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AN} 44 FhdErE Fascaplysinm 2% CDK4
il A MEDV-13 F$8 R R FER A RIEH 5
T4, BN T QSAR #HL, ¥y CDK4 #p
TR R 5 Sh—Fh 5 B, Rl B A8 A iR
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1.1 MEDV-13 &%

MEDV-13 2B XM IR BB ETF 13 FR
FREM B HEFREENS FEBREH R T
K& FR. MEDV-13 ¥ A PS5 HAKWIES
JRF1n C.N,O.S.P.F.CLBr.I B A[E R T
Rk 13 Fp2EA, I HIRIB IR F TR Rtk &
BRI ESIRE 4450 H 43 FE AR,
MEDV-13" " iR T i B AR :

q:9;

(k,1=1,2,---,13; I=zk; r=1,2,---,91) (1)
AH: A ASERRFRE GHESIRETF i
Z I B E R FMNE B B MR F  BlR T j &
BRI B/ ME 0. 5§ ¢ AIRFHE
L4 F IR E-RSIE

‘Ii=li+glid_21j (2)
K I ARTHEARE. MMFETEEH
MEDV-13 #iiR Bt Xy HH#AT T

_[v (2/n)%8 +1
1_\/:76 (3)
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EREBNHERFEEY, R R334k
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BEEMNEEHIBRABEENTERBRRFE
B, 5 F & IH (BSR, XF N VSMP %) #-1
ERHRTFTERBHEMEZTEHBEARALESHT
PERNHER TR L, 55K ASR(AL-
subsets regression) 77 V& He , A B DAL R B4 1
B671  B#R, M2 LA leave-one-out (LOO) 3 H. &
WHRXRPU R FRREN B HETE
BT, 78 LOO R H A4 I i A i 2 o
BABE-TRNEER (m) , REERHE—
AR FRRIE, IR T BIREARME IR B
A AL, M E R E A AR
i —W A Ik,
1.3 BE#EAH®

A3 LA MEDV-13 fi$g R~ iR F B A SR Bk
AYEWER , EARETE R LM TR LHE
RFER, BEEIZITEERIHEENT 4
FI¥GTE Fascaplysin 28 CDK4 1150 iy 0 F S5 A1
TEHEBR 1C, 2 R E B A RD Jae
IETHBK TGS, SR ER, ZEBEAR
R EE A TIEE S

2 HRENE

it VSMPP R, LA MEDV-13 8% h R
T & (] B 4 matlab B/FHE) ,EE R on =
2,3,4,-,n/5 i, BT 44 4 Fascaplysin
FREY S BRI RE S Z R € MR
B, BRRIRMERETRIER 1,

&1 44 4 Fascaplysin iTEMREF RS ITERE vn BUE

Tab.1 Some statistics of optimal subset varied with vn of 44 Fascaplysin derivatives

mn 7 q RMSEP ? r RMSEE BIEFHE

2 0.302 0 0.549 5 0.297 1 0.497 3 0.7052 0.2521 930

3 0.538 7 0.734 0 0.2415 0.597 9 0.773 2 0.2255 30 67 92

4 0.5357 0.7319 0.2423 0.609 2 0.780 5 0.2223 2122 3092

5 0.574 0 0.7576 0.2321 0.672 0 0.819 8 0.203 6 6223063 92

6 0.593 1 0.734 2 0.226 8 0.683 7 0.826 9 0.200 0 21522307092

7 0.602 0 0.7759 0.224 3 0.691 8 0.8317 0.197 4 2151822303692
8 0.590 8 0.768 6 0.2275 0.698 3 0.8356 0.1953 2915182230 3692

E: ¢ RIRE LOO M TN R ; RMSEP —ARBI B iR 2 r RAREUSTHAR REGRMSEE BAGTHIHARIRZE son IR E
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0.467 3(fhitAtiRZE 4 0.421 8) A 13 REH
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Fig.2 Error of samples

