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[ Abstract] Objective To study the variable number of tandem repeats( VNTR) genotyping of
serogroup C Neisseria meningitidis strains discovered in China. Methods We randomly selected 109
serogroup C meningococci strains. Four VNTR loci in Neisseria meningitidis DNA genome were studied.
The polymorphism numbers of copies in the four VNTR loci were studied by polymerase chain reaction
(PCR). The PCR products resulting from the amplification of the four VNTR for each isolate were
electrophoresed and photographed under Bio-Rad Gel DocTM XR imagery equipments. PCR products were
analyzed and the molecular weight of gel images were computed and analyzed by software. To reckon the
repeat numbers in each locus of every isolate, different DNA segments in each VNTR locus were
sequenced. Using UPGMA cluster analysis techniques to study the genotyping of copies numbers in the four
VNTR loci in C meningococci strains genome and to compare the result of VNTR typing with pulsed-field
gel electrophoresis(PFGE) typing from 105 isolates of the studied 109 isolaes. Results 109 serogroup C
meningococci isolates were divided into 22 VNTR genotypes. Identical types were distributed in the strains
which associated with the same outbreaks. Correlation was observed between VNTR clusters and PFGE
clusters. Conclusion As one of the molecular techniques, VNTR could be used for serogroup C-
meningococci isolates genotyping,in China. VNTR analysis might be used for fine typing of meningococcal
isolates which belonged to the same clonal complex.
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e ¥k (PFGE) X £ i & % % 4 & (multilocus
sequence typing, MLST) 5+ #7, R R EH C B & %
84% X PFGE AH1 BIE &%, F X —FMFHH
STAR2UFFIM BB . FRMELAEYERE L B
JTEFAEE AR E BERER 75 (variable number
of tandem repeats, VNTRs) , B A & E R LS
X e e MAFAE, BAREE A P VNTR 8 1 i 3=
FAMENEE S RERC N A FREEMEDHHR
SR, BATLEA VNTR S BER, MR E C B
iR R =B E R TER S BRNS FRTIRES
PR,
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1. 5230 FA B #k - 4% 109 Bk, H b 102 #k C B AR
REZFHEE K H2003-2004 FRBBETEHUR
2004 -2005 FLEMBRITREREF S HIN
BIBR 57 MR MR O b B T B 4R o PO 1R R B
B 5 6 BT R AR D 4F C BEB K

2. AT AL ES : Taq B8 .ANTP(TaKaRa A A ).
g ¥ (Bio-instrument YiTO. Company Limitd)
100 bp DNA Ladder Marker 1 Goldview # X 3¢ %}
(BEAEYTEAT);SIYHILERERLAF AR,
VNTR 5| % % % 51 F§ 3C#k [6], VNTROL-F: 5'-
GACGGGTCAAAAGACGGAAG-3’, VNTRO1-R:5"-
GGCATAATCCTTTCAAAACTTCG-3"; VNTRO2-
F: 5"-CTCCCCGATAGGCCCCGAAATACC-3,
VNTRO2-R: 5'- AAAGCGGCGGGAATGACGAAG
AGT-3"; VNTRO3-F: 5'- GCAGAAACCCCGCAG
ACAGGATGG-3’, VNTR03-R: 5'-CCGGCGGCGCG
TGATGACTT-3’; VNTRO4-F: 5'-GACCCTGAC
CGTCGGAAACC-3", VNTR04-R:5 - ATACCGCCC
TGCTGTTGTGC3 ; A L Wik it 514 T02,T03 43
AP HERBEARZEREEOMXER (XER
Kiv &) M W EEE, 519 TO2-F:5'-
CCACACCGCTATCCGATTTACCTA-3", T02-R:5'-
ACAGCCATCTCTACAACCCATCT-3'; 5l # TO03-
F: 5-TGCGGCGGAGGAAACGGACAATC-3", T03-
R: 5-TGATGGCGGGTTTGGGGTTGTCG-3', #
B F B TaKaRa /23 ] 56 i ; Bio-Rad Gel DocTM
XR B SRR

3.PFGE Z:FH 78 A SCH ) 105 wR B R 2=
P E Rk R 37 Ik 4 R (PFGE) 45 5 L3CER (2]

4.PCR #1314 VNTRO01-04,T02-03 31 #¥"

HikF,50 pl RNAER,PCRY HESH. W AEH
94C 5 min, FEEH 94C 1 min,55C 1 min,72C
1 min,30 MER; &5 M, 72C 5 min, 2% IR
BEWEYE B (Spanish = & ) , 7 # 27 F & 100 bp DNA
Ladder Marker fE N Z B,

