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BHE: CYP2AG 2 CMEEPASOK ik Hh I BB A i1, A1 3% 254
DL ANJE ) S 8 ol JLARY,  [R) Be TR0 9 2 e 8 B 12 22 R 5P RN 4 5
YIRS . HnRNP AVEAN AR — it R O KR EE S G 2 —, &
T mRNA 5% J5 KA EE S EH . HrA 50 hnRNP
AT HRE HCYP2A6 mRNATH T FIRFIR X 45 &, NI mRNA
Rk B HWSORIL, 2P MEAZR A, hnRNP A1LL K CYP2A6
[P IA AR I B 1 = 11

HEK: AW HILE T35 hnRNP A1, CYP2A6LL S IR =# 2
) JE EAEAE MR, JF H LA 4145 % 412
hnRNP ATFICYP2A6 K IE A TAFAEZE S o /o S UEhnRNP A 14 5%
CYP2AG6MHIZRIE = A s M FE S

Fide EARWEST, AT T 226 IEAZR, Hrp s 11 a4l
U L) IE 50 A 23R A . R Hrealtime PCR 155 E S mRNAJKF,
western blotting ) 77 VAA € S E KT I RNATHEARYTE fithepG2
201 i [ hnRNP ATEE R, 11553550 5 hnRNP A1 & CYP2A6HE 11415 7K T

gE R L LR AE 415 6 4 2 [AJhnRNP A1LL &2 CYP2A6 /I mRNA
KV RIRAETRE AL P A # 0 W4 =, A hnRNP AL[ERIA
P=0.002, CYP2A6[¥]F1LP=0.004, 7FHAHFKE/KV LWL T [HEEIL
%, WP AR A 0 R AE S AL b 8 [R)BE 1A = ChnRNP A 11 2R1AP=0.003,
CYP2A6[1)#15P=0.002).

M FVES 4T B, ZEFEE 414, hnRNP A15 CYP2A6/EMRNA (P=0.013)
DL EE 7K (P=0.006) 347 T3 M AEAHOCPE, JF HhnRNP A5 [
111K BL A CYP2A6 mRNA )2 1E 7K -2 TR AEAH %

RNA T 45 KK W 7EhepG24 i, 4hnRNP A1EE B JTER )
CYP2A6IM R ARIE KT —E LM N RSB IA RIS 25 .

2. XA, hnRNP A15CYP2AGZENTE 4 HmRNALL 5
I IR AR W3 vy . OF HAERPR AL, W 2 A1 B
WEALEAH DG, 1A IE O B P XA PAH DS FEAN R . aE— 2P B SR UE
S /EhepG2 41 Jfid HhnRNP A1E FIX T-CYP2A6 1 [ 11 R I8 /K- T 5% Wi
HAN A SCBR (P 5 e R 25
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ABSTRACT

BACKGROUND: CYP2A6 is an important drug enzyme that can be induced by
many endogenous and exogenous subtances. hnRNP Al can play an crucial role in
post-transcription regulation of some mRNAs. Rencently scientists had found out that
hnRNP A1 can bound to CYP2A6 mRNA through some specific domains, then regulate
the expression of mRNA. In many tumors, the expressions of hnRNP Al and CYP2A6
were higher than normal ones. The aims of this study were to investigate the
relationships among the expressions of CYP2A6, hnRNP Al and hepatoma. The
relationships would be described in mRNA level and protein expression level. In the
same time, the expressions of hnRNP Al and CYP2A6 in hepatoma tissues should be
compared with normal liver tissues. And we could consider if there had any distinct

between the expressions.

AIM: The objectives of current study were to investigate the relationships among
CYP2A6, hnRNP Al and hepatoma, and to find out the distinct expressions of hnRNP
A1l and CYP2AG6 in control and hepatoma tissues. Then try to find if hnRNP A1 protein
should be a critical factor to influencing the expressiong of CYP2A6.

METHODS: 22 liver tissues were collected (11 hepatoma tissues, and 11 control
ones). The mRNA levels were detected by realtime PCR, and the protein levels were
quantitated by western blotting. We used RNAi to make hnRNP A1 gene silencing, then
detected the protein expression of CYP2AG6.

RESULT: Compared hepatoma tissues with control ones, the mRNA expressions of
hnRNP A1 and CYP2A6 were much higher (p=0.002). The same situation was in protein
level (p=0.002). We analyzed the relationship between hnRNP A1l and CYP2AG6, there
had no significant relationships between them both in mRNA and protein level in control
liver tissues, but in hepatoma tissues, potential positive relationships were found
(p=0.003 in mRNA level, and p=0.002 in protein level). After correlationship analysis,
potential positive relationships between hnRNP Al and CYP2A6 had been found in
hepatoma (p=0.013 in mRNA level, p=0.006 and in protein level), this kind of
relationship also presented between hnRNP A1 protein expression and CYP2A6 mRNA

expression (p=0.021). But in control liver tissues, no exact relationships had been found.

CONCLUSION: The expressions of hnRNP Al and CYP2A6 are significantly

higher in hepatoma tissues than in control ones both in mRNA and protein levels. There



had no evident relationship between hnRNP A1 and CYP2A®6 in control liver tissues. But
in hepatoma, the positive relationship between hnRNP Al and CYP 2A6 was showed.
And further study showed that hnRNP A1 protein was not a critical factor to influence
the expression of CYP2A6 in hepG2 cells.

KEY WORDS: hnRNP A1; CYP2A6; hapatoma; RNAi; in vitro
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CYP 450 : Cytochrome P540

hnRNP : Heterogeneous nuclear ribonucleoprotein
UTR: untranslated region

RNAi: RNA interference

siRNA: small interfering RNA
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CYP2A6KL T 55195 Rt A 1 IX 2047, B & 9N 1, &4l (3= i P450
FP P E LR Z —, TERIENCYPAS0Z AT S5 1 293%. 12 A s D) it
25 (BIAs G, R BbEE) « ArsUE R CneaEli. et &R
BI1%5) DL Ath—S6qb 224 i #E i CYP2AGHM T AE WAk . AN, CYP2A61HH /28
o TR AR TR, Bl T IO E A AR R, TR
B RO LA RS, WP R G LA IR R o o, FERPY, 70~80%[ 7 &
HAGE A CYP2AGMI A TR 38, DL, 7 G gl o I CYP2 A6 i I
SE M — AR RE 251,

