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Yeast LA EFH 49172l Bacillus anthracis®| X|AFS2A2QI

Lethal Factor THHEZA 45
gh5ls - 28T - =AY - MY - 8 - RN - REH
slolCietm Sistml, ispuREseIRe DS
Bacillus anthracis= 52 2] ¥ QA A o] o}. &r AW o] 54 Bacillus anthracis 7} 7}2 A 71A] -4 2 o] Fo] &)

21t} protective antigen (PA), lethal factor (LF)L2] 32 edema factor (EF)2 T-A 5| o] gt} PAE M| £ $8-4] ¢} 2
grale] 843 A& AR FLF 32 EFE A ZA QL2 2 o] FAIA F+ 9 &8 3t LFE F4°1 (Zn™)
o EA Al LR B4R A " TEES] AAFAZE Z4-5 Aok wEkA] LR 3t &
A BN L JAA Aol Fat AT A XA AL v F 83 AA o) & 5 gl B ATl M= whA
49 A 8A NS H8 Ad = o of 3= LF 2A 2 F SAA S 2 A Aol o] ¥ 885 7HA

= O

o=

71 $13) ol 2] A AH Wy

o) g-ate] AL AR 712 ALE vhAstaA ek o) F 9lhe]

yeastES 5F=2 & LF 13 vectord] 733, 753 28 A| 28] S yeastol] 3 A A3} 3lo plasmide] A &
LF FAA] 48 & st £ 975 LFFAA] 43 & A E JA AFL2 A= or, Az
AF A2 =909 7123 ABE AT YeastH ol A 2] LF] 23 2 ehx ¥ 9] A &A] Adol A&
ARAZE AA HAA Lol & = loE 75 S YERl
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sl= FAZAZ e 24 Bacillus
7+ 5= o th Bacillus anthraciss 1% &
qao= XAE 34 5 = gHlElo} oths,
16, 18). UIF-ES 79E 559 AHAE HAY 8 =&
HAAY, 22 gAY TAE FAAS o s dok &
Aol A= dAH R vg e AFgES 7HAAL o]
2001 w=rellA] AS Hiol| BE3H F7124] ARSE Ak
(8). SAEA ]| A= 94 A AN A 2= o] BRI
Zpe] wjuto] 3= WolslA Het] o)ek SAe] Pz
o] EgsHA =i, TP o EM BRI 47 AACE HAA
Hrh4).

BATE F 7Y 2 plasmidE 7HAEH pXO19}F pX029]
o} pXO2+ phagocytosisol] A&E 4= A= “poly-D-glutamic
acid capsule”E AT F A= FAAE Bk ow(T,
14), pX01& 254921 protective antigen (PA; 83kDa), lethal
factor (LF; 87kDa), edema factor (EF; 90kDa)E AJAFSIc}(3, 9,
15, 19). ol& 7S] S4e SPAcEs HANS e +
Ak 18y PAS} L7} A3 “lethal toxin (LTx)" 2.2 2}
85131 PAS} EF7F A3 “edema toxin (ETx)” 22 283}
. PA7} Al =84 =, “anthrax toxin receptor (ATR)”<}
A furin AL 2] protease o ]3] N-terminal®] 20kDa

anthracis

il
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(PA20)0] ZEAl E)3l PAS] 63kDa (PA63)S heptamerE ©]F7
Ho] LF && EF/} AAZ o2 EA "o, 10, 11, 17). o]E
A 23E FTHAES AZUZ o/l Ha L FA]
endosome FEN7} Ht}, 54 STAEL endosome QFOA] PA
heptamer QF9] 2 pH ¥H3}e] W} LF =% EF7} endosome?]
s Bl AlEA ko= o]FdtAl k. AlEA ko g Eojgt
EF+ calcium-calmodulin 2]¥52] adenylate cyclaseZ ] A3
WellXe] cAMP FEE S7HIA 755 doTA Ak, 12).
LF= 54 (Zn”) 94 WA 715738l a2 A7 Al
I 37, 73 APE T oS AlsHeS 243 MAP
kinase kinase (MAPKK)E A@sh= Ao 2 H1l Flo] H} o]
A G AE9] N-terminal F-915 Awsle] 319 @)@ MAP
kinase (MAPK)2] 4315 Ao 2R thAE9] 25 &
E3le AoE FHHL. 0|59 o) Tk F9)o] Hrke 3}
9 24 QAo EAsE JAIFe =M As YA wdo]
AZAFET s A= d#fA JTks, 21). PA, LF, EFS]
Al 7HA] F4s gL o] 5] 2§, FH, Ve §AT AETA AR
S tdos wedy 9oy fi gAEd FNATE T
3 MalA o] BRI FAS gAE] gk A7) oY

