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BEAERBNETRAMS (AIRERHEERREE)
SRR TR E

b Mgz B 5 CYP2E1 @ microRNA 17 & A 3B 4116

SETEE TR ER SRKFEEREMRRESE R

bt b CYP2EL I3FEH 2B L OEEEHNICRS TEE/R PAS0 S FHEDO 1 >TH
B, AP TII, & b CYP2E1 ORIHAENZ miRNA 23885 5 285 L7-, CYP2ZEL
mRNA © 3-UTR |2 miR-378 5 & 3 588k (MRE378) # R L., MRE378 izt
L T miR-378 AMERERICIER T3 002Ny 72T —¥T v iIc L VBE L7,
Pre'miR-378 ®EAIZ L W . MRE378 2817 T A I KIZBWT NI 7 = T —EiFEH
DIETFTHBRD LN Z L35, MRE378 23 miR-378 IZ X W @Bk &, REHIHIH
RERIZBNTWAZ ERFE I, £72, 3-UTR 280 2d& 2V CYP2EL
HERE HEK293 Mifa & #5352 &L T, CYP2EL ¥ > /%7 BRHEE~D miR-378
DOHEEBEKRIFT Lz, 3-UTR 2&ie CYP2E1 BERBMITIRIZB WV TD A,
pre'miR-378 MAIZ L % CYP2E1 # V' R/ BHEBABEDIKTHRR DOz, 2O EH
5H. MRE378 % 1e 8-UTR OFED miR-378 12 L 5 CYP2E1 ORBEMFICEE
REEEREZLTNDLZ LR RENTE, KRiZ, miR-378 12 k% CYP2E1 RBIFHE 13
EEiCe MIFRT THEEX TWAERTH LN, 26 BRIEDOE MEAFIZBITS
CYP2E1 mRNA & % X7 ERBEER L UEERTETE, mature miR-378 BHEDHEE
e a5 - &L CEii L7z, CYP2El mRNA BEE L ¥ R/ ERAE L OMIC
WTIEDMBIREENED b?, £/, miR-378 BEE L CYP2EL ¥ U R/ EREE
BELOCYP2E1 IR L OMICEEREHENIBO LN Z A5, miR-378
K ABFMmEA L MTICBIT 5 CYP2EL OEEMARRBICELE L T35 Z L 2ng
Entz, RFEFATH -7 CYP2EL DEEHFE RIS L T, miRNA (& L 58FRM
HIHSAE 2 Fr- (BT 5 Z L AT, miR-878 12X 5 CYP2EL mREHMEAIL. &
FMFICEIT D CYP2EL BEEOBAAZZSISEZTERO 12 LTEZLNSD,

A BFEBEH HoE I HRIGRHEHICELIRELEER
ERBOGIL, Bk, Ex. Ik B23&133 b7 o 4 P450 (P450, CYP) T
DEOE TR EBAEOE [THRISI &5 (Nelson et al., 1996), P450 (Zi3%
SEESND, BEWORFEEYE., RED K DSFEMNFEEL, 7/ BEFIOMH
DIEHE 72 & DERSN BN RMEY FEHCE 77 IV —HEIh T3,
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Fiz CYP1, CYP2 BLXTU'CYP3 77 2
U—IZBT 555 TRENSEY AL EINBY
DRFHZTR BE-9 2, P450 12 & 5
BO& D% 13T FRNCATE M2 WE ~
DM (R Th 508, REHEMELIC
KV EEREY 2 AR LEERBICLE
EF5Z ERmb5N TS (Gonzalez,
2005),

CYP2EL |3 EIZATIRICRE L TR
0. MCHBICEBWTHERENRD N
%o CYP2E1 |ty B O/ E VML
EMERBELEL, TEFTI ) 720R
AV=TVRREDEY, =¥ ) —L%
T b MEAERER EORBIEESC,
=ba Y7 IUCEREDEFEEME R L.
#HZ < DILEMORBICES L (Luand
Cederbaum, 2008), IIHEEAZ1F T4 <
BRI bR TEE P450 & F1E
D1OThHd, HEHLRDAVY=TTF

