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Characterization of HtrA2-deficient Mouse Embryonic Fibroblast Cells Based on Morphology and
Analysis of their Sensitivity in Response to Cell Death Stimuli. Sang-Kyu Lee, Min-Kyung Nam,
Goo-Young Kim and Hyangshuk Rhim*. Research Institute of Molecular Genetics and Department of
Biomedical Sciences, College of Medicine, the Catholic University of Korea, Seoul 137-701, Korea - High-temper-
ature requirement A2 (HtrA2) has been known as a human homologue of bacterial HtrA that has a mo-
lecular chaperone function. HtrA2 is mitochondrial serine protease that plays a significant role in reg-
ulating the apoptosis; however, the physiological function of HtrA2 still remains elusive. To establish
experimental system for the investigation of new insights into the function of HtrA2 in mammalian
cells, we first obtained HtrA2*"* and HirA2” MEF cells lines and identified those cells based on the
expression pattern and subcellular localization of HtrA2, using immunoblot and biochemical assays.
Additionally, we observed that the morphological characteristics of HtrA2” MEF cells are different
form those of HtrA2"”" MEF cells, showing a rounded shape instead of a typical fibroblast-like shape.
Growth rate of H#rA2” MEF cells was also 1.4-fold higher than that of HtrA2”* MEF cells at 36 hours.
Furthermore, we verified both MEF cell lines induced caspsase-dependent cell death in response to
apoptotic stimuli such as heat shock, staurosporine, and rotenone. The relationship between HtrA2
and heat shock-induced cell death is the first demonstration of the research field of HtrA2. Our study
suggests that those MEF cell lines are suitable reagents to further investigate the molecular mechanism
by which HtrA2 regulates the balance between cell death and survival.
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o] Scna A} tlEo AA7A YHR PDY 99
A Ao = parkin [Parkin, PARK2] [18], PTEN induced puta-
tive kinase 1 [Pinkl, PARK6] [36], DJ-1 [PARK7] [4], leu-
cine-rich repeat kinase 2 [Lrrk2, PARKS] [22,40], high-tem-
perature requirement protein A2 [HirA2, PARK13] [31] &
o] gt} o] 5 HirA2+« stress-activated kinase?l p389] al-
ternatively spliced form¢l Mix29} A= BAZ & &
A H10]. HrA2= m|EE = golo] £A)3}= serine pro-
teaseZ A FAPE A= 93 nEEZEE| oA AEH=E
H}Z 5l o] caspaseE 9 A2 vt 1+ apoptosis T A 9
AAQ IAP 7158 ATFozN HEIAE S FESIE
3, 3 0 2 = o] caspase-dependent cell death pathway
£ AR A 23 A Q] serine protease 8438 F3l HX
A g fEske 202 deid TH23439)

Bacterial HrA 9@ A2 375 o] A4 2 E o A& chaper-
onel. T AL-3lt}7} E. coliz} 312(425)e] 2E# 2 oxi-



dative ZE &)~ 43 =52 o, HirA9) serine protease
8¢ Bl vlol 3oz 4E BuAL ANFOAE
colie] A AEE 7VssiA ste ACE A Aot
[19,20]. o] 23t HirA family¢] human homologueg! HtrA2
% chaperone® @ A& H&-E & Bl o]y}, heat shock¥}
2 v A2 BAANA 249 serine protease #4S F
JHNA A2 $B8E 2-sed FAE F S AHolet o
Aeta 9ok HE HirA2 $3AE knockoutA] 7l mouselt
mnd2 mouse (HtrA2¢] serine 276 residue”} cysteine®.Z
mutation)& °]-§% GE F3| HrA27} HAANELE B3
st A8 dthe dFAHI SR EHJAT1617,21]. w2}
M HirA2e A|X 9 Y& AMEY 43 2HPoEHN A
B AAA] 9T T ALE AIRHY, 3] 1
A2 7158 & TAA YA Sk

¥ 79X = heat shock¥} HtrA2 7 2}91e] 4@ 3
3 HirA29] 287148 773317 A48 A29E 253514
HtrA2E ¥ 3} mouse embryonic fibroblast (MEF) 4| X
Z(HtrA2”" MEF)$} HtrA2 R }7} knockout®l MEF 4} ¥
Z(HtrA2” MEF)9] EA-& 2AletT 4559 112 7] A] o
e gAY W E B o] A& heat shock
oluy Z+E A ZANE AT i fFEEHE AEAEAA Y
HirA2¢] Q&5 #3988 F v $& A28 JRE AT
g 4 & Aot

