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Advanced in Pathogenesis of Bacillus anthracis
HE Xiang HUANG Lin-Yu”"
{ Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071)
Abstract: Bacilfus anthracis, the asticlogical agent of anthrax, was the first discovered pathogenic bacterium in history.
Rapid progresses have been made on this field in recent vears. especially; Barillus anthracis has been sequenced suc-
cessesfully early this year and published on the Intemet. The anthrax pathogenesis is always central to the study and there
has been an enonmous amount of work to elucidate it. In this review, we will focus on the latest findings thal concem

three aspects of anthrax pathogenesis: Bacillus anthracis genome, pathogenic substances and pathogenesis mechanism.
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B, EEAMH L0 VBRI E SRR,
2 REHEBRUR

REMTENERYR T EREBENRAETE, TRFE L EEEEXLIFEYIRDY
HERKPE, FFERSREFRB TR LA, BB T -85,
2.1 R 1993 F, Fadyean HIKHR TRETHNER, EBRE v DAEMNEE
Y, EREEMEERSMTFRA20~50 kD, 7ERI K 215 kD, X Fl Bk IE0E H %
W, NRATHEFERITE., SRFRITE. BAFRFED,

FEHFERA SR TR RE N T pXO2 £, capB. capC. capA HibY 3 NS MK
R LT 4188 CapB. CapC. CapA, BT FIMERTMNYBE THRMEEY., dp &
WSS EMFERA X, KR ER R RIEEN RN, B TFEERR 4T -
D-BHMMEERY, ER%ERIEERT . (8 Schneerson HEA KT, ¥ v-D-BEMELEY
S8AER (BSA. PA FIRMKITFHEBER A) %, EHANRER, alEENE%
MEEMERY Gk, X—FRERAGES M3 RS OTT> .,
2.2 WEBER 1955 F, Smith M)A EE T BRI BRI ER OIS, Bk
W T REFERNEE, RAEECERPERE (PA) . B¥EEF (IF) FUKkBETF
(EF), HEURE, REFERNL -BANELEER, AMHEFRBPEETFLH 55
PHTIRE S BRKMHPEE (EF + PA, edema factor, EdTx)} S{EFCLFEE (LF + PA, lethal
factor, LeTx) A BB EM, MITEEMN I TEE pegA, cva Ml i1 F pXO1 FRIM “F
%" (pathogenicity island) |, #%” BURE" K 44.8kb, BIMIAIHAICH 151627, 3560
BEOFEITKERES.
2.2 RIPHHR: RPERIEE 735 DEER, 2 TFE A3 KD, 1A 4D,
PUTHEE BITHAED |

£, 1 ELIRE KRR A B PA20 B HERIRO A4 PAL . XER X 7 J60h 78 (BT 5
e, BARUIFG, PAFEA 2D B N-%§ PA20 Fi C-% PAG3. IR 2 5L ETE
B PA63 FEAMRB K. KB RE— KB R O MEURMMEEE (loop). TE{E pH (4
B, CREE-CADEEERE, WRELNY, B 1453 FBRARME TESEEE.
S5 3 RN EWEFR/I—1, SEFFLF&4F PA LA X, 4EHH 4 (488 ~
595 (i EHM) S5 PA SEZEMES,
2.2.2 BRET: 3OEHEHTFK 776 M EERD, S TR A 0kD, 1A 4 HEHREY,
G IR NS PAGS. BB 285 G087, STRTE ADP-EER
LEER (VIP2) M, (REBRTRETREE VIPZ iF M, 403 h 5 A FEF MR
WA, BABGWIE 2 4, ARKDEREHNESS “B4087, Sl 4 1E
FHAEMATL, SEAEEAMEZENEOEEEEL. S 4 R854
HI 1 AHML, (EFESSHBE | PE TLAMEL AL,
2.2.3 KMET: AKMBEFOBIIE PAFIF#IE. BEF 2002 44 $#8 T ARETHY
fEALERSr EFS8 RIS RLEHS . AMBETF 767 MEERY , HTFEN KD .

KIPETFH 3 MR, BLEEPOEEHIR 1. 2 iE), S8 2 HADE
BW1H, SR ERARGHUSSRAEN. W83 5EREA%AE, EF 4L
EHH, SEYERLS. SEAEAEMNEERBREMET EF 0 %5 L, B
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B EREE A A CLE R . K FS5ESEE 70 PA SR HRY .

15T pagA Hl cya ZIRIEYHRBTE T oA TRER AT H BB M EEE L%, axA
WP R 3 R MEREERNE R, axA BERBAZ CO, MME, (B axA XA
EZRMEES Co, BYHMX. HIT axA 5 CO, AEMXREATFE.
224 BEZK: PARZEFETEMNHM L, Bradey FAKI 7 PAZERREH
CHOZAM, MiidXf cDNA LR Tk, X EHRMEF X Z A (anthrax toxin receptor,
ATR), HEl, Scobie % AJH PA ZRZ750) CHO ARSI S PA HES SR RIF
CMG2 ( capillary morphogenesis protein 2 } )& PA Z &R, AEF—ITZHEEEELA
R