5.PCR =14 FRRF 5 2 . K27 : Bio-
Rad Gel DocTM XR 8B BRBE A MR ZEF R4+ T &
HEHMAX PCR YK DNA K B & BT
B EBES— VNTR 7 £ F £ 58 PCR =4 i
AR, R X, R B BKEEFH ML
B, UREREAZFHENEANTE, RAH UPGMA
F5 85, f# B BioNumerics( Version 3.0) B4 # TR 2
5r¥io DNAWF B REZEY TEAE R 7 58
(ABI PRISM TM 377 XL DNA Sequencer ),
DNAstar 31317 5 5143 #7

g R

1.34 VNTRO01-04 PCR ¥ # . [{ — 5| 3t R
A B vk #E4T PCR 38,4 35| 1438 AR 4 F
BN DNA KB, HAoFRRNER , RAARREHK
1 VNTR EH 08 AR (B 1), 109 #kix
RRBZHRKELEFIENHERLSHEMMEE
B VNTR B4 M RBREEFFIRAUANE
A E 4 B8 VNTRO1(7 bp) . VNTR02
(13 bp) \VNTRO03(9 bp) .VNTR04(9 bp)(F 1),

1112 13 14

1.7.14: 4545 F & (bp) , B K 1000 bp, 5§ 5 A & 4 5 500 bp,
/N300 bp, & E BE100 bp; 2~6.8~13:5% VNTRO1-F(R) "1
11 Bk [F A MR ¢ 2 S W e 9K 45 s PCR 7 38 B KNG B 8 22
396 bp, 3: 403 bp, 4: 424 bp, 5; 473 bp, 6: 487 bp, 8: 494 bp, 9:
522 bp,10:564 bp,11:599 bp,12:627 bp,13:719 bp

E1 VNTROL i@ AR ER RS HE % PCR 71
DNA F B B9 57 5 4 e ok I

2. MR AZFEEEREOHXERNEE 21
fitf 2 H A . VNTRO2 #1 VNTRO3 £ 554 514 F 4
WiRER A ZHEE BEAMECERMER PR
HN,ElP R Lk CHEMBERSZEEKRAS



PRI RE 2006 4E7 A% 27 %% 7H  Chin ] Epidemiol,July 2006, Vol.27,No.7 . 597 -

HVNTRO2-F.R fIVNTRO3-F.R R §" 5 i 9k &
MR GenBank PRI R A ZH A BEAHMKE
BRI e % S 4 T R 9, o TR O 038 1 R X 5
H1 T02 1 T03,%F VNTRO2 F1 03 314 PCR ¥ ¢
B T R 1 A P e 2 B R 1R B R A R e
HRWEEREGN, SR NAE, B EERRET
XFAER,

#£1 VNTR i SAE BT
VNTR i SBELZ AN VNTR {7 55 R B & R U3
VNTRO1 CAAACAA 6,7,10,17,19,21,24,30,35,39,52
VNTR02 GGGCTGTAGAGAT 4,10,12,13,14,15,16,18,20
VNTR03 GGCAACTTT 7,9,11,13,16,17
VNTR04 GCCAAAGCT 4,5,6,7,8,9,12,13,15

3. VNTR B2 4#7: VNTRO1 i &5 PCR " ¥
DNAREZR(PREARENEZR)GEEER
WESE FAEEENRBERARZH CHEKER
ARIEFR, # L VNTR02, VNTR03,VNTR04 i &
LEERGENEAEERTREES N, BAEHM
ZECH 100 B, BIHE 109 BRE RN 22 N EFEA,
He 3 RI(13 #k) .4 B(31 #) .5 B(36 k) .12 BI(7
BN FERFER, R H79.8% (87/109) (H 2),

AN X BB bk VNTR B H R B4 #8H.
TRUE A8 vk C VLI 4k, 89.5% (43/48) B bk A
3EI(9BR).5 BI(31 Bk) .12 BI(3 BR)FEF A, 2003
ELHMEAEEHECHRAMBRPHENEME LS
B 7 BRI N 3 852004 ERBE TR T FEER
U 16 R VI Eefl® C BEM MG EE R, 93.8% (15/
16)BEMRA S B, HAM LR 17 B, RBMA R ER
6%k CHBEUEME RME KA 5 B, 2004 £%
BERZESEN | BRBEEEM 4 REV B ME
HRREIN 5 %2005 FFAEEEARBEFTESH
BERE 20 Bk, H P 18 #k2% VNTR FE A 4 % ;2005
LT 15 %k C BRI R 2 S E R B N 40 8L,
4% 1.2.3.4.5.7.10,11,12.16 \18VNTR £ F &,
oA b 5T Bk B R R T Bl P PO A B B 5 MR, A
BT 3 A1 BR) 4 B2 #k).7 BU(1 #k) .10 B (1
B )4 AN SE R A 3R B A 48 T 2 8 B A AR A R
ABEHE W C B A #4318 T AR VNTR %
HA,