T CYP2A6LE 25 3% DL g 3y IR, gl TR Z 50 . el
RIS T T CYP2AG Ik D AU AN R A 551 R B L A R AR Lo CYP2A6HE P 5847
DECYP2AGCHHE M I FRAR S Z PR IR A AR AR IS, Bl o, bzt
JRiat B Pl T CY P2AGRIH VE I N R 2 A 2 B, AR, PRI, 3t
PRI 21O 254 S AR U1, BR8E e (0 fh 2 R A A R e 6 C Y P2 AG R 1

oMo BT A TUR A AN — B % R I AT (hnRNP A1) 7545 5% J5 K4
CYP2A6IMZ L 2] 7 HE 1) EH

AN — 1B 82 (heterogeneous nuclear ribonucleoprotein, hnRNP) &—>
EEBZEE, OEA202MEH, S MALGH 2 U, hnRNPsFE G2,
AAEARESN S AL 2% T h RIS F 5, e LA it (9 ke PRt A7 e 20
A, hnRNPsTEAS R ALZRES B P R IEANE], AT K 2 2R R IA A 8wy, )
i s RIER—HZE8 . LEAS R A 8 9 o hnRNPs 252 (1 A R H1 7K P4,
AR I 22 72 ORI — KB A% 2 14 A1 (heterogeneous nuclear ribonucleoprotein Al,
hnRNP A1) ZAYR) it s A SR E R 12—, hnRNP AUERIA T25 125
RO 3T 1IEA, Gihd371 N2 4R, hnRNP ALER A AN 2, A AN
NI AN = 1 SRS = e R TE S TR

hnRNP A1 FEZ AR MR X, Hg5 k) F 2005 12 T2 3k 0m (RN A S5 51X
(RBD IAIRBD 1D PAKAL T IS KN & H 2R i Xk (LK. A
RNAZ; & XIS EE L IR S5 1, 5 HTAmRNAM3 AEgafd X &5 & I EE5AL; s
THARN S X BAE R FRPIT e R Y. hnRNP ALRERS B H 57 HR 5 40 i 5
iz 28, Che®% S ZPEER R AmRNAF S5 A TE B H —mRNAK &4, #f
BT AmRNATE R AZ AL A 48, I HLBE 4 e A RN ABEX mRNA RIS 1 ] o 72413
Ji, hnRNP ALIEfg S HoAl B UIRNA 22 8 BFITAS 62 56 B AT AmRNA - B350
TUAKAEM, ARG 5 2 REE R MBI M R e 4% 2 5 R R s,

H AT 2 MR WhnRNP AR F 5 2R R som kA2 RIEEDIHK . Xuss
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WFFT R BEhnRNP A 17E /D> 580 28 i 5 4 P sRa « 18 I B 0 P e 13 oo ) 58 2 348 v g 70,
Tervolino 5 A/ 57 % BHhnRNP A14R [ 1E ¥ Dy RE MK R S 30T 48 7 40 B A2 7 IR T ) LA &
JHRE R KA, A A 343 IR R hnRNP A 1R FAAEAE T 5140 8 7= K FBel-xLI%) i
31, Trene ot 324 iliie: £ A T A 753 2 1) LR 4N U BRIEAT LA, R BLAE T IO 40 bk
L AN R A /NS g, hnRNP ALZE AT = 5, /N s pk
hnRNP A1-BJmRNA {4858 & AR/ NIk 4.3 4%, H LIH69, H82LA AHS510
ARk E . HAh, B30 2 A ZA ST R L, hnRNP ALRIAFELL
H A IERS AR w265 Ll L1 60% A 47, R H R IE S A -5 45 W 14 1 PR L
Sy AP, 1L L. IVIHSE 79 £ 3% P hnRNP A1ZRGK SE38 01 H 2 L4373 5 78%
64%H140%!'%1, BrockstedtZ5HIF 47 25 5 B 7RhnRNP A 14 19 2 541 R bk 980 I v 4
RE VIO 1M F 22—, Frig B FH R o, & hik i an i A K S5 04k
(s Rl RS, PhARhnRNP A 1A (5518 PR 41 05 2 1A A S P 7308 T s &
AT 5T . HnRNP A 12K [ (15808 PR RERS #p210 BCR/ABL A& 3t K3 1of 22k B R
kS ST o I HhnRNP A1 70 M2 R 4 M 1 103 2t VB R e it b ) 2
K KF L Ag v S Y U T MR 4 e I S AN, Ok A i )
BCR/ABL#lI G ZE A ik B 1wy, MM Z5 FhnRNP AL H KA 5, hnRNP Al
HAET S P T FBCL-XLAISET FmRNA4E £, £2 5 mRNA 4 52 mRN A1)
Yeehi, NI M40 i 55 02 2040 i 5T T mRNAZK V38 5, 32— P BCL-XLAISET
AR s T H P SET/KS I3 w4 7 4 1 BRI 2 A 2R BRI R (PP2A)
s, B&E SN, JHmEE T Pl XSRS ARIE SChnRNP A 1R FA{E £
Tl bR s 11 A A2 R e i R e B T E LR .

WESRCYP2A6 5 hnRNP A 17 2 FioAH [ (R b Rg e v R #52 T & B IAE T, TR A
P 2 A A AFAE TR OCIENE 2 1 46 Glisovic® N K ILAEWS 45 A hnRNP A 1EE (1) /)
FLCYP2a5 mRNA [f)3°-UTR ity 47 7E 4 R AEPE 1A 4E F P 41 BD AG AR S H Bk 2
Yo BifiJ5 Gilmore&5 AAE SZHGH LX) 1 B /N BRCY P2aS 3 A vy i [R5 (1) N R CY P2 A6
PR, 45 PR ()3 -UTRIX AL IR B T 41%, H P A7 /2 AGHRIE Hh K 52 )3 471
PRz hBlock IHIBlock II (WLKE1.2), BJGi I AT IS — R AL RUELCYP2A6
mRNA#)3’-UTRIX B 45 & — AN K/ K34 kDal & 4, BlhnRNPA1E AP, CYP2A6
J2 H HT IR SE I ME— BB 65 S hnRNP A1 AR S & IR P0G, SR MThnRNP Al
HAMEH TCYP2A6 mRNA 15 HENS K CYP2AGI 3k Jh E iR MEA BT mile 2 H iy
BA WYL « ARE 1 H (AE THF7ThnRNP A1LL M CYP2AGLEHT I 41 23 Fh (1 5%
HIEWEHL AL zE0], FHdh—B 3 KW E Z M PERCR.
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\\™ RNA binding region 1
hnRNP A1 [ 450 2 B

