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Genetic characterization of rubella virus isolated in Guizhou province in 2012"

Tang Xiaomin' ,Zhu Zhen® ,Ren Gang' . Zhu Qing' . Zhang Li' ,Ye Xufang'

(1. Department of Immunization Programs ,Guizhou Provincial Center for Disease Control and Prevention ,
Guiyang ,Guizhou 550004 ,China;2. National Institute for Viral Disease Control and Prevention ,Chinese
Center for Disease Control and Prevention ,Beijing 102206 ,China)

Abstract; Objective To identify the rubella virus circulated in Guizhou province in 2012,and confirm the genotype and analyze
the genetic characterization of rubella virus isolated. Methods The throat swab samples were collected from suspected rubella cases
during the rubella outbreak and sporadic in 2012. Rubella virus isolation was performed using Vero/SLLAM cells. The presence of vi-
ral RNA was detected using real-time RT-PCR after RNA extraction from infected tissue culture cells. Fragments of 944 nucleotides
of E1 genes of the isolates were amplified by RT-PCR, the PCR products were directly sequenced and analyzed. The phylogenetic
trees based on the 739 nucleotide sequences 1E was conducted with the rubella viruses isolated in Guizhou province in 2012 and 32
WHO reference sequences representing 13 genotypes. Results 5 rubella virus strains were isolated in Guizhou province for the first
time. The results of phylogenetic analysis showed that all 5 rubella virus isolates belong to genotype 1E. The nucleotide acid and a-
mino acid homology among 5 rubella virus isolates were 99. 8% —100. 0% and 100. 0% respectively. Compared with the WHO ref-
erence strain (Chinese strain T14-CH-02) , the nucleotide acid and amino acid homology were 98. 7% —98. 9% and 100. 0% respec-
tively; while compared with another WHO reference strain (Malaysia strains M1-MAL-01) , the nucleotide acid and amino acid ho-
mology were 97.5% —97. 6 %and 99. 5%. Conclusion Genotype 1E rubella virus was the predominant genotype in Guizhou prov-
ince in 2012, which was similar to the other provinces. This study accumulated the molecular epidemiological baseline date in
Guizhou province.
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bk MI-MAL-01 *  T14-CH-02 * Guizhou2012-2  Guizhou2012-3  Guizhou2012-4  Guizhou2012-6  Guizhou2012-74
MI-MAL-01 — 0. 9744 0. 976~ 0. 976~ 0. 976~ 0. 9754 0. 9754
T14-CH-02 0. 9954 — 0. 9894 0. 9894 0. 9894 0. 9874 0. 9874
Guizhou2012-2 0. 9954 1. 0004 — 1. 0002 1. 0002 0. 9984 0. 9984
Guizhou2012-3 0. 9954 1. 0004 1. 0004 — 1. 0004 0. 9984 0. 9984
Guizhou2012-4 0. 9954 1. 0004 1. 0004 1. 0004 — 0. 9984 0. 9984
Guizhou2012-6 0. 9954 1. 0004 1. 0004 1. 0004 1. 0004 — 1. 0002
Guizhou2012-7 0. 9954 1. 0004 1. 0004 1. 0004 1. 0004 1. 0004 —
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R 13 IEFE R 32 S H k3T E1 ERE 739 M
TR ¥ FV M L IR SR Gt o TS LI 2, 45 R R . 2012 4F
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I A% I 0 i R ) B 43 90k 99. 896 ~ 10026 F1 100 %% 5 5
WHO 1E % H 5 2 2% ¥ o 5 #k (T14-CH-02) (1) 1% 1 B8 A 44 3
T2 [R5 1 43 31 Sl 98. 7% ~98. 9% 1 100% 5 5 WHO 1E 5K
T 5 2 o T S G 30 ik (MI-MAL-01) [ 4% 1 R 1 40 65 1% [ U5 1
380k 97.5% ~97. 6% 1 99.5% , W 2,
3 9t it

