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The presence of the pathogenic factors of strains of
Bacillus anthracis maintained in some laboratories by PCR

Eiji YOKOYAMA and Kazunori KISHIDA

Summary

The presence of the pathogenic factors of seven strains of Bacillus anthracis, which were maintained in some laboratories,

were investigated by PCR. The presence of the pathogenic factors of two strains derived from the Pasteur II strain,

one out of two strainsderived from Stern strain and one out of three strains derived from Davis strain were accord

with the presence of the pathogenic factors of the Pasteur I strain, Stern strain and Davis strain, respectively. However,

one out of two strains derived from the Stern strain had no pathogenic factors as well as Ba813, which was specific

for B.anthracis. Moreover, the presence of the pathogenic factors of two out of three strains derived from the Davis strain

’ vere accord with the presence of the pathogenic factors of Pasteur I strain. It was suggested that the replacement

among the strains of B.anthracis would be occurred during the maintenance of the strains.
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Bacillus anthracisiZ &> THER I I N5 AEHBLBREHETH
BRI, HRMICRENED SN, BRAETH20004E7 HiZ
BIRBETHRENHRI N/, BanthracisDFRLIIBEEN 5 DY E
FERRRIEITN U TR I, Wo /2 AB.anthracis D 3
RTHERSNARE, HICHBEPTREMMAET S EhnH5
NTV3, ZOEDRAFEERICIE, RECRFTHEIRDE
FKEDOBEHBATONB.anthracis\Z & 5 BRIETE R OFL KRS 1EAS
BEhondn, FEOBHHEIRENCERRYEE®525]-
O, KEORENEDONDHEIIL, B, 1D, HELZIHMN
BEERD,

B.anthracis\3 B.cereus EIEFEITFRIL THO?, ZOEHITIT,

Pk, N—IVFA L, vy 77—YFRN, TR —RKENRTD

NTWeA, 723 ISR RIENRE I D0dT W I &4
SNTHED?, v 77 —ITAMNEKRBE &L THRIATL
%, LdLiaiis, vy I77—CF 2 MIBRSHEZ £ TICKARM
ELEELY, RERZHSTARV, 2, REPICIIFERE
T &RV L 7zB.anthracistSFEEL", v 77—V F X b TIRHIE
HFOBEEIZED ST Banthracis THNITBHERD T EnD,
PRI R AR ICERBE P ICHEET 2RER T % K% U 7= B.anthracis %
REATZBNAH Y, RAOZK DD KRR T OREEAHS
ETHD, WHORERFELTIE, K, BHEFE 2ERT,
BREEFO4ADNEESINTEY, ThThORERTOREET
MEEINTY, PCRICK > THREIKERTHRAE R 2 H
HED ZEAMEINTNDY, FIT, REDBRELZH DD
DPCREAZBMEL T, UFBLRREREICREEN D
DIZEMT BT X hOMBET B2 DITRE S T =B anthracis

TERE LR
(20004E11 A10H 523)

HEFERAL T, ARETFORERREZHATL 2.
I HHBIUAHE
1 (ERAEHK

AT X S BRI RE SN T W 7 kD B.anthracis % f#
ALlE (1),

x1 FHEK
kK% R RAFHEE
CBA99001 Pastuer I &t A
CBA99002 Stern U 7 F U8k A
CBA99003 Davis £k B
CBA99004 Pastuer II # £ C
CBA99005 Stern U7 F 8k C
CBA99006 Davis # C
CBA99007 Davis # D

2 PCR
LERRENR (BK) ICHBEREEEL, 37CT—RIEE
#, Gene Trapping by Liquid Extraction kit (TaKaRa) #
AL CDNAZMH L 7=, it L7~DNAIZ, Gene Quant Pro
(Pharmacia) %f#fH L TDNABE#HIE L, 20ng#PCRKE
& (&2) TmAzz.
%2 P CRKIGEDOMRRL