TAR o3Eal AT} o] &S THMEH FoF ¢
Ao ol FRIEXA] F3t vhHol Al 71A] Hi4w 747}
A8 g wolgo] FRlEa1 glom 5 PAY} 4
B 7P A8 wolans A3 e FeEd
Q1 FATKS, 2, 20). I FA] oS s dRual
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o= PAGEC] A o2 | ofok 3}-‘: Zo= A glo
), &7]e] LFY EFE V¥ 371 45 Adawyt 34 2
7FsAE Ao}(®), olE 549 At tﬂrﬂ‘r 28 o] o
ol w2} o= 7&%‘% Asst7] 913k PA EAHC] Wolgd
o] A=W, LF & EF7} B 29lol &2 ovi=at 97
NES Oli’fs}oq LF 3& EF7} BE A8 AAZR oz AsHA
U PA7} E= ATR 84 § ‘:’UP" o]-83}o] pATZ} AEEo
B As Welske o WSl AEa dok2l), ey
PAS} TAEE W2l Aoy X 8A) )] FEE A4s AR
2o LFO AEU FUTHS Walishe ol W o)) g
Al A=A JE7)7F Aa, o] EEIHARE LE/) Al
FelN E3E& 2H7] 71A] vl g2 AlRte] AQ ), ¥tk
W 2710 MEARSS SR ZElvhd o]t dihiHe] &
b wlg- Aopitt, AEF O R Apgo) o2 sh= A% A<
LFe] AzlA] /el BE F50] gtgojxiel & oot 18}
A o] X ARl Aol Eatal S B woollA 2Ake
FEg AE UeRll= X 5A4] Jhgolu xlehigo] o2 sl
HA] Ealar Qe Aot avkE B4 34 AFTN ey, A
Al HAIHG o] A0 E e ool XY AR
AZo] opH7HA] ofe]E- AA ot

2 AP LFo AlEd 84848748 Al=" S 9t WA
1) A LY of) A LFA W A|2EE FEFsaat st ol
A3k yeasts: 23 T vectorE 0|88t LFE A%
S vectorS 17531590 FAAE H yeastthollA LFS] w&
! §1A PA3S EIsHTt

SE ruE do

Nz gl g

= oH
AEZF H HiX|
WHAEF2 G ¥ (Saccharomyces cerevisiae)= AH109 (MATa,
trp1-901, leu2-3, 112, ura3-52, his3-200, galdA, gal80A, LYS2,

GALI1,,-GALI,,-His3, MELI  GAL2,,-GAL2,,,-ADE2,
URA3 MELI,, -MELI,,, -lacZ)Z AF8-3}9 a1, Ee] e-aul=]
Z+& YPDA (Difco peptone, dextrose  0.2%
adenine hemisulfate. Clontech Co., USA)HIA], AEiuA]Z+= SD
(Yeast nitrogen base without amino acids)& ©]-83}iTh &%=
30°Col Al 200 rpm. ©F ODg= 0.7~0.87hA] wjdglom,
plasmid DNA 2] FZof= g #52 DH5aE ©]-8-3}ith.
DH509] $+AB)A] Luria-Bertani (Bacto-tryptone, Bacto-yeast
extract, NaC)HJ A S o] &3} a1, A& v d7]ol A 37°Ca| A
180rpm 2.2 ODg,= 0.7 ~ 0.87}4] vljS3}F AT}

Yeast extract,

22 &8 vector?| T+% (pGBKT7ABD)

A% ol @l WS 98k Yeast Tow-hybridoll AHE-
F== MATCHMAKER vector (CLONTECH Co., USA)$!
pGBKT7 (7.3 kb)9] vectorE AE3}FIL vectort] EA|5H=
genetic element [GAL4 DNA-binding domain (762-1202, 440
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bp)lE AASAT ©]& S8t PCRE ©]8&F Quik-change
mutagenic PCR kit (Stratagene Co,. USA)Q] WHHS ARE-3}9 0.
H, 71&2] BD Aol Bgl I Algkas 14 AHE dof= ¥
olFo] AAHAEA 12H4 & BRIt o] & #1381 primer
(UP-BD): 5- AA AGA TCT CTT TCA GGA GGC TTG-3,
(DN-BD) 5'- AA AGA TCT CCG GAA TTT GTA ATG CGA-
3E FAEATE 5% DMSO7L FHFE WRS-gAoA pre-
denaturation 95°C 2%, denatration 95°C 453, annealing 55°C 1
S Moz 3te] 2551 PCR WH&-
% Dpn I 4425 53} template DNA (pGBKT7)S A A
3 5] DH5a E. coli o 223 3T} LBEIA 800 S 3
7¥8ked 37°Coll A 200rpm 45% ZESEIL 50 ug—4 kanamycin ©]
71 wiAlel] mete] P A Z . @2 A A7) DH5a
& S2AA plasmids %3@1, Bgl 11 Zﬂ?}L A2 & 2
= A G357 {14 A7IMES T EIskan