Mz 3
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HtrA2 knockout (HtrA2”) MEF M EF9} wild-type
(HtrA2"”") MEF MXZ%% Cancer Research UK London
Research InstituteZ§-E] A3 1k tH21]. Homologous re-
combination ¥ 0.2 HitrA2 f7ZAHexon I ~exon VIE
&3l 1.9 kb9 genomic DNA H-£& neomycin phospho-
transferase Il (neomycin resistant 22}, Neo)Z X|§ 3}
HirA2 F42E A A3 mouseE THE T, o] moused] MEF
o} simian virus 40 large T antigen (5V40 T)& stabled}#] 2
HA)A immortalize® 4 S Me)ste] HirA2” MEF 4 X3
2 723 Rolth(Fig 1) [21],

MEF M| 32+ 100 units/ml penicillin, 100 pg/ml strep-
tomycin (Invitrogen, CA), 8.5% heat-inactivated fetal bo-
vine serum (FBS) (Invitrogen, CA)7} &% Dulbecco’s
Modified Eagle Medium (DMEM) (Invitrogen, CA)-Z o] &
sto] 37°C, 5% CO, Z 7oA wj ¥t

Polymerase chain reaction (PCR)
HtrA2"", HtrA2” MEF M| X304 genomic DNAE %%
3l Neo specificgt primer NeoF (5'-CCGGCCGCTTGGGT
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Fig. 1. Schematic representation of HfrA2 alleles and of the
HtrA2 mRNA and protein of HirA2. Schematic dia-
gram of the wild-type mouse HtrA2 locus (HirA2”" al-
lele, middle) and the targeted HirA2 allele (HirA2” al-
lele, top). The region encompassing exons I ~VII be-
tween the Bglll (Bg) and Hindlll (H) restriction sites of
a HtrA2 genomic locus was replaced by a neomycin
resistance (Neo) gene. Xhol (X); Sacl (Sa); and BamHI
(B). HirA2 consists of four functional domains: mi-
tochondrial targeting sequence (MTS, aa 1-40); trans-
membrane domain (TM, aa 105-123); protease domain
(aa 150-343); and PDZ domain (aa 346-445).

GGAGAGG-3')¢} NeoR (5'-TCGGCAGGAGCAAGGTGAG
ATGACA-3)3} HtrA29] exon 1 (1-523 bp)#} exon II (524-
728 bp)E <QlA|3}= specificdt primer AM04230701 (5'-
CCCCGGATCTCIGGGCACGATTGAAT-3)3 AM05230701
(5'-ATCCCCGCTAGGCAGCCTCACTCGTA-3)E o] 83}
PCRE F3stHth. PCR vhg-Z: 95°Coll A 38 Fot ge-
nomic DNAE denaturationdt t}-2, 95°Co A 1%, 55°Cd|
A 18, 72°ColA 189 A0 Z 30 cyced AP3F TGS
72°Co A 108 &<t polymerase extension¥t-3-8 314t}

MZZA| =33 Coomassie stainingS 0|28t ME &
Ef ZA

Culture dish (60 mm)ol) 3x10° 7} ¢] MEF M2 & H %3}
o 37°C, 5% CO; 279 incubatoro} A Wl &3l 6, 12, 24,
36, 48, 60, 72A|17tvlt} M9 £F FAsIHTh ol sl
HFdS AAS F 1 mlo 1 trypsing 187 X gd & ot
Al 1 mie] W g Y& o]0 trypsing inactivationA] 7l ¢}
+, single cellZ suspensiond}FH Tt A E£E 04% trypan blue
2 gAso GAER & Holgle HEY & hemacy-
tometer2 F33%t} 2 AP 3 disholH 7]1¢1 AE
Z 33] countingdt] B 7oL, o] NE A¥E 2H ¢
AAete F 33 78 counting A3 FYP% ¥, @A
Hi gk, ETHA, EF 2LAHE SigmaPlot 9.0 programS 9]
£3lod BA3le a2y =2 Yeli ot Error bares XF 9
A2 FAISHH -