S > RERE

10X conc. PCR reaction buffer** 10ul
10mM PCR Nucleotide Mix** 2ul 200 M
20 4 M primer #1 25ul 0.5uM
20 4 M primer #2 2.5u1 0.5uM

5U,/ u1Taq DNA Polymerase** 0.5ul

*RUSHR 100 21 %79
**Boehringer Mannheim
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fEH U Z=primerid, Ramisse5BELEHODS L, i
FURDBIET (pag) OBHICIZprimer673 L1868, 1HEHF
DBIETF (cya) OKHICIZprimer253 & 1826, HERTFOBE
T (e OBRHITIEprimer3B L4, KEDOBEF (cap(C))
DO ICi3primer5738 K U858,  B.anthracis D chromosome 12
R EE ST H 5Ba813 DM I iZprimerR1 B X 'R2 %
HEALE (E3),

PCRIZGeneAmp PCR system 9700 (Applied Biosystems)
EHEALTITY, RIBEMAEIZ, 94°C 5 /0 TDNAZH %170,
T D%I4C30%8p, 58C308), 72°CI0M DY &)L % 30EFFL,
WEICEKDEEN REREBL-,

3 HE{FMREER

CBA99002iZDWTIE, v 77— 7 X N"BXUAPI 50CHB
(BioMerieux) 12 & D bR EREL 2.

%3 ffRprimer
BRF Primer v—rx2(B - 37)
pag 67 cagaatcaagttcccagegegeg
68 tcggataagctgccacaaggeg
cya 25 ggtttagtaccagaacatgec
26 cgccttcaagacccec
lef 3 cttttgcatattatatcgagc
4 gaatcacgaatatcaatttgtagec
cap(C) 57 actcgtttttaatcagcceceg
58 ggtaacccttgtctttgaat
Bas13 R1 ttaattcacttgcaactgatgegeg
R2 aacgatagctcctacatttggasg

m # R

P CRD#E, #iR 7D > 5CBA990013 K TFCBAII004,
12, pag, cva, lef, cap(C)D 4 DDKERT &Ba8l3zHEAL T
Wiz (®1). £7, CBA99005I%, pag, cya, lefD 3 DDIHER
KF&EBa8l3Z2HAL THD (M2), CBAIIOTIX, cap(CO)D
—DODHFEFEKETEBa813%& AL Tz (KM3)., —F#, CBA99
00213, pag, cya, lef, capOD4DDFERFEEHEALT
$579, Ba8l3bEAL Thiamho/k (KM4). £/, CBA990
033 XL TCBA990061F, CBA990018 X XCBA99004 & [AlFkIC
pag, cva, lef, cap(O)D 4 DDKERTF LBa8l3%# AL T
(5, 6).

M* pag cya Jef

cap(C) Ba813

100 bp —p

*100 ladder marker

1 Pasteur I ##RHREHRD P C R (CBA99001)

100 bp —P

*100 ladder marker
2 Stern 7 F > BRI R E K OPCRIG(CBAY9005)
cap(C) Ba813

pag cya lef

<4— 264 bp

<4— 152 bp
100 bp —p

*100 ladder marker

3 DavistkHi3kE itk DPCRE(CBAY9007)
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M* pag cya

lef cap(C) Ba813

100 bp —P

*100 ladder marker

E4 CBA990020MPCR

M* pag cya Jef cap(C) Ba813

747 bp
546 bp

~

100 bp —p §

264 bp
152 bp

*100 ladder marker

K5 CBA99003DP CR 1§

M* pag cya

lef cap(C) Ba813

' *100 ladder mare

6 CBA99006DP CR#

PERET 22 < RE L TWish > £CBA99002IID VT, 7
77— F X NEToRN, B E L -Davistklk DCBA
99007 TiX10-5FX TIHEEMNHRA I N/=DIZx L, CBA99002T
REHEETT, RS ahok (B7).

F 7=, APl 50CHBTIi3B.cereusEBIE I N /- (%id=98.5, T=
0.78).