Protein

&
S

R )=z LY CYP2EL H &35
S, ZFORBMBEEST DL EBMOLN
T35 (Bolt et al., 2003), t k P450 4y
FREDITEL A LT, AEARYOARME
WBEICLVFEINREN, T LAY
WY REROVEBALVES ¥ — %215
LLEEZRET D, LWVWIREL~L
TOREHBIZL 2D THD (Dogra
et al., 1998; Gonzalez et al., 1993;
Honkakoski and Negishi, 2000), L1,
CYP2E1 OFE|ZIXZ D X 2 AL &
TE—Ii3EA L2vy, CYP2EL # /%2
HoOHEMIZIL, CYP2E1 mRNA O848
oW EREINTEY (Song et al.,
1986). CYP2E1 FE A H =X AL+ LT,
mRNA &% 7 B OREN: & DERE
BRFEDBES L TVWDZ ERRERTY
% (Song et al., 1987; Roberts et al.,
1995),

mRNA
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Fig. 1. The relative contents of individual P450 isoforms in human liver. The percentage of
each P450 protein represents the mean + SD from 60 human liver samples (Shimada et al.,
1994) The percentage of each P450 mRNA represents the mean + SD from 12 human liver
samples (Biéche et al., 2007).

v MTFEFIZFRBR 5 P450 & /%
JEDIL, BbLbEEL LD CYP3A4
THYH ., 2P450 REEDHK 30%% 5 ¥

DT ENRLEImEh T3 (Fig. 1), &
VW, CYP2C (20%) & CYP1A2 (13%)
BEm<<HE L, CYP2EL 1T 4 ZBEHIZEW
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HHZRLTWD (8 7%) (Shimada et

al., 1994), —7% . mRNA B L ~L T3
fli L723%& Tid, CYP2E1 8% b &< .

£ P450 BEED 56% % 5T\ 5 T L
B FEHE S 7z (Biéche et al., 2007).
%72 Sumida & (1999) 1%, & FiFH
TV 15 Bk E AW REHC LY

Cytoplasm

g i
TN . TRBP - 4
m Exportin 5§ TRBP
Uiyt

Precursor-miRNA

CYP2E1 mRNA %# &%, CYP2E1 7
n—TEETHDHIuLY XYY 0 6
IKERICEERTEME L IEOHBEZRE RN T
EEZWELTWS (y=0.000x + 1.744, r
=0.036), ZhbHDOH|EMNS, CYP2EL

DFEAERFEBIC G EREHRREHME A =
ALBEb->TNA I EREZLLNS,

Dicer

Mature miRNA .

re-miRNA) ‘
(Pre-miRNA 2.0 RISC
(RNA induced silencihg
* complex)
L GTMpppG = AAAAA
DGCRS Ribosome
Drosha
GTMpppG = AAAAA Tra nslmiunu! repression
Primary miRNA s D :
(Pri-miRN /,\} mRNA d(‘}ll‘il(lklll()ﬂ

Fig. 2. Proposed mechanism of gene silencing by microRNAs. miRNA genes are transcribed

by an RNA polymerase II to generate the primary miRNA (pri-miRNA) transcripts. The

initiation step is mediated by the Drosha in the nucleus. The product of the nuclear

processing is ~80-nt precursor miRNA (pre-miRNA). This structure can serve as a signature

motif that is recognized by the nuclear export factor, Exportin 5. Upon export, the

cytoplasmic RNase III Dicer participates in the second processing step to produce miRNA

duplexs. The duplex is separated and usually one strand is selected as the mature miRNA,
whereas the other strand is degraded. Mature miRNAs are incorporated into the effector

complexs, miRISC. miRISC recognizes target mRNA and causes translational repression or

mRNA degradation.

MicroRNA (miRNA) [ # > R7
Bxa— KLV 20~25 HERE DN
TEYEDIKSF RNA ThH B, HIDIZHRR T
¥R &SN (Lee et al., 1993; Wightman et
al., 1993), BEMICIAS REFESHL TN
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ZEBHLNRERY, B FOBERNA
HICEb2EERFD1 2L LTELDL
N T3, Fig. 2 IZ miRNA O RGBE %
~9, miRNA OFiEE{ATH 5 primary
miRNA (pri-miRNA) . # v <7 B#%



a— R4 58EF LRI RNAKRY A
T—EBIIIZL > TEEIN% (Kim,
2005), #%W T Drosha & FEIEN 2 E£3RIC
£ 0 #) 60~80 HEFEE D precursor
miRNA (pre-miRNA) (Z8lr & %,
Pre-miRNA X, Exportin 5 {2 & Y & H»
HfifE A~ L ik S, E HIZ Dicer iZ
£ o T 20~25 HHE D miRNA duplex {2
giviahsd, £0%., 1 A8 RNA &7
> 72 # miRNA (mature miRNA) i
RISC (RNA-induced silencing complex)
(CHY AT, 2R mRNA © 335
fEi (3-UTR) (ZEBFMAIICHES L.
BERREFOMREZMmE, b L <X
mRNA 25352 LIZX W RBEEZAIC
f#ET5Z Enmbn TS (Bartel,
2004),

