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CHEMZE O|EE MEAIE R SHYE caspase-92| WrSi0] st ¢i7

MYD? - B - AT - UEEE .

MTH? - WY - NS - ol - AR . e

ViSRS oRsieiTel EAIRHSITA, 2uBlET AT,
VHERICSHI SiTichst ASISImA, Mrisin 423}

Caspase: A ZA1E A4 o A S48 8L 3}3= cysteine T8 Aot} 7 caspase-92 A o] P= A
A YA 2 2312 2 Apaf-13} cytochrome c2} 7 apoptosomed- o] 7 §4 3t€ o). BA ¥ caspase-92 ©}
£ caspaseF-& 84 A7) = F$28715E Fev £ AT di AT A AR caspase-9 AL A A 83
Z pGEX ] A 28]-& o] 819 ). 22v} QubH ok Y F- =27 o)A caspase-98 ‘LU A 7w 33t oy
H3 2 ¢13le] AH caspase-9 DA o] vl-$- HA DY H T} o] B FH3Y) 9 ¥ w23 =R =
€ W32 7] A} caspase-92] Ho}a} il B8] W Abo] HAH 3 A caspase-99] WY AEE G YA
2 A7oNM S w2 22 caspase-92 L, A A 81 70% o] AHe] £EE 743 GST-caspase-9 T2l &
£4A 94 5 9. v&o] GST §% caspase-90] AT M LYY = ER/A X YoM AGH = AHA F
A 91A1Q1 Asp315 ol A 247} o) Bof wh-g-o] Yol AL FAH 5 AT £ AT ML caspase-99]
A A, A ZAELA 715 AT So g A AL dgo s U 4 9l sty Aok o A
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Cysteine THE3] T4 caspase-92 &Alo] g 549
(zymogen)®] JE]E Ex)8Ict. 2} BT AZAVE A5}
AE o2 HLEHWM caspase-9-2 Apaf-1 (apoptotic protease-
activating factor-1)%} cytochrome ¢& ¥Hh4 &7 apoptosomeS
FAste] AL 71 A4Vl "Hrhe). ol2A A3t =
caspase-9-> HIZA HEN O] caspase-39} 78 B4 7| 1 o] &L
o3 7k GRAES B3 AA A¥ANE #@4o] vehxS
gtk ol s GAIAQ caspase T AE] FAJS FFAAA ]
e Ftouy X193 MRS w2 2o A Basdh
MEAPES Fast A=27) "Hokd, 5).

AEAPE AFo] miEZ=olz AW cytochrome 7} A
EA= WA el Apaf-13 $ vlF el gelumE o
£t} Fo]o] Apaf-12] CARD (caspase recruitment domain) &
w913} caspase-92] CARD E¢lo] v|ZHA3L oz ¢
A3 apoptosome H-3HA|7} o] Fo)RTh(1, 8). o] HF F HF
caspase-9 OJFHA| olte] LE|Tn Aol Feiy} HEAM B
2L 77 BThO, 14). 28T cysteine ©}v) A 718 B4
A2 k= caspase-90] EAISIEA 71 WA 315HA ojrle
2F 27191 aspartic acid FlollA] zp7REE] 9128 oA 2 ol
A (subunit) p359F Zh P9 p12& THETKFg. 1A)(15). 0]}
4 caspase-9% caspase-32] 1753 176 HA| olw]:Al Ajole]
Hele AL ADdeto caspase-32 FAA T doz
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Fig. 1. Constructs expressed as GST-caspase-9 fusion proteins in E.
coli. A. Schematic diagram of full-length procaspase-9. The positions
of autocatalytic cleavage site (D315) and caspase-3 cleavage site
(D330) within the linker region (LR) between the large subunit and
small subunit marked as p10. p35 and p37 are two altematively processed
products. The CARD is indicated. B. The GST-caspase-9 constructs were
analysed in this study. Amino acid residues at the cleavage sites are
indicated by arrows.
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1A)(3, 12, 15). &g whllsl 23 F AT p12¢} plo oFd
A caspase92] F4E JAh= 2HTHW AR TAP (inhibitor
apoptosis protein)2}2] Agel & 3 HHolrh(18).

o] % caspase-99] BAW Aol Foishs Tl 7)1&S

okslal o] I = caspase-92 AAZA MY ol V|ARA
T A3 wEb 5} V)-2A A8 caspase-99] A
3}8Ha, NEBESH A7t A&H R ey o)F A
€ el 2 FAE o] dasit B AllMEs pGEX
HE] A AES 0838l ATl £ 5 TS caspase-9 WA
S vERo g AL &l 2hdsta a3 HE, A AlaE
< s