Davistk (BtExt )

CBA99007
B7 CBA99002IZd$ %7177 —YFA b

vz &8

B.anthracisW I =D DHET 5 A I RUHFEEL, WEETOD
HpX01iZidpag, cya, lef 1, PXO21Z\caphSHEET 5 T LM
&xNTWND"Y, B, BanthracistREFHEKE LTHmsnTna
DIz13, Pastuer I #ikk, Stern 7 F 4B L UFDavistkdi®d 5.
Pastuer II # ¥kl Pastuerst 7 7 F > RICHE L = H#HKTHAE
THEEINTLAHIZ4ADORERTOLTERET S I LA
5N TWB11), Stern” 7 F 4k, X024t L 7 MIIRE
REKTHD, pXOLIZHEET Bpag, cya, lefd 3 DDHERT 2
BETD, r 77— YFANMSERHT D r 7y —VEEEIES
BBk Td BDaviskkid, pXO1AH%E L ZEREHKTH O,
PXO2IZHEHET BeapERET %,

AE, Y4B & UBRERE I RE S N TW 2 B.anthracis B R IC
DWTPCRTHERTFORERRICOVWTHELZLEI S,
Pastuer II ##k 15 DCBA99001 8 K TXCBA9900413, pag, cya,
lef, capOD 4 DDFERFHBLUBa8I3&#RALTHBD, ZD
2 BkASPastuer I EiHRHRTH D & E—HL T (K1),
F/=, Stern7 7 F kB EDOCBA9I005IX, cap(OLASN Dpag,
cya, lefd 3DDOHFERNFEHFE L THOStern7 7 F kT
HBHZEE-HLTWE (K2), T51Z, DavistklIRDCBA
990071dcap(C)d L UBa813 %R K L TH D Daviskk iR TH B
ZEE—HUTHED (K3), PCRAGREDRFEZH MM
BETHDIEMPEAINL. L LEBORERERICTE,
B.anthracis\Z & B {GFAE KB 1L D 7= 9 I KR I 025 D — 3 5
B.anthracis% AR 2 Z EATE E L WA, PCREI MK 53
ZORMMIZLORIEHHEEIND ZEBHSNTHD?, BF
DRI M ALIEEED 5 EEDNAZ M L TPCRIZK o T#WiAte]
BETHEINEIMI DV TIISEHOKRINBEETH 5,

Stern'7 7 F > ¥REFDCBA9I002IZHWERFZE2L2<HEBEL T
WIEWIEM D T2 <Ba813b AL Thad ok (M4). ZDZ
&id, CBA9900273cap(OLSN DIRIRE FHFET 5pXO01 % i
HLZEBEZSNDD, Banthracis®DchromosomelZ 45 2 A
IR ERFITH 5Ba8l3°2HRE L ThilahoizZ &M, CBA
9900213 B.anthracis T3 VW ENEZ N5, T HIZ, CBA
9900213, ¥ 77— T A MTEEZMERETH 2L (7)),
FMEEREM LT RENERT &G —F EBE), API 50
CHBIZ & D B.cereus ERIES N2 Z &M B, B.anthracis T2 <
B.cereusThH 5 L Eb 5, F/z, CBA99003H LUCBA99006
\3pag, cya, lef, cap(CO)D 4 DDHERTFHBLUBagI3ZHEAL
THD, PastuerIEkERTH S LEbND, 4E, YHBX
VB R BB 2 AR 77 S TV o BanthracisDIRIR R TR E R % PC
RIZE->THRELZHERE, BEHROBHEEBDOHRERTFEREL
TWBRIZ THHRAKRTH D, & IKIIBRASHOEHBIZKD
HHSANED-> TWa ZENEXNE, IS OEKIISTS
PREOEEVSFRHRTH D, EOBRTANEDSIZMERHS
METBHIERBETIIARAETH M, 5%, S5ICEELES]
FRERIIBVEDII, RELHEVLETHSEEDNS,
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