BRI B IR 43 SRR B I ( SRR AR ) A
WERERIE (LOO R ) , B4R LOO Ry B hH R R 4K
q FEANFER R R — A EE AR (03
ERBABHFEENERTW G TR BE
FEARELRIE BT 37 AL BLA B 7B X SRR R
FIREARB T BE ), A B & R BRI 45 3R
— AT QSAR HEUAMUN Z B A R IFHRIERE
71, 720 [ B B XY AR A AR B A7 T pe
71, Bk, A T iRE—ABA B S R ae
HIEERY, FRATTHE 41 AN FEAR 53 I SR &2 0 A1 0
BE. BE, % 4 NEEARNEYEEEZ KD
H7 R S REBUHIIZREE (31 AR FIfi
£(10 MEAR) . FIFEEER VSMP #7834
HEHENLEK2,

B, K2 HE,m =6 B, FRAEHEE, &
HALBA R ARG THRE ) F1 LOO TR BB ) Fie
RSN AT A X R R, BHEIEAWT

pICy, = 0. 1373x, — 0. 273x, - 0. 1293x,5 +
0. 08531, +21. 0691, —0. 2604x,, +8. 2587

n=31, r* =0. 8535, RMSEE =0. 1387, F =
23.3025 (f53H)

q> =0.7724, RMSEP =0. 1729 (LOO i)

R* =0.6635 (SMEmLRERH)

#2 31 4 Fascaplysin fiTEMREFELITER vn ThFE

Tab.2 Some statistics of optimal subset varied with vz of 31 Fascaplysin derivatives

mn 7 q RMSEP r RMSEE BIEFHE

2 0.624 4 0.790 2 0.222 1 0.662 5 0.8319 0.2105 30 67

3 0.704 8 0.839 5 0.196 9 0.780 6 0.883 5 0.169 8 22230

4 0.688 4 0.8297 0.1923 0.8153 0.902 9 0.1558 21223092

5 0.758 4 0.870 9 0.178 1 0.8393 0.916 1 0.1453 21223067 92
6 0.772 4 0.878 9 0.172 9 0.8535 0.923 9 0.138 7 2915266792

AR TRIE 3% 3 (FE X A Al B
HIFEA 2,13 .30 B9 FAI ) o H A, x, 1R T B1E
AR T, RN KR PRIFHEEAE (18,
19.20 "D? C E?‘{jﬁﬁﬁﬁﬂ:ﬂﬂ‘ xngﬁﬁfrfrﬂﬁ
0.5.1.0.1.5), KIEHFTHEERREHCH
I, 5 %59 %15~ %6~ %y X 5 I~ MEDV-13 H AT
BRI T 2R 5 5-C.-C-.0 =, >C-, >
N-o A HIRT o ) RYCEUE , TR R IR T
SHEYIE M plCs, AR, “ERE R X (18 5
C) [ B I X IS A, «, RECH
1E, R B BN T 2A A T IE R
=, IEMN%E 5 (pICsy =4. 950 8) Ml 11 5 (pICy, =

5.036 2) AR RAB R BTG EHETNERMSE
BEXRLE 3,

N T B2 Ul B A R 3 1 R T R R
BERVN, AT R 1 BTk 3R 2 4 R T AT
o B A TERK TR T

V.(i) =a; TI, (4)
G = PleG ] + Y I'G) | x
100% (5)

R a, FITL 43800 BECAER 45 § R4
TR T E R, P SRR AR 7 ¥,
A TR
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®3 REEEARME(PIC,) KKE
Tab.3 Activities (pIC;,) observed, calculated by the optimal model