miRNA [ZFE4A LMD /b, HE5H
REEBRREMBRZOMMI Do TE
D, TORBOREIZLVEREDKHA
BEERIENDEZEXLNTVD
NETE MIBWT 700 BELL Lo
miRNA B8 E Sh, F4 ZoFid#mL
TETEBY., ThZn® miRNA DIEH
mRNA O FRIHAREL 2> T D

ngljll

-
o ~—

(http/microrna.sanger.ac.uk/), t
mRNA @ 30%#2 53 miRNA (2 X - THl
HWENTWDAEEMERH D L RBEH T
VW5 (Lewis et al., 2005; Xie et al.,
2005) 73, FEBHIC miRNA OFEfy & 72
DI EVFERASNIEBETFIXEED 20,
ZIE T miRNA (2B 2055812,
BB TERICTRbh T 3,
% < O miRNA X IE# MR o~ M Rk
TEBDMMET 42 Z &0, BOBERHE
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TEZL>TRAERETH &
(Calin et al., 2004; Lu et al., 2005) 387
L2720 miRNA &3 & OB
ERRBREINTWD, —F, Eyghresy
B2 W TIX, 2006 4z CYP1B1 28
miRNA (2 X > TREFAFH D Z &2
YFRBICBWTHO TRENT
(Tsuchiya et al., 2006), = DFFZEIZ LV |
~eYlale v o RERTEHE ST X k
TUF—ND 4 LKL EH S CYP1B1
23 miR-27b |2 X o CEIRRIME 2% 5 =
ERH LIS, ED%, CYP3A4
7 EOEMRHEBEROFHEICEET 5
pregnane X receptor (PXR) 73
miR-148a (Z L W FFRIHI S h 5 = &
(Takagi ei al., 2008), CYP24 & Z D%
IR BLUZES 59 % vitamin D receptor
(VDR) 734£(Z miR-125b IZ & > THE
filZ5 175 Z & (Komagata et al., 2009;
Mohri et al., 2009) & M4EFFERICIB T
B G 72 o7z, £72 Pan 5 (2009a) 1%,
miR-27b 7% CYP3A4 ZHlf L T8V, %
72 VDR Z i35 = & THIEMIZ D
CYP3A4 DREHZAIHE L TWDH Z &
EROCHE LTS, P450 DA B,
F7UAR=Z =T L THEFENL »
MOBENRREIN TS (Kovalchuk et
al., 2008; To et al., 2008; Pan et al.,
2009b), Z @ X 512 miRNA (335
BRCLORBICES T 2RERF, b
TUARN=E —ORBEFHICLEET S
ZEBRBIZAGNER-TETEY,
EYEESTFICB N T HRBRLEHICES
TOEERRTCTHHEEZLNS,
AT TiZ. CYP2E1 D#:5 4% FH



AH=RAALE LT miRNA OB &0 (¥ miR-378 & miR-607 D 2> THho 1=,
HERE L, B¥IC, 3 Pa—¥R miR-607 IZfFIE TORBE N IEE ITIEL |

ok CYP2EL @ 3-UTR I +H#8 72 —77. miR-378 IZMFIB CTHREIRED b,
miRNA ##£5& L7z, miRBase Target CYP2E1 mRNA ¢ &b m W R
database (score 18.31 and energy -16.95) %R L
(http//microrna.sanger.ac.uk/) # B> el &b AR T miR-378 121k B

TZFRATICE WV TiE, miR-378, -607, -223, L7, Fig. 312 CYP2E1 mRNA @ 3-UTR
"105 7 £t 24 miRNAs 2MEH L LT ICRH & h 7 miR-378 2464 L1854k
¥ 5z, Targetscan (miR-378 recognition element:
(http//www.targetscan.org/) % fi\ 7= MRE378) %57, RHFIFETIX, & b
FRAT Tt 6 miRNAs B2 F b, W7/ CYP2E1 ORBMAMICE T 5 miRNA 0
TY A MZIHE L TFE S 7z miRNA BEZHAOLMCTHZ LB L,