Axe Jej5 #AFe7] Y3 culture dish (35 mm)o]
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1x10° 7§} MEF M2 & H%sl 1, 12412t Holl A& A
Asti cold PBSE 23] washingdt t}2- 5% 5 <F 4% paraf-
ormaldehideE M3 At AEE 1Z3AT. LAY
& AAT ZF 0.1% Coomassie brilliant blue solution (0.1%
Brilliant blue R, 45% methanol, 10% acetic acid)®.2 5% &
oF GAgt T} cold PBSE 23] washingsti FH{HTE 13
washingd} T} A £ Fe|= Leica MZFLII microscope
(Leica, Germany)oj| A $23 & Canon PowerShot 570 dig-
ital camera (Japan)E ©]&-3t9 AlH o2 YehATH

Immunoblot (IB) assay

M| 32E 473t RIPA buffer 20 mM Tris-HCl (pH 7.5),
150 mM Na(Cl, 0.1% SDS, 1% Triton X-100, 1% sodium de-
oxycholate, 0.1 mM PMSF, 10 pg/ml leupeptin, 10 pg/ml
aprotinin] & ¥ ¢f iceol| A 30% <t incubationA] Zt}. o] ¢
A AR o AHFNE 43} Bradford assayE o] &
st Tl S FF AT o] F 30 pge] ¢ A-Z 15% so-
dium dodecyl sulfate-polyacryamide gelol|A] electro-
phoresis (SDS-PAGE)3}4t}. th2 0.2, gel Alo] E2j8 o
W 2 -S- nitrocellulose membrane (Protran, Gemerny)©.2 £
7111, nonspecific backgroundE #4-3}8}7] ¢3] 5% skim
milk/TBS-T buffer [10 mM Tris-HCl (pH 7.5), 150 mM
NaCl, 0.1% tween-20]) membraneg 231 AL A 1A]7E
3¢t rocker ]9l 4] shakingd}$t}. Blocking 3 TBS-T buf-
fer2 washingsl skim milkE A A3}z, 22+2] primary
antibody (Ab) [anti-HtrA2 (ATGene, Korea), anti-HSP60
(Santa Cruz Biotechnology), anti-SOD1 (Santa Cruz
Biotechnology), anti-PARP1 (Cell Signaling Technology),
anti-cleaved caspase-3 (Cell Signaling Technology), anti--
actin (Sigma)]E& %21 ALdA 1A A= €34T
Horseradish peroxidase (HRP)7} Zgt= o] 1= secondary
antibody S-S 5% skim milkel] 1:5,0002. 2 3] A3} gL
A 1A 7t 5 ¢} rockings}lH A incubations}Hth. Abg} 5ol
Hog Agste d9A W=+ ECL (enhanced chem-
iluminescence) WH-& o] &3} FF2l5tH ).

Subcellular fractionation

Culture dish (100 mm)o] 4x10° 7} ¢] MEF M X & HZ 8
S 24A7F Holl MEE A8} digitonin lysis buffer [250
mM sucrose, 20 mM HEPES (pH 7.4), 5 mM MgCly, 10 mM
KCl, 1 mM EDTA, 1 mM EGTA, 10 mM Tris-HCl (pH 7.4),
and 0.02% digitonin, 1 mM PMSF, 10 pg/ml leupeptin, 10
ng/ml aprotinin] & 2¢] iced) A 108 F <t incubations}
th. &0 & 27-gauge needled ©| &35 AEE EHsin
4£°Co) X 900x g7 2871 L4 ¥} 51 unbroken A} Z 2} nu-
clei pelletS A} A3}l supernantantE A tubeZ 7t}

SupernantantE ©A| 13,200 rpm e 2 1087 A2l st]
cytosolic fraction (supernantant)¥} mitochondrial fraction
(pellet) .2 F&]&t% T} &2 ¥ mitochondrial fraction2- ice
oA 1A]7F F<9F 0.02% digitonin lysis buffer2 lysisd} o
13,200 rpm 0. & 1087+ YA E )5S cellular debrisE A7
sl R}, #23 cytosolic fraction¥} mitochondrial fraction<
IB assayE ©|&3l dHAZ FlstH 5]

Heat shockOll 8ol Fr=xl= MEAIH ZA

Culture dish (100 mm)o}} 4x10° 7} <} MEF M X & #HZ3}
I 24N Ad &, 45°CE 3" 5% CO, Q17w o]gd z
B(30, 60, 90%) W2 AT Z #j¥s}e] ML) heat shockS
FAth AEE 47438 & RIPA buffers lysisdle] 328
total lysateE IB assayZ ©|8-3lo] d S Q¥