1.1
A% 1UTR
Zr6 ITUTR 50
S U 30
ZA6 JTUTR 104
K5 FUTR T3
276 Y UTR 139
ZX5 3'UTR 123
Zh§ TUTR 185
A5 I'UTR 172
276 ¥ UTR 234
ZAS 3'UTR 203
A6 ITUTR & 257
K 1.2 AJECYP2A6 5 KK cyp2as K 3°-UTR [X J3 41 EL X} &
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BE KRME. TEEDR
2.1 AR A RE bR A

bR T 22 MRS RA, 25k AR VIR A, s IEH AN, T
W& IBES O ITERSETART R IERAL . PSRk 154, &k 74, F
PR 49.5213.3 % (BBprE e ), BHmALWsA 114, HWaia. g4, i
MRS A 24 4o

AW GULE PR RSN S 2 B e PR DA vl AT 32k 1 26 28 v IR
15,

2.2. MBS

=i

DMEM #5783 K b4 Mg 2E[H Gibico 2 ]

W A5 & MBI Fermentas, Lithuania

Taq DNA %5l J ANTP FAEY TR (K% AR
Realtime PCR 5% FAEY TR OE) HIRA
HnRNP Al —#1 JE[E Promega A ]

CYP2A6 —¥i i [E Biomol 2 ]

CYP2A6 it LAY TR PR A
B-actin —PL L —PL T A=) TR B A ]
HRP-ECL {b 2 KOG [ Pierce /A

BCA 5 1 Bl v 1l 701 6 2 4 22

ik HARAEY TREA PR
SYBR Green I 7% FAY TR (K% ARAA
Trizol A7 &% £ [H invitrogen A H]

e [RGB KAV TR (K% AIRAA
SiRNA i LA 2 A

Opti-MEM % [H invitrogen 2 A

DEPC 5 [# Sigma 2 7]

S4Ji, EDTA, ¥R ZWE, Tris B, S A,

ToIK CWE, 75% LBE, FriEeh, NaOH, | g4 T A4l 7

30% 1 AL ESE

V& 3 &

CO, fEiR I 546 L F TAE S JE[E Thermo A #]

EIRERTA T 5 H A e FE 8 A
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PCR 1% 3 [H Perkin Elmer Cetus A H]
HEL UK AR 3 A JEHN— AR
AT H A i 8w

Ty AN Thermo Multiskan Ascent
BB BT R G iR AR W]

R VR 25 O L & [H Sigma /A ]

Realtime PCR X JFE[H Strategene 2 ]

2.3 FFIE41 208 RNA (IHEE, Wi 5k
2.3.1 AH IR R T i -
1) 0.1%DEPC /K:
I 1mL DEPC, JIARMZEK, ZARFIE 1000mL. Pl . il % EH R A7
2) 0.1M FrEFRREN 10% LBEH -
FREL 5.88g Frix RNV MEAE 180mL XZE/KH, FRIMA 20mL LK LEE, 7
IIRAT
3) 8mM NaOH %K :
FREC 0.16g NaOH %Hi# T- 1mL Xz%/K, HU 0.1mLNaOH ¥, F AR
2K, AR A 50mL.
4) 0.1%Hepes ¥ :
FRUX 1.19g Hepes, HMIAXZEIKEAR, T 4AE S0mL.
5) 0.5M EDTA %W :
FREL Na,EDTA-2H,0 4.653g, A NaOH £ 0.5g, IIXUZ&/K 20mL, % i# )G
Fk EE RS PH £ 8.0, H)a A% 25mL.
b RNA $EHCT H ML, B 553978 190°CIERE T 5 /Mif BL_E . Tip
3k, Eppendorf 2548 0.1% ) DEPC 7KIZ MR, SR )5 i s K 30 4044,
52°CRER T HERE T2 H
232 HIEAHZUS RNA (R
1) HXZ) 100mg -80 CLRAT- K H T 20 ZUV RN R A I N 0.2mL Trizol [
FUBRHR, WEBSEERE, BN 0.8mL Trizol, ZRZEWEBERMZIOL)H, HER 2
(] 1.5mL Eppendorf & ',
2) ERFEP I 0.2mL ST, AR, SREIHFREE 15, 15°C~307C
R 2~3 4385, 12000xg, 4°C B0 10 404,
3) M o il B R TCE S RNA [FZKAHATT )25 DNA [ROR 20 (0 K9 - 500
AL B EJZE S RNA /KA 281 1.5mL Eppendorf 4, % R IR2K ;-2
it Ae45 H o
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4) AEREE I RATR ) AR, A kR 30 72, 15°C~30°CTiCE
2~3 4rEPJE, 12000xg, 4°CEL 10 434k,

5) WILE KA AR RNA UE, 2 B, 7EREE T In A H DEPC 4bB/K B
M) 75% LB, LGRS RNA JUE, FAYIE. 15C~30CHUE 10~15 4
B, 7500xg, 4°CEL S 5.

6) TILE KA HEAER RNA UlE, 2 B, e8I A H DEPC 4bB/K B
M) 75% OBE, BB _IXPEE: RNA UUiE, 15°C~30°CJHE 10~15 785,
7500%g, 4°C &0 5 5.

7> kb, EERKCT RNA YU 5-10 7088, AT LUH BT, AR T
o 7R TN DEPC AbF7K DLAH# RNA JTUE, 2930 434 %R RNA
FHCLHEYK, W OD {H J i 5%

2.3.3 Wik

1) RNA: 0.5ng~10pg; Oligo(dT)s: 1uL; JIA DEPC AbBE/KAH SAKF 4 12uL,
WA, PREEL 3~5F, 70CHH 5 204,

2) M BCEAEVK B2y 30 B, AEUKHERERE AR i N LR AR5 -

5xReaction buffer: 4uL

RNase Inhibitor: 1uL

10mM dNTP: 2uL
RAEWS), PR 3~5F, 37TCHE 5 04,

3) UKy, N M-MuvL W& l: 1ul, ZAAFHA 20uL. WREWA), PRI
0 3~5Fp, 42°CHEE 60 r%h, 70°CHER 10 4B LA b M.