RS2 96 T S B IR T Rk X920 T R I ¢ — R R B
H R TE % RNA 5. 3k A 4 b 47 78 5 A AN 31 8 1 T i it
HESE .53 ORF 4 4 9 > AE 45 Mg & B P150 Fil P90, & 5k
T H 3 i 1 ORF il 3 405 35 19 25 4 26 (. 2 [ i HE 51
UK 5'-C-E2-E1-3", Hp E1 M &K 1 443 MR . S
1% 481 A FE MR . H oA T2 09 vh A0 BT T e 5 A I 35 40 1
P HURFRNALT E1JLH g i) 245~284 &3/ . H .,
WHO #% E1 £ H Ay 739 MR (8 731~9 469 nt,159~404
aa) 1 Sy B R 28] 43 U B 43 AT 9 25 I 90 100 A 1 0 A TR
Fp A T I B R B 9T S WHO 2225 BRIy 4 L
WO UEERSHR SN EE R, B ERA 1A miE 5,
A ZASEE B R 9 AN IE A (1B, 1C 1D, 1E1F1G . 2A,
2B.2C) Fll 4 AN F 2R R (1a 1h 1 AT 1Ot

REBRBAFFRZ G M KB A CRS (W0, (R K #B
438 T CDC R 5256 %8 T Jli 82 K92 B 2% W I R 45 3 k%
WE AR v 2o 3R A T L 55 58 K 1 KB 0 T 40 T TR A T 2 kAR
Bl . BHE T 1999 4EFF IR IF R 3R B XUB 0 53 14 5 F AT
ORI WAL ST T RS B EE bR AR R AR RN . B S
1999~2002 438 1 %f #6448 T KB s w2 Wil R M E D H 4
ANEEFEA(IEIF 2A2B) 76 3 #7471, 2003 ~ 2009 4 4y F
WATI A W5 R B, LE S B A0 48 A5 b 56 B A 3 3 i oy 36 [
I IR B TRAT B S L R R0 LT AT AR 4 B Y L B
2B H PR B AT (R R R VTR, H 5 MR H A TR &
FEEIJVERATH 2B IEA RS R EEREEEE R
BRI A B RS s 2 W AR SRS
Gy FURATIR 2 B UL T e 1 0 R U5 38 B R AL AR

o I R A S X3 PR i ) 4 A2 0 5 A 28 SR 16 O 2 SE B
92 1R R B3k Y R A e AR 2 —

2012 4F SE M A B U T 3 B B 5 bk K2 75 3 1 ik
FGENE S R LA LAY TR AN B AL R R IR 3 M L GIESE 5 R S Bk
ARy TE SN B KB 55 55 H i3 Al 4 03 AT 19 X2
FawE AL A — . B WHO 1E 56 8 R h | 2 2%
(T14-CH-02 #fo [ ¥ vk iy » R W SH N 48 AT 19 1E S R Y X
L RE IR EA L RATH TE BE B RS 38 . 5 bR IKZ i 3¢
3 B R 22 AR R R A8 B R W] PP 2 4 10006 HL 5 BRIXUZ
TR TR B 2R KRR 2012 4F A — 1E N R K E
I B 1E 1% X AZH

BURA WA R4 Ja SN 48 WO 6 75 19 20 47 2
WEFERR R T — € MR R » Bk — 20 2 B T 3R R X2 0 75 95 1k
2 0 PR A0 P o LR SR WA Y DA T SN A XUE o 2 i
N3 AR 55 5 5 A A T A LI A A A AR 22 B Tk —
AU IS8 SRR SN A 2 1) 9 5 2 M 0 » 8 oo gk A 8 g Dt =
FRAS R B SR BE 43 B9 3%, 1l 7 5 48 58 86 1) RUB I 3 43 F I
795 5 BB o 52 M 48 K2 F1 CRS 1 2 1 A 42 1t 52 3%
R

SE

[1] LeeJY,Bowden DS. Rubella virus replication and links to ter-
atogenicity[ J ]. Clin Microbiol Rev,2000,13(4) :571-587.