MEHEFBEE 20 Bitk, 73BT INER
B3 RI(1BR) 4 BU(4 8K).5 B(7 BR) .6 BI(1 #R) .8
(1 AK) .10 (1 #R) 12 B (1 BR) .15 B (1 Bk).21
RI(LBR);4 B4 BRBERA TR E 3 AMARAB XS

BT HRERSAIKRA 4 T ARRIE K

P P2
E % ﬁ PFGE
2 e ® B p = B = ! srad
I —— 2005 AL HSGE BRI 4
T om_— 1 o0 demoRsk emsem o
1 2005 ZWE M ”mA 1
1 2005 FZWTE mA 1
7 2003 RiWIHE  WOIHEM 1
1 1980 a1 ™ R T 1
1 2005 B J 5= A 1
3/ — 1 2004 el IR 1
1 2005 Lo R T 1
18 2005 ST T T 1
2 2005 SR WIHEAE 1
1 WHO No. 642 NT
1 2004 AL TS ;A 1
2006 E[3 -y TR 1
3 2004 bW R 1
1 2005 WPERE R WA 1
2 2005 PN FoY ™A 1
amg— 1 2008 IIHEZ=E WA 2
1 2008 El oy AT
[ 2005 2 T R WA 1
1 2005 S AR MEOIRENE 1
2005 RIMAEHFE WA 1
15 2004 RSN R 1
4 2004 REFRER WU 1
1 2004 FWMFRER MA 1
1 2004 RWTE WOIEMNE
1 2008 A W A 1
2005 <2k 1 ”A 1
1 2005 AL A 1
1 2002 | » A 1
1 2005 WEE GRS 1
[y p— 2005 JUARIRE WO 12
1 2005 UL A 1
68 — 1 2005 T A 1
7R — 2005 E1% -4 T 1
8By 1 1987 =™ A 1
2005 FTFRBRA MO 1
9B — | Zoos  IHAON w5
1 2005 fan ¥ 3] mA 1
om _J 1 2005 LSt SMOWE
2005 ElE ¢ GEAHT T 1
1z — 1 2005 e +Ea fRAHTH 3
1 2005 A 1
2 2005 i wmUIHEAL 1
1 2006 AT W UIRERR 2
1 2005 AT ®YIEEAR 10
1027 1 2005 AR E& oo d ]
1 2006 A TR 2
138 — 1 2004 SRZMALFE BN ]
El aml— 1 1979 fany .-} R T NT
158 — 1 2006 LA BE B AL 7
1 2004 FWMBERE WUIRML 16
[:‘SE 4 Gere dem oMM NT
178 — 1 2004 EWHTHRY WUIREL 13
188 1 2005 El-g 3 N S TR 1
L1omd 1 2006 fanic) R A T 14
c0® — 1 2005 AMEEIET  RRHEE
L__:zgg_ 1 2005 FTFFFRA mA 1
227 1 1966 AR E TS NT

&M% VNTR 2 R EHKR ;53 B ¥kR H UPGMA, BA R %
HRUE R BCH 100% #4748

B2 109tk CEHMEAREE VNTR ZE 41

RENH

¥ H PFGE, B E ) C BEW MR AT 430 15 4
PFGE #H & (AH1-15)"' , A BF 55 109 #k C B
AR B Ak 105 Bk C BETH ¥k 4> 8 PFGE 1~ 10,
12~15 #t 14 4~ PFGE # P #, PFGE % H & D)
AH1 BB #k N £, 589.5% (94/105), H b 13 4
PFGE #:HEIER 2 B0 3 Bk bk, &0 1 BRE K

WHZE VNTR #H A 5 PFGE £ B & 8] # 7
M. PFGE A% 88 #k AHI BRItk X EHAE
F 54 VNTR EHE B, B0 3 B (13 #).4 & (29
Bk .S B (35 #k).10 B (3 #k).12 B (3 £ ); PFGE
HEA 3.4.6.7.8.13.14 4355 VNTR 2 H &
11.1.20.15.13,17.19 BA X ; VNTR 2 H & 12
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WA THRER, 2HRBEHECHK).s84 (1
) AU (2 k) H W& (1 %) ,PFGE 43 ®¥ixX 7
WHE 4N 4 MAFR PFGE 2B &(1.2.9.10 &),

