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Expression Patterns of P21-Activated Kinase 2 by Sterne Spores on Human

Macrophages
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ABSTRACT
In order to elucidate the mechanism of infection on human macrophages, we performed the
2-dimensional electrophoresis and the western blot analysis using the infected human macrophages with
the spores of live and inactivated Sterne. We confirmed PZ1-activated kinase 2 protein which related to
cell death(apoptosis) human macrophages at the early stage events. The inhibition of the P21-activated
protein kinase 2 protein will be reduced apoptosis on infected human macrophages with Sterne spores.
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1.8 2 3, AZ Y2 Soj7t 9AT ol YZTE ofF
8 AAZ el wolrt B wolg olx: @

g4 (anthrax)E €A F(Bacillus anthracis)®] 7+ AT YA EEZA Wol8d(protective antigen), A
Holl 93] 7T ole}t AlFAIE WHEE 2 AbS. 2 (lethal factor), H&F 825 (edema factor)®] =
35 AgWolt. #HEA(inhalation anthrax)e] 7 A7 AdbE o]FA AdE AT F2EL U4
< GAT oflF7} MR FEHE £7] dA AXEe] 2l7#28-(phagocytosis)sS 3Hsla, 4
Me gFAZHRZ So7ty] A3t dAAEe) g4 AZ WA golsta ZAst ATz WHEEHy

T olxe} AuAgo] dojud? 23 & gaszE NAMEES AbEA B, AF 27729 9A ey

7k olEE AFAE ozl AEURE A3 H o BAF JUMEE A 1% 1042 34 B
o 38 F 2F0=2 HAAM, AT g¥F oitd

+ 20049 99 209 A5~20049 129 8Y ANV §3E Al o2 B

* S8 (Hanyang University) P21-activated protein kinases(PAKs)® PAKI,

FA 2} oj¥|Y : gmseo@genopia.net PAK2, PAK3E X#38h= group 13 PAK 4, 5, 6

AT TALFHE7)ESIA AT A43(20041d 129) /87
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2 ¥¥ste group IE FAHY Aok Group 2
small G protein Cdc429} Racle] ZAgte] o3t =}
B} =vl, group O oFF B&3A 1 7110
gHA YA &k

PAK2E Tt A RH|7 AT 1 99
PAK isoforms& 5o]Foz EH|7} "t} PAK2=
guizg oz AEg 2o sty HH]7}l HY caspase
3ol o3 AT Apde] #I AFAL] FAch
PAK2E AETEA9 A& 73 37| wEdl
o AuslA z"o] @k &= ubiqutination¥ =
ZE| o} (proteasome) ol 213t Eaj7} "o}

Group [ PAKse 27 kDa® regulatory domain
7} 34 kDa9] catalytic domaing 7FA™, catalytic
domaing caspase 39 ¢l3ld AdrEo] oz Eof
7t ARG Belste oz dEiA Ag o
A B AFqME BAF AoRgle 2¥H E¥As
AR 28 ol Z AP YA e ZIANHE o
PAK2¢} &3S gAsta gt

122 ddAEd #ZEe A ¥
S Ag A ¥2 FEF4AY. Z4zte 9uAE
S Lowry S(%1Y WHez A% o
Bicinchoninic acid(BCA) E& A%< vlg] 34s}
o FulsHo. e AEsE ZZ 1:40, 11100,
1:20002 3NAt ZAzhe] FEAN SR ARE %6-
4 ZgolEd 25K Filetdct 23 dde 3
1ol 250 Halstdt Al87)t §-3td Z4zbe] 4
FSAJoFS 2000 A7FEER FEO]E mutr]dl 30&
oF Hhx|3te) AJkS AojFh. FHOIE FAS
1 3TN 08 AR FA STk Fol deo
2381 wavelength 562nmol A ELISA readerZ
Fatgt. BEF FAe 18 99d FE A
At

>

[

[o]

A b Hg ot

Lb, MZA 2 cilE =&

b ™ B —1

Cell culture plate25E sjgdE AAsIT v

88 / {ZTA T £ 8E A ATH 452004\ 129)

Zu]3] % 10m¢ ice—cold PBSE 23] Ayt 1
A Z plateE 45 Yol 8 T2 A 05mb ice-
cold PBSE WOlFT cell scraperZ Fo|F0 cell&
e og A FEE $AFAC 3000rpmoE 4T
oA 58z 44 REFG 4F A4 AAT F
Buffer A(10mM HEPES, pH 79, 10mM KCl,
01mM EDTA, 05mM PMSF)E 4004 ¥x <3}
A EFstgct 28 Fo] 1587 IS felA ¥A
a1tk 10% NP-402 25 ¥al 1027 AA &%
3 3 13000rpmOE 4CAA 227 94 Eesi
o A5 WAL TolA cytosolic extractZA] ARE-E
th. oAl § Buffer AS ¥ ¥ &S $0lA 15
B2 wx)8k3, 10% NP-40S 2540 B3 10%37F A
A E3 T 13000rpmOE 4ToA 287 944 &
35ttt Buffer B(20mM HEPES, pH 79, 0.4M
NaCl, ImM EDTA, ImM DTT, 1mM PMSF)&
100p0 931 G5 $oll WA3HEA 1087 A3 &
et} 13,000rpmeE AT 3087 44 &
& Fo) ArE AE Hol A FHE SAHA AP A
£33t}