v’i“, extension 68°C 352

Lethal factor 224 ! E M (pGBKT7ABD/LF)
LFe] 3RS A7) 93k LFQ] precursor -2 A)<]3k

LF9] 97| E-S Bacillus anthracis sterne 752] genomic DNA
£ FYo=z 39 primer (UP-LF): 5-AA GAG CTC GGG

ATC CGT GCG GGC GGT CAT GGT -3, (DN-LF): 5'- AAG
GIC GAC TTA TGA GIT AAT AAT GAA CTT AAT CTG-3'
£ o] &3l SE3IT F2YS 2ol kLAl primerd T
ZzZte)| Ata s AXAEE 5'-(BamHI): reverse 3'-(Sal )] &
71 E-& B335AT DNA SZ7]5 0]8314] pre-denatura-tion
95°C 2%, denatration 95°C 453, annealing 55°C 13, extension
68°C 32 3 F7I= 3t 253] SFAIX § BamHI} Sall Al
g g At 5 o|u| BamHI I} Sall AFELE AHs) =
£ pGBKT7ABD vectordll E2 319t} ()GBKT7ABD/LF).

Yeast LHOIM 2| AT &t

FAH% WYL CLONTECHIA #|&3l= YEASTMAKER
yeast transformation protocolS- ©]-88}4Th WA yeastS YPDA
¥l 2] 50 mIol A} 200 rpm, 30°COIA ODy, =04 ~ 0.67HA] Bl %k
31,000 g2 55 EoF 94 Balal] cell & B F Aol
< WYL SFHTE I HolE T A celks BT o17]
o] 1X TE (10mM Tris-HCl, 1 mM EDTA, pH 7.5/1X LiAc
(100 mM lithium acetate) 1.5 ml A7}sho competent celle =
Bt} DNA 100ng¥} herring testes carrier DNA 100 ugs 43
L & FH|3F 100 We] yeast competent cell¥} 43T} PEG/
LiAc (40% PEG4000, 1X TE buffer, 1X LiAc)8%S 0.6 ml¥
3L 30°CollA] 30%-%F 200rpm F& HiESE F 70 pl] DMSOE
BaL Ak 42°ColA 1583 & FHS F “', ol 1-
AT YAREZ cellE B F AF5He Wil I1X TE
0.5 mi& 7kl 412 Y3 SD/-Trp platecl] E:-L.O}Nﬂ'. A2
P2 ASA +3E 53t SD-Trp AN Ao A 30°Co A
OD,,, = 0.7 ~ 0.87}4] 200rpm 2.2 Z1& w5},
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Lethal factor EHHZ O] £& 5! Western-blot analysis

CLONTECH Co. 94 A|#38= YEASTMAKER Yeast protein
extract protocol S ©]-8-3ATE. SD/-Trp HiA|A] 718 F&
A3 yeaste] pelletS SFFAHE -70°ColA SFFAE HFAT
37°ColA =<0 F Cracking buffer (8M Urea, 5% SDS, 40 mM
Tris-HCl, pH6.8, SmM BME, ImM EDTA, 0. mM PMSF)o|
o] yeastE -8-3NAIFTE Glass bead 80 pul ¥l vortexS 2%-7F
T ¥ AAEATE 70°CAl A 1037 =HE $ 1,000 X gollA @
AEYE 1583 AAIRE F 4FAE 1L5ml wbedl] ST 5X
SDS sample buffer'g23l 100°CoA 5% ¥HF & FAAsE
yeaste] ©lF FEHE IAHFS EEs 10% SDS-PAGE
(Sodium dodecyl sulfate-polyacrylamide gel electrophoresis, Mini-
Protein II electrophoresis, gel thickness 1.5 mm, Bio-Rad, USA)
140VE 37]19E 8aL, M7]19Ee] Bt gelo] @HES NC
membrane (nitrocellulose)®ll 4] Blotting (Mini Trans-Blot Transfer
Cell, Bio-Rad, USA)S 30VE 1247k ]33 1L, 2% BSAZE |
AIZFE<E blocking 3.2, A WA c-myc antibodyS- 241759t
J2oll A BRar, FHA| &AQ] anti-Rabbit 1gG (HRP conjugate)
£ A1 B9 ¥HSAIAY. NC membranedl] F-2HE @) dE9]
WS- B7] 918 ECL-plus reagent (Amersham Co., USA)
2 WS Xeray Filmol =28ke] #H33)3ic).