Wi

VNTRT ZHFETREEEYMEGLEYEE
Hrp, ABE K4 DNA 1y VNTR & W FH 4
Bigntr, MEEREE . EFEERERIESH
a8 SRR AR B 4 DNA BF R R B, 740
RIRLRELGT , A—ERE2RER HERNA
BB E E R R, Wik, #IA VNTR
R AE X B MR AT 2 B 43 B RO — R O B R A R
Al i PRGE 4 BB AR BAKIE A b i
EMEmEEn T ERS M EARENEN S,
FHOA KRR R B B (6] 2 B S bR o, B —Fh
2R BB BB B IR TR X BF A
MEMRBULEE -—ETB X, ZHEFHN DK
(MLST) R4 R4 7 MEREH T B85
TRAE BAMEEARABEMRBELEZAK
BIMATREBIRY B A E R S 5 % A B T
H ¥, PFGE Fit MLST £ B 53 B 2 8 77 i 5 F
BRI EHBER TS HBARSRRAR, FEN
B, W VNTR AR AR R KR FN AP ELES
BREREFINE N RERBITRERS B, XM
W EERRE S AL HITNRE EERRE
BREERNEEAPBANERLEETHREE —EMNE
X BN SCERIRE VNTR 43 8l 5 PFGE 43 %
o5 B BA BRI —Bu

AT A VNTR HEAR TR E 109 %k B A
il 3 X B9 C B i 2 225 5 DNA | 4 4~ VNTR i
4 DNA BB G SR, Gl 7 sk il X 2
Bidk4r R 22 MEER,79.8% M RIETE 4 M EE
BAG45.128), X4 M EERPERAIKE C
R R R ZREMEERAT R [ — b X ) i 5 %
ZEHEKREAHARN VNTR XHE &, 074
2005 EAF BB HR94.7% 7 T VNTR EFE A& 4
RN 52004 — 2005 FEBMAE T BEREK 90% 8 T
VNTREH A 3.5.12 B, ZMAFHE CHWR
BRPHTHRERY N 3B, REEFETELEY
B 16 ¥k CREVEMI B bk 94% R 5 B, Al — Kk C &
MR RERZI VNTR BHI A — B, XA
BARRBROFITRFAERE TEREHFEN
. ARABKAERERREOFEAEZSN, REH

fhE X BB B AR R REAREN CBRNE
B BB FARA VNTR EKE B, Jb 50 X i
RETHEGERMAE ZHME,9 %k CHEKS
BT 84 VNTR BEA , XA 5 XX A R
HE—EMRR,

IRERFRMEH, VNTR ZEEH78.9%
MIBEBRAETE 4 N~ Z B BN, PFGE 3£ H %189.5% ¥
BERRIEE R AHL, H P 80% AHI BIE K2 i T
VNTR EE A 4 A EEHEHFBPN, [ VNTR &
FRA 7 M R bk 5 PRGE SR 7 M E R4
SRR, 55 3R IRE — Y, 10 B X AR 4 B g
ARERRERPBEHMCXR LR -3, W5
—fEE ,PFGE & H & AH1 & 88 MEE /07 T 12
AN VNTR BB A, VNTR ZEH R REANGET
4 MR PFGE 2 [H BB B Ak, i T X w5 F 4 Y
BAR BRI DNA H BR[| B8 15 58 1 #1740 2,
B, X PR 4 B R 4 6 3R 43 17 T Ak 0 38R A i
R, BUAEKX,

%F DNA EFE 4+ VNTR 0 R E KW, B8
EWMWA, —FMEDNAEEHEBIRPHT
BHBRERE RN ;5 —M WA AN FEE D%
BABEESN (SR ENSRE)BERES DNA 4
BEETEEEZNAER™, WNTREEERH
fAE 5 B DNA JF 51 # 1L 9 B & 22—, Levinson
SR 9T K BR , BB TR T A B 7 1 38 5 0 9 9 2
BRKFL.2%, MRS MEBRE T LLERS:1;
RAERH, B EAEERGEILH BIERME 90% KR
BEBNBEE, Bk, VNTR #9728 5 7£ DNA 3 #
e ERERR—NE RS, BITWHFRS, B
MBFRR R, ZRBEARE SN 3 KA,
BFIANARFEMERBA(S.13.16 B); REEH
AT EEERAET 16 BRE, L4 15 %2 VNTR
HER S AL KR 17 B ULEA T B BR 7 8 A
ARPEEHNRBEEMFEN,  BWEA—CEEN
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