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Purification & separation of Bacillus anthracis 34F2 Antigens with UF & HPLC

By: Golchinfar,F. , Madani,R. ,Biotechnology Dept. Razi Vaccine & Serum Research Institute, Moazeni Jula, G. ,
Aerobic Bacterial Vaccines Dept. Razi Vaccine & Serum Research Institute.

Anthrax is one of the important zoonose disease between human and cattle. Bacillus anthracis is a gram- positive
bacterium which its tripartite protein toxin contains protective antigen (PA), edema factor (EF) and lethal factor (LF)
and a poly D- glutamic acid capsule. A recent resurgence of interest in B.anthracis resulted in improved methods for
production, separation and purification of the known toxin components. This in turn has lead to development of much
more sensitive toxin-detection systems. Further understanding of toxin activity, the role of individual components
in protection against the disease and the production of antigens for use in diagnostic requires high-degree of purity.
In this study after cultivation of bacteria and separaing the supernatant the solution was passed through different
membrane of ultra filter system with 30000, 50000 and 100000 Dalton molecular weight cut off respectively. The final
solution was treated with ammonium sulphate and the antigens prepared which after dialysis have passed through gel
chromatography of HPLC for separating of B.anthracis toxins. Finaly three toxin antigens EF,LF and PA with 86, 87
and 85 K dalton molecular weight of high purity were obtained.

= Key words: B.anthracis , HPLC, separation , purification, EF,LF,PA Proteins J

doddo

Lo olSiule;l o g 004 e b Gl S )l 5l e ugl Wb

2lBisle;] slo digai g cotS sla Jame caiiS 00gd] lgie 4 el
Banthracis s> :p) '3 ,lem o) vt jhdio—d (oo Cgmmo
S e s 5 5lo 2 et 3l (p35 ol) (WST1T (5 5le Jale
@918 ol (S5 e (6 5SL opl Bl (o0 plo g Gl o
ot ol Bl o 255 ez sl b ng e V-V/0x A<F ol
aliae oplwil a5l 0Bl oo (535 50 5 pogte ;e (S (pan 5 SL
5 sobaisl slo Lawme 5l gl osalive 6l p conl b (sluly nlo
oo 30 0091 Bl o e gl 550 o eoliiuwl je il (s 5wel ST,
7S5 pls g ladl 8L b (gdse Laore jo jgwl el sad oy ls
oS iz a3 (oo 5 Jys obigS (clo ) LS5 5 atly
ol sly was Jsle a5 ol o duwl SslsolS 5| Banthracis
wlse 5 s S olr alwg 09500 5555k 50 JgunS MBS 0SL (o
Ol D8l (oo (g (S Se 2 5 6 L L Ol (Sl et
Om sbes 0Bl (o0 ) S5l9n (2 Silep 9 e )5 (6 Sk
YO ol cwlio oo Jg a8 oo Jomsi |y o 5 6l ax ;0 VY-Y0
S Jyere sl Larme (oaled (59, L (V) aBl (oo a0
oMol 45 025 oo oo 5 2o 35 50 b ale S LSt5 5 00,5
951 S Banthracis .S .(VV)o—usS o 5900 o ol @
slo ol @ Cul ould (LSS (g 232 a5l aS WSk (o0 eSS
44 S oo S o bl o S0l L, (Protective antigen) PA
a5 STl ol 3o sa S cdable el sl o o] LUy bl
515 pol 9256 L, (Edema Factor) EFsg s s suslgs ol !
cyalef,pag sla o5 4w, o woai5 ,4:51 L (Lethal factor) LF

Y, 8
(oS M5k ibs3y) @V/‘;‘ﬂgi/

O




—ao,0 Ve JgpudS-7Y SDS pH: #/IA L Voo +/-#Y0 Tris/HCI
woyd efe ) oh B gy —ae )0 B JoiblenlS

W90 (5 3tw oobel
e Bl g Adgel 45 A plnil O jg0 cnl 4 Agel 5l oolal
Do 4y e 9 099381 ;0050 4 1) S 4 (Lo 9,50e SIS 50)
o5 e jlade Cole 50 85 15 (e Sl jo Ol je aiBa 10
23,5 (S5 5 009380 ()T 44 55,5 5