Human CYP2ZE]l mRNA
34 1515 1667

G MpppG ORF } Poly A

[559 to 1580

/\

MRE378 5! -guuuU(ll?A]TxUUGUU[’JCI%AGCf:IIJIC?CI}([}Z‘\UttCtC -3

hsa-miR-378 3' UGUGUCCUGGACCUCAGUCCUC 5

Fig. 3. Schematic representation of human CYP2E1 mRNA and the predicted target
sequence of miR-378. The numbering refers to the 5 end of mRNA as 1, and the coding
region is from +34 to +1515. MRE378 (from +1559 to +1580) is located on the 3-UTR of
human CYP2E1 mRNA. bold letters, seed sequence.

B. BF 45 1%

t MEE B>k HEK293 #ifaik FAIZFELTWS, ¥/, pGL3/UTR1
American Type Culture Collection B LT pGLS3/2xUTR1 /X CYP2E1
(Manassas, VA) X9 BEAL7Z, 10% MRE378 & 1e 3-UTR Wi jr O—1

FBS.45g/L 73— 2 10 mM HEPES  (+1549 72 5+1627) 2 F N En 1 2% /-
% & ¢e DMEM T 5% CO2f£/E I, 37°C X2 5FLTEY, pGL3/UTR2 i

TH&E LT, MRE378 & £72u 3-UTR WA
ERLEZELVAR—F—7F X3 RO (+1628 7 H+1657) % 1 >HL T3,

B % Fig. 4 12”7, pGL3/3xMRE i pGL3/c-378 iX miR-378 |2 522 FIAHAY

MRE378 % EH BT 3 . BEHIEFA L TBY, miR-378 Icx4 5

pGL3/3xMRE-Rev |3 FmIC 3 2% positive control & L CTHW /-,
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Xba'l

pGL3-p 0 O
Xba 1 pGL3/c-378 () 0O

Luciferase

SV40 poly(A)
gene

pGL3/3xMRE 0 ()
0 ()
0 "T"HO

+1549 +1627

O Lee H"HO

+1628 +1657

O Lo HHO

O SV40 promoter O SV40 poly(A)
B miR-378 recognition element in human CYP2E1 (MRE378)

A miR-378 complementary sequence

pGL3/3xMRE-Rev

pGL3/2xUTR

SV40 promoter
pGL3/UTRI

pGL3I/UTR2

Fig. 4. Schematic representation of the luciferase reporter gene constructs. Various target
fragments were inserted at the Xba I site, downstream of the luciferase gene in the
pGL3-promoter (pGL3p) vector.

b bk CYP2El OFFRHEEL (coding
region) ZE{eHHE ST A I K
pTARGET/2E1 ZfER L 7= (Fig. 5B),
CYP2E1 DFHFRMENL & 3° -UTR 2 & 3o 55
72 A X K pTARGET/2E1+UTR (Fig. 5A)
ST DFETIER L/, [-2-3-2 THIE
SHTZPCREW (4762 2>5H+1667) %

CMV promoter
P

pTARGET
2E1+UTR

O 3yt
SV40 poly (A)

pTARGET X2 & —|Z T4 ligase & Fi\V>T#
HirF, DHba = > B F » hMENMICTEEEG
¥liz, ZO7F A3 K& pTARGET/2E1

TIAI REMBBZ DD, Xhol &
EcoR V TRIFFIZIHIL L. HHID DNA i A
ZRERM . T4 ligase & AV THLAIA R,
DHba =2 7 v NI Bl L T-,

CMV promoter

)

coding region

°
SV40 poly (A)

Fig. 5. Schematic representation of the CYP2E1 expression plasmids including (A) or excluding

(B) 3-UTR of CYP2EL.
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T—E7 vEA1ZLY pre-miR-378 D&
25 L7 (Fig. 6), Pre-miR-378 mi&
A XY pGL3/c-378 Tik= s hu—)
D 3B%ETHEEBETL, BEALE
pre-miRNA 23 HIBEN TEV T 5 = & A
W S, pGL3-p 5 & OF
pGL3/3xMRE-Rev CiiEMmn L F 2358

FE—AD2T%E THEHDETRED B
iz, &6iZ, pGL3/UTR1 B Lt
pGL3/2xUTR1 T%,pre-miR-378 D& A
CEDEMHDETARD bt MRE
2& £720 pGL3/UTR2 Ti3iEMD LB
MRO LN, LLEO#ERL Y MRE378
PEERTH D Z ERRBR I,

» b7, pGL3/3xMRE I BWTa v

[ Precursor for control
B Precursor for miR-378

Xba'l _
PGL3c-378 0 0 h_.—_l
POLSAMRE h———'“

POLIMRE ey H

pGL3/2xUTRI O "0 __—"l_J

+1549 +1627
TRl - —

| iil__—‘—ﬁ sk
]

+1628 +[657
f T T T T T T
0 20 40 60 80 100 126} 140 160

pGLIUTR?