(2] kg, s, XUB i 3 B e X I R 25 R iy s g LT . o
SIARE R 2. 2011,27(8) :567-569.

[3] ZRut. 32k, 48 & AL 4. b | 2007 ~2008 48 X2 i 17
i A PR 4 B7 1. o 52 0 6 72 2009, 15
(3):201-204.

[4] Zhu Z,Abernathy E,Cui A,et al. Rubella virus genotypes
in the people’s republic of China between 1979 and 2007 .
A shift in endemic viruses during the 2001 rubella epi-
demic[ J]. J Clin Microbiol,2010,48(5):1775-1781.

[5] Zhu Z,Cui A, Wang H,et al. Emergence and continuous
evolution of genotype 1E rubella viruses in China[J]. J
Clin Microbiol,2012.50(2) :353-363.

[6] Tamura K,Dudley J,Nei M, et al. MEGA4 : Molecular Ev-
olutionary Genetics Analysis (MEGA) software version
4.0[J]. Mol Biol Evol,2007,24(8) :1596-1599.

[7] Hall TA. BioEdit: a user-friendly biological sequence a-
lignment editor and analysis program (F%5%% 3855 i)



FRESF 20135 11 A% 42 5% 32 4

R R R SE AT K [ T A 2 20 A PRAE ] L 5 2
YA HLAS AL LA P 43 W8 T RE L I8 A T A 28 A iR A v E 4 AL g
AP RAFLLTE S NGF A LU L 58 BT g 5% A iR ) S8 S
ST EG AR M 5 R 2 A A0 RE R AR TR I DA B R 1 A
PEE NGF 1B KRB L B8 % 40 i vl LA s 5 ke R LA
T2 F T AR BESE RSV 2R K BUHE IR 4 M 45 T B R
I A TR 40 i 2 P R T DL A B R K B R 5 R L L v Rk A B
% . [A) B3 58 , T8 B AR I BE AR i) ) L oP B IR R K 1
AR FHL NGF 240 F1 X% B2, 3600 NGE af DL I 35 A B F B
(U3

12 22 (neurofilament protein, NF) J& #4 5 #f 2 5C Jifd 4 Fl
b 2 2 A0 B SR 1Y AT AR TE T R 2R A B A1 R
ZUARAIEMZ T, AR BN, A RSV IEGEE LR
6 5T NF-L mRNA 3R ik B 8 3 5%, ifi bt NGF Hi & T #i )5
NF-LmRNA 35 T B 5 2 RSV YL 5 AEAR #F B I 4t
J5 4 L 2 fih 5 00 184 0 R R L B B T ST A0 R A 1) A
TG 41 f 7 AL 45Tl L T NGF 7T RE R 75 5 5 1 AR 58 Jo 40 At 1] Ao
G EER R, FIRIIE T & B k0 NGF /] #2155
BN 43 B Sl BE R B L R IS 40 I 1) Al 28 e A AL TR T
REFEA N A I T RE 1Y 2

PRt V25 H 00 RSV Sz B2 8 e J5 3o 3R 34 19 NGF ] g i
1175 S RS BT AN AR ] P2 o0 A% A BOE B 0 B R IR R
WEEE T B ME LA RSB AT R AT 2 5 BN 1Y R AR R

2% 3k

[1] El Omari K,Dhaliwal B,Ren J,et al. Structures of respir-
atory syncytial virus nucleocapsid protein from two crys-
tal forms: details of potential packing interactions in the
native helical form[J]. Acta Crystallogr Sect Fstruct Biol
Cryst Commun,2011,67(Pt 10):1179-1183.

[2] Wu P,Hartert TV. Evidence for a causal relationship be-
tween respiratory syncytial virus infection and asthma
[J]. Expert Rev Anti Infect Ther,2011,9(9) :731-745.

[3] Hu C.,Wedde-Beer K, Auais A,et al. Nerve growth factor
and nerve growth factor receptors in respiratory syncytial
virus-infected lungs [J]. Am J Physiol Lung Cell Mol
Physiol,2002,283(5) :1.494-502.