2.3.4 BRAifL:

1) EHUT R cDNA FRAZET PCR §748, 2% SR BH BRI o

2) BAMT UGN T IO YIIR .

3) MRE, BTN 15 mL SO0E T, & 0.1g KM 0.1mL Binding Buffer,
56°C/AKIEIFE 7 it H 28Rk, & 2~3 /- B ENR S EER, 10000xg,
B0 5 B B .

4) A 700 uL _BiEWTaitb g, 10000xg, B0 1 08h, FEEAAE.

5) B 300 uL Binding Buffer ¥E/2E4b A, 10000xg, &0 1 08, 7Lk,

6) JIA 700 uL SPW Buffer § & 3 708, 2.0 17080, FEBIK. ZREES
_J‘Eo

7) A4 10000xg, B0 140 E T

B AAEE T 144 1.5 mL EP &, A 50 uL JEpE7KERE 5 4341, 10000xg,
B0 1, SRR AA
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2.4 Real-time PCR [ # 1 A1 B HE Y -

AT e SR T HFEFRA CYP2A6 HJ hnRNP Al mRNA [FRIEKY-. KA
Realltime PCR ¥ 777%, 1EH B-actin E4 NS . &IN5 11051 3B Kl & PCR
TEIA N T

7 2.1 Real —time PCR (45X N5 | W) B P 41 Jo A7 14 v K

Primer Anneal Target

Isoforms Primer sequence 5’ to 3’
sense temperature Sizes
HnRNP Al Forward AGGCTGGCAGATACGTTCGTC 60°C 94bp

Reverse CCTCAGGCTCTCATCAGTTGTTTC

CYP2A6 Forward AGTTTGGCCCGCAGAGTCA 60°C 95BP
Reverse CTCAGCACAGAGCCCAGCATAG
B-actin Forward TGGCACCCAGCACAATGAA 60°C 186bp

Reverse CTAAGTCATAGTCCGCCTAGAAGCA

IR DR

1o WA, B NEUENRS), BEBOC R . B IR RIS, RIZR G &
BEARH S B . (T A R EAE VK BT, A R SO S BRI i PR RE D o 4%
iR [A) I ) H A FE R RT Y 2 B-actin () PCR N TR A9, 7035 % PCR MY
B, NN PCR 14 AR .
Fi e TAKARA A ) ff) SYBR Green I 4 FH 15 W] 552 5K R4 T SE 06 44

%l & (ubD
SYBR Green I 12.5

ROX Reference Dye 0.5

PCR F primer (10pum) 0.4

PCR R primer (10um) 0.4

cDNA 2

KR ALIK 9.2

Total 25

2. FRUEZE N AR RIECE, BCEEIS IS ) cDNA FEASH XK IR 10 (IRR AL,
KX 2ul FE4T Real —time Vo
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3. WHEMERITK:

Thermal Profile
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Segment 1 Segment 2 Segment 3
1 Cycle 40 Cycles 1 Cycle

4. TRNFEA, WEFRAEIIZEAAIFR A . A C E HE23 514 B-actin, hnRNP A1 J% CYP2A6
FrvEiZ:, B D F A RE N,

B-actin

HnRNP A1l

CYP2A6




B2 FORLANT 1

5. %> Real Time PCR " 1 fh £ R il i phh &
P i £«

Fluorescence (dRn)

Ve ith £

£
&
8
c
i
L
E
i

=11 62 4 i iz o Tz T4 T T 20 82 a4 b bz a0 92 94
Temperature (f& )
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6. filfEbsttEE Mgk, M ETRE, R thE G2 Ce A, BIfEbrEe &l
2.

0.00001 o.oot

Initial Quaritity (relative)

7. SEEEIRI T

M R 2R 0 BT FR T, cDNA [ 38 = E 5 s, MbrHEe S ek LT blE
M, MR AR, NN LIS 4508, ESZREVERIN, o] LIS 2R IE6f
] PCR & & 45 K,

S G Ik R = H IR NP5 DR 8 R AL DA 75 DU

2.5 AR LS E AR
2.5.1 AHIGIAGRI R T )
1) 10%53 5 s i -
30% N M BERE (2% H X )D: 5.0 mL
2mol/LTris-Hcl(PH=8.8): 3.8 mL
10%SDS: 150uL

H,0: 5.9 mL
TEMED: 6 uL

10
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10% 3 i B %% : 150 uL
2) RGN

30% N 4 e (& 2% H X ): 1.3 mL
2mol/LTris-Hcl(PH=6.8): 1.0 mL
10%SDS: 80uL

H,0: 5.5 mL

TEMED: 8 pL

10% it B B8 %% . 80 pL

3) FLUKIRAC T -

Tris-base 3g, glycine 14.4g, 0.1% SDS (10ml 10% SDS) /L.
4) TBST:

Tris-HCl, pH 7.5 (20mM), Nacl (0.15mmol/L), Tween20 (0.05%).
5) daf P

4% IR YR A 1%BSA% T TTBS .

6) LM
NaCl (0.15M/L), Tris-HCI, pH 7.4 (20Mm/L), BSA (0.5%), Tween20

(0.05%).
2.5.2 AP
1) HUE 25 (R, 048 BT 8058 A I\ PMSE, fiff PMSF 1) 0K
1mM.,

2) B2y 100mg -80°C LRAT-IF I IE 4L 2R A A A A ImL S 1)
FLPET, WHEBEERE, BoMeits)d, ¥R 28 1.5mL Eppendorf & 11,
3) VKT 15 208l FEr S, 10000-14000xg 550 3~5 438h, H L3
2T EP B, -80 CLRAF-
2.5.3 HEHHSEM E :
D MRPEHEE i, 4% 50 4467 BCA 71 A n 1 4AFH BCA 51 B (50:1) Aiil
& BCA TAEM, 73S,

2) FTEARWIEEARMES, B10 MOHRRER 100 T, TR 0.5mg/ml.
FrbrE 1% 0, 1,2, 4, 8, 12, 16, 20 fFHInE] 96 LB I bRAE AL, InkrifE
R BRI AR 21 20 FlOFE o IR AR L B 96 FLAR IOFE S, kst
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BRI R 20 BT, LI 200 17T BCA LAFM, 37°CHUE 30 435,
3) ME 595nm WA OISR . MR bRvE 2 T R IR .
2.5.4 Western-blot > %%
1) Yot FHVE R IR, 2 i B SRR FIRGZEAKIE Ve, ToAK I RS #50E,
P KIEDE, BT H

