Staphylococcus aureus SED
Staphylococcus aureus SEE
Tropheryma whippelii

Vibrio cholerae

Vibrio cholerae/mimicus
Vibrio fluvialis

Vibrio parahaemolyticus
Vibrio parahaemolyticus group
Vibrio spp.

Vibrio vulnificus

Yersinia enterocolitica
Yersinia enterocolitica group
Yersinia pestis

Yersinia pestis

Yersinia pestis/pseudotuberculosis
Yernisina pseudotuberculosis

toxin :seD

toxin :SeE

165 tDNA

toxin :ctA

Group 16S rDNA

16S rDNA

Specific 165 rDNA

haemolysin(Tdh)

Gropup 16S rDNA

virulence

Group 165 rDNA

Group 165 rDNA
virulence:pesticin

virulence: invasion

Gropup 16S rDNA

bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria
bacteria

virulence: superantigenic toxin bacteria

Yersinia pestis virulence:ypE bacteria

Cryptosporidium parvum HSP70 protozoa
Entamoeba histolytica HSP protein: P30 gene protozoa
Giardia lamblia group 18S rDNA protozoa
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B] 1. RAPD patterns of amprified DNA from Bacillus. anthracis strains,
A: Strains isolated in Japan, amprified with primer AP46,

Lanes: 1., Sikan; 2, Morioka; 3, Nakagawa; 4, Ryugasaki; 5, 34-F2; 6, P1; 7, P39; 8, P43.
B: Strains isolated in Mongol, amplified with primer AP44.

Lanes: M, A-Hind[Imarker; C, control (Sikan); lto 13, M] to M13.
EBA, EMWBT, LREOHEAIIENSES.
Bl 2. AFLPIZ X2 REEDER

% Similarity

M1
M2
M3
MI11
Ml12
M4
M5
M6
M7
M8
M10
Sikan
Ryugasaki
Pl
39

52
MI13

M9
Morioka

Nakagawa
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3. PFGE analysis of Sal | digested genomic DNA from Bacillus anthracis

strains,
Lanes: M, marker; 1, MI1; 2, M5; 3, M9; 4, M13; 5, Sikan; 6, Morioka; 7,

Nakagawa; 8, 34-F2; 9, P39.

B 4. RIEE DNA OV 7Y 1 L PCRIZ X S
21
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Figure 6. Western blotting analysis using antiserum raised against protective antigen.

Lane 1, B. anthracis Sm; lane 2, B. anthracis Sm-1; lane 3, purified protective antigen (PA).
Bacterial cells were grown on NBY agar plates [5] for 24 h at 37°C in an atmosphere containing

20 % CO; and the same bacterial cell numbers were used for the experiments. The position of

molecular  marker (kDDa) is shown on the left. PA  protein is
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Figure 7. Immunofluorescence staining and phenotype of the internalized B. anthracis. Wild-
type (A, D), dep mutant (B, E) or dep mutant with L-capsule (C, F) was allowed to infect bone
marrow-derived macrophages for 3 h and then stained for bacteria with anti-B. anthracis
antibody. Macrophages were observed by a fluorescence (A-C) and a phase contrast
microscope (D-F). C; mouse bone marrow-derived macrophages were incubated with wild-
type (black columns), dep mutant (dark columns), cap mutant (white columns) or dep mutant
bactena with L-capsule (oblique columns), incubated for 3 h, fixed, and stained with anti-B.
anthracis antibody. Infected macrophages were located, and the number of intact bacteria per
macrophage was determined. Data are the mean of triplicate samples from three identical
experiments (9 coverslips total) in which 100 infected macrophages were scored per experiment,
and the bar above each column represents the standard deviation. Bacteria/macrophage refers
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to yield of bacteria in individual macrophage. % of infected macrophages represent the fraction
of 100 infected macrophages that contained the indicated number of bacteria.

