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Poly-arylhydrocarbons evade cellular defense mechanism of G1 arrest and
anti-apoptsosisin lung cancer cells
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Poly-arylhydrocarbons evade cellular defense mechanism of G1 arrest and

anti-apoptsosisin lung cancer cells
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BRI F oo 24471 BlalP 3t H1299,
H1355, H23, CH27, Calu-1, H226 ~ CL3 % **
T fmre ph 2 e F B RLE > TR B[P ¢ 2t
¥ A o w3 2 H1355 e e SHP e iF
Hp iz 2 CL3 wmre ch G2IM #) ‘oz 3 ) i
oo d im0 L o fraiEie ~d pb3
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ig = ERK 2 p38eE it » @ ERK aaE it 2
Hfg =P frp it @ wme 2 ik d Gl
fpiep S¥ex ¥ p-ERK e ¥4 39 »c-Myc
< ¢ %% BlaPmiEi o i A EMSA &
17 H1355 m*z % p c-Myc &2 E-box en% & %
1o 5% B8 > B[a]P w73 % «h Chk1 mifik 1
2 SHenimte BF > F 7 Ak ERK hird]
A (PD98059) #rar] o 35 11 + % >
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Abstract

PAHSs, typified by the common pollutant
B[a]P, are widespreaded and ubiquitous
environmental pollutants  with known
carcinogenic properties. We have previously
anayzed that B[a]P effect the cel cycle
progression in lung cancer cell lines such as
H1299, H1355, H23, CH27, Cau-1, H226 and
CL3. B[a]P-induced cell cycle arrest in S-phase
and G2/M phases of the cell cycle in H1355 and
CL3 cdls, respectively. When cells faled to
undergo a p53-mediated cell cycle arrest in G1
phase, the cells were accumulated in the S phase
with damaged DNA. It is suggested that may
lead to replication of DNA on a damaged
template resulting in the enhanced frequency of
mutation in the daughter cell. Some cell cycle
checkpoint such as phospho-Chk1, cdc2, Rb,
p53, p21 and PCNA, were analyzed using
Weastern blot. The checkpoint kinase p-Chkl,
p-p53 and p21 were upregulated and the other
phosphorylation proteins were not changed after
treatment with 1 ¢ M of B[aP for 24 hr. In
present studies, B[a]P could aso activate p38 and
ERK. Activation of ERK promote the
phosphorylated c-Myc to translocate into nucleus
for the progression of GO/G1 to S phase. We
performed an EM SA with nuclear extracts from



H1355 cells could bind with E-box
containing c-Myc response element. B[a]F
induced activation of Chkl and S-phase
arrest were abolished by ERK specific
inhibitor (PD98059) treatment. Together,
these results suggest that B[a]P inducing
Sphase arrest may participate in the
activation of ERK.

Keywords. B[a]P ~ Erk ~ c-myc
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PAH & - R i£4A 2k ¥ 73
Ay @ FEG WS R 2ERH
Ko dE ETRE R A g R
AL BETHES R AHALRE T
PEL R E BRI R E TR 5 S
( Hazardous Substances Data Bank
1988 ) o pt ¢k > RUECE RO T
B2 RS E TR AP 1B
A Pl B A 2 i s 307G
PAHs #g it &£ 4 8,9«
PAHS#fchi= 55 3% 5 » B¢ & 4
benz[ a] anthracene, benzo[a] pyrene,
benzo[ ghi]perylene,
benz[ €] acephenanthrylene,
benzp[k]fluoranthene % > @ benzo[a]pyrene
(B[a]P) » ¥ 124rim#z #® &1 cytochrome
P-450 F Ji 15,16 5 it @ &3 — 2
hydroxyl £ epoxide #g < B » @ g 4
FALFPWEF RFARTF 027 0
felmbe pochx & F A58 K 4 19-21 -
A0 T A hR s B B [a] P ek e

