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FA KRG PCR i EEARHHBMER HSP60 EH -
EXE RKFmn”

(PEMEREALEHVFA L 100080)

# EFHPCREIFSIMT H H HSPo0 M b — B2 600bp Y B G BB B L BRER
LA, 52 E 4 DNA #1T Southern 35, R EHA B EM IS, LIEHBLEESA
DNA B BIR/MEER . &H HSPeO B EH MM E1 A B . RN Bt A 55 65 15 SR 217
Eif PCR.ZIGMEMFRABROCRBEHRERAGFEXRAFARET IV R LOR
FTFWAFER. MAEFE. TR ET B 5 RE T W { Bifidobacterium  denticolens )
DSM10105" . 2F 7 W B #F 84 ( Bifidobacterium inopinatum ) DSM10107" 1 19 iff fin £ 99 (X 1 ( Gard-
nerella vaginalis) ATCC14018" (¥ HSP60 43 FH ¥ 7 B # % AU T B ( Bifidobacterium adolescentis )
JCM1275" 989% DL L f) HSPe0 £ B EHFF) . SR ERY, KM\ PCR T BRI AHMEIT MM E HSPSO
EH,

X887 . K& PCR, #WME G HSPeo, BT, WEAKE

5 2T - Q933 FIREFRINE A 3r 38 S :0001-6200 (2002) 01-0056-06

HSP60 (Heat Shock Protein 60) B THBEHRE., RBEBATEHFAETEEA YA
M EAE D KO EF B EARKET BRI ERNHER, H &2 D 88 &,
HREEOWMRESHE--FHE. A TREEAMSHAIEERT EEEX, KA FRFIE
BWHRXHTAEYORERL" Y HPO ZEMNFTARRA A LB TEREYMTZEH
E HATHHARE . &N TEER T RST, 25 £ GDGTTATY #l AVKAPGFGD.
Rusanganwa # 3% Z #F & & 1 T — % 1 3 DNA 3| #1: 5 -GGNGAYGGNACNAC-
NACNGCNACNGT3', H P N = A.T.C = G, Y = C 5 T; 5-TCNCCRAANCCNG-
GNGCYTTNACNGC-3', K R=A = G. R LRSI, E i PCR ¢ 18w W fe A LI1G
$| HSP60 2 A (3£ 1620bp Z 745 ) 250 ~ 840bp AL M BRIFFIY . W MIX BB W FFIH
B0 X (core region) ] I A T #5268, 2 HSP6O R A WM S .OIAE, S8R
FMASHEWEAFEA DNA SUE BABORME N IFEH MR iZERH L, FuEass
BORKERKLITHFFIMERE, HEFE TERK BEROERMK.

JZ ] PCR (Inverse PCR) B3 B 40 F™ . @ E AR HtE P T BB RS fL 2L N 45 DNA,
A B R B A SR AR LS W R BEE B , A — X 5 R0 KB I B A9 51
Yy AT PCR, 5| $ i BE {81 4 151 B M B0 X L 1S 3R 4 F MY 7 ) 0 R U 71 X R AT . FF
R 6 PCR 44T s MBI, el B Al O K ETFiaFasT-,

KT W 9E U FF 38 ( Bifidobacterium ) X N F8 44 [X V8 ( Gardnerella ) %5 A 35 4 TH 1 R Geak
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14 FEC % F A S PCR 75 34 18 40 3 #4803 11 HSP6O B (A 57

£ A So e = 7 B K45 HSP60 2e A% L X I as sl £, R BB R PCR 3 3 #k BUB AT
B 1 AR DITESY ECE I HSPe0 ZE 2 IFEF T T B MF W e, &Rl %l
BT A b 1 4R B A9 HSPoO £ B FE A .

1 #HEFF &

1.1 H#
5 Ty o {9 XLIEG R0 0 R N EG B R Ak B HSP60 #%.0 X B GenBank FPHI S FE 1.

*1 #iEE#EEH HSP60 B [E CenBank FF 52

Table 1 Bacterial strains and HSP60 core region accession numbers
Bacterial strains Suppliers Accession No. of HSPG0 core region sequences
Bifidobacterium denticolens DSM101057 DSMZ AF240565
Bifidobacterivm inopinaium DSM101077 DSMZ AY00D4281
Bifidobacterium adelescentis JCM12757 oM AF210319
Gardnerella vaginalis ATCC14018" ATCC AF240579

1.2 Southern blot

F F A 5] B4 BR sl 4 P B BB 7 kR B 4H DNA, LA HSP6O #% .0 X Y FF HIFE iR 4 5 R
PEHUEFT Southern 2232  RIE LR HELFRBYH THE R OREKE R 3 ~ 5kb fI B
BB BR o 9 U B, ) Rt St B T 40 B 4 DNA LA 4R i PCR B3R R B2 .