O O

Relative luciferase activity

SV40 promoter SV40 poly(A) c '
O [ O P (Firefly/Renilla)

¥ miR-378 recognition element in human CYP2E] (MRE378)

& miR-378 complementary sequence

Fig. 6. Luciferase assays using the reporter plasmids containing various fragments downstream
of the firefly luciferase gene. The reporter plasmids (170 ng) were transiently transfected with
phRL-TK plasmid (30 ng) and 20 nM precursors for miR-378 or negative control #1 (control) into
HEK293 cells. The firefly luciferase activity for each construct was normalized with the Renilla
luciferase activities. Values are expressed as percentages of the relative luciferase activity of
pGL3-p plasmid. Each column represents the mean + SD of three independent experiments. *P
< 0.05, **P < 0.01, ***P < 0.001, compared with the precursor for control.

N7 25—8T vkA RiT-o7- (Fig.
7). pGL3/3xMRE 35 J. O} pGL3/c-378 =
BT, pGL3p &L T, 1nM TH
BEREHOERTARD O, 512 5nM,
25nM FHRESEBHZ LIk, BEK
FHIREEDETRRD b,

C2 N7z —VYEHICERIET
pre-miR-378 D& ERIEHI /2 5

3D 77 A I K pGL3-p. pGL3/3xMRE

BIL O pGL3/c-378 # H, EAT A
pre-miR-378 DEE 2L X ¥, FERIC
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Fig. 7. Effects of the precursor for miR-378 on the luciferase activity. The precursors for miR-378
(1, 5, 25 nM) were transfected with the reporter plasmids (170 ng) and phRL-TK plasmid (30 ng)
into HEK293 cells. The firefly luciferase activity for each construct was normalized with the
Renilla luciferase activities. Values are expressed as percentages relative to the activity without
precursor. Each points represents the mean + SD of three independent experiments. *P < 0.05,

**P<0.01, ***P<0.001, compared with pGL3-p.

C-3 CYP2E1 Z&E¥#H HEK293 #if iz
BFD CYP2EL1 # U N BEORBEEIZK
X9 pre-miR-378 » F %

HEK293/2E1+UTR fifnt L O~
HEK293/2E1 #ifd(Z pre-miRNA % & A
L. CYP2E1 0¥ R/ ERBREICRIT
3 miR-378 BRI B OEE LR L/~
(Fig. 8), HEK293/2E1+UTR #2331
T, premiR-378 EAIZ LY, CYP2EL
R ERBERETa b — Tl
AEETLE 60%), LaL,
HEK293/2E1 #ifgiz 5\ Tix, CYP2E1
R ERBBOESIRD S h
272, 6> 7T, MRE378 # &% 3-UTR
DIFFED miR-378 12 & 5 CYP2E1 M3 H,
MHNCREZRI-LTWAZ ERREN
y i

C-4 Pre-miR-378 IZ X %5 CYP2E1 # >
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NI ERBEEHO CYP2E] BERIEME 4 5
L L7=3E
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JHEOREBEDOKE %, CYP2E1 D7 1
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L7, HEK293/2E1+UTR #ifa} L
HEK293/2E1 #if2iZ pre-miRNA % & A
L. 72y x4y 0o 6K LEERE
PHEZHE L7z (Fig. 9),
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A. HEK293/2E1+UTR cells B. HEK293/2E1 cells
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Fig. 8. Effects of overexpression of miR-378 on CYP2E1 protein level. The CYP2E1 protein
levels in HEK293/2E1+UTR (A) and HEK293/2E1 (B) cells 48 hr after the transfection of 10 nM
precursors for miR-378 or negative control #1 (control). The CYP2E1 protein levels were
determined by Western blot analysis and were normalized with the GAPDH protein level.
Values are expressed as percentages relative to no transfection (-). Each column represents the
mean * SD of three independent experiments. ** P < 0.01, compared with the precursor for