Lethal factor THH A J}+=Fol| E#MZH

HAADEH yeastS SD/-Trp HiA A XMk & AES &
g3} H lysis buffer (20 mM Tris, pH7.4, 150 mM NaCl, 0.2%
Triton X-100, 1 mM EDTA, 1 mM DTT)ol &eA7|a 2S5}
Eg71ol A 1087 vESAIAATE BEg-8-90] glass beadS €] 5
3T vortex3HS 14,000 rpmol|A] F4lR-Elste] ASA-E AU
ol F=ZEE 0.5mgol 2pug c-myc antibody, 20 pl proteinA-
Sepharose (50% slurry)S {5 4°ColA] 241753 wH-g-3h
H lysis buffer & ©]-83t] 53] AlFstd LFE AAIBIAH vt
< 7142 &#F MEK1 (Mitogen-activated protein kinase kinasel)
= oprle gtte] GSTVF §8E FElE FHlsio @id T}
FE &4 1AL Y8k Immunoprecipitaions $3h] A gk
LFE | mM 1, 10-phenanthroline (32> 22 9] DMSO)E ¥
o]Fo] 37°CollA] 15483t AWkg ¥ 71AS Tl e v
4o (25mM phosphate buffer, pH 7.4, 20mM NaCl, 1 mM
DTT, 0.1 mM ZnCl,, 0.1 mM CaCl,, 10 mM MgCl,, 10% glycerol,
1 pg GST-MEK)3}oll A 37°CollA] 30%-7F wh&-A)ATE 5X SDS/
PAGE sample bufferE 20} ¥hg-& FZA3IaL 95°ColA] 57t
29 ¥ 12% SDS/PAGEZ %3l 171%9% ¥ NC membrane®
2 &7 anti-MEKI antibodyE ©]-8-3} western blotS A3}

k.
2 1

Yeast Ll LF &8 vector2] 7% (pGBKT7ABD-LF)
B A0 AE pGBKT7 vectors ©]8-83th pGBKT7 vector
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T in vivo protein interaction AFNA FZ AME-E = yeast
two-hybrid systemol| 4] AFE-%= § 798 vectorZA STl
9] o} WER-Jo] GAL4 DNA binding domain (GAL4 BD)
o] %€ FHE Aigth webs] LF HES st WA
vector 7} Zt= GAL4 BD & #3171 €13 mutagenesis PCR
B (Quik change, Stratagen)S ©]83lR o™ 7|E9] GAL4
BD#-Eel  Bgll AgFaA AE dgE 4GS
(pGBKT7ABD, Fig. 1A). LF-ZA} (2.4 kb)= Bacillus anthracis
sterne 2] genomic DNAS F&3}9] PCRS F3fo] 13
% BamH 1 % Sal T &}2]el 4+38t99th (pGBKT7ABD/LF).
A2 47192 DNA 971M 4G 248 B3] gRletaion o
FEE A e A71E okt AlgdaAAEE Sk &
Q1A (Fig. 1B).

Yeast (Saccharomyces cerevisiae, AH109)L{ LF2| L3

ClontechA}2] standard protocoldl] whE A3 HIH-S-
o] pGBKT7ABD/LFZ yeast (AH109)%] 32 H3kA)7] &
HEE yeastE A3 13 A= u=|Q] SD/-Trp HIA]
yeast Al 58 531t 59 FA A LFe TS g2l
317] 93l A yeastS U3t PCR 2 Western blotS
53l FRISIA yeastoll A FRAAE FE31] FE A&
H LFY primerS ©]-83}] PCREF 23} LFo] F8AZ &t
ATk (Fig. 2A). 53+ LF T go] a7 oA vhilds
HeAE R flste] FAATE yeaste] WA A S F
g3 H, e GAS syl 10ul, 15w FEEE H7) 9
Bt #elE T e A vhE-S ©]8-3F Western blot
WS o] 83l Be1E A} LFe] vl (90 kDayS E<1s}
At} (Fig. 2B).

