas & ten OHIREE
BEEFNFNPIOEREL UTRHERI MVEEHTS &, c3 & ey iKBIT3 (tdl,tdz,tdg,t(m) OHIFEEILZF
NFN (1,0,1,0) & (0,1,0,1) 272D, c3 & cs ZRFITHT LW EREL 2B, TOX ST, BoEEL LT
AREEAWVWRZET, FO7DURAREBEARICFOEFLETSEZILRTE, IKEEEEE2EDEAL
SLOA—FNEHRILSEETDZIENTES.



Y = O AW X0, vy = O YRa) <L,

ve=( yw)xl, Jwlr, ) %1, NETRE
V) x1 ) Wit ) %0, NETOSTIR
Jw(t,) x1 St ) x0 )

2: AERERFOIAEBEOEROZBAG] L EAKLDOEN

3 aAvEai—42%£E
3.1 F—Z2tvhk

F—24w b 1 - Ecdysteroids 1&, BHOFZ - ZREZFHIHT % 20-hydroxyecdysone(20E) ¥\ 15 2 F
01 RRIVE Y DORSEEEY) (Ecdysteroid) 104 4 TH 2. INLDREFNLVEVICRL TR, BHERLE
UERBEAE ENREIEEST 5D (AN BRT bioassay Ic & D, BiRICEET BEROBRERBIET 2
FESREENTED (13, SEHAVS 104 FORRFVE /G OFFIC L DIFEREN RO 5N T
5. INLHBERFRIVEVZBOVEETRIOS OMFIIEBITEHNTHD (10, 14, 15, 16], Xk [16] T
Auwbhizigty b 71 F ARty b 3340 14 EOBRRTIILVE %, SEOERICHENS.
F—2#&47v b 2 - Cramer’s Steroids i, X#k [4] TN I T —%&y b THH, EETFRIFRED:
HORYF =T Lo TWBATHEA FEIIHTHS. THEDATHIA RITH LTI, corticosteroid
binding globulin(CBG) & DEESHANAFEREETH D, TNLORMETRT 2RI ERTEDNT
&7 4,17, 10]. AREIFETEXH 4] TRV LNz EBY, F—&Ly k31 #2IIFELy 21 FLF Xk
v b 10 HCREITS.

3.2 SVM | & BEHiseER

9, SHRENEERICANZ T ST H—FNV T R— T R—< 2 (SVM) ZEWT, 2fEEOT—
&y MR LT, $EOFHIZ 2 {HIEOF TIT/R 5. SVM OFFICIE, Gist[18] LMHEN BV 7 U
TY=NVEREND, T2ty FOFHERERRL B0, TR, BEERRET ST L TRHEEE 2
T 3. SEOERTI, ity F, FARMzy FERFNICH L THZEEEHICOETAHES L
T, 6, 6.5, 7D IEERAN. SEEICBIST—2Yy hOBHEEER LITRT.

SEHRE U 75 7 H— 3% )ViEld, Treepattern 75 7 H—R)VEIEELI:E DTCH%. Tree-pattern 7
ST h—FIWRREE hREFHEBAN IR EDIRT A= %2FE, —DDONRTRA—RZRETLIC—DDH—* )V
BEEERTZOT, SEOEKBETIE, BELEFATE/INT A—FEELER, BHONSA—-ZFERE
FL, BNTA—ZRERIBITBH—VERZHCTEEFHZTY, HERIMT 5. BESRETH
BERNTGA—ZELTOLSIICHREL, BNRNTA—AFEICLS 60 BEOH—FIVESBICOWVT, E8%
77%%5: H1—* V& AT = {Size-based, Branching-based, Until-N Branching-based}, & h = {3,4,5,6},
BEHTER 2={0.1,0.2, 0.3, 0.4, 0.5}.

SEDOEEBR T, 2 DDBRBC K DFHERTTS. TTHIRE Y M LT, Leave-One-Out ZEME (LOO-
CV) 217V, ZOTFHIEL D ROC HH#RD Area Under the Curve (AUC) ZEH L, MEEEFFMT 2. X
WALy FEBAWTTHIETIVERESEL, ZOFRTTVERCTT A My FOFHETZS. A



€ Pt %0, e = (AW X,

vp= (O fwl)xd, \/:V(’TZ)XL \/W,,Z)XO,
ywit)x1 ) Aw(t,,) %0, Awlty,) %1,
NTOREIES | e, <0

3 REFFOTEREIC I DEL B IEREOBEROBAF & BAKLDEN

x 1: BREICEI 5FIB Ly ~, TAX My hORTfh

F—%+tw 1 - Ecdysteroids
Ty P [ 7AREYE
BME [ 1 =1 | +1 -1
6 42 29 15 18
6.5 33 38 10 23
7 23 48 6 27

F—X&4vy b 2 - Cramer’s Steroids
ATV [ TAREYF
+1

RAfE T [ +1 =1
3 9 12 9 1

6.5 8 13 7 3
7 6 15 5 5

12, ZOFHEEL Y ROC BHERD AUC BEH L, HEERFMT 3.