Mz W e

ZFoiApDlE M=

Aol A caspase-9S GST(glutathione S-transferase) &3 ©
e WHA)F)7] A8l caspase9 F-AAE pGEXAT-1 &E 4
E}(Amersham Pharmacia Biotech, Piscataway, USA)l| §2 3}
Ath(Fig. 1). GeneBankTM accession number BC006463° A
3l caspase-9 cDNAS Mammalian Gene Collection (MGC, clone
ID 354207522 7Y3Ah ©] cDNAE FFoZ 3o 5
caspase-9 primer (GCG CGG ATC CAC CAT GGA CGA AGC
GGA T. bolddE BamHl A FA )3} 3' caspase9
primer(GCG CCT CGA GTC TCC AGA TCT A; boldA) =
Xhol A3 A4 RO T FEHLEE 11H 19671419 2HE
ZZ3c) o] F§kgole pfu DNA F3E 2(Stratagene,
LaiJolla, USAYE o1-8-315it}t. S22 AB-E BamHI Xhol AT
542 2 A719%5S 53 AT wEFALEE 1915
1251714]2] HB-L DNA FEMGC, clone ID 3542075y Xhol
3 Nolo.2 e}k ARich oA FHlE F AAHS| DNAE
BamHI?} Notl© & A2 pGEX 4T-1 HEjol] AIAA &g 2
0}9} caspase-9 FAAE 23 3t E29% LE ETkaT
ZEL AVNE S AF goix FrINEe] AEAEE A8t

=0Ho|

QuickChange site-directed mutagenesis kit (Stratagene Inc)&
ol-gal] ZAMO)] caspase-9 FAHAE VHENT. AFIEH caspase-
9 FAAE 8= pGEX FeAV|=E FY 02 st HEA
HolZ R primer A& 83 FISE A I o
Dpnl (New England Biolabs, Beverly, USA) E4% 37°CelA 2
A B sl AdFg e £ Fefan|EE AAS F, iR
7oz ARG A)A Bl FEY colonyE EETH DNA
A71d £ (ABI Prism BlgDye Terminator Cycle Sequencing
Ready Reaction Kit, Applied Biosystem, Foster city, USA)S ©]&
3lod o] 3 Wold FefAv| =g e 2 HETT

GST-caspase-9 EMIEIEo| W2t HX)|
pGEX-caspase-9 SE}Av|=t B4 thild Ba 348 71X

7 caspase-92] A WH 27 217

L Q1A 9 BL2L (F ompT hsdSB(iymy) gal dem) 5o A
95te] tha whde] o]83ck2, 10, 11). pGEX-caspase-9 &
gan =g it e TS 25 ug/ml 52 ampicilin
S T3 LB WA 10mellA] 16A17F B2t it F 90 ml
o] LB HiXZ 3|Aste] 90% o 37°Col|lA wjkgith GST-
caspase-9 iAol WEE {%37] HF 0.5mM IPTG
(isopropyl-B-D-thiogalactopyranoside; Amresco)E %L 90% T
718 & 4°ColA 1,000 g 2 25 ¥+ A4 Bejste] ddS
AAAZIT o]EA 2ol tiAdEL 7mM DTT, 100 ug/ml
lysozyme, 10 pg/ul aprotinin, 10 ug/ul leupepting E§Hél=
EBC €389 (50mM Tris-HCl, pH 8.0, 120 mM NaCl, 0.5
% Nonidet P-40) 1 mlol &3jA1A 1583 oo FolE & 2
22 gRtS 23N AR A7 7] 4°CAA 14,400 X g
o2 1087 94 Beldle AASE FEAL 15ml A} FEE
&7t w|g] EBC $5-8Ho g 28 RoJE 50% glutathione
Sepharose beads (Amersham) 50 wlol F=H13) & 4FH-& P
2 4ojzt). ALolA 308 B HhAIZ F, 14400 x goll A 1
B 94 B35l glutathione beadoll -2 GST-caspase-9 ©
WAL JAAZITh 005% SDSE EIShe NETN &3-84(1
mM EDTA, 0.5% NP-40, 10mM Tris-HCl, pH 8.0, 100 mM
NaCl)o.2 5 Al Fstn AW SHAS X3 & 4584
(50mM Tris-HCI, pH 7.5, 20mM KCho.2 28 AHE ¥, 15%
SDS-polyacrylamide gelolX] A7]%9% T} Coomassie FX &
o0(0.1% Brilliant blue R (Sigma), 45% methanol and 10%
acetic acid)oll 2087 GAA17 &, 22 8-4(10% methanol and
10% acetic acid) 22 Rojjo] Tld =g I}