W oSoly 5,999,451 plaxil Jo! o
5989 Sl i g0 (glad jo sausSTlas 5 1ol de 5 as 51 e ()
Saio ST o (55, 9 45 wags 00 s slae ST L 5 00l U5 45
A oxilivgy
A Ay eaiS el S5 gzge Ol Bdo 5 5 b a5l s (F
b8 5 5 sl als alolest
aon, b Sals 21 baiged oS il 5 o aiwo 5lasn (¥
g &5 gk 4 285 1,5 3L SO JSlo aegorma JS g0
A oxiligy H8L L L lediges
S g W Jolee 35 L g a5 )80 G Ol oo (F
G ol o5 el 4 bediged o 5l am ol 5T 50 beaiged
@y oy @Yb 5 e 035 @)l aind g0 L Sl 5 g lad
Al o ol 5l e al 00ls (18 ST Jalore 5l el < /0 = ) e
Ji b esls jl3 5 S5, Joloee 2o 5 00l )15 S5, Jolowe 51 J5
il (B S5y Jslre 3o (T 59, sloaily e

Loiian Foeg0 (339 (rmen
O s S5 > (53, 5l Sl 4 Ao 90 555 H9Sse (159
g p slediges LS 104 S (g 9k 0B o S 5 S5,
55945 ol 5y S ke I EFLEPA) sa_s 00,15 4y

0 5 solaiul auglie ;o Wyl asie JsSUge

ColS Janzmo 3 (g 1 g pFin!
9558yl jlasm 0g i F RM buss (55, 6 ,5L eSS o
Lol ez 29 @l 0055 il g 29y @l 5l 6551 555 lax

&89 ¥y 4 AS ea lax éﬁl'" Q—.t-ﬁ-’“ﬁr.i-)bi‘ 8k ui*“’b/ —=J 010
el Cawas VFE mgiml wo 5 aculxe

Vooeo GUIS b yled 1l
oo il g, aule Lalisg Yo o o o GLIS L 2L dl gl alool L
oy Jolome (g Jladie il Grals ) (e 00w o] o2
b doloea VY MG L ol Yo e v v GBI L 2Ll 2yl 5) ool

Beoer BULS b Ll gl
L lsases Yoo v e BLSIS L 2l ol 5l ool Csy siiis p Jslono

s

oS 9 g wlas
sdalive g 0,5 (g5l S5 gy lo g 5Sh a ) (e o515
bgi 25y mle 5l 6 75L (lolaz G 00l plonil Sy sSsg Se
3,5 @i A g9y T PH 5 28,8 ool VYo e 550 b 55 il
9008 sl 9550 +I¥0 Hg o 52ld Jansgi ond o e s
S § Gl i jslaie s o5, aule 4 ao,0 SO EDTA Lol
35 03938l (6 5L

gl yilad o

s 31T, S ooz ) Usloes il SLdae szl o
Polw aliwl iz jlas Yoo (cut oft) Gilwloz o> b Lie
O Lo 5l 050 sla g (J9SUge )39 45 Ll jleols jgue ol g
Jolme 5l (comud Lo 4lai 5 550 Jala ols J15 4+ KDa g A+ KDa
005436)91&0.?|)Q—|9.A;5‘5.o$)9.¢.coli';_wol_&.é)"dfao}3éw|
o2 5L cplools joe etlgw Sl Ly iz 510000 SBE Sl
Hobo i 51+ IS 515 ou ] o sile iy gons

005 6y5] @ez (a5 Jslome b cnl g e0ls jpe azily s

L (g 3 o ¥
42,0 F 50 ()] og—es bgle g a0, Ve pydgal iy o953
oolazwl b aS" ouids W 1y 5 o ¥ s il SO e @ 01,8 5l
b 50 1 o0l ety Cga, aBB T Dok A 590 VO ¢+ Sed il
Soshr celw O Bow 4 3L les ade g 00505 > TEA (pH=A)
08 5 10055 e gt A el a0 a5

HPLOYL 5 ,Sdoe b @lo (31,5 g5log S
Joos HPLC 3l csle olfiws clak ie o Lyl
0 aS UV 4 5SS 4 3 g=eWaters <5, Preparative fAf

Lol 0ol aie NEC-Image $£5-Y Jow 5glS
ce o ET25014 Nuclosil 4000-7PEl 4, IS 4 oy5iw g5
Gy ly g sy Vot BuF Olimee 5 YIIGMI S o 58
BB L sl gl 5l oael caway oo 5 Jb o diged) ot ey diged
L Millipore sla <L 511, o ool HPLC oo as (Ve v v -+
AL olyen 4 15590 (ygim 3,1 g 0310 j9ne (59,0 +/FO L
Jsloes .a8,5 20mM Tri Ethanolamine / NaOH / PH=8

D oy el YOF zoe Jobo jo (5t 5l oads )5

b3l o)y sl SDS-PAGE ;989 55!

ol a5 ool s STowo ,0 Ve oassSTos 5 g oo y0 b oossS pudas 3
Sllgs  poigol el o ST Gz el ST 055 sl Js—tos
il e TEMED 5 00,0 v+ SDS was,0 V/0