H
lo

ct 2= E8

BAF olxel PAK2WIE sy sk
Bollag(1996)¢] W o2 western blotting assays
Festgct. &, SDS-PAGE A& 12%=2 Az
AL g gFds g4 ¥ £ AEE Fatety
100Vl #A719%5 stk A8zt A ZutgziA] |
71 A719%5S 953 AS RE9 ¥ PVDF %
o) transfer A|ZTh Transfere 100VolA 1417 4
Patgct. 4P FAY w do] AFeE ALl
X FastAct. Transfer7t Y ¥ PVDF =&
zZA2HA Aoz EEsa PVDF 2 Ad ¢
Zdd] @2 T ALoA 147 e HAP. Fo
wEky] $lold TBS ¢z 108 < Al¥she
#4& 33 wEgc TBS ¢35 PVDF o4& 2
13 polyclonal rabbit anti-PAK2(C-19), polyclonal
goat anti-PAK2(Santacruz)E 1:1,0008] 3]43}
A7 3 wubr)old Lo 1417 308 WAEA
o} Fo wkr] YoM TBS ¢F4oz 10% ¢
ARse #3L 33 WHEFY. Peroxidase labelled
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anti-rabbit antibodyZ 1:10,0000] 2 3]4sled TBS
#3-d3 7 PVDF 9ol A7k ECL kit A<k
S 5012 4o} & % PVDF Yol Holxixa 1&
5o WUXF & QA filmoE Az 73
stk

3.4

7k AMRE CHA| Mol B3}

A o 2RE @t (monocyte)E Eldtd
HAMEZ 37 F E£3I=E FRIsy] A8
HAHE vpAQ CD14% CD18 dA1S Ak%fs}‘ﬂ °Jl
28 B3E Y% Ade) 93t 237 HAS
FAFHATHE 1).

Monocyte  Macrophage

«— (CD 14

«~— CCD18

(28 1] Differentiation of macrophage from human
blood monocyte. Left; monocyte, Right;
macrophage

L ARZE CHALA ol M o] PAKD gtad

AT ZEOlEE AR didAEe] ZEE ARl
Fo 2-DEol i Wdkde 19 20 B 9]
o B8A4d3} A7l 2ECLEE ZFAT & 60~90%
7HA] W o 57]’%“ FRIg 4 U

A EAA 2| Edtel] 98 PAK29 HdEY
A4S 2 s BE8As A2 s”olxE ARt
ol Austel wat A&Hoz FrPt Fe whdd] &
OFNE 2€ olXE ZEAAHE AFde AnFom
PAK29] &¥] ¥} gle AR FUHUKH2
Y 3). 2 AE Ao BHH caspase 3o 93

o A9EHE 34kDad] 4= (catalytic domain)
2 BEEAE A7l 2" ol A 90RNA FEo
HAA T B2 o] FEAHA wdrh wrHA Aolg]
' 2H olxE AHYF ALde 608 ATAN
34kDa®] ©Ho] FEH O PNEAN= B ¥
9EE FEE F AAHIE 4). olHT AL Ao}
Ue ZHoES} o] Ho YAMEE APEAZ
© PAK29] 34kDa ©#o} & ol A Aﬂy}%oﬂ a4
A% Ao AlgH

Time (min) 0 15 30 80 80 120 180

C ] s lelel
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(28 2] Two-dimensional gel images of human
macrophages after infection by inactivated-
Sterne spores and live-Sterne  spores.
This spot was identified the P21-activated
kinase 2

Live ~Sterne

Time (min) 30 60 90 120 180
Sl sl «—  PAK2 (62 kDa)

[28 3] Expression of full-length PAK2 in human
macrophage cells. Arrow indicates full-
length PAKZ expression patterns. Upper;
inactivated-Sterne  spore, Bottom;  live-
Sterne spore
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L

j «— PAK? (34 kDa)

[23 4] Expression of PAK2-p34 in  human
macrophage  cells.  Arrow  indicates
molecular weight. Upper; inactivated-Stemne
spore, Bottom; live-Sterne spore.
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gAge B8A3 Al 283 doldle 2" o}

S Al AR ZEE AA PAK2Y Ed o
ge Apsiyd. @AFY 8438 A7 2"y
Z 79 Ao WMz A& #EH 62kDad] A
AZolel gAo] wrdo] Hg FRIFATH whH
AolglE 2HTF ofXE AMY UAARY 7+
S AAA AZEANEO] #HEE 34kDas] A=
(catalytic domain)9] W3E st ger Fel3tY
t} ol AT 2EHolxZYec R U MEANE
o] AEHE ALE Kl oF dFT VAT
oley} AT A1de &3 & de FHEF
2AM A2 F g AeE AlsEth
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