2) Peke:
(1) & BRC 7 893 B9 IR S 40 JIR I
(2) B BEN 2/3 15 B fa AL D KB, EH S T8, Felcit
Je ks R R, ] ddHLO P T, RS KR T BEANKRZERL,
FAR T FRRAE T JE B 7. TP 15min 5 B AT FAE,

3) bR, HLIK:
(1) EFERTR BN IR E o« BT B R R SR, TR ST
VEJ5 I loading buffer, 98°C in# 3min i L Af.
(2) LA 100V (RS HIDK, 2450 B 28 00 I SRR AVR 4 g 73 SR I 5 150V
UK. 78 H IRk R 4 lom DL B4R

4) FIE:
(1) #HME AR, 3% MARKER g6 E (CYP2AG6 {E 56 kD,
hnRNP A1 7F 34 kD, B-actin 7F 42 kD 78 VI, T MELE B0 VE .
(2) BINTK S BN —F whatman3MM JEACHI— K iR LT 4E 25 (i
FEAE 22 H P BRI 158D, SRR DL R IR AR A S g phid b 46
(3) TP, B, EARELE LT RESC, BL 1.5SmA/em® B
RN 2.5 /K

5) P IAL:

(1) BRI LRl R EH, H TTBS RIS, =i TEEW, 4°CEH
SURL

(2) EP1JEH TBST =¥k 5~10 70 %f, JEACFHR T JRONBCEF )P, =
TR T /M

(3) —PUEEEWNE, H TTBS FEEE FRRUE =K, &K 5~10 734

(4) BN CHECH P P, iR —/ .

(5) —HUHE LW 5, F PBST 8( TTBS EE 5 FREME =R, Kk 5~10
GAR

6) KRIGHE: B ILE YN HRP-ECL A J6iE T .

12
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(1) ¥ A\ B OGBS
(2) MEHH 2B -F/KR g, sEARIs M+, RIWEE T AL B IRG W L,
JOAT A IR SRk (5 B AAT) JadBdUW AT, TR e
BRI T frh, s B, QPR S, AR B WL At BE G o
(3) B S RISE AR N B 1~2 0 8h, 5K — N R E 5
W RIR e AT, WKMEET, F5E Marker, HEAT /8T 544
2.6 296 BT AH BRI 1) 1 45
1) FREL 1.0 g BAERER & T4 50 mL IXTAE HLUKZE MR HEE I, RS,
SR BN o e v b BRI A, K 1 B e
2) WRAEEEL FAEIR 60°CAAT, A 10 mg/mL ¥R LWE 3ul, 755,
3) FHEE O R e A JRe A A ity , i) W R 2 Bt A s R s i JIR B 120 %
4) PRl I B RN B, BRI )R REAE 3~5 mm 2 [A]. fdi B
PRI 0.5~1 mm, LUE ISR IS T LB BSE U  InFEfL o
5) SRR e A f (fE S HCE KL 30~45 738, MO ERT, KEK
RN HLVKAE R, IR I RIRE KR, RSB IRI 0.2 cm. F RNA
HLPKI,  FVKFEEEH] 3% i AL ERE 10 408, AR5 I i DEPC Ab#

NI ERT €2 AL

6) AL PCR Y5 EREMBR G, H—IRMEE R s KR S 2
IAESLH

7) i EHVKAEIFE I, {f DNA [ RS, 2 2RI S — P ARE R
A TG IR

8) VWU, K A HVKAE TP I, AR AMT TSI, IR A
2.7 hepG2 4l ik 7%
D it As: HepG2 41

2) HigR4sH: DMEM K55 (100U XL HEMEEE ) , 10%Gibico /M-I
W5, PBS, 0.25% RSN, 4IMRAAW, WE , BO%, B, 6 fL
RiRb, M RE 746

3) 4 E I

(1) R4 v R VT A R A2 21 37°CORI Y, Vo IR IO T DR A /K
b, BERTTHE, PHE 1P AR S, I TR B

(2) %G, FoBAEEH 75% 1 A AR 2, e Bl i iR
FIREFEM ST, 2180\ DMEM 15958 (100U WL(HEEMRES)

13
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10% Gibico /NMEIILIE) /NOVES], & TSR RETE.
4) 2B A -

(1) WX K] HepG2 410 (4110 & B i 10 B2 R AE 90% LA ) T
THIHELDE Y, 1300 r p mEOUEE 5 208, /N0 EEE R,
YA B P I BIFAER R, PR B0 M R A7 5

(2) R%RE e R B, M TEREL %, JoE T —80CUkAH
R B RN B, IR R A AR L

5) A IALACHT IR
(1) BRI HepG2 4l LR 557 364514, F11) PBS #ic il o

(2) I 1ml 0.25% FIEREHE L, SRR, SR 2ml 2245
DMEM #5553 (100U P HEEZREZ) , 10%Gibico /MEIME) 4
1E7HAE

(3) FIWRAEWRAT, 48 HepG2 40 M i B, K5 40 i 706, BEHAM InEs 755651 Sml,
TR A R

2.8 Wl RNA T-4L:

DD TR H G E siRNA TAERRR: 4F 2.5 nmol (H 1.0 OD) XU siRNA
N 125 uL1xUniversal Buffer, 15234 20 uM [ siRNA BEf . L
VEREBT 90°C L 2 70%f, ARAHEREREE T 4CIm&H.

2) YL AN M35 (K] Opti-MEM K TAEBRARFE 4 20 nM, H SpL 20 nM
siRNA XUt (100 pmol) EJGH EP & H 5 250 uL Opti-MEM R 5.