iLiEAT o ¥ %‘ﬁf 4 aryl hydrocarbon receptor
(AhR) = - # ligand-activated transcription
factor - v ¥ ;2 4r— & planar aromatic
compound % & 6,7 @ B[aP 2 TCDD fl%{
v end ¢ oeh ligand ¢ X3 fr ligand % &
AhR> & ¥e B¢ § fo HSPO0 2 & complex
P AEE A e Y o F AR e ligand &
£ > AhR i&g Ermieir? o ¥ 4o aryl
hydrocarbon nuclear transporter protein
(ARNT)A; = complex 7,13 - y* complex # &
£ % xenobiotic response elements (XRES) » 7=
it P-450 1A1/1A2 4~ P-450 1B1 % ;A F14 R
13- B[a]P # e ¥ r1fe AR & & > & P-450
ehdk R 4 0 o pES E_P-450 e B2 - o
EF RN AR AL NH BT S P
B2 ¥ udeimre podanucleic acid fr kv &
%4t - B[aP sd cytochrome P-450 1A1
(CYP 1A1)p % & 5o S dpis v 4 &
(1)-trans-7,8-dihydroxy-9,10-dihydrobenzo
(Qpyrene > Aifs L B : BB AHE S
anti-7,8-dihydroxy-9,10-epoxy-7,8,9,10-
tetrahydrobenzo(a)pyrene (BPDE) - BPDE %
BlaP 3#fte L &g < AF& g > v
¢ 2 3% DNA srguanine (N2 =% ) 2
adenine ca NG =% 23,24 @ A=t 4t ld > i@
DNA X532 ¥ 2% - B[P ¥ - B~
A HEFTF 3 v B[@P A 4 radical
cation > ¢t & 1 € =¥ DNA ¢1dG 2 N7 i~
%@ 3% BPDE-N7-dG 4.4 26- ¥ B[P
= g A Jm e (R 3BFR ortho-quinone o &t
B fZfe7); 2 e DNA 4 47 38 b tm e 2 65 4
BT AT o bldei A HE0 o TR S AIT 100
pM e BlalP> itk E T o WAL
1.3 B[a] P adducts/10® nucleotides 1



1o %1993 & > 113 & 24 B(a)P
/E" - R =xF 3 "]?» P RN BFIRE R F
¥ € 7= B[aP i & DNA &4
BPDE-N2—dG 11,12 - iz DNA #£5%5
¥ € ERkATHEED &> AT
R %o 11994 & Hecht % 8§ &#:

F %3 B[aP(PAH #p) 5 k&4
Fomgdpd i R8Nt 24,
mloe B[aP 4 & > & 3 ¥ 8+
BRA, = ks 17 5 Fung % % 1999 # 1|
* Salmonella typhimurium TA100 #7
T Ame’stest #F Bla P& 3
% %M 18> @ £ 1995 # Cherpillod
Gty F LB [a] P ¢ i & pS34rdl A
2. % 2483 249G — T en
transversion 22> * % 1996 # Li % 4
M i 4 fhneoplastic tissue 7 #&
% = benzo(a)pyrene (BP)-like DNA
adduct 25 =& P 2 5%%F B[a P
FEF € alAs A fpfrdefr AT 4 R
RoEn ERAGKREDFL -

% DNA £ 5 pF > € 513 fmve ch- 1t
FJls > deimie B B5F S nie =
"R e R o oM oip- KR ?;rs*,i H
FAROPH ALY - BlAPE- B
RiEd e ki sfFdh 4y
P2 B - e R RS T Y
frimz T ARR % 2 » B EFH =L
cytochrome P-450 14 3. > @ ® B[a]P
¥ 124k cytochrome P-450 % 28 =
BPDE > BPDE ¥ 12 {rim?s ¢ 3 DNA
A 4k > @ @ DNA damage - B[a]P
vt mre 2 B 5 dE