B4, PCR HEE: S M & FHR10 8 HSP6O B.0 X i Bt : A&7 HSPe0 .0 K
pUCT-T B FE S B AR , ¥R B Ing/pL; iIE K BRI FE51 400 th LA T F & R, W&
3 2pmol/uL; ANTP & 100pmol/uL; DIG-11-dUTP 120pmol/pL. PCR # 3% & {F 0 T : 94 °C i 2%
# Smin, B S 1T 30 T :949C,30s355C,308;72C, Imin; 72C R i@ 10min, PCR &
f, DIG-11-dUTP 135 dTTP 8 A ¥ & B DNA 8, T2 W b 8 45 iC 8 HSPeo & B # 0 X
BB, Bk PCR 43R ,PCR AR L ak, TERFEIETER.

BRI T K DNA IRBUg He SR [7 ) 9017, 1% 4 BRI #E 9 10 BB X DNA i 4, B U &
DNA B BB IE XER(81# 7. RAMAN MM NGELAEM ABLRBTRICH
4 ( Boehringer Mannheim , 78 [ ) # 1T B 2R 25 1 B 66 KO L 3% 7= e B B E AT R 1k .

1.3 EFHA DNA pEi]

il i3 Southern blot B E-SAE M AYIMZ G, AE M T LWL R A DNA, 5ug DNA A
BRI I B 0 FTER R & B — I, K S MU, % T 20pL T X
BT K, AkaBESelES FR BT HERE.

1.4 EUFBEABESHRE

B £y 200ng 4L T IS DNA HAT B BER(L R N, RHE P E DNA E LN
2ng/pL; T4 ligase( MBI Fermentas, | ¥4 T2 8 fUH) ¥ B2 0.08U/pL. % KW TE 10C
~12CTF #1724 ~ 48h,

1.5 K[ PCR

HEERMERE 65C/KIBF 10min, B ILEFE KL . A UNIQ-5 DNA &itiiluﬁcﬁ?ﬁ}

£ ( F¥AE TAAFDH DNA B E) 200l XM EEFKS ., ZBPHAATIHEAX PCR
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58 " 3 w &4 # 42 %

HfF WFR 2. B 1pL [PIBO™ 0 AR AT S 7] PCR R, P3| #9e B & 4 1pmol/uL.
Bm PCR Y &MU T 94 CHIAEPE Smin, BE #1730 X :94°C ,30s; EHERE (R E
2)F 30s;72°C7T REAf , EEAPET B] W3% 2; S BAEIF S 7E 72°CAR R 10min,
1.6 FEE PCRFHNTERIF

B3k & K 1A PCR P91 f5 , 8 H & VK A UNIQ-5 DNA £ = Bl 7 & ek, 5
pUCM-T & # I e L XA FF P P B DHSo, BBAE L pUCK-T B B R Uik (8] 7. B3l
H B & PCR f ik , ¥t ¥ e BT . AR EE A EAF#T. MBRFEH
fE GenBank ¥4 FE b 47 LU S B 0 HSPeO A K B, At — KK 4] PCR A EEZKB
HSP60 R FF, MHETHE _KEN., SHEKEXEMNZEERFBRHFEHBINSFEIFEA
GenBank , &1 FF 3] 43 B 45 A O KR EHH A, PS5 R,

2 HERAit#

2.1 REHEATIELNIEE

KT RS EH HSP60 £ EH HES T PCR U DNA H B, S E R AR
UK. HinHiR BB RYIMERZ LR PRNAUHA HKEFENEY B
BRI LI AR BT 5 ~ 6kbo 181 HIAZ L X AR D 4T MBS Y] B B 8 47 South-
em B, WEFBRLOLX MBI BEMXAHEELES T AFEES% DNA BB H A
¥ .
2.2 K@ PCR # i HSP60 R