§y = && E@ w 3 T 3 ¥ &
g d O & I L‘u‘ & R Q
L2 1] TN L1 | | |
1kb capB capC capA dep (capD)
ProbeB PrabeC ProbeA ProbeD
Probe capA capB capC dep

Figure 8. Physical map (A) and Northern hybridization analysis (B) of the cap-dep region. Two
promoters, P1 and P2, were reported previously [16]. The four DNA probes indicated were
constructed with appropriate restriction enzymes (A). The ~ 6 kb transcript which hybridized
with all 4 probes is indicated by arrowheads (B). RNA samples were isolated from B. anthracis
Sm broth culture at normal atmosphere (-) or under 20 % CO, (+), each 8 pg of the samples was
electrophoresed in 1.0 % agarose gel. The positions of 238 and 16S r-RNA are indicated on the
left. Although faint bands hybridized with each probe were detected in the lanes at the position
of 23S and 16S r-RNA, they were thought to be degradated mRNA of the ~ 6 kb transcript.
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Figure 9. Colony morphology of dep” B. anthracis. B. anthracis Sm (A), Sm-1 (B) and Sm-3
(C) were incubated on NBY agar plates for 24 h at 37°C in an atmosphere containing 5% CO»,
then colonies were observed by the stereoscopic microscope.
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FARFMRRME (R - BRBRMENAESE)

MR E

RIEE OB BTN B LU AMERMEICBET 3%
SRR BEAK ELKFEFERRER

WAREE —iRUERNCHRTODTHOE - BEIN-KRERS, RESEITHR
TRNSNTELERKE. RACOERETH S, BHEFE - BREYYEN Y O—
X7 7EINTWABRT, RIEERIEBICAROFEK L L TEUTE DT,
MEVPRISEFTEYMRBOEDORERELTRNONTER, B, A%
CBNIEINDDBERRES A D, BRI, BATIHEYYE hTOBRFELEDE
EBE<HEINTNS, ZORRIIRERBFRIC L SFERETEROEFEEIZL S,
ODAETON D TREENESARENEZOT, REFEMNL<HBEEZ LN
5DT,. NGHRERIZKZRELHFBREL T, REIIHTIERB L UHE Lo
WITEITHETHS, UL, BAENIRIEISE U TIIRENE N &0 5K
HTHHENWZD, T2, HECEHYOREDBERELZFRSFHFHENNZH
DR THRT, DIVFLEMBEERELTHEEEL D, TIT. BZHETIL.
OREEORHIEOHEILETOH,. QREEOREGTHIOMII. QREDRE
EHRBORAZEL T, TRMICIIRE OB EAHOEFREWME O, 24
BRI DD 7 F 2 BR QIR T — F FRICEENT 5 . FEE OIS TIL,
POH B DB A 5 720 O FREFICFIR W BE B G TRIFFEIC DOV TR
L. FERIZEAHE Y — -1l DWTINT,

BIFEEH) LT, REFOFRIT, I<EEN

REWEICEDREZSREIZ. S8
ZRLELERECRINTH D, A%
EOMOBMICOESEERERIT
ASZLECRHETHS. REBIT. EiE
KETESIZEREE LD, ~ELEN
RERTHERIND S, FEEEL TR
ROZERFBLRNSETEAEL. RIE
BEMETLS, AORRIZ, BHERRIZ
KD BUERIE, TFHREMA ORI EEIC
KBBRE. BLUSERERSIT Bk
HAH B0, MRENROECEIEL,
BB EThRnE 9% ELT 3,

RECHBTHEICKBEETE, L,
HELBEGNBHRBITVHRE UTHEL
BETE, TOSRIRTII MY
DC DAOD¥LSERTIENHES &
WhhThnwad, ZOZ &, BBICHRE
BN EMRGBANFIA TN EBREEZEGA
TWwa, b, RERMATERELE -
B ERBBNENTVBERKEDO—D
THd, £BE. 1998 Fiz7 AU HE
AL, ETOENTHRET 7 F 500
BETHDLBEL TS, RETOR
HOREITIZOBERSEIN TN,