DNA damage > i+ B[a]P # & w ¢ cell
cycle z’v’ﬂ%ft P ITREES - BIE TR
% o 4ot A 1997 & Vazm E O
Bla]P ¢ #r4]d PDGF #73% % e
proliferation: @ i ¥ SWISS 3T3 fibroblast
cell 3 4 Glarrest > @ 4] 5
p53-independent > %] 5 B(@P » ¢ & p53
-[- e13T3cdl # # cell cyclearrest eIk %
50 v & 2001 & 3 7. BPDE ¢ %3k 5\ %
Pz (MCF-7) % 4 Sphasearrest
10,14> m ® BPDE #1542 0 S phase arrest
B3 chkl comiph it 5 B 100 @ ® & 2002
# o Hitt & 4 > 3 3 BPDE ¢ /# it ERK
% p38 - m BPDE #ti% = &1 Sphase
arrest » ¥ riAg ERK ehgr | &m0 A7
B o ERK g% it i BPDE #7318 = en
Sphase # 4 Z % Jf 30 B 7 A7 4F
71 3| & ERK 9% it fechkl 14 2 cell cycle
MBS adR 2 > 112 ERK aE v 0 F
AL T URB Feu @ @ mie ik e
AR A SR A K IR SR AN A 2
- A MEEZk s ERK &% £.5d Fiv 7 v
T 5 d-v c-myc {3 % fm¥e e S phase
Ao AUV & IR = ATM,ATR
£ ,,%rﬁirnp it @ 175 pb3 % F emRpL (b >
2 ’ji%"‘g;ﬁ@ P53 gL i A dE
Bla]P  fade v & s e 75 1 > X LR
B@P 3t 7 I cnlmPz ¥7 & 24 nlw iz )
FR A - Bfrmiz 383 Mg o
I 2 Cc-mycC eis i T % o 2 HP Ry
2 B(QP & & e ¥ Hp 2 jF i i o
ZRHRG AR
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& B Er v #ich 5x10° B o
TRrERSO5mM>EE 37CE L4 16)
P o 2 foa-rip R R AR o 1 IXPBS i
N L S Ve
PD98059 ~ U0126 ~ SB203580 ~ LY 294002 -
BORPER L Lhro BEFLul4e 2 FiER
7BPDEO.1y M feB[a]P1ly M *t e p
e o IR pE R E 1 ime o BT
Biaus AR D 15ml g F e o % ok
1 1xPBS [Fi£ % = o * 1xTrypsin-EDTA
Belmte frT o fde M EHB A RS L
J& > A3 15ml e g o 3o 800rpm5
min- 2 ik o £ % ke IXPBS ik
L oo B4~ Imlen70 % cold ethanol
Whfd o B ACY R NH T
2 o g 800rpm -~ 5 A 4 o i%é%%%i
ik oo * ke IXPBS ik o B A3
bFRTdEEscoPlstan R kR G
Triton X-100 1% - RNaseA 0.5mg/ ml §-
Pl 4 pgml-#% %830 4% 40
pmnylonmesh &g o + # (i3t e
%) o * ModFit LT # % % & 45 T2 -
2. P A

#-7 3 w260 MMz R > * ke
IxPBS & = =t » #X {4 4v 1ml 7k IxPBS»
* cdl lifter B-lmre fdsd] ™ > % ~ 1.5ml
e eppendrof » &< 4°C 7000 # 2min > 2
",f.,f gk o Avr 1250l ke TD buffer
(25mM Tris, pH8 ; 2mM MgCly) » & {5 *
bluetip #-jm®z i# 47 > Kk # % 5min> e
>~ 5 9%6NP-400.62 1 » 7k # & 2min >
PRJEE I AZEE 2 min F R e
¢ AT rk > &% 4°C 2000 # 5 min> -
¥ iR B #7409 1.5 ml eppendrof 5 4e 10
r | 100%glycerol » o+ & f]ﬁiﬁm’?é’ i
v EP% o @ pellet ijf‘uéc 60 | 7ken BL
buffer (10 mM Tris, pH8 ; 0.4 M LiCl ~ 20
9% glycerol) vortex » # % 7k F 5min> 3t
= 4°C 13000 rpm 10 min » B~ b % $IAT
1 eppendrof » ¢t ¢ %*u%?\ﬁm e v en
Bk o F¥F 1% Bio-Rad ipl3-v kA& o

3.EMSA :
PP F e oot v 10pugte r 0 FEE
5 20ug 2 E#FE 15min ¢ 39 - probe
SFEEMBEAL & F 4 5ul hloading
buffer - load 3] 6% native TBE gel > 12 80V
4% 6 9 native TBE gel» & 7 §5 > 80V 90
min o
§a ¥ Ea = 14 0 B~if % < -] ¢h positive nylon
membrane > £ %;¢ & 0.5xTBE buffer # 5
~10min » # % %% o membrane & % -
4= > A bR 4 & = 56 ¢h 3M paper >
membrane~ *% 2 3M paper =gk & /%ggﬂ 7 i
F F 02 £ 1% BN e transfer tank (Hoefer
mini VE) » p /2% 0.5xTBE buffer » 12 400
mA transfer 1hr - transfer = {$ #- membrane
T 3 UVC-515 ULTRAVIOLET
MUTILINKER & 1200mJ 7 UV = =x » p
shE_K-probe £ 1§ 4% I membrane - &
%41 * Chemiluminescent EMSA Kit (Light
Shift PIERCE) £7» wash buffer ;£ - = 5min »
blocking buffer blocking 15 min » 3% % 4c
HRP(* blocking buffer ### 1000 %) 15
min - 2_{s * wash buffer = 4 = » & =
5min > 3% % 4 equilibration buffer 5 min > #4
{6 & # dable peroxide solution Fr
[uminol/enhancer solution Iml : Iml ;8 & >
P BRI GS & S 0 3R F 40 F) membrane
JREGIFE RFLBSEGFTH BN
-
4, & > BLEE