MIZAIEAS EEIES 0128 MZEAH XA}

Culture dish (60 mm)e] 4x10° 7} ¢] MEF 42 & & %3}
3 37°C2 1449 5% CO, Qo El oA 2447 Wi ¥,
10 uM rotenone (ROT), 0.5 pM staurosporine (STS), ROT=}
STSE =9 £uj¢l DMSO (1 ul/ml, 0.05%)5 Z& By
Al A2t controlz ALE-StHTH ROTS AT F 6
A7, STSS A28 & 4A7 S0 HEE 47817 RIPA
buffer2 lysis3}le] 231 total lysateZ IB assayZ ©]8-3}
o BAg FlAT

Zau} ol s

HirA2"* 9 HirA2” MEF MEZ0A HirA2 SE X}
HirA2 CHHZE! 4I5iQAl HimEA

B A £ EX] A HER APHY 78 2H
#o st HirA29] 715S B o A% A 9433517 $3%
A=BE e ROtk 0% As) BAAE HrA?”
MEF A X229} HtrA2 42 2}7} knockout® HtrA2” MEF A
239 B4¢ 2ASATE WA G5 HrA2” 9} HirA2”
MEF A ¥ Z-0] A genomic DNAE 333to] HirA2 §-44-9]
EA) dHE polymerase chain reaction (PCR)C.2 #9189
Ch(Figs. 1, 2A). H#A2E <1x|5}= HtrA2F (nucleotide, nt
371-396), HtrA2R (nt 678-703). primer pair2} NeoE ¢ X|3}=
NeoF (nt 34-55), NeoR (nt 308-332) primer pairE ©|£3}
PCRE 3 A3, HirA2"* MEF A X o)A HirA2 primer}
Eo|d o g Ag sl HirA29] exon I (nt 1-506)3 exon II
(nt 507-711)7} &322 591 bp A.7]19] fragmentE &1
4 A9 0|9 @i HirA2” MEF A ¥ o] A& 591 bpe
HtrA2 fragment t 4l 299 bp2] Neo fragment?] £]& 9l
& 4 U9 ¢ ARE wlgto g HirA2” MEF M XZe
HirA2 32 t4 NeoZ X8H AEFYS &4 5 ok
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Fig. 2. ldentification of HtrA2”" and HtrA2” MEF cell lines.
(A) PCR-based genotyping. Genomic DNA isolated
from HirA2”" and HtrA2” MEF cell lines was per-
formed by PCR with HtrA2 and Neo specific primers.
(B} An immunoblot (IB) assay for HtrA2. Cell extracts
obtained from HirA2”" and HirA2” MEF cell lines
were processed to 15% SDS-PAGE and analyzed by IB
with anti-HtrA2 antibody (Ab). p-actin was used as a
loading control. (C) Subcellular localization of HtrA2,
Each fraction was subjected to 15% SDS-PAGE and
analyzed by IB with anti-HirA2 Ab, anti-HSP60 Ab as
a mitochondrial marker, and anti-50D1 Ab as a cyto-
solic marker.

HtrA2""s} HtrA2”" MEF M 239 genotyped 3213k
B, % MEF M ¥ A HtrA2 ©hl 2 o] utgokate zA}s}
AtHFig. 2B). H#A2"/" MEF M| ¥z A% 36 kDa 27]¢)
mature form¢] HirA2 @i do] B =& 78 &AE 4~ 9l
AAGY, HirA2!” MEF A|E 2o ME o] =7)9) ¢uld W=
2 A3 4 9ok ols HrA2/ MEF A £3= HirA2 ©
Wdo] BE H A %+ HirA2 knockout Al ¥ 8t= AL F4
A 2 pEoA g Aol

MEF A X A HtrA27} o] subcellular compartment
of A3t = AS FAMSH7] A8k digitoning ©] -3}
o MEE lysissty AR&EEE GYsty nEE=gol53
NEDZFo R Ryslgr). nfEZcgole) Ax2d gz s
15% SDS-PAGEZ £33 %, HrA2/ "9} HirA2'" MEF A ¥
Foj A HirA2 Ab9} Eo]F o g w33l MEEoo Ea)3}
T A& vl B2AeHY(Fig. 20). HA nEZ=go}s) A
Aol & EYHAEA Fdy] sld vEZ= ol
¥ Puld markerZ ©]8 %+ heat shock protein 60
(HSP60)3} M| X2 9] thE vl A marker?] superoxide dis-
mutasel (SOD1)e] E£AE I[Bo& Huw FEAFHT.
HtrA2'"* 9} HirA2”” MEF ME% 2% n|EZC g o} A
© HSP60 Tl W=7} Qs Al XS A= SOD1
e=st gaggded], o] Ade HirA2”, HirA2” MEF A
IF RE nEZEgolEi ExdSog & R HAbe
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AL oju)gt}. HrA2/" MEF M 2304 o 36 kDad] ma-
ture form¢] HtrA2 @i A o] n EFE golZ oA &) 3}
= AL BEAG F oo, AxAFAM= AY EAEHA
e As 9T 5 U o] 4P E F3A HirA2 o
Ao| HirA2" MEF AZFde £487 gete 2L A
A 4 UAgH