FSUTAZEAL TRV 3D A —% )V Size-based, Branching-based, Until-N Branching-based(%
NFN method 2, 4, 6) &, TNHIKHLTFI U T4 ZEA LA —FIL (ZNZFN method 1, 3, 5) D
ROC #H#RD AUC IC BT B HEER 41C7R9. K 4(a) 1 LOO-CV, K 4(b) XEHMERF A FF—2+wv b
IZx19 % ROC BH#RD AUC DEZRL TS, FilE, A—FIST A—Z0OfRREL TERENEE
EFNVEET. KHONHICHET ZEMOBDEIE, ZDOH5EDIE S BEHENSROAEL D AUC OfEHK
EDSTETVORDEIETHS. BEWICE UHEERRD I L %Z/RJ B (Even performance) 23 LT,
ELcZ2l o 7oy hENTEY, FT7UTF 1 BAL X3 EEDRA EARERE N,

FIRRLREREDEL L TDLOO-CVIC & D AUCHRFEICZZETFNVOTFREERE 2 ITRT. LOO-CV
TREFABENSVETIVE, TA MY MCHT 2 FABETEHMYT 5. ST —2Ey M LITHL,
BEOFEICHIT B LOO-CV TOREOTHIEEE, BED6.0,6.5, 7.0 DIFEICFNFH, 0.804, 0.809,
0.741 THY, TNLOETNVERALBEDOT A My Moy % FHEKEEIX 0.733, 0.691, 0.608 TH
%. ERRICEKRL DIEEFETIE, LOO-CV D 0.847, 0.842, 0.675 1< L, FA Rty MBI 2#ERIEZ
NFN0.796, 0.770, 0.741 TH D, 3 DDFEEITRNTTEALDEEFESREFEL D LEOFHEER T
L7z,
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Leave-One-Out Cross-validated AUC in chiral methods
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Gompounds of ype . Methads 1 oy 2(0050
etiods 3 {0.975) vs. 4

Gompounds of type I, Methods 5 {0.950) vs. &

Compounds of type I Methoas 1(0.350) vs.2 (0650)

Compounds of type li, Methads 3 (0.600) vs
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Evaluation (external) test AUG in chiral methods
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Leave-One-Out Cross-velidated AUC in non-chiral methods

(a) Performance of graph kernels, LOO-CV
4: SVM IC X % 51f528R. Compounds of type I IZBHEN 6.0 DT —&tv + 1,
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performance
Gompounds oftype I, Methods 1 (0 A (0.300)
Gompounds of type I, Methods 3 (0.725) vs. 4 {0.200)
Compounds of type [, Methods § {0.800) vs. 6 {0.125)
Compounds of type Il Methads 1 (0475} vs. 2 (0.428)
o mbounds of tybe I Methods 3 0 a25) v, 4 (0.300)
Compounds of iype Ii; Methods 5 0450) v 6 (0:500)

omaoxxa

08 09 1 o4 05

I IZEEN 7.0 D7 — &Ly b 1 EZRT.
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Evaluation {external) test AUC in non-chiral methods

(b) Performance of graph kernels on evaluation (test) data

Compounds of type

% 2. SVM D EEERICBVL T LOO-CV ILBT % AUCPEE L XS ETIVOFE.
Mg 6 | i AUC(F—%2t v k1) | AUC(F—%+€v b 2)
B RESE | no tottering  chiral  cis/trans | LOO-CV Test LOO-CV Test

AV X X X 0.778 0.819 0.991 0.778
JAVS O X X 0.771 0.815 0.991 0.778
&K X X X 0.787 0.759 0.954 1.000
K O X X 0.804 0.733 0.981 0.778
S X O X 0.806 0.833 0.954 0.889
R O O x 0.846 0.785 0.981 0.667
PN O X O 0.807 0.730 0.981 0.778
N O O O 0.847 0.796 0.981 0.667
BME: 6.5 | H3E | AUC(F—%+tv b+ 1) | AUC(F—%tv 2
A s no tottering  chiral  cis/trans J LOO-CV Test l LOO-CV Test
INA X X X 0.801 0.730 0.981 0.619
FAVS O X X 0.801 0.730 0.990 0.667
K X X X 0.766 0.709 0.942 0.952
S O X X 0.809 0.691 0.990 0.857
ES X O X 0.801 0.709 0.942 0.905
A O O X 0.841 0.761 0.990 0.810
ZN O X O 0.809 0.704 0.990 0.857
X O @] O 0.842 0.770 0.990 0.810
BE: 7 | iR | AUC(F—%+tv 1) | AUC(T—ZtvE2)
EHRIE | no tottering  chiral cis/trans | LOO-CV Test | LOO-CV Test
INZ X X X 0.741 0.698 1.000 0.760
AYS O S X 0.739 0.691 0.989 0.720
S X X x 0.658 0.759 0.978 0.720
K O X X 0.671 0.722 1.000 0.680
K X O X 0.671 0.679 0.967 0.720
S O O X 0.670 0.710 1.000 0.640
K @] X O 0.674 0.728 1.000 0.680
&K O O O 0.675 0.741 1.000 0.640