3) #f Lipofect AMINE2000 i 4 28550, B SpL 7555 —Jo i EP & 5 250 pL
Opti-MEM W45, Eiia 5 2%,

4) KRG 1) siRNA 5FB 511 LipofectAMINE2000 7£ 30 23 Bh R A, 3

BRI RE S .
5) FHEABUIMAG ML 1.5 mL TGS FREE, BRIMREE IR S
AR

6) ¥eOtJE 5 AN REETTROT P BRI, B 5 L 37 1 R 4

SiIRNA J&5an T -

HnRNP A1 siRNA Primer sense Primer sequence 5’ to 3’

Non-silencing orward UUCUCCGAACGUGUCACGUtt

14
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Reverse ACGUGACAGUUCGGAGAALtt
SiRNA-1 Forward GAGAUGGCUAGUGCUUCAUtt
Reverse AAUCUCUUAGGUGAUGUUCHt
SiRNA-2 Forward GAGAUGGCUAGUGCUUCAUtt
Reverse AUGAAGCACUAGCCAUCUCtt
SiRNA-3 Forward CUGUGUGGUAUGAGAGAULtt
Reverse AUCUCUCAUUACCACACAGtt

2.9 HECFRRIGE T F o

JeE I 4 R TF 5 o R ZH TR) -2 hnRNP A1, CYP2A6 mRNA M 55 A 15 7K LU
KHAESHAKIE: . HnRNP Al Fil CYP2A6 KIAHH NE 42K H Person I Spearman
A3 HT o 25 RNA TP 2 [0 2R A LSD-t K36« Zevl- % H SPSS 11.5 (SPSS Inc,
Chicago, I1D. P<0.05 W ABRA G B E .

15
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=8 SEER

3.1 AEHEAZH hnRNP Al J CYP2A6 mMRNA FKIA S 7L 22 7

FATiE i real-time PCRAE & 1 224 ASEHMEARACH JhnRNP A1LL K CYP2A6 mRNA
FIEAKN- o HAPTEE A hnRNP A1 mRNAF KL &8 40.579+0.375 (AV£SD, n=11), B
BT IER X HE2H0.181£0.092 (AVLSD, n=11), W& 7 AT, ESERK I7<P=0.002,
HAg A X (GR3.1, KE3.1).

ENFREE4H T CYP2A6 mRNAFK A 40.795+0.295 (AV4SD, n=11), 5% R4 3
I5H0.367+0.261 (AVASD, n=11)AHLL 8] B4, Wi )7 5%, ANOVAR L i 7~P=0.002,
HAgb e X (GR3.1, KE3.1).

%13.2-3.4 i 7~ I /& Realtime PCRY™ 18 i 77 Mk 1 HL vk 14

3.2 NEHMELIZih hnRNP AL UL K& CYP2A6 i HRIA R A7 25 77

fif FHWewtern blotting (1) 77 ¥2:6 2246 NS ZHZ ' hnRNP A1LL K CYP2A6IH) 8 1K
IEACERT 08 B AEJEELLRNE 56 IR 4L HHhnRNP A 1ER 1R IE 7K 143 31124 0.286+0.264
F10.063+0.040 (AV+SD, n=11), ZEit M w7 ZASE, AESEU L W7 Jmhe 4
hnRNP A1HE FRIE KR m T IEH 0 AL, P=0.003, EAF2#E L (E3.5),

FEAEZH P CYP2A6 R [ /K P B S 5y T 1E 5 0 AL, 4303 3.23042.117F11.061+0.678
(AVHSD, n=11), PZHEH T ZAFE, KHMann-Whitney1E S50k 5, B/R"P=0.002, ##
[ 2z B givk 223 30 (F3.5),

K13.6-3.8 i/~ [ /& SDS-PAGEfic 1 H 11 85 1 B 52 .

3.3 AZHPER AT hnRNP AL 5 CYP2A6 KA A

b T IR 2E v ) NF 225 1 5 iR hnRNP A1 5 CYP2A6Z Al [RIAH S &, Fodi IR
2L AT T AT AE AR, o 2 mRNAE & xR A 7K FhnRNP A1 5
CYP2A6Z [AIERAEAE B B I IEAH DG OR R, AHOC R E 5300 00,716 810,764, P53 PAE 73 5l A
0.01350.006, {HAEIX A CELE 1IEH 6 AL IR 8 ORI Ak, Befi ] X X hnRNP Al
A RIEKF-HCYP2A6 mRNA KL KV Z (A& R AR A SN EREAT T 20 A, RILFIFEAE
F g 2 H 9 2 A 5% R B0CR0.682, PAER0.021, TTHE IE % AL Fh JE W] A SR R (£3.2),

3.4 RNA T35 hnRNP Al f CYP2A6 5 [ 1K K - 52

i 3 Western blotting[#) /5 £ X £ hnRNP A15E K48, 72, 96/ T4 Ji5 (T hep G241 i
HJhnRNP A1 CYP2A6H (3K E AT EEAT I E 73 HThnRNP- A 18T /K T-XFCYP2A6[1) &
IR . 3%FsiRNA T BOWhnRNP A1TEERI A TRNAT- #1048, 72 96/Mb] JShnRNP A1
FMRIAREYE PR, PHE/NT0.05, BHASEN (£3.4). 34K B hepG2

16
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A HCYP2A6E FIRIE =LA F AR, ERAH R (K3.4),
K3.9-3.11 < 1F5>5) K48 72+ 967N hnRNP A1, CYP2A6 )% B -actink [1#&1& /K F-.

9.12 B 7n ) 42 5 b FE N 2 AH 6N [ hnRNP Al . CYP2A6 }% B -actin & [ 10%
SDS-PAGE#E B 52 4 .
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X 3.1 IEHXN A S AT hnRNP A1 /2 CYP2A6 mRNA E£ik/KF CESE EARUEZE)

P {H

IEFE XA H =)
WX A OFEFAERR) &
0.002
hnRNPAT 0.18140.092 0.579+0.375 0.000 (Mann-Whitney
(n=11)
test)
CYP2A6 036740261 0.795+0.295 0.997 0.002

(n=11) (ANOVA)
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0.8 r

B Control tissues
0.6 r

% Heaptaoma tissues

protein expression

hnRNP Al CYP2A6

3.1 IEH A A K e 41 hnRNP A1 2 CYP2A6 mRNA Fik/K Y (*F£7x P<0.01)
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«— 94bp

3.2 hnRNP A1 realtime PCR¥™ 34 5 == W) e &

3.3 CYP2AG realtime PCRY™ 1 J5 =4t e [€]

«— 186bp

Kl3.4 B -actin realtime PCRY " J5 P~ #15¢ ji K
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22 3.2 EHEX R4S T4 hnRNP A1 2 CYP2A6 5 R IAKE CEBAME £ FrdEZ)