=2 ot of
oo ok

yeastol Al TEE LFe] 3HAE 218+ immunoprecipitation
& o83t LFE A skt 4714 712820 GST-MEK1E ©]
|3t il Ayl @4 783t Lol s v
71 Whg w898 12% SDS/PAGESIA 7|98 F
NC membrane®] %71 MEKI §©] &A1& o]&3s}e] MEKS] A
SRS Blalth GST-MEK] 7]12S LFS) 7149 MEK1<]
A7} opve dete]] X4 A=A (Pro8-1le9) 7Htsted
olr =] 26 kDa2] GST (glutathione-S-transferase)S -§-33}t
of Aehgo] dolits v Z7|HslE A Bt} FHls)
Atk Fig. 304 HEnkel o] LFE o]-&3F 303 whH-g-ollA
GST-MEK®] Heh-S& &1l om LFol| &3k vhg-9)2 &elst
A} zZn?tol o] & ATES Z= 1, 10-phenanthroline ¥H3-§-
Ao H7FsIAS W daikso] JAE-& B3

=

o

A& ol @ATto] o]-§EWA 1 el tEk s
oA 2 AARD EAlE o] R4 3lkd, 16). A B
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A 5k eAatel] ik o] mopon,
2o AFEoe] FA) 13 Fol| k. Ao g o3

185 27130 whE X84, 7 shzAtel of$ AL
Fa R Fol ARE 4= o HiEol o v IAFY
785 FAEZ7F 2~609 2 o] Z7)Xtho] ul-g- of a1, FA]

Bl i8]

£ 1
a1

ou:

o™ 2 fo

Y ;
MCS c-Myc
puC ori PGBKT74BD
7.304 bp 6,870 bp

Deletion of GAL4-BD

~arl I

_EcoR(1590)
BoI1538)

B

Fig. 1. Schematic diagram for LF expression vector (p(GBKT7ABD/
LF). (A) To remove the gene coding to GAL4 DNA-binding domain
(GALA4-BD, 762-1202 region of original pGBKT vector), Quik change
PCR (Stratagen) was performed using mutagenic primers containing
Bgl II site instead of the GAL4-BD seqeuence. A mature form of LF, of
which gene corresponding to signal peptide was removed, was inserted
into pPGBKT7ABD at BamHI and Sall site. This plasmid has two
replication origins, and selection markers for £.coli (PUC ori., Kan) and
yeast (2p ori., Trp1), respectively. The constructed plasmid produces LF
as a N-terminal c-myc tag fusion protein, of which expected molecular
weight is about 90 kDa. (B) Physical mapping of the LF expressing
plasmid (pGBKT7ABD/LF). The constructed plasmid was treated with
several restriction enzymes and the products were resolved onto 1%
agarose gel electrophoresis. Expected DNA fragments are as follows.
Lines 1. Xhol, 9.2kb; 2. BamHI & Sall, 6.8/2.3kb; 3. Bglll, 0.6/8.5kb;
4.Pstl, 1.4/7.6kb; 5. EcoRl, 0.6/0.8/7.7; 6. Ndel, 1.2/8.0kb and 7.
EcoRYV, 3.8/5.3kb.
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7t ebskS v o] Agade] glo] & XS Vit
®). A Al V—Li gHA ALS Apdete] ARt gle Ueke
vl=at Gl Basi olF el M 7]Ee] A of AR
Ha g wAale] st gEE Ayvh FPEa 3le

(A)

(B)

5ul 10pul  15pl

- + - + - + :pGBKT7ABDILF
140 —
120
lun- — — | —
80 —
60 ,
g v G

Fig. 2. Confirmation of stable yeast cell line expressing anthrax LF.
The plasmid coding to anthrax LF (pGBKT7ABD-LF) was
transformed into yeast cell, AH109, as described in Materials and
Methods. Cells were grown in the selection media, SD/-trp (Synthetic
Dropout medium supplemented with essential amino acids except
tryptophan) at 30°C for 2 days. (A) Cells were lyszed in the buffer
containing 10 mM Tris-HCI, 1 mM EDTA, pH 7.5, and 50U lyticase
at room temperature for 60 min, followed by adding 20% SDS. Cell
lysates were treated by phenol:chloroform extraction and the DNA was
precipitated with a same volume of isopropanol. To confirm that the
plasmid expressing LF was correctly inserted and properly propagated
within yeast, PCR was carried out using the cloning primer set.
Template DNAs were pGBKT7ABD (lane 1), pGBKT7ABD/LF (lane
2), and pGBKT7ABD, which was purified from the yeast (lane 3).
Expected size of PCR product is around 2.4 kb. (B) Cells were lyzed
in the cracking buffer containing 8M urea and 5% SDS. Cell extracts
were resolved on 8% SDS/PAGE and transferred into NC membrane.
Expression of LF was determined by immunoblotting using anti c-
myc antibody.
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o c-myc¢ L I ) ¢c-myc LF
- ow —GST-MEK
a: MEK1
+—NEK
FOLD: 1 6 1.2