H{E=EY

AT B8, AAZ caspase9 GHAESE Protein Assay
Solution(Bio-Rad)& ©]-§3to] Zzte] @ild $=& SA3}
20 ng®] ©HAE 15% SDS-PAGEE #3238 F nitrocellulose
ool &4 HIEZEYS At 13 A= GST TL3A]
(Santa Cruz), caspase-9 (BD Pharmingen) polyclonal ¥ 5.2
npzo] whe-A7) 3 23) FAR &-akA B} vhAI F
ECL (Amersham Pharmacia Biotech.) B 2.2 it}

4

CHASZ0IA caspased EHFEIC] BT RIS 2I8H XY 571

TE % THE o E¥ehke AR procaspse-92 tl
A GST-§Fa 22 W, FA3kA pGEX Al2HE ©]8-3}
AchFig. 1)(11). Procaspase-9 cDNAS pGEX-4T WEld] 24
sl £4 auid Eajairt 2¥dE I35 BL219 AU
th gutgo g olgse wldRA3eA(37°C, 0.5 mM IPTG)
caspase-92 E511 Qv TS wWY3Eld 0.5 mM IPTGE
GST-caspase-99] &S FE3F3THFig. 2). EXPASy Molecular
Biology Server Program (http:/us.expasy.org/tools/pi_tool.html)&
o838} GST-caspase-9 SHTM A} Fapgo] oF 73 kD&
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Fig. 2. Expression of GST-fusion proteins in E. coli. A, Expression of various proteins as GST fusions. The indicated proteins were expressed in E.
coli strain BL21 under conventional induction condition (0.5 mM IPTG at 37°C), and GST-fusion proteins were purified by glutathione beads. The
proteins were resolved by 15% SDS-PAGE and visualized by staining with Coomassie brilliant blue dye. Lane 1, GST; lane 2, GST-Omi'****: 4
truncated Omi/HtrA2 at amino acid residue 156; lane 3, GST- Omi*****: a truncated Omi/HtrA2 at amino acid residue 350; and lane 4, GST-GFP:
green fluorescence protein fused to GST. B, Expression of caspase-9 as GST fusion under conventional induction condition. Lane M, molecular
weight standard; lane 1, total cell extracts of E. coli cultures before IPTG induction; lane 2, total cell extracts of E. coli cultures after IPTG
induction; lane 3, total soluble lysates; lane 4, precipitation fraction and lanes 5, Caspase-9 protein selectively bound to glutathione Sepharose
beads. Full-length caspase-9 protein is indicated by arrowhead, and the cleaved caspase-9 is indicated by asterisk.

¢ = Stk IPTGE Tl de] BdE fxstd f= Hde B
o)A g9 30kDa =7|9) wheldo] M thFig. 2B, lanes 1,
2). 22 AA ME FEENA 73kDa 719 HEHEH T

< BE37|7L BolekA] kol glutathione bead® GST-§3 ©F
W2-S HASIATHFig. 2B, lane 5). thRE-2] thilzlE.2 47
o] HjeF 2HNA ol =AY EENE AMEe Bagk =
717F # AL @A S-S glutathione beadZ A & = YTk
(Fig. 2A). 7181} o|9}= tF 3202 glutathione beadE ©)-&3}
o GST-caspase-95 AA|3}9 15% SDS-PAGEE ¥-23h A7},
73 kDa #1719] 3|w|gt Wi=9} 61, 43, 30kDa =7]2] Wi=Eo]
VERSTH(Fig. 2B, lane 5).