(1) WK mreofie
2% ¢ EJ2iE 2. 60mm dish =% 11 PBS
(0.8% NaCl ~ 0.02% KCL ~ 0.11 %
NaHPO,) i = = » £ 4 1xSDS
gel-loading buffer (100 mM TrispH6.8 ~ 4 %
SDS ~ 20 % Glycerol ~ 1.43 M
2-mercaptoethenol % - 2k bromophenol
blue) 200 ¢ | » #-2m¥e % fadl > HEF ] *
SONIFIER 250 = 4z § /& 10 sec & z_erif it



% Dutty cycle 30 % ~ Out put 3> #-‘m¥* e
DNA 3747 &4 ¥ 1 > sample shdbf & -
£ ™ Digita Dry Bah (GENEPURE
TECHNOLOGY) 100°C 5 min denature 3-
o ] B 12.5%SDS PAGE » #-%] # 4 ¢h%% &L
* 1X Tris-glycine running buffer -]- « 32 7% %
v F s well 5 &)z 18 #-samples 12 95 °C
fe 5 A 4B(P i e L) £ 2 T
PRBAEr ER 9 B R AR o & well
load 20 ¢ | end-v F P~ » A2 70 R$EFT R
AT R A 20 Asmi RS R TR
BATEE P e 3 0 0 o £ s 100 k
BHLrfra A 2 ]Eﬁ ]’f—!—_ﬁ_‘/\/é\*ﬁ”bia" 10
Lk LEH - R APE D Hybond F
membrane > Jf* T fRiEE- T X 15 4 o
Ferl = ki 10 A b #A 11 2 B en ik
RO BT o AR AT T L T )
3 ke 3M g 0 — 42i% ¢ & transfer buffer
[ 30 ml methanol - 2.25 g Glycine ~ 2.5 ml
1.5M Tris-HCI ,pH 8.8 » 4¢ = =t -k 5] 150ml )
Pl s I Xt E A E - Hoefer
Semiphor Transfer ™ L gz # 2 A7 A &
& ® : Pharmacia Biotech power supply
EPS301 2 150mA 3 /& enik i2 T ig {7 50 &
8> R ehFe Bl fRALD RS v
# 3| Hybond P membrane - #- transfer 4+ ¢
Hybond P membrane iz &7 3 5 %% a4
e 1X TTBS buffer [50 mM Tris» 0.2 %
Tween 20 > 150 mM NaCl, pH 7.5) ¢ » *t 3%
£ shaking1 -] ¥ » i& {7 blocking -
(2) A iT® 2 o jp > jE
#-< blocking % = 7 PVDF membrane 4~ %]
deon B— M- BRUR o 21 2 YR A e
1X TTBS buffer » > 4C ™+ shaking - i 5t
F oo JE X B~ membrane 14 2 %%t g s e
1X TTBShuffer &3 8 T iFi£ 2= » % = 10
&4k > & =0 100ml £ * 1X TTBS buffer #4p
FigiT 2 RFk25 510404 5 =%
100ml * £ o — HFRET LW qTL * > Jf 4
» 2 % ensodium azide i & F2 K A 2 1:100
Wi o % 7 anti-rabbit IgG-HRP = &
Fkg 1 2 %% Pg ks e 1X TTBS buffer 12
5000'3%%"}'&’%/.\AWT$§" o) pE 'é_ﬁé/)s
,7:,54}97'2,9 71X PBS/?/E% 54\&—%%& B