" P P&
3 EAN) g—ﬁ‘ g_ﬁ‘ - 1
IEF xR JF5E (FEFARL) (M anrtmétv)hltney
han_\lPAl 0.0631+0.040 0.2861+0.264 0.011 0.003
(n=112)
CYP2A6 1.061+0.678 3.230+2.117 0.006 0.002

(n=11)
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Wb &

B Control tissues
% Heaptaoma tissues

protein expression
W
I

*

0 __.;J/m

hnRNP Al CYP2A6

Kl 3.5 IF X A S IR 2H A hnRNP A1 f CYP2A6 & £ iE/KF (KR P<0.01)
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&13.6 hnRNP A 14K [410% SDS-PAGE#E &

4 56kD

K|3.7 CYP2A6% [1110% SDS-PAGE#E I

<+ 42kD

K|3.8 B -actin®& [110% SDS-PAGE#E/K &



Wi 2 18 3 B
£¢3.3 hnRNP A1 J CYP2A6RIL K-V AHSRIE T (CFEIME £ hrdE )
MRNA Ri&KF BARIEKFE
EFXT A iipiik IEHXTHRA [
HNRNPA1 0.063+0.040 0.579+0.375 0.063+0.040 0.579+0.375
CYP2A6 0.367+0.261 0.795+0.295 0.286+0.264 3.23042.117
i 0.001 0.257 0.000 0.000
(T ZFHERER) ' ) ’ '
FHX R -0.455 0.716 -0.173 0.764
P& 0.160 0.013 0.612 0.006
(spearman) (pearson) (spearman) (spearman)
hnRNPA1 R P fi
BAOFREKFE  mRNARZKF  (FEFHRR) i (spear man)
IEFEXTHRA 0.063£0.040 0.367%£0.261 -0.273 0.417
4 0.579%0.375 0.795%0.295 0.682 0.021
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263.4 RNA T 5hnRNP A1 M CYP2A6E A F A KF L CEBIME £ FruEZ)

T 48/ Nt
G =P RG] 3 4 X H SiRNA-1 SiRNA-2 SiRNA-3

HnRNP A1 0.563+0.042 0.603+0.038 0.15740.027** “ 0.188+0.020%* “* 0.17740.013%*

CYP2A6 0.318+0.042 0.3204+0.025  0.293+0.031 0.300+0.016 0.268+0.017
TG 72/ N
el =P oy I 1 %ot 1 SiRNA-1 SiRNA-2 SiRNA-3

HnRNPA1 0.55740.032 0.530+0.032 0.13540.022%* “ 0.156+0.012** ™ (.18240.027**

CYP2A6  0.3254+0.027 0317+0.026  0.29940.022 0.29240.021 0.291+0.016
THE96/Nf
M Epapicl I 1 ot 1 SiRNA-1 SiRNA-2 SiRNA-3

HnRNP A1 0.874+0.029 0.833+0.027 0.781+0.025* 0.804£0.039* 0.77410.026* *
CYP2A6  0.325%0.039 0.320£0.026 0.283£0.029 0.295+0.013 0.298£0.021

* Rk 52 U6 A EEP<0.05
W RGN B LEP<0.01

* S 5 PR UM LLP<0.05
R 5 IR U L P<0.01
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B

0.700

0.600

0.500

0.400

0.300

protein expression

0.200

0.100

0.000

# hnRNP Al
& CYP2A6

normal non- siRNA-1 SIRNA-2 SIRNA-3
silencing

K 3.9 T3 48 /NG hepG2 4l hnRNP A1 f CYP2A6 B AR E KT H T (xFopn 528 ([

0.700
0.600
0.500
0.400
0.300

0.200

protein expression

0.100

0.000

P<0.01, #2755 B X R EL A P<0.01)

8 hnRNP Al
# CYP2A6

normal non- siRNA-1 siRNA-2 SsIRNA-3
silencing

Kl 3.10 T4k 72 /N5 hepG2 41 g hanRNP A1 J2 CYP2A6 £ [AKIA KV H T R 52 g

P<0.01, #7~5 BHEX E EE A P<0.01)
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1.000 *
0.900 F 1 #
0.800
0.700
0.600 -
0.500

proteln expression

% hnRNP A1l

e B CYP2A6
s
L f
f
. f
. f
e
]
i
e e i
. f f S f
e e e f
f i S i
e e e e
i g S i
e e e e
i g S i
e e e e
i g S i
e e e e
. i g S S
e e e e
i g S S
e e e e
i g S S
e e e e
i g S S
e e e e
i g S S
e e e e
i g S S
. e e e e
i g S S
e e S S
e S S
& o o

bttty L

0.000
normal  non-silencing SiRNA-1 siRNA-2 siRNA-3

3.11 T4k 96 /MG hepG2 4i il hanRNP A1 f CYP2A6 KA KFH T K (FR55 A
P<0.05, #3755 P #E L P<0.05)
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U= ATS'S g g

NP B -actin
=H BRI siRNA-1  siRNA-2  siRNA-3

13.12 hepG241 s FhnRNP A1. CYP2A6 % B -actin® [4110% SDS-PAGEREIZ i 5%

28



(IR A e

CHUE

PR A DA AT N R RE RO, RS2 B B 2% T AR AT T A o A T J e 2995 1)
K%, ikt 5. 2 N EILEERME R . BERPARE RS, Bokilz
e 52 1) IR s A= R e 11 DR 28l N2 UCTR I m U FH 21 g s (I B v v o AR 8K
K PT Y X hnRNP A14R [ & CYP2A6IE PR 71 22 B i Rg i Hh (R 4 FH IE 5 T AT 2 56
s

CYP2AG6 &K N 8k B AU 2 —, BeM AR 2 R AMIEIEY) o, B35 254 (41
WEHEGE. AR BB  rEUER CnEmiik. et T, s &EEBIS) LRI
ik, (e BRA IR 2% FCYP2AG A EHE (WML . A, CYP2AG6TEZ Fiifi