VIO Sl sl 0o )3 YO Jgilie 15 s jle (g mel 5y Jglomo
Ao 555 552 55y Jsloma 5 il 3 05 ) i5b (gl S5, 0oy
atloe SO, 8L LS 5 905 (oo and 5, Jolee

:JoLs (Sample buffer) aiges 3L cimen

<&

A
(o i3 s ) @V /;”ﬂé) i/



(EF),:._JGL,,A V poe—w o -V (LF) ;o) e VB g S Y

Olyee § 285,18 (g Ghominw 9550 ailSlazr G y0 a5 0 il o
bl 0 5 L8 A4 S e Ty

EF = 0.6 mg/ml

LF = 0.77mg/ml

PA = 0.75mg/ml

o 5ol SDS-PAGE
S92 seiSgp ;S e ol 4 |, HPLC jlovn] cavs sl aiges
sl Jsso (139 b o 4 BF g LEPA 55 IS8 j0 500 3
sl o ateie 55laskS AD 5 AY AF

(WL 7]
izl il (oo G5 9t a4 0L G 5T sl sl 5
St iy iz I (PA g LEEF) (S5 ol oonms JLSas
) B b 4 6 75L e Digtew jo Gab Sl jlas oS
9028l 5ol o PA adgan, pBLs VYV a5 v ais 5 o
I low Banthracis ) £5+¥ (FYYQ Gladsgw cwl oo 543501
OS5 g 4 0B g (ol Lol wilolin 3oBioS (10 g 0390

@ Jsloe pn Jos (nl ol po a S o s gl 81 plsl 00 v e SUS
2al Ll g LV

Youuoe GBI by yiled |l

S0 5L 0 e BB L Ll gl 5l eael cwdy By Jole
VY LS Jae Gbl 5o aigad o o il Lyl Voo e G
g 7 e

B iy o ¥
30,5 009381 JLai 090 Jalowe 4y g 05 & 00 (95 porigel Slilges
5oyl Langs ol 5 (Bl 4z 0 ¥ 50 (0,95 08l SOl e
30,5 Jo TEAPH=A 13 10 505,8 Cgesy ot V00 -+ g0ls
Ab e ol sy Ll 0859 Jslore 2id (oo VT ggae j0 a8
0,8 b wline

aigas HPLC

Ao il o atie p; Joses 0 a5 HPLC | Jol> 4>
ol 4 sl pmin genST 3
PA) o Jo < IV Jol S )

\yjo V0
Minute

v/e \e

HPLC L PA.LF. EF b (sl oo jlog0i -} JSCb




MW
EF (KDa) M

e TS

C

37

‘5ij|..\3 9

PA LF

HPLC b ouislz PA.LF. EF (gla o,Soly 5,889,550 -Y S

bl meSg 0 J5 L (S 5les,S s, 5 bz sl s
ol oaii (3155 ola 10 0Se D jgo 4 il aS sgad csla
e bwg () il s g Chul-soon Choi V445 L ;o
&ilwlaz a4 3850 Mono Q g Ly 81,5 45leg S FPLCY
5598955 (59, 1y Joe Jgama a5 Siloas Banthracis sl 5ol
PA _cls oL AD 0l oy0,9] s 4y 3390 g wlos a0 o V
o950 L (0) Lol Kea g Frachaus) Vaay Jw o wias
@ 3390 usSre JL LHPLC 5 gy ;Sols (81,5 55leg S (55
Gl BBz opl 50 il oels aa 330 L PA <> g5l ulos
oola ol HPLC of o a0 jildl gl olSoios 5l adssy (o 5llox
HPLC olSws ;5 Jol5 j5b 4y 5oneS 55 5551 slizl a5 (g 5k 0 5
L EFLEPA sy an s oS 5 g5l 9,5
Robert Mabry .sa_z (5,155 A2 ADAY KD JsSse sl ysg
QLIS L gl il gl i 51 Y -0 Sl o (V) il Ko
ool W39y 039ed dngd 45 (oS S5 b pa B sl Ve e
Gedod | Jolo ol (59,0 addllas g (o p b pOl> Baios a0 S
9 Ol LS gl (g 99 Bl 5l a6 =S o0 9 plaie—iils
@l b Gl LB 4l a5 0, ¢ poslhas mls 4 HPLC e
VSl j0 a5 jeb les 5wl ge e cnl Ho Glaseiils plw
STHPLC 59, LEFgPALF S0l 4 conloas ools Lis Vg
ool Lolen 335 (JsSlo (135 SDS-PAGE Ly 5 ol Sooem