LA E AR BV DNA FR4b /=8 R 8R AT 18 PCR, EEMYIA BN EBREE&H
BHENTEREBRIET T, KNEEP DNABIMKE — BN 1~ 2ng/pl; R IRE X
10C ~ 12°C KT HAMEERE 16C, RXFFRE 4 BAHER HSPO EEB.LEXFH B
FERAEM LY S TEAFAERHER PCRIIYW(F2). BTEI W GCERER
[, H i H R a) PCR WEHRE KA —: Bt TR ERKESRRF, KA PCR 8
A AR A B #RIK HSP60 A S 6 PCR ¥ K ML RIIEXR 2. #HTRM
PCR B, B i [m] ik 647 6 BB S B, B A48 P9 D B S Fh 1 R 3R fL B B 5.4k DNA 18 4R , LU
AR B AR PR L /5 BT H BL ) PCR ™9 . 3 F P Bk DSM101077 ., JCM1275" 1 ATCC14018",
EHE-KRE PCREBINFIEITSHELIEFAHER . MTREH BN HSP60 XHF
B, AW LSS M AR Y DNA BB AEE, FAHEESE — KM PCR HH 35
EEF S KR M PCRS| Y, REHEMAE KK PCR K518, #TH KK
7 PCR,4k%E ] L T# 8.
2.3 HSPOO £EBEMAFER

308 1 X XA AT B A 7] 8 ik R0 0 A8 44 £C B DNA B4 H BX Y Southem 2237, %685 1B T
215 3 Bt DU B AT R B I AR DUB T B AN 0 A 4 X B HSP0 £ B # Y
By, E B W3 2, T H 5 EAFE DSM10105™, FIF EcoRI BEH1 2 B 41 DNA B #7712 )
PCR, 48 %) I & HSP6O ERZ LXMW T F TN 3.4kb FE,.ER LB 1, i THEL
K L FHAFIRA, EERFENDIBEYEREIE, AMAEEAEAES — KK | PCR
THEEBIAMTFHL2ERFEY . ALEXNH 5 NETE DSMIOWOT . FHERNETE
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1 #

B0 HH KR PCR kY 1 4 5 i 4E O HSPeO At 59

JCM1275" FIMTEG K ATCC14018™ Hik T 5 —FEREIHE N VI, 72 52 EcoRV. Pull

M Dral(F& 2).

2 WNFAREHRAERMRBEADIAR. R G PCR F4 R MR HSP60 BEKE "

Table 2  Restriclion enzymes, inversie PCR parameters and amplified HSP60 gene length of different strains

B . .
acte.rml Restriction Forward primer Reverse primer
sirain enzyme
DSM10105™ (1) EcoRI F425 R79
5'-TCCAGTCAGCAGGACATCGTTCA-3' 5'-CGAGCCAGAGGTCACGTTCTTCA-3"
DSME0LO7TT (1) Poull F423 RSt
5'-TTCCAGCCAGCAGGATATTGTTCACA-3'  5'-CCTCAGCCCTTCATGGACCAGAGACT-3
{2) EcoRV F423 R51
5'-TTCCAGCCAGCAGGATATTGTTCACA-3' 5’ -CCTCAGCCCTTCATGGACCAGAGACT-3'
JcM12757 {1) Pstl F510 R124
5'-CGAGGCTCTGCCGACCCTGATT-3 5'-GCTGCGACGAGTTCCTTGACGAT-3'
{2) Puell Foss R218
5'-CTGCCGACCCTGATTCTGAACAACAT-3" GCTTCGTCGTCATATGCAATCATCTTTG-3'
ATCCI14018" (1) EcoRV F4T2 R46
5'-GGTAAGGCCATTGCTCATT-3’ 5"-CATTCTTTAAGCCTTCGTG-3"
(2) bral F1803 R123
5'-CGAGGAGGGTTTGCTTCCAGGCGGTG-3' 5 -CTTTCCAGCTTCTTGAGCTGCATGAC-3'
L. Annealing Extension 1IPCR .
. . Restriction i . Sequencing results of
Bacterial strains temperature Time Products Size IPCR oroducts
eneyme C fmin /kb produe
DSM10105" * (1) EcoRI 58.2 3.0 3.0 Complete upstream and downstream flanking
HSP60 gene core region
DSM101077 (1} Poul 57.9 3.5 3.5 Complete upstream flanking HSP60 gene core
region and downstream 1ill position 1264bp
(2) EcoRV 57.9 5.0 55 Complete downstream flanking HSP6U gene
core region
61.6 3.0 3.2 Complete upstream flanking HSP60 core re-
JcMiz27s7 (1) Pul
gion and downstream till position 1102bp
(2) Poull 58.7 5.0 4.2 From position 769bp to 1597hp of HSPGO
gene
ATCC14018" (1) EcoRV 51.1 1.0 1.5 Complete upstream flanking HSPG0 core re-
gion and downstream Wll position 1377hp
{2) Dral 35.9 1.9 1.1 Complete downstream of HSP60 gene from