FEEZSHEANTOERAREIEE

CEI->TWS, Ll HEEEIZER
RERIZLDT OVl HRPER
HEORBRMIZHN., WEEIZZORMII
I TWwian,

PLED LD IZHEREITIES, BIE¥LE
BRRBAETHO2ME, MFEEOIN
1l BAETHDZIENS, BRIKDBERRLT
ERERTA2EDRBEENFIENRILIN
TWialh, Tk, BENEE-EE
WCEOBRPEZIERICETET 52 &3
*9, RABICBIZEEY—H—0Of
R LEBERFEEIEH> TS,
KM OEESR — I3 EHB, mig
B, 77— PRBIUERRZENSY —
CREDERBEVRAWLENTERLN,
£ T3 DNA STz X 50 FEMFNTF
EMFIAEND DI > TS, RE
BICBWTHEEDOWIEEN L ILTFiE
EZRAVWTEREFRMZAASTHS, L,
Ui 2 ERICREH RS LDk, X
AR FEIWELEEL IR TV,
£/, BAERKBWTIRERICEET S
DFREAFARIEZ<RINTEST,
SROBEREOERERLT -5 OKE
AR TH D, Lo TEMHETIE K
#=M72 DNA 74 A=) 574 20
% T » % Random amplified
polvmorphic DNA (RAPD) % .
Amplified-fragment length
polymorphism (AFLP) i B X O
Pulsed-field gel electrophoresis
(PFGE)iXZ W TIREBR A% D DNA
PRzt L, TOBEEMREEE, &

FME BT DIBHEOFREERIL /=,

F/r, AEIZBWTTIERETEEAICTT
D EAMEIT WS XN TEEA, I

TIEARZDY UEE B L UE 3 #HRE
7y OZRY CiEEOGFERE SN
TWw, BRVETIHREREICB S %KH
MR ERIZRATEINZZ it n/
. BEBBRICHAVSNT WS AR
UTRBIBZMRABREITo . TOME
 EROMSELEBOET I ITHRET 3,

B. W% HIE
O BB L UR
ARAETHOWEKIZE 1 ITRLE.
34-F2 BRI IEIER R OB MR TaE T 7
FOBT, BERETERICERINT
W3, Pasteur I BL N Pasteur Il #ki3
WA= INVIER LT F o BMTHO.
ITBKBEETH S, P39 #%iZ
Pasteur I DA L7 b1 2 2tk
ZEREKT, P43, PM4 BLU P45 BIZE
NETN P39 BOBRIIEELE TEIER
DMK, FREEIERRE R, BRIEE
EERKTHB. ML S MI13 FTO 13
BRIZE > TIVHSREASTH D, 2T
IVTHBEiEEIN, £ J)T DNA %
REL T RETREERETHEITICOMA
i Ujz, SERIII @R RIEmE R0,
WEIWE -7 a0—AZ2FRL~E, Fi-,
AR ZHERBRIZEI 25— S
R BEHL (MH 54 ; SMeS) 2
L7z,
@ DNA O
—RIEREE 3ml 2ELO0BELTLE
HERERFEE, 20021 @ Tris-maleat
buffer PH7.Q X B ¥B. 5ul ®
lysozyme (100mg/ml, 10t @ N-
acetylmuramidase SG (10mg/mD 3
KU1 ul @ RNase (10mg/m)ZEMNA T
AN RIZBE L, 37C 30 MRrER L7,



RWWT 200 421 D TE buffer (10mM Tris,
1mM EDTA). 10ux] @ 10%SDS LK
10 21 @ proteinaseK (20mg/ml) % o
A, b CT—HRELE. 7 /=)Ll
%, #E %2 DNA 21457,
@ PCR %
BROBREEE & RENREEEH
R57ED, IN6E23—-RT3EXRS
SAIRBILUKETSZAIROFHE
, V3 AI REOEAEEIIZHRMY
T 54T—%2HWT PCR EICTHER
Lize BRALETSA4—%2K2 IR
9. £/, PCR WEEEHERRL LD
BRFEEENTWS Smart Cycler Z{EH
L, EEERASTICKRBELEBIN
ZFy bomBmER WL, R2I1TRL
T4ty FVIRET 1~ —
ELUTHERRETH D ZLITHRIEX
NTV3EN, XKEBEFBLUSEHRE
EFRHBICHEICED, BicEnT
NICRLRISZENH T S 20ic1 > %
—Flarbho—=)EHEFEL. ERL
7z, Smart Cycler @< a7 )L OHEW,
RIGZIT > 7z. R BFRIT SYBR Green
ZRW, U7V A LATHIBZHEL
oo RIBSRMBHIZO5TCT3 08D, 9
5CH®, 68C30MWE30Y1TY
NWDBRLUE, 0%, Ta7 iz
PEV, BIREMORMBRMBRERN, £
2IZRUI-ABREEZ RTHE ® BT
EHELZ. BEDOEHS, 1057
NAL M= X BERI R TE,
ZORBREIIX, PA 7512 —1y b
DFAIE 82.5+£1C, CAP 7517 —
Ty hOBEIL8E1T &S, -,
D, BRI TED ZHER
Lz, BIBEYOKRKEZIIR, R2ITF
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(® Fluorescent