3719 AFATNERE dub o ARSEE dubael ghila
o 2 FExPNAE A caspase9°] HAl B3 Hms A
% caspase-9& A, HASHE Ao] $0l54A] Yt} Caspase-99]
Astet 9 A2 Arlse AFsh] 93 AlgE guslr] s
gl 57 e B caspase-92 ThEEo R FHE 4~
Je P Fx 279 HYo] s olZ 9s) wjkews}
FEJAZ AE3h= PTG 52 Mt o] g4E0) %
oA caspase-99] W&ol oH Fgg F= A BREFT (Fg.
3). WA, 37°Ce] vk =olA PTG 52 283k caspase-9
S W8 F glutathione beadZ A A THFig. 3A). ©] Hl
FEAM e AEEe PTG H&) 001 mM FXolx A%
caspase-9(72kDa)2] L&o] 2l AL ZFAEU) 30kDa® 43 kDa
1718 M=) @A) FolEAt) 53] 30kDa 7)) MEE
3080 o) ZHAHRATH (Fig. 3A). MY 37°Co) A 908 Wik
F 001, 0.1, 0.5 mM®] [PTGE 7he}al 25°Ce] oA 90%
7t v Fste] caspase-99] BEE FE39IthFig. 3B). Fig. 3A9]

Oml

Zol A I, AA S DA S Bl gl 30kDa A
719] e g0l Ae] Rl ghgict L3, 73kDa H7]9] A
7 caspase-99] WHo| Fig, 3A% A A3 vk AR} oF
108 A% F7FstAth. Fig 3BolA AMEE kAo M=
caspase-9°] |A X7HES] FHR] OB = | literd] AT OoTR
B &% 70% ©]4% GST-caspase-9 GHES o 600 pgdE
A & A} WP EE 25°CE FASL IPTIGY 5E8
2 % caspae-99] WHUYFE g 454 0.01 mM IPTGOA]
<+ caspase-9°] Ao} B E A= ko) A caspase-99] wE
of 208 ol ZA3ETHFig. 3C). WiREE 37°ColA] 907t
HiF3EEL 0.01mM IPTGE H7HH $ 25°ColA] 9087 wj ksl
ZANAM = ARSI HA H3 AR caspase-90] o] Wi
B2 vl Mg Ee APEL o] A& ARSIt

CHEROIM WHE| = caspase-92] X726 FEHRS =X
Caspase-95 Dh7arollA] &, AAA] &4 BFEE 61kDa
A719] M=+ glutathione beadell 2J3] AA = Cc2ete]
caspase-99] A7HEE| F-97F AAH L G2 GST-§ha g o)
2719k FALstt). o] @Eido] caspase-99] A7RESol <js] A
A5 e DA HURIAE FI3l7] Y8l caspase-92] B
olAE A Z3FHHFig. 1B). Caspase-92] cysteine protease T4
AR 287HA olu| . AbR ] cysteineS alanine L E B0
caspase-99] Tig B3l & AAHHTHI7). o] THEA ¢
2 EdHo| FHAHCHAYE T8 TS 37°Co0 A ik
& &, 25°Col A 001mM IPTGE H&HS fxshd 29
caspase-9 EH A o] Mg, GAA] M) BAEY oF 61kDa A7)
o] ez} ARl RE 8918 4 thFig. 4A). ©] Az
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Fig. 3. Expression patterns of the GST-procapase-9 protein under various conditions. Bacteria harboring wild-type GST-caspase-9 were cultured
for 90 min at the indicated temperature (A and B, 37°C or C, 25°C) and then induced with various concentrations of IPTG for 90 min at the
indicated temperature (A, 37°C or B and C, 25°C). The GST-caspase-9 was selectively bound to glutathione Sepharose beads. The proteins were
resolved by 15% SDS-PAGE and visualized by staining with Coomassie brilliant blue dye. Lanes M, molecular weight standards; lanes 1, 0.01

mM IPTG; lanes 2, 0.1 mM IPTG; and lanes 3, 0.5 mM IPTG.

E] 61 kDa2] WI=& caspase-99] T3] EAdo| o) AL
= AYE & vk E3h iYL 37°CelA 90k wig &
001 mM IPTGE H7Flal 25°C] 2&=ollA] 903 Tl d o
HEE FEShE 2dolA o] DEA X EAWO| caspase-
NCHAFH AL FEHP T BE ol QoA IPTGY T
of A9l HES Wz AThFig. 4A). ©] A H% FHoA
AT | literZFE] €4 A4S A A caspase-9S oF
1.2mg A% AAE & AhEZ= 70% V).