o] A HtrA29] localization®] #3t A ZA 3} oA Helath
HEK293 A XFANAE HirA2 @l Zo| u|EZ T glojo)|
2 EA% g 2350 B1EYITH26,33]. 3L subcellular
fractionation W3 confocal immunofluorescence imaging
system 58 o] 43 30 24 AT A HirA2¢] A%} A
¥4, endoplasmic reticulum (ER), nucleuso| & &x1& Biul
bz}, vEZ =)ol ZAFTHE AoEe] R1FT g
T}H12,15]. 0|5 AFE %3} HtrA27} cervical carcinoma,
embryonic kidney, ovaryZ 5-E frdl® A EA nEZC
Blofo] 22 ZAWGE AL ¢ & ok webd HrA2}
mouse embryoZ ¥ 2 & fibroblast M = v EZ o}
o +2 EAgde £ A7 2#9 v Eo] HirA27} B4 =
7] embryos] HAF Y& T2 HEE T Role 7}
TR AASHL JHH16,21].

HtrA27} MEF MIZQ| ZA|3} HEH0| 0]X|= L&l Chst
24

HtrA2'/*9} HirA2?/" MEF N 235 38tdu) Ao A o
A3 AA AT HrA2* MEF Ml £7} fibroblast & &) <)
W3 71 S 2= Asks 22, HrA27} knockout®
HtrA2” MEF AX= 221 33 g2 Jehs AL
g% 4= Qlth(Fig. 3A, B). AlX9 & vt} u 243
#&3st7] 93] Coomassie brilliant blue dye® A ¥ E stain-
ingdt & F AXF] AE Y 2 UF S vl $43)
X thFig. 3C, D, E, F). Commassie dyex A% @il d 53}
membraned]] H] E-o|Z o2 A3l M E7} blue colorZ
G0l Hrz AEe dx AU AEE 2o o 243
B2 4 ItH9). HirA2”" MEF A& A Fdo] AT
A E71&€ 71 W¥H 3§ 71 morphology s YEN= U, o]
fibroblaste] AL Hestsy EAYS & 4+ AUthFig.
4C, E). oo k3] HirA2”" MEF N2 2o b 3oz
H1 FEA HAE HHZ 7]EY fibroblaste] et &
A& A% AL #2Y 4 thFig 4D, F). & A A9
s/} 2 2 p53-knockout MEF, p19™-knockout MEF, heat
shock factor 2 (HSF2)E knockoutA]Z] MEF M EFAME
fibroblaste] 3 2]Ql He|e3 SAHA= 24 AE7} F
Z 29S vehdthe Barb 9oH13,23].

HirA2”" MEF$} HrA2™ MEF AZ3E dgdzogs
& B9 olyg}, midste A4 FAME AEF4 9] Zo]
g 328 & AU FAAEY HrA2”" MEF A E39

2
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HtrA2"- MEF

HtrA2** MEF

Fig. 3. Morphological difference between HtrA2”* and HirA2”
MEF cells. Morphology of HtrA2”* (A) and HirA2” (B)
MEF cells was visualized by Leica MZFIII microscope
(Leica). (A, B) scale bar=100 mm. (C-F) Cell images
stained with Coomassie brilliant blue dye: (C, D) mag-
nification x200, scale bar=10 mm. (E, F) Enlarged im-
ages of the box areas in C and D.

36
—e— HtrA2'/* MEF

—0— HirA2" MEF

Cell number { x10%)

0 6 12 24 36 48 60 72
Time (hr)

Fig. 4. Growth curve of HirA2”" and HirA2” MEF cells. Equal
numbers (3x10°) of HirA2”* and HirA2” MEF cells
were plated in 60 mm culture dish. At the indicated
times, cells were trypsinized and stained with 0.4% try-
pan blue, and living cells were counted in a
hemacytometer. Data are expressed as meaniSD of
three independent experiments.

