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Gene Sequence Study on Japanese Encephalitis Live Attenuated Vaccine SA14-
14-2 after Passage in BHK,, Cells

Li Ming', Zhao Danhua, Li Yuhua" (National Institutes for Food and Drug Control, Beijing 102629, China)

Abstract Objective: To study the viral gene sequence of Japanese encephalitis live attenuated vaccine SA14-
14-2 after passage in BHK,, in order to thoroughly control the safety of Japanese encephalitis live attenuated
vaccine. Methods: Japanese encephalitis live attenuated vaccine SA14-14-2 was serially passaged in BHK,,
cells. The RNA of second passage (P2), the fifth passage (P5) and the fifteenth passage (P15) virus were extracted
and reversely transcribed to cDNA. The whole gene sequence analysis of each generation of virus was carried
out to analyze if the key site genes closely related to the virulence of Japanese encephalitis virus would change.
Conclusion: After the second passage of Japanese encephalitis live attenuated vaccine in BHK,, cells, the 279"
amino acid (E279) of the key gene of the virus E protein was mutated from methionine (M) to lysine (K).
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I PEVE SA 14— 142 1B A= Wyl i DF 5% BT
AL, 5 H201806A106-2, RN E M1 x 10%
PFU - mL™,

BHK, 4 i £ it 24 i B e SR
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1.1.3 FEEGH

Eagles’ MEMi%?%%Jﬂ@?HyClone/Aﬁj (=
AE27142269) . Jg4-iiiE . H A% 10000u + mL™
HEEFEF10000 - mL (PS) | BRAFIIIE F Gibeo
v (452085376 ) 5 RNA$REHCELH &0 A
QIAGENZY ] (#1E5-:00D6943020000B165072) ;
Wik FX A &M TFTaKaRatal (5
AI20774A) ; PCREREREGE ( Q5 Hot Start
High—Fidelity ) I FNEBAF] (#it510022725) .
1.1.4 5|9

1.1.2 4ijg Hinvitrogen 5 i, FHIWLERE 1,
1 SA14~14~2
5149 JFY (57 —3" ) (A
F1 L:AGAAGTTTATCTGTGTGAACTTCTTGG 1~27
R:TATCGAAGGAGCATTGGG 1488~1505
2 L:GAGAAGCCCACAACGAGAAG 1210~1229
R:GAATCGTAGGGGCGGAAG 3428~3446
F3 L:GAACTCATCATTCCGCATACCATAG 3195~3220
R:CCATTTTCGGTCAAACCTCC 4855~4874
F4 L:TAGCCGCCCTCACGCCTTG 4534~4552
R:CAGTGCATCTGGCAGCTCTTCG 6596~6617
F5 L:GGAAAATCCTCAAGCCGAGAT 6373~6393
R:TCAGGAGCCTTCGTGTCAACT 8706~8726
F6 L:CAGGTACTACTGGGGCGAATG 8388~8408
R:TCCTCTGCACGGGACAACTAT 9861~9881
F7 L:AAGACCGTGATGGACGTGATATC 9444~9466
R:TCCTGTGTTCTTCCTCACCACC 10952~10977
1.2 B (P5) A HHAURRE (P15) BEATHRINT S

1.2.1 BHK, ZHiERYH: 5

& 10%FBS, 2%PSHIMEME; 75 5L 55 7
B T37°C. 5%COMIEFAAT SR, 2RALZH
L R
1.2.2 SAl4-14-2191640HEE %

BN OGN (HE5201806A106-2 )
PR E B K R EUE B2 FIBHK, 1 AE 1, Wk ih
Ja AN 4ERF (5 2%FBSHI %PSMEME: 7%
B, 72 WA AT WLEEE) 4 M A8 I ISR
B 150, BEHCGE AW (P2) | AN
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Master Mix, 13w LRNase Free dH20; J2 i 5544 HR
37°C 15min, 85°C S5s. JWik%E A WIcDNAS K
T BE (FI~F7) #E47PCR, VK RSOp L.
25w L 2X Q5 Master Mix, F1~F7Xf R F R WS4
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#%2wL, ¢DNA 1L, ddH20 20w L. SO &0
98°C 30s; 98 10s, 55°C 30s, 72°C 68s (F3.
F6. F7) /72°C 100s (F1. F2. F4. F5) , #354%
PG ; 72°C ZSEMH2 min, PCRAZH)Z00.8% MBS
WHEE I L YK 28 S5 1% Einvitrogen /A 7 o