ZRHE WA caspase-99] A7HEsHe] AL 315HA] olm
=491 aspartic acidE UA|BH] 315UA 9} 316 A op]i=Ate]
Heol= A3 Aetslz Aoz delR UTk15,17). Caspase-9
< ol 2E, FAshs B3 A 61kDad] B3AHE

A
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o] ZHAE oA dofute AAAZ ] A7REslet g 914
oA AT==AE AR 98] 315HA 4 ofe| =t
7] aspartic acid®& @714 obF]=4t Z7] arginine© 2 X ¥
Eddo] FHAE AxsATE FUAA F9 EAHOA
(D*°RE thgdolA Hd, RSt AdF e T vlwgh
A} 6lkDa Z7]9] W=7} AREFA|T 73kDa 7] A
caspase-9°] 2 WHETHFig. 4B). ©] A¥= caspase-9°} Tl
ol A I E = A 2lM MeEe A 5Ug YAR]A
27F SR gkgo] dojdtie AL HojErh T8, ke
= 37°ColA 90k Wil ¥ 001 mM IPTGE H7I3ha 25°Ce]
2xA 9083 Tl Ao HHE sk 2 ATHES,
2] %€ 73kDa 2719 AW caspase-9S & 5 Uvh W

D315R
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Fig. 4. Expression and purification of the autocatalytically inactive caspase-9 proteins. Bacteria harboring wild-type or autocatalytically inactive
mutants (A, an active site mutant, C**’A and B, an autocatalytic cleavage site mutant, D*"*R) were cultured for 90 min at 37°C and then induced
with the indicated concentrations of IPTG for 90 min at 25°C. GST-caspase-9 proteins were purified by selectively binding to Glutathione
Sepharose beads. The proteins were resolved by 15% SDS-PAGE and visualized by staining with Coomassie brilliant blue dye. Lanes M,
molecular weight standards; lanes 1. wild-type: lanes 2, 0.01 mM IPTG: lanes 3, 0.1 mM IPTG: and lanes 4. 0.5 mM IPTG.
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1 liter2RE % 70% ©]%42] GST-caspase-9 ©HA-& <
1.2mg A% ZAE -+ Ak

Glutathione bead® A3+ Thal 2 E0] caspase-9 Tl Aojeh=
A& A7 A3 HFEZH EAHE AAETHFig. 5).
Caspase-99] N-Zeholl §35H417] GSTOl &l Eol8 o2 whgst
= GST A9} ¥h3-3t A7, A3 9] caspase- 9 E 73kDa
7} 61kDa Z719] WHEE RIS = U on, EAH|E T
AECY A% DPR)IME 73kDa 27)2] Mxvhe 313t}
Caspase-9 A Z HWAWHS-S AAIgH A} 73kDad}t 61kDa®] &
WA Eo] caspase-9 FH YT BolFo e AS IR
< ATk o] AAERE 73kDas] M= HF caspase-90]™ 61
kDa2] W= caspase-99] A7HESO] oJs) AAGHE Tid &
3 HHYES & 5 Avk WA digol A 2E, gA A BE
2 caspase-92) A7RESE EHAE Woll A BEE= caspase-9
o} A7REE HR)et FUE obr|=At R71Q1 aspartic acidol| 4]
ol Z4E 15kt

-

£ AFME AEAFEAA T8 98 sk BUEs) &
490 caspase-9% WIAATOA HE, AAE F e HFY A2
273 A2He FHtAnh 9urd wd @ e
caspase-93 WHAZ|H TRz 2 AES0] Fo| A
I A% caspase-9 Tl Ho] ufg- AA WHEE=
ot o] & FE317] Hal 4F wid2ad FER1Ake] FolA
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caspase-92] HHS Hlmw BA3IHc dATE A Frsin
2} 37°coll A stk S B s 25°CE MR EE
SR FEJAR! PTG 5% 00ImME 23Uy
caspase-92] Ft}gt Thil s o] FhAs]= WHH A caspase-
9o IHAYEL AT FAHAUCE B AFA Iy vid=x
7oA caspase-9S HHAT ¥, glutathione beadE ©}1-8-3F ©Y
2elo] AAPH O 2 70%01de] £EE 717 GST-caspase-9 &
AL 44 4E 4 A} TEEE B AFA FEE b
¥ 2 =217 pGEX Al&8E o83 caspase-99] A
L& A3t N EAEEE Jpol] o] 88 F AT ZF caspase-
9 BAES ooz e d 88 § e 2 U
dE& &S QU
A9 Aol rs digd EAILENA HisE BAE A
9] caspase-9& A7HEslel o8l p359} p12E &3] AW H
o2 A% caspase9 DHAS FH3P| HiME €4 AAG
A A& the ojplicako g X @stedolyt 3Tk, 17). 718
U 2 dpda AaE i 218 o83 caspase9 EAR
o] Azl AZx glolx thge] AAY A4 caspase-9 THHAE
< AL 5 Uk EAH0IE XF kT A ek AdF ] A%
caspase-9F5 TH#O E StHFOEH o] AlRE Thlde] 72
T 2 RS gazAe] &4 A7 AT & Atk E3,
o] A|E¥ caspase-99] A7F TlEe] BA oo AP ¥
caspase-90| Th2 Thillta] &9 7|d8 283k A& T4t
© A= 8351 ol8d + STk