position 1215bp

* (1)&(2) The complete HSP60 gene sequences were obtained by running inverse PCR procedures for twice.
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1 WX DSM10105" ) Southern blot & & 5| PCR 7= A1 F %
Fig.1 Southermn Blot and inverse PCR of B. denticolens DSM10105"
A . Southern blot; B. Inverse PCR products gel electrophoresis.
1 - 5.Genome DNA digested with EcoRI, EcoRV, Poull, EcoRY + Puuil, Pstl;6. pUCm-T with HSP60 core region sequence di- -
gested with EeoRI;7.DNA standard (ADNA/pUC Mix,MBI) ;8. Inverse PCR result of genome DNA digested with EcoR1;9. Inve-
rse PCR resuilt of genome DNA digested with EcoRI and self-eircularized, the 3.0kb band is the desired inverse PCR product; 10.
PCR product of pUCm-with 3.0kb fragment.

321112 B Southern 432 4% HSP60 .0 X BIBE I i BE K/ R EMT & HSP60 £ H & E )
PCR=%,i#d — KB WK R 5] PCR, 378 T B th XL #F B DSM10105" . #F 5 T FF B
DSM10107" #1 B 18 hn 2 45 [C B ATCC14018" B9 HSP6O £ X HEV R EHEEWNEH S
JCM12757 98% LA L #9 HSP60 4% B F 5 , 4 & 47 51 2% 1611bp.1614bp.1623bp Fl 1597bp.
H GenBank IR B S5 HEBLEMHE (R 1). BRASREREH,3 HRWNEHE 1 B
B8 44 FC B B9 HSP60 3 A (GroEL) # 5k 1 HSP10 3 (GroES) #E 8,
2.4 M HSP60 EEITE Y

HSP6O EEHFEKRMM A EFETEMEYH, AFERWPAFTERY HSPO EEHE S
MREETEENAENE, XEREEERRATE AR RRKEK GEFEEE.
M ERAE PIKABEESE. B d THE S5 AER HSPe0 B R IR #, M B HSP6O
AR IR 0 R R, S B i HSP60 &5 ARM E BBk . BT, WEE HSP6o R
AR TEYRGEFHIS BT N ERAEBR AR BB 2 W 6T X A 5 258w P16 8 Bt
KBHEFE, HSP6O RAES THEMIIE, nERERANRATEAEOFH THRED
BE; A5, K PCR FE B AR ECEAPEFFIIERMNEFFASITRET FERNFE,

& £ X W
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Amplification of Bacterial Heat Shock Protein 60 Gene
Using Inverse PCR Method *

Jian Wenying Dong Xiuzhu
( Institute of Microbiology , Chinese Academy of Sciences , Beijing 100080, China )

Abstract: A method is presented for rapid in witro amplification of DNA sequences of bacterial
HSP60 gene. In our previous work , using degenerate oligonucleotide primers for conserved regions of
HSP60 gene, a 600bp fragment was amplified by PCR, cloned and sequenced . An inverse PCR meth-
od, with the primers oriented in the reversed direction of the usual orientation, is used to amplify the
DNA sequences that flank the 600bp known region . The feasibility of this method is shown by ampli-
fying the complete HSP60 gene sequences of 4 bacterial strains, namely Bifidobacterium denticolens ,
Bifidobacterium inopinatum , Bifidobacterium adolescentis and Gardnerella vaginalis .

Key words: Inverse PCR, Heat Shock Protein 60 Gene, Bifidobacteria, Gardnerella
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