07 — —T —7-
¢ Method 3 (chiral)  ©
Meihod 4 {non-chiral] x

Evaiuation Test Data R
Evaluation values in chiral methods

Even performance ~———
9°2in LOO-CV, Methods 3 50.725; vs.4 0,275{ B
. o X . R in External Test, Methods 3 {0,550} vs. 4 (0450] =
04 05 ) o1 02 03 04 05 06 07
Leave-One-Out Cross-validaled R*2 (q°2) Evafuation values in non-chiral methods

(a) Performance of Branching-based Graph Kernel (1) (b) Performance of Branching-based Graph Kernel (2)

5: SVRIZ & 2 FHlEER.

£ 3 SVRERICBVWT P HPBEERDETIVOIER.

38 F=%Evyh1 | F—Etvb2
#S M | no tottering  chiral  cis/frans rd R | ¢ R

TRA 3 X X 0.364  0.473 | 0.758 0485
AV S O X X 0.363 0474 | 0.725  0.495
FN X X X 0.368  0.551 | 0.792  0.729
% O X X 0.383  0.499 | 0.862 0.517
x X O X 0.374 0.432 | 0.767 0.740
PN @] O X 0.429  0.518 | 0.865 0.513
K O X O 0.387 0.507 | 0.860 0.516
PN O O O 0.433 0.553 | 0.863  0.512

3.3 SVRICKZEHERER

JRIC, Support Vector Regression (SVR) IC X BERTFHIOERICK Y, FSUTF 1 ZEBICANTS
TH—FIVEFET . SVR OFAICE, SVMY9 [19] L MENZ Y T b7 o 7Y —ILEREVS. KE
BT, JS57N—3NVOFDRTGA-ZRECMAT, SVRICBIB1SA—ZBRELITEITLT, 6
DOZEH—FIVIEH L TENTN 3120 AOETNVEERL, FREFNOEEERLEL .

%9 LOO-CV Z17\, ZOFHIEL D, PHERZETFFI (Prediction Residual Error Sum of Squares;
PRESS) it ® & DWW Ml 1 — Varianceﬁ?fés;ialValues (Cross-Varidated R? (¢)) ZEH L, HE#1T
5. RIGEHMEAT A R TF—RIH LT, T —2%8 LI/ER L EFREFILEZBNTTFHART,
i e Ui & FRIBEOHBGHE R ZHEH L, HEBETES.

5(a) & Branching based 75 7 A—3VIC BT B HRERTRY. &R, ThETA—ZREIL X
DEBONTERETIVERYT. FT7UTBARIORE (X) EBABOAE (O) DFETFTMIHLT, 0
EFNVHBELNE 2 DOFMEREDERZRT. FI VT4 ZERBLIZEEOHAD, 2 D0OEMIBIEL LI
BORBVWEFIVAELNTVAT DA S, K50b) EF5Y 71 OBAFBOMRERLELEEDTH
%. TITh, SREZFETNRZERL, 2 DOFMEERZNTN (+, K)IIH LT, FTYUTFEBAFERD
EZHBRLUTVWS. TTTHFISVT o BAICISZEEDOALENE SN, Size-based 51— )L Until-N
Branching based 71—V THEROBERNE L Nih, XR—IHOMEIC L DEET .

K2 EAMD SVRICHETZ7T— 2RI ICRT. ¢ KN T 3REOFHREEZRLLETF MH
L, REAVTIHET 2 &, BIEFED 0.499 100 LEAL DREFEIL 0553 TH Y, T THFHlEED
HEVR LN

4 FL&

ERETIIERD Tree-Pattern 75 7 H—X)VEHFERL, M ROI—HRUTH O HASIIHEBOEREL S
{te 2 X BIRTEER FIERRE Uz, $4E Ecdysteroids & Cramer’s Steroids DF—2E&lcx L, SVM
Y SVREZRVTREFEZEE L. ZOEEF TV cis/trans FEB LIZIEEDHH, FhorER
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