3 KEHBEFNE

IR RMFRAAE T, Az YBREBRY, B8 FAFRENERA
EHEEHELE. FelRREnRY, FRRSEERARERAKEZRTRELS.
MREH TRTRCENERES, RLESSS8EIIT MBS, REEAME.
RYME LB, RHEFHEEHMEAMREARIEN, FTERAMELDE, BRAREF
B, R e E MR & 2E . Matthew BFT/MAXT MR T AREN, BITH
IS R SO AT B T AR M B SRR AT, SRR R DL SR
WA FRETHRERE ger B FIRHNERPBIORENEZFF (geminant) F5. i
FHEE FF gerA 5 (gerAA. gerAB. gerAC) gerS, geer:ﬁ] pXOl LR FHE
grX MR FFIRPED. AFFraflla- HER. E-AmaEm. - XREm
%, GROINE - SAERAFRIGAK, B, xFZZRRNEFTEH—RIIEHRE
TERE., RFERHKREREEEATUTEEE, ATFEREE—LRE vDAEEN
XY, WHERERES, TRAEkEE ENRE®, FMitERARER, &
BT B MLAE A%

BREFATEEAFALRSG, B ERFERR. 83tEHFRKNE 7, RESES
HEMRMH LR —ER R EBUREM AN CRE, RAEREABTIHNR
M—REEMERZOILE LA 1. 5%, RPERFESHEERENZERYESS, fiH4
TG IR AR AR RS, S5 PA20 A PA63 E B TR, PAG3 BB Y 5K
HAFHBCLRFEAMAS, FRABLEE. A5, KMAFHSEFSZEE
FHEE. EVHN PAFTFAREES—IBRRFEOKMHE FEE, TAEEEERE
BETLYS 3ABERA FRAMEFHFER™ . BT, EAKEARRN. E4
it AR T X - BB ETIRE, HREIE Abami F AU, L RERE ATR ¥
ST HNMIBE EE S5 AR E R AE B BEEE (lipid rafts), SRS BERFELRENE
Afefs, EMHE pH EMN-CREZERZIUE, BRHE FEEEEEFRARS,
KEFMEGER FE S LE# A AR, BOtEFERRE, mkMETFHRASE
HES . BAAMAETRZSGEETFAXENSaEHeeRES.,

KieHAFA] 5&FMEENMMIER, CEBEHMEAMN ATP #ELHR cAMP, H4TMA
) cAMP R ¥ I8 E, KMEFRHEICEENER, SEREORE 1 cAMP ME KE R
A 1.2 mmol/min, 0 F A H ZBEEMIFILEE.

LA FEGSREON. BRR TR ZE R/ N ER-WERA O HRE
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B 1 SR AR
P BRELEA KA 1, 2, 3, 4, 6. 7 (MAPKL, 2, 3. 4, 6. 7) FEHE & SHE
LR RS (MAPKK) f9 N-88> . MAPK AT BRI L A R B
Hi RS, B —FRFEABERMA, BT REENEE, RENRNE253,
PR R R, BAEHAREAYMEFEET ", SERFSAREFR
B, E©ffEEHBERE, EATHR U SROAERGER Lal JE T B 40 M E w405 vt
BOER R MBURE"

PR ERZET TERABFSER4E EMMHIT/ERN, R, Pulendran B
FU/NERB, BOUH RS T MAPK SR A TR S Sl . 7035 3% (04 22 40 B o i
ABREER, HINABEZELG, REARMEIENTAER, SUWHARE TR
PRAG: N APIES R T MM REER ST, HSSCEEFEHRERREHW
Ao S B AN S T 2 B ™ . 30— 2 BN T8 X 795 #F 68 B 08 7 B4R
fHTERE ™,

BOEH T U # MAPK I MAPKK X1 s AT I BORPLRIREZ, HEMSIE R4 K
— RV EHERERE. WS, MAPK 1 MAPKK BIEMETEL, REES 2EE M s
MEMIET. BB TRBURPLE R A frdt— 4|,

E WA S FRATTW EERR, B3EET M THHE N ERE., MAPKL, 2. 3
HXRMFSERAAEEBAMRMNME T REEER, EBEXFNEWANAKRET
TNF. IL-1. IL-6 SH™ 8. HEMRELENLRE AR /NEST LeTx NER, Brl#E
WTE MR XS T LeTx AP B MAAME -, TRERESBARMW I ERE, Wi,
EdTx GBI cAMP thn] LUE AR T M7= 80 . e A aifich, EdTx Ak
FALHE AT P24 10 TNF-o, PHIFAHHUASFURRE DRI EILB A BE S, HHIB bEe:
MR EILIEN . EHREE, ROPKMER BN EREHRER. KFEETLIN
DRAEA R, e THREMEE. KEWEMEME, REFETE KBHNE
RER, REPEHAEMEERT.
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WL S BRI M AP BUS TR KB, Xt S I AR I A ER By $2 43t
THER, M, Mourez T Sellman W58 /NER T EZ5 4 ol LABH BT PA R ATR 45 & B
FHBG PA MEBAREZEETSYNIER; 2T AvA HEORYFEATORELE, AvA [l

LAMERIRT R HAR

SR KBTS - SRARARER SEORIERN X R, BT Lx EREZAFH
FEEAREERR OGRS A 7 R 1, LeTx X 40 MR MAPK I8 B3 77 H 1
ABFFREASZ —. 2001 FEHEE “9.11 T GH RN HE, EREFHEE K
g HTRMEL . RREFAIETRRARBBAB, wET RS MR
AR —HINRB T R ERE . TP, BT ERENE, BURHLE & RN

RIT IR S HRE.
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