L7edt, 128 —-F)a>bho—hiZ
LAEMOBEIT PA 731471y
hDBAIE 80+1T, CAP TIA T
ty FOBHEII82L1TCTELS,

PCR ORIEIZHEHE DNA OF&IT
1ong HEELTHW., £EO0BEE,
BEARBKPICENE S REOEKZ W
BL. 95CTL 54 MIMEE, ELL,
TOLE 1ul ZEE PCRICHWE,

@ Random amplified polymorphic

DNA (RAPD)%

RAPD EOEARZFEE, FHIZM
WD PCR BEEMUTHS. LML, ¥
FEORFINIRNT S 2BEO T S514 < —T
W2, EECRELE 1 BEO T I
VIl TEYE DNA - OHFEHEF| %
SUFMIHEETAENWS AT PCR &
EdRES, X TSI —DOHE
DNA DRI AES EVEEIZT S
=, M7 —1T 10 HEREODHD
ZRV, 7Y T RERERET
%, RAPD JBicH W= TS5 14 v —%%3
iZr9 ., PCR KJtid DNA thermal
cycler PJ2000 (Perkin—- Elmer Corp.)
ZERAL., (94C 2 4% — 38C 2 & —
72C 2 57)X45 OEHETIT->. /5
17z PCR E®i3 1.5% Chromosomal
grade agarose(Bio—-Rad Laboratories)
WWEBWTEBRIKEIL, ITFP0A707
A R TRELEOBEREKTERSR, 85
HRHTTRE L,
Amplified-fragment

length polymorphism (FAFLP)i%

FAFLP #i2, DNA 2 HIiREE 3 Tl
FFAEL., ZTOHh6RE DEEE S 2#
DHOEREIRMC PCR BIEL TRHET

) Amplified-fragment length



polymorphism (AFLP)iEZEAE L T
W3, PCR #EIZRAWVWS S5 v —%
HWHEBRTINIL, Boh/-tIk-1E
MW 2 A FRITREL 22K DL
DM FAFLP i T&®» 5., FAFLP il
AFLP kit (PE Biosystems,)ZfW. &
HERAEIZENWT o 2. #HBHRO DNA
BLF 10ng & EcoR 1 & Mse 1 D&
FREEZIC L DUIBT L. T4 DNA ligase %
HAWTEcoR I BLU Mse |OZT7H T
F—-EfEeaiz,. 5O DNA Bk
B %E 20 5L, EcoR 1 7547
(67 -GACTGCGTACCAATTC-37 ) &
Mse I 7 5 4 < — (L~ -
GATGAGTCCTGAGTAA-3" ) O &~
FA4R—ERHWT 1 X PCR 211> 7=,
1 RZk PCR 13 PE-2400 thermocycler
(Perkin-Elmer Corp)Z2fH L. LT
DB TITo 2.

72°C 2 77 — (94T 18 # — 56T 27
¥ — 72T 108 #) X20 - 60T 30

ﬁj\

KWT, BoN- PCREMEISIT
20 EHARL., BB EE 5
carboxyfluorescein TEEL /=751
77, EcoRI(EcoR I- A) & Msel
(Mse I- T), BEXW EcoR I(EcoR 1- T)
& Mse I(Mse I- AZRAWE 2 X PCR
1o 7. B2 Touchdown PCR
cycling ZRlWw, EAFORBIZI DT
7z
94T 2 /— (94T 18 -7 =—1 >
7 27 H—72C 108 #) X30— 60°C 30