5. Adenovirus infection
(D)Adenovirus =7 amplifying
Adenovirus WT Chk1 2 dominant Chk1 ¢
Vaziri #% & > virus 2 amplifying#’95‘?41rT )
5% FBS-MEM medium 32 % 293T cell
*> 75T flask » % 6 = /& pF » :t&i}u medium
0% 0 & F 4o~ 5ml 5 Adenovirus £
medium > 37°C3 % > % 7 509 fm%s 4=
B> % & medium ;tzh%m'?é;ﬂ":tf‘ > 15 ml
B g - 32 1500 rpm 2 b i 0 4e ~ 0.5m
2. 1xPBS - £ /ﬁtﬁ’*/%* B S LEE LY SR

e R LT o Bt ik 3 eppendroff - —
ZOC'\%q ¥ °

(2) Adenovirus 2. infection
#-H1355 ‘& 11 5x10° cellg/dish 4 4 % 60
mm dish » 16 | pFs 0 2 HE medium o e

3 AdWT Chkl & AdK—R Chkl z 1

mI medlum 3TCEE 4] Fis b r 4ml
59%¢FBS-RPMI 1640 medium » 37°C# % 20
o EERS A B IR A > — R4 1) SDS sample
buffer ;3 f2im®2 > 423 A 4= 5 sec 1% 10
L 4md Fr 5sec 12 95 °C denature5min »
v western blot z- = ;% g Chkl z £ 1| -
¥- >0 ’—i*‘,fi—f, medium z {4 1y M
BlalP 24 hr {5121 —20°C 75% Fpi B Tl
o ACHEHE - Pl %4 18 12 flow
cytometry | H fmrz 3FEp A F R o

T~ REESE
-~ 5 BF4CH BlAP H* B Fmw
P k2 A 4

¢ Arimie X D L pEiE > e £
- F o G E e R e
EMmg oo mzmawEy o BlaPv g
d dmre el ap s RH N T A TS
m#n%"f v @ ® BlaPr et %A T A
SRR I > AT A R E T f2 Bla]P 2 A
e 9% i 2m ¥tk 0 4o Calu-1, H1299, H23,
H226, CL3, CH27 3 H1355 % - ¥4t w2



FH AT TR ST 10uM
B[a]P o2 Calu-l, H1299, H226 i =
Riame tR 48 | PF{S o B iw e ip Hp e
AETAEF P REEE (B-)-
B[a]P /& it H1355 ¥z f%i P53

@ 117 Fe ok B B[a]P AJ2 H1355 - 24
| P 30 Bla]P ¢ i@ = P53 2. Serl5,
37,20,392 & = % crpiph it 3 4 (B
Z) e A REP3 AR A Yy £
it P21 2 BAX % kv ch& > 1
P2l B 6/ LT 5% -
fo P53 s L EREEG B F L B 0 @
BAX e 3% P53 % TL%}LJP N
£ 2% B[a]P #7i% % ¢ SUb-G1 4 4 » 4r
BAX 3-v r’v’ﬂi"g’év.? o 3 BE B o

B[a]P 2 BPDE i & H1355 m*
MAPK 2 i& it :

F IR ML e £ A
MAPK pathway % = = ¢ FJpb 5 3
%7 B[aP #1id = 2 Sphasearrest X
7 8 MAPK 2 751t $ B #5241 %

S REE REZ BlAP AT ¢ E T
MAPK pathway » %% %7 » 12 1y M
BlalP id® im®e % 3/ pF 2 24| pF{S
BB D] pERK ik ¢ » 11 2 4 24~ 48
) PE p-P38 4 F M e I % (B2

a); ¥ ¢ » BlaP st %4 4 BPDE
4 ¢33+ ERK 2 P38z mift it (B =
b) - * BPDE #7i% = 7 ERK %2 P38
2_Bpa it Bgovt 42 B[P & &k ehp- o
% 120.1 M BPDE &J2 im¥e 20 4 45
{6 ERK 2 P38 2 gips i £ & B £ (K]
Zb)s A4kt lyM B[aP AgE
H1355 w?z » ERK e/5 1 & & 3 ]
P2 DI