control.
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Fig. 9. Effects of overexpression of miR-378 on the CYP2E1 expression. Enzyme activity of
CYP2E1 in HEK293/2E1+UTR (A) and HEK293/2E1 (B) cells 48 hr after the transfection of 10
nM precursors for miR-378 or control. Chlorzoxazone 6-hydroxylase activity was measured
using the cell homogenate at a substrate concentration of 500 pM. The control activities in
homogenates from non-treated HEK293/2E1+UTR (A) and HEK293/2E1 (B) cells were 70.5 +
8.5 and 41.9 + 1.0 pmol/min/mg, respectively. Each column represents the mean + SD of three
independent experiments. ***P < 0.001, compared with the precursor for control.
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Fig. 10. Effects of the precursor for miR-378 on
the CYP2E1 expression. The precursors for
miR-378 or negative control #1 (0.1, 1, 10, 50 nM)
were transfected into HEK293/2E1+UTR cells.
After 48 hr, cell homogenates were prepared and
chlorzoxazone 6-hydroxylase activity was
measured. Values are expressed as percentages
relative to the activity without precursor. Each
points represents the mean + SD of three
independent experiments. **P < 0.01, ***P <

0.001, compared with the precursor for control.
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Fig. 11. Effects of overexpression of miR-378 on the CYP2E1 mRNA level and its stability.
The CYP2E1 mRNA levels in HEK293/2E1+UTR (A) and HEK293/2E1 (B) cells 48 hr after the
transfection of 10 nM precursors for miR-378 or negative control #1 (control). The CYP2E1
mRNA levels were determined by real-time RT-PCR and normalized with GAPDH mRNA.
Values are expressed as percentages relative to no transfection. Each column represents the
mean * SD of three independent experiments. **P < 0.01, ***P < 0.001, compared with the
precursor for control. Stability of the CYP2E1 mRNA in the HEK293/2E1+UTR (C) and
HEK293/2E1 (D) cells. The cells transfected with 10 nM precursors for miR-378 or negative
control #1 (control) were simultaneously treated with 2 pg/mL a—amanitin. Total RNA was
prepared at the indicated times. The CYP2E1 mRNA levels were determined by real-time
RT-PCR and normalized with GAPDH mRNA. The amounts of mRNA at time 0 (the time of
addition of a—amanitin) in each group (miR-378 or control treated) were assigned a value of
100%, and all other values at different time points were expressed as percentages of the time 0
value. Data are the mean of two independent experiments.
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Fig. 12. Effects of overexpression of miR-378 on the stability of CYP2E1 protein. The HEK293/2E1+UTR
and HEK293/2E1 cells were simultaneously treated with 100 uM cycloheximide and 10 nM precursors for
miR-378 or negative control #1 (control). Cell homogenates were prepared at 6, 12, 24 and 48 hr later and the
CYP2EI protein levels were determined by Western blotting and normalized with GAPDH protein. The

values were expressed as percentages of the time 0 value. The reproducibility was confirmed by two

independent experiments.
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Fig. 13. Effects of overexpression of miRNAs on CYP2E1 protein level. The CYP2EI protein levels in
HEK293/2E1+UTR cells 48 hr after the transfection of 10 nM precursors for miR-378, miR-223, miR-105 or

negative control #1 (control) were determined by Western blot analysis and normalized with the GAPDH

protein level.
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Fig. 14. Relationship between the CYP2E1 mRNA and protein levels (A), the CYP2E1
protein levels and chlorzoxazone 6-hydroxylase activities (B) in human livers. The CYP2E1
mRNA levels were determined by real-time RT-PCR and normalized with GAPDH mRNA levels.
The values represent the levels relative to that of the lowest sample. The absolute CYP2E1
protein levels were determined by Western blot analysis. The chlorzoxazone 6-hydroxylase
activity was measured using human liver microsomes at a substrate concentration of 500 uM.
Data are the mean of two independent experiments.
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Fig. 15. Relationship between the miR-378 and CYP2E1 protein levels (A) or translational
efficiency of CYP2E1 (CYP2E1 protein/mRNA ratio) (B) in human livers. The expression levels
of miR-378 and CYP2E1 mRNA were determined by real-time RT-PCR and normalized with U6
snRNA levels and GAPDH mRNA levels, respectively. The values represent the levels relative to
that of the lowest sample. The absolute CYP2E1 protein levels were determined by Western blot
analysis. Data are the mean of two independent experiments.
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