HirA27} knockout® HirA2”" MEF A ¥29] AL E
Abst7] 98] 3x10° M EE seedingdt & YA uj %A 7
M E & countingd} % t}HFig. 4). HtrA2”" MEF A X 3E
) kA Zro] 18A17F A=, HrA2” MEF A3 1247 A%

A8 E @ BT F R S4% AS AT 5 AN

rir ol PN

U, Bl gAI o] ZojASFE F A XY FAHAEET 3
Zol7h e As #ET & ok wid 4N =
HtrA2” MEF A ¥ 24 Bt} HirA2” MEF A X Z4)0] ¢}
124, 36A17t3} 48417 o= oF 140] O &2 A2Z el
t}. vk 72A174o] AH3HA culture dishe] A< WA o
2 U8 AEES0| § o4 F4F 5 §lof AE 4R pla-
teau A4S Yetdl= A& 2T + Aok 4719 A9
B3l HirA2 A A7} knockout® MEF XX 9] el Zj
FAE e FHE UElle A& YA, B3 AE
FHAME FAZ ZolE UYepl & A #EE 5 U
o8l FAESo] HrA29 Eo|FQ 71502 Q3] Jeus
AQA FHsle dFEol oz HAFPHojof & Ao 7 A}
g9

MZ AMXIZ0) Cist HirA2"* 9 HirAZ” MEF MZ

0| ZaN HA

M 2 ¢ /‘3*4 At #¥ 2A4 HfrA27} ojgA T
oA L 7)15S Astr] e A" FES A d3te
2 HtrA27* 9} HtrAz/ MEF M EFo| AIAE AZFo
STS, ROT, heat shocks- 7}8t & caspase-dependent path-
wayEs Zste AEALEC] REHEA AFE B2 £F
A A ZALsHTHFig. 5).

HtrA2+= bacterial HirAole &
heat shockol] ™ §} response®} A3+ A AAA 7 AL AL
2 d AR o]2 2AMEY] 98] 45°CE A 5% CO, 9
Zwole)o] HrA2" 9} HrA2"" MEF N EZE AR A7} &
oF w3t 2, IB assayE 53l caspase dependent pathway
of #oel= Gl AQl caspase-32] AT o]d WE poly
(ADP-ribose) polymerasel (PARP1) HTo.2 M IEAIE
= B2 39]31 t}Fig. 5A). Procaspase-3 (32 kDa)= A
IAE A= o3 dEi, o] "o 20 kDad| cas-
pase-3 autoprocessing©. 2 138t pl9/pl79] active cas-
pase-3E5 A ASHA HUH{14] o] A 5}51 caspase-3= A3
ol A A 9] "‘35011 8% 93 3= gWdES 3l
3t A EALE S FESH Hed, o caSpase-34 714 F ¢
St o Yol B ELE F§3he PARPLO|D, o E2
T caspse-3°] 93 dvto g FAv} BEAstETty U8 A
QcHé]. HirA2”* MEF Al EFA AEAZL HelshA &
2 control (C)3} H| 2.8} heat shock 60% THE 17 kDa®]
A9 caspase-3 formo] FHQAE YT R = o] wlro
intensity7} 25 4 &7}k AS &3t} Caspase-39]
gAdog 0}01 full-length PARP1 (116 kDa)o] heat shock
307 FH¥H WEAA AHARHoz zAsdy, AdWH
PARP1 form (85 kDa)& 60%9)| teli}7]) A)Zate] 9059
£ o B WEE gAY F UMY 2Pa 907
PARP1 formo] & A 4= o]+ UhE A EAE A}
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Fig. 5. Induction of cell death in HirA2”* and HirA2” MEF
cells in response to cell death stimuli. (A) Heat shock-
induced cell death via caspase-dependent pathway.
HirA2"" and HtrA2” MEF cells were cultured at 45°C
in a humidified 5% CO, atmosphere, and cells were
harvested at the indicated times. (B) Staurosporine
(STS)- and rotenone (ROT)-induced cell death via cas-
pase-dependent pathway. HirA2”" and HirA2” MEF
cells were treated with 0.5 pM STS and 10 uM ROT for
6 hr and 24 hr, respectively. Cell lysateswere subjected
to 15% SDS-PAGE and analyzed by IB with Abs spe-
cific for the indicated molecules. C indicates cultures
exposed to the vehicle control DMSO (0.05%).
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