ﬁj\

7o TBRERBROYA Z IV
& 66T, BE< 9 VAT 1 YA 2
T&IZ 1CYO|BEEE P, %% 20 ¥
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A7 WA S6CITRE Lz &5/ PCR
EMI-20C THR7FL /. FAFLP Bl
O 4 BE B 5%  denaturing
polyvacrylamide gel ZF Y, ABI Prism
377 automated DNA sequencer 1242
Doz, 1.0ul OEY T IE, 2.0
1l @ loading dye (1.25 11 formamide,
0.25 11 loading solution, # YR AFE
6-carboxy— x -thodamine THEz%L /-
0.5 w1 internal lane standard
Genescan 500 ZF ) &IBEL.95C 2
SAMNEEIK ETwmA L, RISV R
7 7Z - L. Running buffer iZi3 1
XTBE Z{#MHL. 1.68kV, 51CT 8K
ffT o 7z, BRI OE M S IBBEE D
§HliE. internal lane standard 2 MW
T GeneScan collection software {Z &
DT, BeNfHAI AT Y EERT
—HRETLL 7 A7 2075 LABLUEK
iZHobEI N, . 51T Genotyper
software %MW T. GeneScan TaHal
ENET-IDT T4 77 b ERE
L. BElr OF®z 08 - 85 L7,
ER%E UPGMA ITAh L. BGETHEK
Kt &R L 1=,
® Pulsed-field gel electrophoresis
(PFGE)i%

DNA ZE4 OFIRERTOK L. 1)
B DNA ZEKUKBITHOREL DB, #
DY/ ST — > O RW] % IR BN
%}k % Restriction-fragment length
polymorphism (RFLP)# & IEXR, FO
PTHHE. EFREOLIIZH T XD
RE72 DNA ZREEIKBEZEBEEHWT
DREL, MRS 5 HES PFGE ETH
Do BIEDEE OBKIKENE &8 S U,
R7352HMOBHERZEIZNT, DNA



Wi 2RI MEEREI R 2RI L - T
EX DNA 2 B3 2% Th 5. DNA
Wi A ELR B SRR LRSS )L
MEBET 5, Y1 XONSVEKIEE
BICHFMERT 50, 14 AOKRENE
FidhmERic BREMzET 5, Z0%4
MEREIZ 0 S IFHZEABE K DNA O4
B % B[REIZ 9" %, PFGE #13 CHEFF DR
11 Z B W, Clamped
homogeneous electric field
electrophoresis (CHER)IZ X D17 7=,
DNA OB XYM Rapid PFGE
BIZED, LFOXD o/, HEE
KEFWIZT 37C—"EE L /- BHEKHE
ha e 1 T—FRZWY, TE buffer
(100mM Tris, 100Mm EDTA) 100 ul
WRE L. RO THREEOBES B
iz 7ul @ proteinaseK(20mg/ml), 7
11 @ lysozyme(100mg/mb B &L X3 1l
@ N-acetylmuramidase SG (10
mg/ml) ZMA. BEERBKIZTERE
BEZ 140 pn] [THARL, 37CT 30 &
RiB L. ZOBRMETII Banthracis ®
MRBRENERE R Z EEZEEL., BED b
EEBO lysozvme ZHEH L. KW T
S56CITHRIB L7z 20%SDS 5k 7ul &
1.2% K @ = 7 H 1 — A (FMC
Bioproducts) Z A . BE#®Z 100«
plug mold IZ#EA L, 4T10 AL T
FE{tayw/, 77wy » % plug mold
MHEHMLUHEL, 10ml EFa—TICA
- 7= ESP buffer (0.56M EDTA, pHS8.0.
1% sodium-lauryl-sarcosine
proteinaseK 1mg/ml) 1ml N T 55C—
RECHIBELUANSRE L/, ESP
buffer ZEER®K. RO DWBE KR
7K 10ml 2 F o2 — A, 50C10 53,

apparatus
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BEMIBEBLANSREB L. BRI
¥ D7z, TE buffer (10mM Tris,
1mM EDTA, pH8.0) 10ml T 50C15%,
BEBRIRE 4 HiTo7z, Pi%%. HIRE:
FUBOEDIZTF N T oy 7% High
buffer 1ml #T 10 7. =ERIZTHEEHL
L7-. High buffer ®BEE#HE%., 20U @
HIFRMESE Sal | & 50pg OFMFET VT
2 > %EE High buffer 500 1 202,
37C20 KEIfRE, HWEREZT 2.
Running buffer IZHWA 0.5XTBE T
SRR, STy 7% 1% pulsed-
field-certified agaros @7 x )LITHEA
L. L FTOLHETEBRKEIZTTo 2 !
6V/cm, 14°C, 4~8 #(linear ramp)
Z 12 KfR. 8~5b0 % 10 KR, BK
WL 7= VR T F T L70TA BT
REL., REKITTHSRR BKAERY
TTHREL
QORE-3-1 %4550 o

