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Comparison of neurovirulence and full-length sequence
of two rabies virus clones with different virulence

SHI Lei-tai, LI Yu-hua, YU Yong-xin

(Arboviral Vaccine Division s National Institutes for Food and Drug Control, Beijing102629, China)

Abstract: We aimed to compare the neurovirulence and genome sequence differences between two rabies virus clones with
different virulence. The different ages(10 d, 14 d and 21 d) of mice were tested for the neurovirulence(1.LD;,) of the two clones
by intracerebral inoculation. The inoculated virus content(PFU) was tested by plaque assay. The 1gPFU/lIglDs, values of the
two clones were calculated and compared. The full-length genomes of the two clones were sequenced and compared. The results
showed the values of 1gPFU/Igl.Ds, tested in the 10 d, 14 d, and 21 d-old mice with CTN181-3 strain were higher (0.07, 3.40
and 6.60, respectively) than that of the CTN181-12 strain(<Z—0.9, <<—0.6 and 1.04, respectively) , which indicated the neu-
rovirulence of CTN181-3 strain was lower than that of CTN181-12 strain. The full-length sequence analysis showed that there
were eight nucleotides and six amino acids differences between the two virus clones. The neurovirulence of CTN181-3 is lower
than that of CTN181-12 strain and the six amino acids difference between them are the molecular basis for the neurovirulence.
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A S 35 6 A R ek I 5 T B SR 20 i
20 80 AE AR F 4R T, & B T O BE 1 BR U B
CTN-181, CTN-181 J &tk X 4 Jil # /Iy BUAS B
fEXF 4 FES LU /N BT & D & Bom , BZR &
HA 5 v st e R e e 25 . MR E HH A B )
Jo P o V8T R R B D ) e A TR AT
CTN-181 i o IK B a0 B N i 224 3 0, J5 25 B4l
b, K BEASTR] 1Y) 25 B 7 7 1 R AR K.
A3k 3.16 1gLDs, » IR WA BUR"

AR SC A 07 16 B B9 — kX 0N BRI P B0 P Y
CTNI181-3 ¥kl 5y — Mk 7 Jy 8058 Y CTN181-12 38
B AR IEAT 75 0 AN 4 5L 7 B 6 EEATE 9T

1 MRS AE

1.1 BEFPRIANAM  FE RO B EE Mk CTN181MY |
CTN181-3 #l CTNI181-12 Jy A& % i & I 1% 175
BHK-21 4 i h 3¢ [E 32 ¢ B 25 = = 5 0 5% o g 3%
& 10264 3 MEM 37 ‘CHi 3%,

1.2 SLEEhY R, SPF 26,10 Hig/14 HiR/
21 B, A BE 3 W BT $2 4t . 5256 3 W 1 57 3 W IE
5 R SCXK (51 009-0017 , B A 3 5F ¢ 5256 3 iy 45

HR 25091 ) 2 W 4 A 0K

1.3 /MBI EE DI E ¥ CTNI81-3 Al
CTNI181-12 J # 43 B HEF T 10,14 F1 21 H#E89/)
R P, W %6 14 d, i s/ B & I B0 . R
Reed-Muench #31H& LD;, .

1.4 BEAS BESC T AR S AL AR P A R )2
BHK21 40 K sg i B2 10 ' ~10 " K41, B 4L
FER 0.2 mL, B A 8 B ik 52 AL, I Jn L R RS Y
YE2 AR R R PR 5%, 8 T 37 'CL.5%6CO, Hi 5548
g 1 h BALIMA 4 mL & A 1% W IEeF 4 2
2Y%HEPES WEmW . & T 35 C.# 5%CO, K
iR, TdE.AEEY . FEREAIMA 2 mL 45
P YURIA R . Y00 15 min 5 FEMYLRE B A B
A (PFU/mL)

1.5 BEAR IR K BB B Z A DHS« I [ R
HRAE LB AL 5 BRA Al 5 se B 8K pGEM-T Easy
Vector system Il H Promega 2 & ; QlAamp Viral
RNA 5 &, 3 QIAGEN 2 A ; ¥ #% KX H] Go-
Script Reverse Transcription System, W H Pro-
mega /2 f) ; Phusion # {# 2 DNA ® 4 Kit, I H
New England Biolabs; QIA quick Gel Extraction
Kit 17 &, A QIAGEN 2+,

1.6 5IWkit XA R GenBank H &5 K
FJ959397 iy CTN-1 #k & it 8 x5l ¥, M T
CTNI181-3 Bk Al CTNI181-12 #k i 4> K K 40 43 Bt 4™
EFF A, W3R 1,