1.2.4 PR

ff FH SeqMan R A4 XM 15 25 5 0047 15 51 DF 42

# GenBank H1& 55 4 D90195 FIMH258852 14 [ 51)

St FMegAlign SRPRHIFLESETT XA
2
2.1 PCR

P2, P5. PIS&FEH DI K/ IVHSER A Btk
U8, BUIRF1~F789 B 59 R B & 2351 1500
bp. 2200 bp. 1700 bp. 2100 bp. 2400 bp. 1500
bp. 1500 bp, £:0.8% I HEEENE HL UK SS 50HT
SRS HUALT, K PR,

C M F1 F2 F3 F4 F5 F6 F7

A.P2; B.P5; C.PI5
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P2, PSHIP15R 15 A 2H B 109764 4% 1
e (nt) 41A%, %3432 EM, 4r9Hs° -
UTR, #ZL&EMH (C) | FifE (PreM) | BEEH
(E) . AE&5#E 1 (NS, NSI1, NS2a, NS2b,
NS3. NS4a. NS4h. NS5) F13> —-UTRH#, 5
GenBank & %55 D90 195K £ B K 4 Ik 75 £k
SA14-14-24FEH 550 A% 1 2 [R] 44 1599.9% .
P2ARI B 4 S AL AT 7AW 07 5 R AR T g
HorAp SA RSN S AR E A X, 306 T
NS2AIX ., NS3[X, NS4A[X ., NS4B[X ., NS5[X, &
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FHWNS3R ., TNS4ATFIQNSSH =AE LR & A Tk
A5, JIANAEEEEN T3 UTRIX . PSR
A A AR AR AR, e IR el AR
TEEMEAESR27907, MR (M) 5428 ki
ZR (K) ME279K; HAR7AGEE MU A7 5 43 50l &
AEAENS2AX . NS3[X., NS4AX . NS4BIX . NS5[
M3 UTRIX., SP2AUHHE A i —HE . P15
BEA O IEAL U A MU, EAEPSHUR & A ek
AR RRIEL TR I, 2T — A HES5H B FANSS
XA — SR AE , H RS B AR U . TR
AR ER2,
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2 P2 P5 P15 SA14-14-2
B 37 45, IR 5 Do A SAMTM=2 4 140Ps  SA14-14-2 P15
SA14-14-2 SA14-14-2 P2
1813 E~279 ATG(M) ATG(M) ATG(M) AAG(K) AAG(K)
3929 NS2A~484 GCT(A) GCC(A) GCC(A) GCC(A) GCC(A)
5634 NS3~376 TGG(W) AGG(R) AGG(R) AGG(R) AGG(R)
6634 NS4A~57 ACT(T) ATT(D) ATT(D) ATT(D) ATT()
7655 NS4B~130 GCG(A) GCT(A) GCT(A) GCT(A) GCT(A)
9446 NS5~590 AAG(K) AAG(K) AAG(K) AAG(K) AAA(K)
9593 NS5~639 CAG(Q) CAT(H) CAT(H) CAT(H) CAT(H)
10701 3’ UTR - G G G
10784 3’ UTR T C C C
o FRISKIORIESUEN S, =" FORILAE A L,

3

CITE R B IL TR MR, uE
W7 Hge bk . ARkt R R s . 2SR
0 2 B 0% 28 T p 22 55 2 T ResE Y L IR REE AR
POER R IR OCHE T, P ERN A
SRS R i S YA, 2 i
B8 TS S AR WAL S T T AOT e R R )T
FIA3AT, B0 5 A 1 E AR 8 B A E107
E138. E176. E177. E264. E279. E315. E439 4
HIRYIRRE & AR A, 2 | SRR 2N
R EESA 14—14-27F £ I8 15 92 Vi A 7 HH 48 it 5 o
ESAE20M . 1748, EEF O EHE R R A
S o TTWHO Z i 36 2 1 1 A 7= A I e s o A o
2 5 T v ] 2 R 9 9 1 ) A 7 R B a4 R A oA
il IR 2 R B B AR L (H
JEITARR, bR LA 2 H A v 20T S
BESA14-14-28000/ MR, PERTWEE IS R P Al
AT AR St v R R DR T R T R TR R
M R SRR SRR AR S A 14-14-2 S Hop R
HRSA T4 RIB LR = RAE bk, XIS T
SR FIE . AR BB AE AR B A SR 2
R EESA L4 . SA14-14-28FFT T 22 F 44047
T CRTEE TR B R AR R . R TAE
P SEWUREE R IE AR HE TS, 2P uER T
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