Fig. 3. In vitro proteolytic assay of purified LF. Prior to proteolytic
reaction, immuno precipitated LF complex was pre-incubated with
(lanes 3) or without (lanes 1, 2) 1 mM 1, 10-phenanthroline for 15
min at 37°C. Reaction was initiated by adding of the preincubated
enzyme to the reaction mixture containing 25 mM phosphate buffer,
pH 7.4,20 mM NaCl, 1 mM DTT, 0.1 mM ZnCl,, 0.1 mM CaCl,, 10
mM MgCl,, 10% glycerol, and 1 pg of GST-MEK1. Reaction was
carried out at 37°C for 30 min. Reaction was terminated by addition
of 5X SDS/PAGE sample buffer, followed by boiling. Peptidase
activity of LF on GST-MEK1 was determined by the decrease of
substrate band intensity, and fold activity was calculated from the
intensity ratio between reference (lane 1, zero time point) and samples
(lanes 2, 3), using a densitometer (Bio-Rad). (upper) immunoblot for
precipitated LF, (bottom) immunoblot for MEK1 cleavage.

2] A7asEe] wrHT gort A Ago] Aol 9
F AN e L2 ok 2tk o)A olfe M g
siste) e AR A 9, LR ASE 4 gk A2 )
o] $HA] solot R, 1217] SJshrke LF o BAAZY
So] AkElo] A2 ABADE R B sk Bashlel
ol AT lethal factor®] FHBZHO] . oA L
B 5 Itk AP AN BATe) AL RS
22 st ol AT A ARERE vjole, EE & AT
NAE 7129 &% vectorZ} 7HA 71E EAE dUQ] GAL4
DNA binding domaing $H43] A AAZIOZ yeastholl A LFT+
S HAAFT B AFelrs SolaRoA 9] LF o ddel &
As FaL A7 LF7F Sola R oA daEvhs AMS
LF ¢]9] o8] 247} in vitro SIA 9] 1A= 975 Wit
oluz}, AslAl AF Nkl oA A El= 859 in vivo
oxe] HFo] Hal wEA o] Fod F e TFeAS B
FATE. o] 24 A1 AR Wol A AsiAl HSEE st
g A OFEES AAEsiTkaL ddE o] Ko
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ABSTRACT : Expression of Anthrax Lethal Factor, a Major Virulence Factor of Anthrax, in
Saccharomyces cerevisiae
Hyehyun Hwang, Joungmok Kim, Kyoung-Jae Choi, Hoeil Chung, Sung-Hwan Han,
Bon-Sung Koo', and Moon-Young Yoon™ (Department of Chemistry, College of Natural Sci-
ence, Hanyang University, Seoul 133-791, Korea, 'Microbial Function Team, National Institute
of Agricultural Biotechnology, RDA, Suwon 441-707, Korea)

Anthrax is an infectious disease caused by the gram-positive bacterium, Bacillus anthracis. Anthrax toxin is a
tripartite toxin comprising of protective antigen (PA), lethal factor (LF) and edema factor (EF). PA is the recep-
tor-binding component, which facilitates the entry of LF or EF onto the cytosol. LF is a zinc-dependent met-
alloprotease, which is a critical virulence factor in cytotoxicity of infected animals. Therefore, it is of interest to
develop its potent inhibitors for the neutralization of anthrax toxin. The first step to identify the inhibitors is the
development of a rapid, sensitive, and simple assay method with a high-throughput ability. Much efforts have
been concentrated on the preparation of powerful assays and on the screening of inhibitors using these system.
In the present study, we have tried to construct anthrax lethal factor in yeast expression system to prepare cell-
based high-throughput assay system. Here, we have shown the results covering the construction of a new vector
system, subcloning of LF gene, and the expression of target gene. Our results are first trial to express LF gene in
eukaryote and provide the basic steps in design of cell-based assay system.