ssls las |y

Ames. Buffalo. Colorado. AH Jie olo g oiib o jus
ol Lol o JalS &y a1 (il g S 95 0 g5 4y o8
PA.LF EF b=y J_>l3 u|)_~o A_JSS — o5>LC K L.)l_’?L»J‘
Vafa J ,0 Gold g Heclay , (\) Y- -V J ,o Bailie ;5>
g ciS slalaa 5l (9) VAFS JLw o Gladstone 4 (V)
slews Lo glo iy SUS@ 10 e JILS! Ll w5o S eolai il
MT Lng.\.:.w‘ 651"’ wS.L:WJ oaLé.‘:....»lASoy dffb W.Sy
Ol e sla J9Sg0 9,5 Loy o naSg p B> 5 (55908 Sl ol g
SEan p bz 5l Gadod (pl )0 o5 (g ysk S (o0 &) 1) JS—ine
Banthracis -...S 55435 s> jadss § 3lwloz sl (M) RM

o eolawl

Sequential g, 3l eolizul b (F) il San g Doris VAAS Jlo o
JUslS gige sla o, 5oL g Immunosorbent chromatography
950 (333 9 w0, PACLECEF (g5llazr 5 (alss 4 3850
QUIN ypian Wgas 3,55 oyslls 5 LS AS 5 AD LAY |, Lyl
HPLC 5 sl y2lid 5 0o basgs () VAAA Jloos 0 (il (Ko
DEAE- Cellolose Ly 31,5 55leg S 5l eolii sl 5 Sgusl (gl
s32 s Ay 33ge G0 1220 Jlow 45 a5l la o
S92 ubos 9 oo i o Banthracis .—.S¢ 95-51PA
Sy sl AZ KD |; PA sSI50 )59 5 9205 (5], as

&

A
(o i3 s ) @V /;ﬂﬂﬁ) Z;:/



-:...45 (S 7old A 186 AD oylol

Bacillus anthracis the production of an immunizing antigen invitro.
I.Infect. 84-91

8. Leppla, S.H., (1988) Production and purification of anthrax toxin.
Meth.Eny.165- 168.

9. Muder, S.H (1991) Background for after filtration of protein
solutions. Cent.Afr.I.Med.42:312-15.

10. Mabry,R., Mridula R., Geiger,R., Hubbard,G., Carrion, Jr R.,
Brasky,K., Patterson,J.L., Georgiou,G. and Iverson B. L(2005)
Passive Protection against Anthrax by Using a High-Affinity
Antitoxin Antibody Fragment Lacking an Fc Region. J. Infection and
Immunity.73(12) 8362- 8368

11. Slack, R.C.B.(2002) Medical microbiology, a guide to infections:
Pathogenesis, Immunity Laboratory diagnosis and control, 16nd Edn,
CChurchill Lvingstone, London.

12. Vincent, P and Guy, P. (1996) Identification and characterization
of bacillus anthracis by multiplex PCR and pXO2 and chromosomal
DNA. FEMS.Microbiol.9-16.

13. Welkos, S.L. and Love. I.R. (1988) Sequenced and analysis of the
DNA encoding protective antigen of Bacillus anthracis. Gene. 69:287-
300.

ooliiwl 8590 obco
1. Bailie, L and Read, T.D. (2001) Bacillus anthracites, a bug with
attitude. Curr opin microbiol. 4:78-81
2 - Quinn, C. P., Shone, C. C., Turnbull, P C, and Melling, J. (1988);
Purification of anthrax-toxin components by high-performance anion-
exchange, gel-filtration and hydrophobic-interaction chromatography.
Biochem J. 15; 252(3): 753-758
3-Chul-Soon, C., Sang-In, C., Ki-Jeong,K., Chan-Ho, C., Won-Yong,
K and Yong-Tae, Y. (1996) Study on the antigens for cell free vaccine
and retrospective diagnosis of anthrax: Production of protective antigen
of Bacillus anthracis. J.Korean Soc. Microbiol, 31(6), 631-641
4. Doris, K and Larson ,P (1986) Separation of three exotoxic factors
of bacillus anthracis by sequential immuno sorbent chromatography.
J.Toxicon.26:10:913-921
5.Farchaus, J.W and Ribot, W.J (1998) Fermentation, purification and
characterization of protective antigen from a recombinant a virulent strain
of Bacillus anthracis. Applied and environ microbial. 64:3: 982-991
6. Gladstone, G.P (1946) Immunity to anthrax, protective antigen
present in cell free culture filtration. Br.J.EXP.Pathol.27:394-418
7. Heckly, R.I and Gold wasser, E (1949) Studies on identification

O
(oS i3 s i 32) @/g/;’ 09 )
-




