FAT K H 6 M AR FFIRCA BRAF ) Vol.47 No.6
2019 5 11 A Journal of Henan Normal University (Natural Science Edition) Now. 2019

XEHS:1000—2367(2019)06—0038—07 DOI1:10.16366/j.cnki.1000—2367.2019.06.006

I 3 A T v D A 6 o i 8 £ e 2 11 gk 400 1 51

B AR B B AR R A

(LH S BE¥GE a Y EF T RSB b, = &5 R B £ 453000
2B Y ESEBMR ESLRE M B S 4530005 3.0 K 5 4= 9 & 2% KA & 3R
WA TRLE M BT S 4530005481 2 TR GEEE 2= L S SCI0 = IR #1 £ 453000)

W OE s PR T B T NS f . T TE AT AR A T R G B R A O T AR N M A 4
— 5 A5 B AR G AR A B A o R v R 3 G VR LB A T XA s AR I AT A R0 A IR T R S IR AL TV A
1) o B T T A X A A B R A B A L A il B 3 RO A B R AL VR AR SEIE
FEATHED XGRS AT 300 AR WA fb .38 i H 38 & I IF AT I 45 S 47, fim 44 e 19 45 SR o DN58ga. 55 UL 7] B if
KRBT =S R AEY . BRI, X2 KR ER T S B AR FEHEA T NS AE ) XM
JUA A T RE AT RS R B B AR AR VR IR AR N T kB A T (5 AR BT B R B R A

KR B PR IR 5 15 B8 (5 R o) 5 Ak

FESES R318.04 MERARERD A

T PAC T I A St . BT A BR AR R 0.5~ 1 A2 5] %5 5 B0 35 SR L 1 2 49 43 A 7E 80 AN
Z G AR T O T 8 Y B A B R AL R X200 B R WA RO X FE R i
TREEAT 4 RN I35 7Y L % AR BT & . FL S Hh A8 SR A B 5 R 1 B i AR B AR T LR
IE 25 7 5 Ja W A N S 1 A i (B R FE AR AR AR AT (S B AR S ER M AT R T R A
— RGN B R G A AL , F B0 1S A0 R A R B AR RNA S A TE 0 M A e 4 B AR
A A B 5 AN BB (LA XoF 5 B 5 0 2R (18 T A SR o) 390 BEL OB A e mT L S A R A2 IR X R
Jir P AR B 4 7R 1 R4 o ) 2 28 4 0 E 2 A 800, b L A B B 1 481 R R B X HTV s 7 09 8L R 5 R (T-
200, © B FDA JEUE T F TR 7 SCMER . F A =5 2 A% 8 o 000 2 900 1 700 02 1 08 7 RNA &3 i) 9 75
22 R WA A 500 o 1 e B IR 5 7 BT TR TR YT R W 2 0 7 HE A BELIBT R A B R X R BT R R A 2 26 D
B G 5 2 0 A B 00 5 20 B i 0 B b R R BE A2 A A A R AR SORF S A S XA AR A 4
T A 7K W A5 38 3 AR R TR R A A B R A KA A R Hh DS36wt Al DNS8wt A& H
MAF B LU )P 51, DS360pt Fil DN58opt & 43 il i3 %F DS36wt Al DN58wt #F 47 5¢ 1~ i AL 4k 1Ml 1%
N AR E AR A R SR AR AT R = R AR K R 45 L I 25 R X B kA A R S, R 1
iR A BB 1A B A A B I R AT DA S e = SRR R R S A T B, FT T R AR B R E e s R
DENEHE K S M R e AR E KW DNSSopt 5 E A A BAF M EE G RE T A B Ik Rl & T 7,
LR A R TR A A1) 7).

AR SCHE— A4k T DNS8opt, i o 515 £ 8 (1 HAT B4 19 25 6 1 5 DI 5% i 45 3 28 11 i 4l 248 4k, BHL Ik
o 75 % Y 200 . P 3 3 e SR R R U SR AT A I 2 R S AR R s AR SR AL T T 3 FOR [ Yk R AR
T35 % DN58opt AT AL, 45 45 2R 5 DNGS8opt #EAT HLHL . K INLS & RE 1A — & $ i iX i R & U vk

Yr#s B #1:2019-01-29; f& B B #§ : 2019-05-10.

BELTH: FHE A KRB HE 4 (201603180) 5 o [F [F 5 B 52 £ 4 75 (201708410492) 5 1 £ B 2% B B 0F I 30 48 9% (505060
505144) ;38 & BE 2 B A2 W B2 2 TR 2 B I WO 8 (2018-BME-KFKT-01; 2018-BME-KFKT-10; 2018-BME-
KFKT-11) ; ] B 44 = 55 24 A0 75 4R B T 80U 85 37 11410 (2017GGIS219).

PEZ BT B F 521995 —) . B3 MR 2 FH N B & DR 4 Be AR 55 A8, R 9 5 1) S A 90 15 %%  E-miial: hezihao311@163.com.

BEEE RAE(1982—) W BI H 42 B 55 7 7] M A {5 B % . E-mial: yxu@ xxmu.edu.cn.



% 6 WF 2,5 AL A H e AR 3 Bk 154 E G 09 3 4 7 39

R L 2 T A A PN Tl 2 0 % DA 1 o 0 0 g 3 1) 22 IR LA AR I R RIOR i A i T s i £
JURT RS S5 0 AR — i PR s O S R A T e R 1 0 S R P B R A T T

Pre-fusion L

lipid-bilayer

Post-fusion

K1 BEAGE E RABRRS TSR

Fig. 1 Conformational changes of dengue virus E protein membrane before and after fusion
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Tab.1 Parents of Genetic Algorithm and its RAPDF score
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Fig.2 Flow chart of GA for parallel selection operator
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Tab.2 Sequence and RAPDF score of the 300th GA obtained by different select operator
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EYWCFWFCHHHHHFWFFYRHE(DN58ga) —35.81) EYWCFWFCRREEQFWFFYRHH —35.64| RYWWEFWFCHHDHHLVFIYQHE —34.99

HYWCFWFCHHHHHFCFFYRHP —35.78RYWCFWFCRREEQFWFFYRHP —35.58 EHWWEFWFCHHDHHLVFYIEHR —34.98
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HYWCFWFCHHHHHFCFYYRHP —35.74ARYWCFWFCRREEQFWFFFRHH —35.55| KYWIFWFCHHDHHLVFIYQHE —34.93

ELWCFWFCHHHHHFWFFYRHE —35.73EYWCFWFCRREGQFWFFYRHP —35.54) KYWIFIFCHHDHHLVFIIEHR —34.91
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Abstract : Dengue virus is a serious threat to human health, but there is no effective treatment. Membrane fusion is the
first step of viral infection. The conformational changes of envelope (E) protein play a key role in the process of membrane fu-
sion. Therefore, the development of peptide inhibitors targeting E protein provides new ideas for the treatment of dengue fever.
In our study, a genetic algorithm for optimizing DN58opt, which is an effective inhibitor targeting E protein of dengue virus
peptide was designed. Three different selection operators: roulette method, championship method and parallel method were
used to optimize DN58opt for 300 generations. The results of parallel method were better than other method, and DN58ga was
obtained. At the same time, some polypeptide derivatives were received. Through computer evaluation, these polypeptides
showed better binding affinities than DN58opt. The novel peptide inhibitors have potential to disrupt the protein-protein interac-
tion in the fusion process and may serve as starting points for development of novel inhibitors for viral E proteins of dengue virus.
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