No. L&Y WEAE e No. L&Y WEAE e
1 CygH; N0 6.259 6 6.229 6 23 Cps Hyy N, OF 4.7212 4.5590
2 CyHy,N,0 5.2218 4.5283 %4 Cys Hy, N0 4.5850 4.5171°
3 C,, Hy, N,OF 4.6778 4.774° 25 Coy HygN, OF 4.602 1 4.639 1
4 CysHyy N, 0 4.619 8 4.7712 47 26 CyH 4N, OF 4.568 6 4.664 2
5 CyH; N, 0 4.950 8 4.758 9 27 Cy HigN,OF 4.744 7 4.597 0
6 Cys Hy, N, 0, 4.309 8 4.402 1 28 Cys Hy, N0 4.6198 4.6180
7 CyHygN, 0 4.4559 4.424 9% 29 CysHy N, O 4.958 6 4.588 5%
8 CyuHyN,0 4.795 9 4.573 8 30 CysHy, N, 0 4.124 9 4.556 2
9 Cpy HyoN,OF 4.8239 4.889 8" 31 Cy H,N,0, 4.4815 4.444 9
10 CyHyN,0 4.744 7 4.8849° 32 CysHyN, 0, 4.1024 4.5975°*
11 CyHyN, 0 5.036 2 4.922 5 33 Cy Hyy N, OF 4.920 8 4.769 0
12 CyH,N,0, 4.318 8 4.536 3 34 Cy Hyy N, OF 4.6778 4.819 2
13 CasHyyN,0 4.065 5 4.493 1 35 Cyy Hy, N, OF 4.769 6 4.739 5
14 Cyp Hy N, OF 4.4202 4.718 5 36 CysHy, N,0 5.045 8 4.7325
15 Cyy HyoN,0 4.4202 4.769 5 37 CysHy, N,0 4.602 1 4.7812
16 CyHy;3Np, 4.102 4 4.2473 38 CysHy;,N,0 4.494 9 4.777 2
17 CyHyN,0, 4.27517 4.199 4 39 CysHy, N, 0, 4.552 8 4.570 2
18 CyHyN,0, 4.5850 4.264 8 40 CysHy, N, 0, 4.657 6 4.676 7
19 Cy HyyN,OF 4.699 0 4.672 2 41 CxH, N;0 4.5850 4.654 4
20 Cp HyN,0 4.8239 4.562 9 42 CpHoN,0 4.5229 4.6866°
21 Cy HigN,OF 4.638 3 4.5572 43 CyuHyN;0 4.408 9 4.441 47
22 Cyy HyoN,OF 4.4559 4.6173 44 Cps HyyN;0 4.443 7 4.5424
.« HEWE.
6.4 EHEm, R x, M2, PEEH O JRF, TR
o SNEBHIRRER ¥
sol 1M Sk B XL A I 0 — . R
5.6 R FHPRAECERRTRBENHER T, BR
@ 5.2 SFEMPRRITE F XA W T2
= 48 Lx PESAERRENER, HHFERRESR
4.4 BIFHEELSYE N,
4.0 . =
x4 HRATHBRRREBE(Y,.%)
3.6 Tab.4 The relative and fraction contribution
3.6 4.0 4.4 4.8 5.2 5.6 6.0 6.4
SR (¥, and ¥,) of individual descriptor
. T EH v MY
B3 d44Fascaplysin 3 CDK4 ) I3 i !
c : % -C and -C-_ =C- 0.325 2(6.06% )
ERAE (pIC, ) STMERX KR %y C-.=C-and O = -0.076 3(1.43%)
Fig.3 The relationship of the predicted values %15 -G-.=C-and >C- -3.5450(66.02% )
and observed values (pICy,) %26 >C- and >C- 0.410 6(7.65% )
%6 >N- and -O- 0.021 7(0.40% )
Xg) -0.204 4(3.81% )
MNFE 4 HEH,RMEE C BT x5 (-C-5 =
C-fl >C- )R TFXNUAYE A E EETR, n
HF 66.02% X RE K-C-. =C-, >C-HARWL 3 HiL

B ERHRERIC, AT 088 T X088 R
B, &MU YR ERZEE . xRS YEN
HoBRERENREEMNE, ERRREN
3.81% ,EWEXHEARBAE, X EHHEE
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QSAR study on CDK4 inhibitors of marine Fascaplysin analogues based
upon MEDV-13

XIE Tian-bao, YIN Chun-sheng, YANG Hong
( College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract; The unique marine ecosystem is more and more recognized as a source of extremely potent natural
anticancer agents. The Molecular Electronegativity Distance Vector ( MEDV-13) was used to describe the
chemical structure of 44 Fascaplysin analogues, and resulting in a quantitative structure-property relationship
(QSAR) model of six parameters on ICy, for CDk4 using variable selection and modeling based on prediction
(VSMP) , which was validated ty LOO method and external test set were respectively. The obtained model
shows good estimation ability and strong predictive power for the external samples with a calibrated correlation
coefficient of r =0. 923 9 and LOO validated correlation coefficient of ¢ =0. 878 9. Last, the influences of
each index on activity were calculated by its relative or fraction contribution. The resulis revealed that the
main structural factors influencing the bioactivities are = C-(or-C-) , > C-, > N-,-O- and benzene site in
biphenyl, and para-biphenyl is advantageous to activity.

Key words; Fascaplysin; CDK4; MEDV-13; QSAR

http: //www. shhydxxb. com