Rl BERFEFECIN-I EEHLERASRIIEASY

Tab.1 Primers for whole genome amplification of rabies virus CTN-1 clone

B Gk SIYF 5 (5'-3") £ % /nt
1 CTN-N-F TACGCTTAACAACCAAATC 1-815
CTN-N-R CTGCTTTATGAACCCTGT
2 CTN-NP-F TCAGGGCTAGTATCGTTT 780-2 367
CTN-NP-R ATTCAACTTGTCTGGCTC
3 CTN-PM-F TCAAACTGCCTCTGGTCC 2 040-3 475
CTN-PM-R TCCTTCGTCCTCCACAAC
4 CTN-MGL-F ATACGGGCTTAACTCCAACCT 3 157-5 471
CTN-MGL-R GCTCGGCCTCTGACTCAAT
5 CTN-GL-F AAGAAAGAATACTTGCCTCCTA 5 235-6 797
CTN-GL-R TGATTGGTAGCCTGTGCC
6 CTN-L1-F TATGGCTGTTATAGACATTG 6 503-8 404
CTN-L1-R CTCAGAGTTCTCCACCTTA
7 CTN-L2-F GCTTCACTCGGCTTCTCG 8 277-9 903
CTN-L2-R CCCTCCTTCATCGTGGTC
8 CTN-L3-F CTGCTTACCCGACCACGAT 9 876-11 925
CTN-L3-R TACGCTTAACAAAAAGACCAT

EBIARP R FRRIEMTIY . 3 A TP R ER 5.
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1.7 h#E RNA 48 B 75 2 N 4 19 7 Be PCR
P M QIlAamp Viral RNA 43 5 $& BUTE K% 2
sofE bk CTN181-3 Fl CTN181-12 3 41 RNA,
% F GoScript Reverse Transcription System ¥f
RNA % 53 B cDNA, DLH R Bidr , FI £ 1 519
VAT 43 BE PCR ¥4, WK & .5 X Phusion HF £&
W 10 pL, 10 mmol/L ANTP 1 pl., 10 pmol/L
LRI 4 2.5 pL,DMSO 1.5 uL,DNA B4 i
0.5,cDNA 2 pL, K& FKENE 50 pl. RN
IR AEPE 98 °C 30 s5 98 °C 10 5,53 C 30 5,72 C
90 s, 4k 30 MEH ;72 CHAEM 5 min, PCR /=4
28 106 BIR Ml O 1S P UKk 26 E L R QIA quick Gel
Extraction Kit 4fifk [,

1.8 PCR ¥ ¥4 ™= ¥ iy s b 7 5 W By 9 Bf 45 5
-8t B PCR 4tk ™ ¥ 73 5l 5 pGEM-T Easy
Vector system % # , ¥ AL J8& 52 2% DH5a, $k i FH #E
v I o R YF PCR %2, BB IEAEMEARA
FRS | AL s F, A Bk ik 24 3 Ak
R T S . i F DN Astar MegAlign #4437
FE0 1y 45 R IF AT T

2 & R
2.1 CTNI181-3 #& Al CTNI181-12 ¥k 1 25 BEIE B %
# CTNI181-3 Bkl CTN181-12 #:7E BHK21 41 ifg
TR A BT I S BEES R AR AR KN L RN )
(UL D

1 M FRHFS CIN181-3 #k (a)F1 CTN181-12 #k (b) £ BHK21 ZH i+ F B = BT
Fig.1 Plaque in BHK21 of CTN181-3 and CTN181-12

2.2 CTNI181-3 #&#l CTN181-12 ¥k 1 Hb# Y4
W5 W FE Bk A EE ) LDy, i, [R) B I 5E 0 B 0
(PFU) ., &N @KL & X b 1gPFU/1gLDs, 2R
RIS s A8 T 1% LD, (905 8 & (PFUD B K, B
FRAR, 2 1 . S5 R W TR 7 IR L A 22
ANZ£(6.6~7.3 1gPFU/mL) lE#H F . CTN181-3 Xf
21 H /N BRUAY i P 422 Fh oK 2038, T CTN181-12 1Y
LDs, ik 6.26 1gLDs, /mL, XF 14 d #1 10 d #3/)V B
) LDs,, CTN181-3 78 # CTNI181-12 {if., #F LA
PFU M LDs, 9 22 {8 b %, W CTNI81-3 Al
CTN181-12 —#kXF 10,14 Fi1 21 d H /N A 1gP-
FU/IgLD., 21543 %} 0.07.3.40,>>5.1 Fl<<—0.9,
<—0.6,1.04, AIHEW WK TE#H, &P CTN181-3