[4] Zamora MR, Budev M, Rolfe M, et al. RNA interference

3855

therapy in lung transplant patients infected with respira-
tory syncytial virus[J]. Am J Respir Crit Care Med, 2011,
183(6):531-538.

[5] Astor TL. RNA interference, RSV, and lung transplanta-
tion: A promising future for siRNA therapeutics[J]. Am J
Respir Crit Care Med,2011,183(5) :427-428.

[6] Scuri M,Chen BT, Castranova Vet al. Effects of titanium
dioxide nanoparticle exposure on neuroimmune responses
in rat airways[J]. J Toxicol Environ Health, 2010, 73
(12):1353-1369.

[7] Freund-Michel V, Frossard N. The nerve growth factor
and its receptors in airway inflammatory diseases[J].
Pharmacol Ther,2008,117(1):52-76.

[8] Hahn C, Islamian AP, Renz H, et al. Airway epithelial
cells produce neurotrophins and promote the survival of
cosinophils during allergic airway inflammation[ J]. J Al-
lergy Clin Immunol,2006,117(4) ;787-794.

L9 VERWIRLT R AH 25, 45 e i R BB b U 1 5 g 4% 40 i
RAVEAL S M A E R FREKFOROIT] A ESHN
B ,2007,27(4) :270-272.

[10] Feng JT,Li XZ,Hu CP,et al. Neural plasticity occurs in
the adrenal medulla of asthmatic rats[J]. Chin Med J,
2010,123(10):1333-1337.

[11] Davidson-Moncada J, Papavasiliou FN, Tam W. MicroR-
NAs of the immune system: Roles in inflammation and
cancer[J]. Ann N Y Acad Sci,2010,1183(2):183-194.

[12] Kodani M, Yang G,Conklin LM, et al. Application of taq-
man low-density arrays for simultaneous detection of
multiple respiratory pathogens [J]. J Clin Microbiol,
2011,6(21):2175-2182.

[137] Chakraborty S, Piedimonte G, Ding M, et al. Fate of air-
way epithelial cells exposed to titanium dioxide nanoparti-
cles; NGF-regulated apoptotic death[ J]. Am J Respir Crit
Care Med,2011,183(1) :21-25.

[14] Skalsky RL.Cullen BR. Viruses,microRNAs,and host in-
teractions| J ]. Ann Rev Microbiol,2010,64(1).123-141.

(Wi H3H :2013-06-08 &8l H 3§ :2013-07-29)

CEH255 3851 B0
for Windows 95/98/NT[J]. Nucl Acids Symp Ser,1999,
41(1) :95-98.

[8] World Health Organization. Standardization of the no-
menclature for genetic characteristics of wild-type rubella
viruses[ J]. Wkly Epidemiol Rec,2005,80(14) :126-132.

[9] Frey TK. Molecular biology of rubella virus[J]. Adv Vi-
rus Res,1994,44(1) :69-160.

[10] World Health Organization. Global distribution of measles

update[ J]. Wkly Epidemiol Rec,

and rubella genotypes
2006,81(51/52) ;474-479.

[11] World Health Organization. Update of standard nomen-
clature for wild-type rubella viruses,2007[J]. Wkly Epi-

demiol Rec,2007.82(2):216-222.

[12] 2R 5T, ¥F 30U, B 5 8, 45, 2003~ 2007 4F o [H K95 95 7
LR 2 B L. 9 7527 31 . 2008, 24(1) . 7-16.

[13] Z=2 1l b B @i, EEE 4. 2001 ~2011 4F | 1 KB
TS T IRAT R LT ], M B4R, 2012, 28(2) : 124~
129.

(147 F 5, B2 X048 5. KB IX X% 3 1020 7 5 0E 43
[J]. REEEZy,2010,38(7) :552-555.

[15] E 2P, S, 55, 1L 74 K2 B 9w 75 56 BB Ry AE 43 A
(. s A4 TR, 2011,27(2) 1 193-195.

(W H3H :2013-06-08 &8l H 3§ :2013-07-14)