Proline(P), glutamic acid(E), serine(S), threonine(T)9} - o}

IB : antiGST

IB : anticaspase9

Fig. 5. GST-caspase-9 is autocatalytically processed at aspartic acid 315 during expression in E. coli and purification. A, Wild type or
autocatalytically inactive forms of GST-caspase-9 were expressed in E. coli and selectively purified with Glutathione Sepharose beads. The
purified proteins were resolved by 15% SDS-PAGE and visualized by staining with Coomassie Brilliant Blue dye. B, The purified proteins were
analyzed by immunoblot analysis with anti-GST or anti-caspase-9 antibodies.
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A7) 7 e Gl ASe AIE oA A Bl o,
ol PEST H-917} @ sljo] gt FA o= 2-85}7] w0l
2 2#Ee] By {1 rk7,13). thE il dsshs gl o
HhAQl 2 ZANA caspase-90] YA EIE= HEol JoB
Z caspase-9 Wol] ThYES)] diol o) HA THE ¢ F
e PEST H92 71 918 7Fe/de] vt olg RIsk]
$3) PEST find == 13)(http://embl bee.univie.ac.at/embnet/
tools/bio/PESTind/)& ©]8-3}2] caspase-92] o}v| =71 E&
E31%ch LR F-9loll EA1she 204914 3234}0]9) o)l
715¢] PEST #-912 288 4 e 7o) ¥ seg v
ERgTHFig. 1). ¥ Q7oA w2 il HERFE 20E 2
Ao 2N HA caspase-9E AAL & F ANW Age
caspase-92] PEST #9129 &9} MFu dhiiis] A28zt A
2 AHAA dtke AHE AR Aol Al S
he PEST ¥9E 34T + e s A2se @4
AslEo] BAGuA] Barl AsHE AoE AZEY Bt
o e d77F gasit o] ARBAE FHs] AsiMe
PEST #91& A AT caspase-92 AZ3lo] diFwol A SdF
o] A WMeh=A] ZARBRE A 50| Wasirt

B dgoa A4 ek € ol dElfE 20 o838k
ol A LEE caspase-9°] A7t B ES] EAHE 7ML A
oS WgEEy Eayy Sl AxE 1T 4 YU
T3, AR gEs v 2Ed ¢ de AT A PHY
Lo| g o] g3to] caspase-92] A7} AY Y= A = 3l
Aok ol A7t B He U dufdEe] AdXE 4%
< H= oA &84 F Ae otk
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ABSTRACT : High-level Expression of Human Procaspase-9 in Escherichia coli and Purification of its
GST-tagged Recombinant Protein
Young-Mo Seong?, Chul Han?, Ju-Youn Choi"*, Hyo-Jin Park’, Geun-Hye Seong’, Min
Kyung Nam', Sang-Soo Kim', In-Kyung Kim®, Seongman Kang’, and Hyangshuk Rhim""
(‘Research Institute of Molecular Genetics, Catholic Research Institutes of Medical Sciences,
The Catholic University of Korea, Seoul 137-701, Korea, ’Graduate School of Biotechnology,
Korea University, Seoul 136-701, Korea, *Biochemistry, College of Medicine, The Catholic
University of Korea, Seoul 137-701, Korea, “Department of Biology, Sangmyung University,
Seoul 110-743, Korea)

Human caspase-9, an essential apoptosis initiator protease, was excessively degraded when expressed in Escherichia
coli under the conventional induction condition. To optimize the conditions for induction and develop a rapid
purification method for obtaining significant amounts of wild-type procaspase-9, we expressed procaspase-9 as GST
fusion in E. coli. The addition of 0.01 mM IPTG as an inducer to the bacterial culture and decreasing the culture
temperature to 25°C improved the production of procasapse-9 protein by circumventing proteolytic degradation in
E. coli. The wild-type procaspae-9 was purified to approximately 70% purity with relatively high yields using the
method developed in this study. In addition, we found that GST-caspase-9 is autocatalytically cleaved after aspartic
acid 315, which is the same site for processing in mammalian cells, during expression in E. coli.