TEED 9 EH/NICBHL T, ERERILH
B (T ADE) ko Tho 7. #ik
AN, AMLTRTA2 (SM; 50
ne/disk ; BBRERLT) . 72 EY
1) > (ABPC ; 30 u g/disk ; BEFIZE Rk
T) . XZJ 2 (PCG; 10 ng/disk
By - F 4 A ™
Dickinson Microbiology Systems ; B.D
). TUAOvN1 (EM; 15ug/disk
; BD) . FhIBAL7UY (TC; 30
neg/disk ; BD) . RFIHAL271)
(DOXY ; 30 g/disk ; B.D) . +7
o7o%+Y2 > (CPFX ; bug/disk ;
B.D) . /)l 7OFH > (NFLX ; 10
ng/disk ; B.D) BLURaA7o0Fy 3
> (LFLX ; 10 ng/disk ; B.D) ZH W
oo INHLDEFEEFET A%, 100

Becton



BHINL 7= B. anthracis —RIBEHEKRZ
Bz %A4 L7z MH iz, #5741 A
7 ORRA 24mm LLEBEN S LD ICE
&, /T T—HEE L=, HEdESHA
IEAZEHRIL . BeZBHERIIHENTS
7z,
INA FNY— R5

POH B E SR REDT SR DXL HEIC K
DL R)N-3 WEREICSEIATHS,
DD, EEIT P3 EBENIZTIT-
Jzo £z, FRALUZBREITI— RANIC
THEL, BREHP LA EHIIME
M#EbLICEERE:2: (X-Fo LT
) ITHHE L7,

C. W3R
© PCRIZELZ2HWERFHBMED L
R T R TIZBW T, PCR HEiZ &
DERBIREEBREEEORELHER
L7z & DR BRR B M Ti Morioka
k. Nakagawa #. P45 KB LT M9
HICBWTHERELEEORBENRD LN
7= E£7=. UUF ¥k 34-F2 ¥. PM
BRTCIIFEBEREED RE N A S5, P43
HidmBE LB REL T, T0MmD
BIZ2T 22075 AI RZ2HRALTY
7= (&1) .
@ RAPD JEIZ X 2 RIE B D LE#s
21 B SHEBLU 2 DNA IZ2DWT
RAPD %fro /. 791 <13 8 kg
DI LT T4 2HNWE (£3),

T DR, 754 < —AP40, AP41, AP42,

APA3 BXL U AP45 2R/~ RAPD £ T
WEHEBRROE T, ZEi—8T 218iE
ING — B R LT APAT % B 7= RAPD
3% Tid, Morioka #k, Nakagawa £, P43
BB LT MI ¥, oK TiImRE N
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e RaEERLTRVWTWE, -,
AP46 ZR\W/= RAPD T3 34-F2 $
N ROREARD S (K1 —-A) .
AP44 %R\ 7= RAPD & Tid M4 ¥HIN
>RORBERLEZELI -B. @
FAFLP iEIZ X % iR EE R O Lhds

23 BRIZDWT FAFLP ik 21ro 7=,
EcoORI-A & Msel-TOTF514<—
72k % FAFLP I Tid. 46bp, 96bp.
105bp. 150bp BEX W 155bp @, £HY
R IEEMT T 2 Uiz, £72, EcoR 1
“T. Mse [-ADTIA4T—-XT7I2L?
FAFLP #Tid, 87bp. 139bp, 164bp
B 363bp DL BYR 7T IEIE B Fr 28
Ml (R4). Zhs0BHR%E UPGMA
IZAFI L, dendrogram Z#ERL 7z (K
2), HE L., &%ERLHERN 97.6%T
TN—T A ETN—T B IZHEL,
N—TABISIIN—T Al, T h—
T A2 BEIUNTN--T A3 IZHELT-,
TN—7 B OFHKMTIR, FV—7 A
DO BRI LR TEWEMSE S RS .
@ PFGE %12 X 2 BOH @Rk O Lk