PRAY S I KT CTNI8I-12 #R (L% 2),
2.3 CTNI181-3 ¥k Al CTN181-12 Hk By 4= 3 4 41 )5
Ik FE R CTNI81-3 ¥kl CTN181-12
MK AT 2K BN 11 924nt, Hrp CTNI181-
3 R #E GenBank Wsfk , B 5% 5 2 KU946961,

CTN181-3 Bkl CTN181-12 ¥k AH I, P 3£ K il
M FEH & EAE 1 MRS AR, G B A TE 4
AR L 3EHAE 2 AN SRTE . X 8 AT
M o7 o5 B 2 MRS B AL 6 AN S SL R A s AN ], B
PEMAMMEMS D AMS.GEM 2 MIE . LE
F 2 AL, Ak 3 s,

DL P.M.G I L XY 6 A2 L iR 28 48 i %
J& CTN181-3 BT /158 CTN181-12 BRAKAY 43T 3L 7
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Tab.2 Virulence comparison of CTN181-3 and
CTN181-12 in different age mice

3 W i

AE R W59 5 )8 T Rhabdovirus 58 % 4 B0 5 25
J&. B AHEEEE RNA, i RNA &4
FEH Y 2 . 3" UTR-NPMGL-5'UTR, £/~ 3 A

- AR e AT H /N B FE T 1 , _ - A A ,
& (IgPFU/mL)  10d  14d  21d LR 3 AR 3 AE G B DX S AT XA 5" 3 G i
CTNISLS 560 5 a5 o X, 39X LL UUGU FEHIIFIG .5 3k i i 1X L
5.60 5/5 15 0/5 U7 253, g S R/NEy 12 kb, P 2 91040 11
4.60 5/5 0/5 — BHMRES5 %m0 s MemER . IEEA N B EA
3.60 5/5 2/5 — P AR A MU G 1 RNA {K#itE RNA R
2.60 /585 = A L, N.P.L & F AL RNA YRR &
;22 if jj - [ 4 (RNP) .M Bl G 3 (1§ 3 76 RNP 195
. 5 5 — .
IgL.Ds, /mL 6.53 3.20 <1.5 AIFL RNP ALIARF .
1gPFU/IgLDy, 0.07 3.40 >5.1 BEEE G e — b AR 1 A0 2 3R 18 A 1
CTN181-12 7.30 5/5 5/5 2/5 DY) BRI RN TS A M2 R 2 A LA
6.30 Yoo 55 4/ S-S5 2 5 20 L 0 5 R AE B2 R G P I 4y
5.30 5/5 5/5 5/5 At DL SR 5 BRI PR M WA G0, HEAR
190 VOSSR y 524 AR N 19 M EIERR
o T RHUK S G R R T O L R
1.30 5/5 4/5 0/5 ACAE & AT 505 NSRRI, A A AN X 15
lgLD,/mL =82 7.9  6.26 5 DX AR Y X
1gPFU/IgL.D;,  <<—0.9 <<—0.6 1.04
=7 AR
#3 CINISI-3.CINISI-12 B EFBRMEEBRMLAER
Tab.3 Site differences of nucleotide and amino acid between CTN181-3 and CTN181-12
AT R IR
o7 45, CTN181-3 CTN181-12 7 55, CTN181-3 CTN181-12
P 416 G A 139 R(AGA) K(AAA)
M 560 C T 187 P(CCG) L(CTG)
G 506 A G 150 H(CAT) R(CGT)
\ \ \ 194 N(AAC) N(AAO)
883 G T 276 V(GTG) L(TTG)
\ \ \ 333 Q(CAA) Q(CAA)
1404 A G \ \ \
1482 A G \ \ \
L 2974 G C 992 V(GTG) L(CTG)
4486-87 TG AT 1496 W(TGG) M(ATG)

TE 355 N I A g3 1% BT L 4545 A1 Sy — L SRR R A T

G I 333 MAE R SO 0 RR 2 TE R i 7
FOw B e RN Y G333 8 S R Bl A R 58
7 A A SR R L 22 SRR A5 LA S R B L 9 7 1 R 42
B E A, 2 A B R 5 ER. W
SAG2,Flury HEP.ERA %, X Ao s #1 58 45 o0 H
b IR S A AT R L G194 {7 i KA T

Jie 578 Jy di s IR S g R FE I Il . AR SO A
SRk CTN181-3 ¥k A1 CTN181-12 ¥k G333 i &N
AW R, G194 A7 ALY R KA W, fH CTN181-
3 BRIEE S 524859, T CTN181-12 #k £ 4 HoAb AE
RGP 0 59 . B R B — 2 WM. X
TR R IR AR CTN-1 fc 8 CVS #RXE 3 JR g/
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