B[a]P i¢ = ERK #F # 3¢ C-Myc

g v

c-Myc 3# ERK e ™ 35 3%-v > @ ¥
€ f& 4% It — & Sphase protein » &
fn?z d Gl phase i& » Sphase #7
™% f2 B[alP 2 BPDE #tig =
enSphasearrest £_7F A 5 d &1t
ERK » &% £ %1 c-Myc #1i¢ =
1 F tbfflj’% g > %&g@;;u&
EMSA %k % B[aP ¥t c-Myc i+
A, % B2 1y M B[P
FedB m®e 30 PEIS 0 € REE ¢-Myc
&7 Ebox eniz ¥ > iE@ 4 S
phase s % % (Ble a) > @ 12 0.1y
M BPDE AJ2 fm® 20 4 45 > #
c-Myc swipiiv 2 3 3% (B=
b) » F » 7 % 1 B[a]P & BPDE
Jed® H1355 ‘m e > JF'rs ¢ i c-Myc
SRR o @ P L EREL (PP EE
#1 ERK i it P gEAP 15 5 @ ¥
‘t Myc € %2 & 3] E-box 7 response
element » .u EMSA = 3% % if Jp)
c-Myc i M4 &g or B[a]Pzi BPDE
€ 1132 c-Myc & E-box g & it 4
(Bl a ,b) 4% % 7 22 ERK
| A PD98059 25 4 M » ¢ i 17
c-Myc ¥2 E-box e & it # % M ()
T oa)e SFE M BE KT o B[P
% BPDE # s 5d iFit ERK > £ 7%
it c-Myc -
B(a)P #ri§ = ¢ S phasearrest .5
d ERK &5 iv
B(a)P #ri# & s Sphase arrest 3 & ‘2
# ERK erig it > 50 { epm @t
Eol SR o U AR ﬁ;@_ERK%»r*ﬁ:
| PDO8059 k & 48 § 2% > MAE TS
phase arrest £2 ERK 2_ B %> F 5 %
% om0 H fheg2 PDI98059 i
Z 25uM T % g%ifg"x‘.f‘eml’é Him e 3F
# o @ nE ¥ g2 PDO8059 K B et
25 H ) d B[a]P#7id & th S phase
arrest (I %4 FEH 4o d B Aeh
60.54% Sphase * " = 35.3% S
phase (B 7 )’ & ERK &5 it 4 fr )
7 > H S phase sh % A& FA5- B



N F R B he s d B[a]P frid & 0 S
phasearrest 7 & #% = it ERK o
. 1998 & - Relners & 4 » # IR
PD98059 i AhR z_ Antagonist » H
¥ ¥4 AhR £ 7] DRE sequence >
i H @ # e E - CYPLAL 2
CYPIB1l % %v 4 #1120 2y
PDO8059 i 4 #r4| B[a]P #+
i = e S phase arrest » T LI
#] S phase arest > ¥ i B F] i
PD98059 #r#] 7 AhR &4 » @ 12
@ H 7T A7) CYPLAL & /2 #4577
it s e BlaP & % 4% 1 s BPDE
i¢ = S phase arrest > @ BPDE ¢ #
Rimre S phase arrest » H & F 518
Kz T 5 972 PD98059 ¥ ik
#r 4] BPDE #ti$ & ¢ S phase
arrest o EJ2 PD98059 » 7 1/ e H
B[a]P #73% % 2. Chkl crgips i (B
») ¥ i+ H %5 PD98059 i AhR
2_ Antagonist > #rr/ Bla]P & 2
4 BPDE: & B[aP 3 & i #f=
BPDE 4 5 = 2 ghpk it Chkl» #71u
PD98059 ¢ #r#| Bla]P %% skt
i Chkl (B+) -
B[a]P i# i* Chkl & i£:i§ ERK &
A

¢ o2 B[aP ¢ ¢ & H1355
w2 Chkl =1 (B=) > a Chkl
fr S hlmiz T inFy Mo X
% G g2 ERK 2 e &) € re gy
BlalP i¢ & ¢ S # fme B % » #712 i
% B[aP 2 %6 ERK s iv » £ 4
&1 Chkl > #X18 4 ¢ & e ik ¥ iz
o R S BEIR G, o S
ERK z_ % — #r4| 3] PD98059 -t &2
H1355 ‘m® » % - 42 AJ2 1y M
B[alP: 24 -] F¥ts » 2 western blot
B pChkl 2z £ 70 - B % #F | »
BlalP ¢ i & ERK 2 Chkl g
oo @ it PD98059 ¢ #r#] ERK
SEFL T @ T 4§ Prda Chkl o
Bipe e (B=) > #714 Chkl enjs i
Va7 &5 ERK g it o

Moy e X § % I WT Chkl p >
i A * ERK ewgipe i (B
=) #rrzEF Chkl 7 ¢ 2 mipk

B[a]Pi# & Sphasearrest & Chkl
%8 b

B2 % ¢ 7R H1355 ‘m % 2 B[a]P
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