RAPD #: B &N FAFLP icBiT 5%
REEREL, 9BRIZTDOWTHIBEEE Sall
ZHWTPFGE i:%f7->7= (K 3) . M9
#&. Morioka #% 3 LU Nakagawa #iz
BT, O TIIMEINZFON
Y ERREBLTWE,
©® FEHIZERR

9 HEMNRIZ, 9 BEOEHIzDOWL

TT 4 ATFICLOREZNEBR T2,
Morioka #4% SM IZWE 2R L= A%,
b D T IEA SN o -, iz,
MOEENZRL T3 TOMMERZH %
RUTz,



D. E%&

RIEVE B. anthracis OBEPEIZLE2
HRMEMEBETH D, RESIMASH
THANA LN D EBE NBIGEBYE
TH5. REBIIERPLSDREEINS
IZHEDH ST, ZOMBEENERNSIEE
IRELTVWS, OBk EXT
TEHEEDOW—DEFET—H—LLT,
R4 BRBETFHIMENRALSNTVS,
AWK Tid. RAPD i, FAFLP B X
N PFGE 20T, BEABLUE>
TN HKEERRE SO B. anthracis
HRIZB T 2B EEHBRLLEE. &EDOAR
Rt ZBEEL 7=,

REBIZBIT52BETRBETIY. &
ERTIAIRBIUERBETI A2 ROF
TEICHEVEEIND ZENHRTES,
REBOFREHEICBWTHRE S5 A3 R
BIUBETIAI FOEFIIEOTE
BB Z LY, BHRBEROBHERIIN
FOTIAIRERETS. UL LEBE
HCR OB TIIHFEREMRED 2 WIIHB
REEZEFZIIVWEOBHIFEEL. BWHET
FRLUZHRIZOVWTH TS A3 REFIR
MEeRARZLERDD, HTIAIRE
DBEETFPA. CAPIZRREMNR T4~
—ZHWT PCR #Zfrol=. BREL
T, BERBREOLTHRERREL D
D&, BEUDE 3KIIEREELME
THETENRENTZ. LOLERTT
A FdSREECEHRGFICL > TH
H“ETHZENMAMENTHED., ZhsD 3
KO RIBEBRETIAI RERFL T
RSB W, SRAVWET ST —
Ty NI REEORERR S I ES
THFy MEINABDTHD, RIEGER

HIZETH B Z ERREN/-, Smart
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Cvcler iIZEDUTINYA L PCRIZED
30 LINICIBIBOMRRERRDE Z &N
sk (B4) . ESicithsesRs
EIZ X DEEIZEOBE TRIENEME D
NHETERZ (K5) .

RAFPD i#%id PCR #Z2FH L7 DNA
T4 2 H—=T) 074 KT, BESE
- BEEICEN. AERRESRTEHED
BERNEIZEEICEDTHS, £/2, B
#O PCR A#ENH IR ERIIT
HEENWZ EMS, HBRHEEO/NS
MEREZTHITO>EIINRKS., LML,
A k% ROz AR OB T 85T,
TIAIROEFEEEZER TN, REH
ERMNTAEHIEIIRETH -7,

PFGE £IZBAL THEKT, 77X
ROREZEETBE, TIEINY -0
2TOHIIBLWTIHIEE2IZ &L, &
BESET S ZE3HERL o, SE
\IHIREE R Sal | A3 ER WD,
RUU2BELRVWEIETERAZESL T
EWRHESABANIZ Y, LA LARNS,
EERTFHOBEM SIS BEROERIE,
BIURBENZEROPRIEEETS
&, PFGE EIIREE OBE TR
AHMETHBEEERD.