CYP2A65 Mg i AH G |

TEARMEFTH, FRATE XA TS IEF X AL CHAFIES . HE5 A DLUAHYT
AR T IE123) CYP2A6 mRNAFIE H/K VI ZESR, Toik2&mRNAK-IL 2 H K
S, AL S T IR R R AL X g R SRR RO g .
DA S APl i 5 5 — 3, CYP2AGR A v ] g S 25 e AR (1 SIS 4 S5 G L2 1l
B R AU Ze 1 w5, MR 8 56 & e R AR R o AR I — 25 e T B kAT
KA SR I UE, I HEL GRS GRS B LL BB P 5 2 M =
X SIS S AT 700, Ak, CYP2AGLE I 1) K A S ik R v i 45 F L IE 75
k5 TR I

hnRNP ALZ AR EMRGE T —F R A EEDREXNES, mTEms TR, €
34kD, Jf HHAAFFRIIAMZ EAT RGN A, Relle H R0 T 40 Motz 5 40 i s 2 ),
NI 53 ()R 1T B FEmRNA KIS . BYY) DU AE M R b A I L BB E A . — H.
hnRNP A1 [ 1R 0A B Bl IEH A B D Re R AR s, BEAHUARRK <2305 . Hir
hnRNP A 1HE 5 2 Moy JU L2 IR s A SCHERF A3 2 T T2 A . 2 T TR
WA SE st O), /D s e AN MRt L AR SRR e UL 1 kS AN v s SR L 4
ffe S Pk A KB RE P hnRNP ALK [ (KR35 BV B3 m . AR, Il
Z1HhnRNP A1 mRNA P I RIE KPR B & T IE R IR, x4 R 2 Arfr ol
ARl R4S S5 8 8. %45 L RhnRNP ALEE (A vl BELE AT N A 2L, R R R
WAL E) T E M . [FIREIX — 45 B 5 CYP2AGH K IA L AT E T L R A R T LIS
R, PEAR AL (00 A B4 A BUR DL AR TG 2 A NGt o B (i B ek, A4S 215
AT HA IR SIS 45 3

HESRAR 3 5256 25 RBRAT TR IMAERRNP A15CYP2A6TC 18 & mRNAE & 8 [ 13Kk /K
SR 2H v RIS 3G, IS4 X P AR AR SRR (R G R WE ? Francoise 5 A7E KB
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JEARF 4N fd  EAT T hnRNP Al R cyp2aSiif P2 I AHDCHERIEFT . 2 AR 41 i 28 5l it e
APRSS, 4005 hnRNP A1 E I E I WG 5, 538 cyp2a5 mRNAKRR KP4 . X—
ZELPLURhnRNP A1 [ cyp2as53t KA B 35 R =P, 0 i se it il ik & A As
IDEFN e e L PUE S5 7 VA UESE ThnRNP A1ER 1 RERS 5 K il cyp2aS 3°-UTRH 16 & K e 4
R SIS AR 2L B H BT KRB CYP2A6 mRNA R ME— 28 1HIE 52 (1 e i
L hnRNP A1 45 G AR AR . 75 2P s L2 rh w8 (1R A3 s, il
W S A0 £ CYP2A65hnRNP A 12 [A] 2R AFE A (BAE— PPl 4 58 & H AT A
o5 IR IR 4518

WA 2B, Bl TR BLAE HFR 20 - hnRNP A1 5 CYP2A6 18 AFmRNAIS 2 5 [ 3%
AR AE A e . I HCYP2A6 mRNAZKIA i S5 hnRNP A1 (% IA 2 [0 B AE7E
IEVEFIR R R . %G A7 A T BE &t T'hnRNP ALE A 20 b ik i i s, B
Z 455 ICYP2A6 mRNA [ S AH NI 5y, T2 E0E 2 1CYP2A6 mRNA M4 iUt 1z
G st I R RNARG ST, 40 CYP2A6 mRNAZK 43 2] B, dFi & FK
STt 2 48

B 5 FAT X hnRNP A1EPK EAT T RNATHIRES, T8 PiBe i1 3 AR 2 G B DA Gt
CYP2A6H HRIE KT ISR AL o SEE0 45 R B 7R3%TsiRNA J BE ) REAS AThnRNP A1#
PFRIR R N, BB T 40 H MR RRCR, AN CYP2AG6I H H R IA KA i
NBE, HRBRMREEAKR, WAL R X %55 45 R UL fEhepG241 it FhnRNP Al
W R E T CYP2A6IE R ik /K- BAT 5 IR ME AN & R M R TE ) G R . 2
BT AR R W S CY P2 AGFRIA LT PRI N 3R AR 22, 4R M3 e HR M 22 k),
AL R U 29 SR IN L R Ak R AR B BE G CY P2 AGIE R A 2
e R R R, BRI AE R 23 22 It DL ILCY P2 A6 mRNA K 8 1 7K1 W Sl 3 vy 1)
LG A g2 2 P R s AL R E 45 2R

CROIEAN SR K, R A R P IRATT E ORILThnRNP A1 CYP2 A6 M 5L R (1) 35
RV B B =, B T PR AR R 1) R AR 5 O Sk R b n] Be a3 R B T AR RE I
YER, AR IX SO 2 A A R IR R AR AL R SE ) 2R A A FE IR IR X, /7
B — D SRk T L A s o FLUGE I AH S PE 73 A LA RNA TS5, FAT TR I
I 2 15 14 g (103X 9 B DAL 2[RV S A A — o AR AR, A 0 o] e L2 ERhnRNP
AV AMIEAR T BB A C 1 . HARhnRNP A1 K F 138 5 2 CYP2 A6 K IE /KT i
—AEE, HEIEAZME—RFF . IATEREE 5 CYP2A6RIA LIS M I Z Rk Z
W —AN A 2 1o S 20 23 b S iy (R OB R 32 2 [T i 4L 28 hnRNP A 18R 3R
K () a2 15 AR R R AT P L e AR B 1) 2k SR PR 2 A, 0 TR 4L 2R ek 2
A AFEIHLE] G T haRNP A 1A K1 BT 23X 28 n) U A5 T 5 IR AN I
KAATERIY .
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BhE 4 ®

FATIE L5 P et 2L ZARE TR U2 2R 56 AR 1 O IAE I AL 23 hnRNP A1),
CYP2A6IX P I Al I mRINA S H Ak /K P 30 25 10 vy, [] I 3 2 18 sy ) 3 o i 5 PR o
A E BRI R, RIhnRNP A1EE /K VAT CYP2A6IK R IE K VAT 4 — & FEJE I R

X CRIF 5T 25 S Ay 33— 20 B A P 005 (1005 DR BH A 1 T — S I 2 R
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