AFLP i3 DNA ZHIBRE: 3% THr A1k
L. €OFEMNSREDEERINZRFEDD
D%ERIREYIZ PCR WIBL TRHET S
DNA 74 > H—=TV 254 D HETH
%, BILIIHIFREEEIC L 2 £ 7Y & HIFE %
FEETH ORRANERIICL S8 E2ED
BTRIHTESD, EHOT—H—%
HHZENHES, LL, giEEmEE
W7 SAIRDOEFEEEZ2ERT S &,
Morioka #. M9 #3# & Nakagawa
BRIZBWT, BHOMNTMOM &IZRES



BN —-FRLTWE, I
Nakagawa #kid4FE OB 2 &
FriZiRd i, REEK HIZZBOERNE
A5 EEZLNS, INIT RAPD &
BIW PFGE ETRBSNZMh -5
RTHO., D 2 FEXLD Y FAFLP i3
BREORTEBNTWAESA S5,
LinL7adis, UL, REEZXRT

DIZRBRENDRTES LiEREI NS,

REOEEIZIIEICAR U AER
TN, BHRIHWCTF v,
T)AavAf ., AL RIA 2
HEBEIRAVWSNS, ACBII3RE
BOTHEREOHRERER L L T3 =
N OMIZTF RS Y RORF
AT Za—-F o007
O70FH2N8HBToN3, REHE
RIS OFEFITRZHETH S M
EHETIIRZET + A7 FEZRA N,
BRAREREB LT ZF B IBKIZON
T, 9 BEOEAIIHNT I RZHARE
fTo7z. HWRELT, BERANRETH S
Moricka #%T SM iHEMNRD B, &
HEMAZBEICLST, BARIC SM
MEEERELIDZENRENA.
Morioka #RIIERK D REM TH D72 8.
R DB THHEN S I N n BN
RREN3,

E.

2
2
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TABLE 1. Bacillus

strains or DNAs used in the present

. Toxin Capsule Drug
Strains or . . .
plasmi plasmi resistanc
Sika + + -
Morioka - + SM
Nakagaw - + -
Ryugasa + 4+ _
52 + + -
P1 + + -
34-F2 strains + - -
Pasteur I + + -
Pasteur II + + -
P39 + + SM
P43 - - SM
P44 + - SM
P45 _/ = + SM
M1 + + ND
M2 \ + + ND
M3 + + ND
M4 + + ND
M5 + + ND
M6 + + ND
M7 DNA o+ + ND
M8 + + ND
M9 - + ND
M10 + + ND
M11 + + ND
M12 + + ND
M13 ‘/ 4 4 ND
ND; not done, SM;
2 HHATIAT—ETOHE
AN i .
—tvb i
R
PA PA7  ATCACCAGAGGCAAGACACCC H#HEE& 200bp 82541
PA6 ACCAATATCAAAGAACGACGC T

CAP MO11 GACGGATTATGGTGCTAAG HIEE G ST2bp 8541

MO12 GCACTGGCAACTGGTTTTG

+
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#% 3 Primers for the PCR and RAPD used in the present study

Primer Sequence(5'-3")

AP40 CCGCAGCCAA
AP41 GCGATCCCCA
AP42 AACGCGCAAC
AP43 GTGGATGCGA
AP44 AGCCAGTTTC
AP45 GTCAACGAAG
AP46 GAGGACAAAG
AP47 GCGGAAATAG

RAPD, rondom amplified polymorphic DNA.

#% 4 Polymorphisms of FAFLP profiles exhibited byB. anthracis strains

FAFLP Presencé of polymorphic fragments of size(bp)
profile Eco R1-A,Mse 1 -T | Eco RI-T, Mse 1-A
46 96 105 150 155 87 139 164 363
Ryugasaki * + - + + - +
Morioka - + + -
M9 + - + + - -
Nakagawa - - + + - +
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ENA. BN BT, LEOHBRE»SIES.

Bl 1. RAPD patterns of amprified DNA from Bacillus. anthracis strains.
A: Strains isolated in Japan, amprified with primer AP46,

Lanes: 1., Sikan; 2, Morioka; 3, Nakagawa; 4, Ryugasaki; 5, 34-F2; 6, P1; 7, P39; 8, P43,
B: Strains isolated in Mongol, amplified with primer AP44.

Lanes: M, A -HindIll marker; C, control (Sikan); 110 13, M1 1o M13.

% Similarity

98 _ 99 100
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M1
M2
M3
Ml
MI2
M4
M5
Mé
M7
M8
M10
Sikan
Ryugasaki
Pl
39

52
MI13
B F2
44
M9
Morioka

1 a5

Nakagawa

2. AFLP T X B RIEE ORIy
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