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W,3 B T 2 B AR T T LA SR D R R s R AR R BN L TR (MTT )5 48 T AL B W% 2 Bl 2 i fa oh
BRI, SR P 8 PR DU 8 48 1 A5 vt R A0 AH DG A8 B B 5 M, SR T 2 1 2R 5 il % 5 SO R (PCR ) LB T 2
PR TR 2, 5 FREIRRRENS S EUF IR R BH ML 224 X HepG2 1 L-02 4RI ASRIREBE RSN KA HIFE T , 1M 3
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Abstract: The environmental pollution pose a threat to human health when exposed to harmful chemicals. Liver,
mainly for metabolism, is undoubtedly the most sensitive organ to those harmful chemicals. In the present study, we
established an effective in vitro screening model with multiple parameters for evaluation of hepatotoxicity. Five
hepatotoxic chemicals and a plurality of three non-hepatotoxic chemicals were selected as positive controls and
negative controls, respectively. Meanwhile, three kinds of assay were also applied in two hepatocytes for compari-
son. The growth inhibitions in these cell types induced by these chemicals were examined using MTT assay. Close

relevant indicators of liver injury were then checked using high-content detection method. Hepatic enzyme contents
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were finally tested by real-time quantitative PCR. Five hepatotoxic chemicals showed significant inhibition on the

growth of HepG2 and L-02 cells in different patterns. Furthermore, when those hepatotoxic chemicals were admin-

istrated in these cells, the liver injury-related parameters exhibited distinct degrees of changes. Our finding indicates

that L-02 cells showed obvious higher sensitivity and specificity than HepG2 cells in hepatotoxic evaluation. The

mRNA levels of metabolizing enzymes were also remarkably higher in L-02 cells than in HepG2 cells, indicating

that L-02 cell is suitable for in vitro model closely simulating liver metabolism levels in vivo for hepatotoxic

screening.

Keywords: hepatocytes; hepatotoxic; toxicity screening; high-content detection
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JEFEPE G 26 | X T4k 27 o B85 KU 7 45 B A
B,

b7 5 AT 3 ik Z2 RV FIPL IS S LA
T AL RS B A AN A0 B AR 5 E IR AR
FRE/NE 7 0 28 I 25 A s A B SR
R RS R ES R TR N R VTR S 3l o < ]
AN IR 58 A IRSL A7 1Y, 248 M P 45 8 - e 2 X 240
AR AR O EE 2 B A PR O 2 TR A AR ZRid R
5 LR R AL ARG, 4 1717 7™ A R A PR 2,
Jei SR A 4 L 1) B o S A B A

o PR TRR 7 18 22 0 2 18 TE AR R 20 ML 2548 R D) e 5
REPEMTTHR T | IR A T A A R A IRIE S AR
K e R T AR S E S A
(Y FENA] , TR — S AR OR B 5 R AR S A
B A DGR B, B LA 0 PR T A
MR . o NIRRT R GEDRRD T RE B i R GEAE
W BEPEDLHIAS I A TE R MR s S T TS 2
AR BT RE FE AE B S AR AL TR A RO R R
UEAER , R PN IR RE A% SN 2 AR S 20 i 24
A SR B PR AR AL, J2 PPl e Ak 27 o
JHF 4000 25 A 0 000 A 2 o U B R 00 AT T
B MR ) A R AL s P TR R 9 2
4 E 41 5. Hoechst 33342 . DCFH-DA ., Mito-
TrackerDeep Red FM . mBBr Fl DIOC6(3)%, T 1143
1] P S ARG I 40 2% g A 07 | 200 L PR 3 A 2R K F 2
LA F A B 100 | A DTG TR 55 S R 1N B W) ) 4347
FRPESER,

NIRNITFEE 40 M 22 HepG2 HA 1E & 1T 41 B 9 1R
ZIJREFNRE R PR T B E B A AR 2R L
JBPEEr, 5 A 40 i 2 HepRG 4 it AH LL B8 R A2
FE R BEIA A A SN T A A O ) 3R AR AR A 2

— T L-02 4= A IEF AN AR A 9 AR 4
(FRAE  DREFR IR S 3%, v LUE ARG 37, E 4 K=
FAAEARSMNIF B M i e i R v U IR L, AR5 38 2
DL HepG2 4HMEAN L-02 4 ffd 4 X 42, &7 2 45
VA SN AR | I g 2 ol 248 i 00 T35 47 614 i
77, 3 A A RS M AR A

W P A2 T R B I R AN 2
PR e R, L 7 3 A5 0 A7 R 2 E R AIF 9 ) 44U
K ZE R H DL — S50 I Brbr ot | k=
b, T E AT B T 4 AR S S A AR i
RS R I 1 LA TR A5 XU ) 1k 2= 9 i
JIT LA ST 38 B B T R L AR
VEHR 2 FlFANM 5 FhPH 2 & 3 FhBAMEZS, 1o
DU P 5 e o il S 7 L (MT T 1) B AN
[ 25955 2 FhAn B A ) A= KAl VB T, 9 LR
e PRSI 32 2 % 2 4t i U000 482 4% 1 RE D, O
SR FHSCHT E B PCR L HLER T 2 A 4n it i) 25 0 R 5%
i &, HLIE b, o] DL ik b 2 b A i X B 1k
245 () RRURE A | T 5 A9 1L S A o A 1 DL R AR
JFF 24 T 7K S 14 1 ) 5 3 R B AN AR AL A B
i 3o 3k BB B 5%, T DA A BR 0 R RE % 5 SO 9 1 Ak
=5 B P % BN 7 3 LA B 4 495 ML 1 %) 1 2 2S
FE IR,

1 # #1575 % (Materials and methods)
1.1 40fEdk

ARSI BT FH (9 40 i 3R O HepG2 A\ U8 i 20
Jitd 22 AN L-02 AR IEH AF40ME &, 20 1 E AR
VA AR S B A0 M R s
1.2 FEAER 5]

ER TR PR (99 9% ) FR R TU A 2R (97.5% ) Il 48
(99 .9% ) FIIHILZEKHN(99.7% Y [ Hh FE £ 5 25 S A
SEWFIEBE  SUA ST TR 41(99.0% ) A BE 1 25(99.0% ) Fil
DIOC6(3)(98.0% )7 e H 5t l F aladdin /23 7] 5 #7165
PR —44(99.0% ) A U Ple Ak Ty A PR &l 5 Hiam o
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F2(99.0% ) — F FE AKX (99.7% ) | E M 5 (98.0% ) Fll
mBBr(99.0% ) % Yt ¥R £ g H Sigma 2 F] ; Hoechst
33342 \DCFH-DA #¢Jt# 4+ Fil SYBR Green qPCR
Mix(2x) Il FI 38 = R A P8 AR A BRA 7] 5 MitoTrack-
erDeep Red FM % JCARE I H Yeasen /A Fl .

Z 1 e B A5 1L (Synergy HT, 3£ [E Bio-Tek 2
F)), ' N 8 & 48 (CELLINSIGHT CX7, 3%
Thermo 23 7), SEAT € PCR {X(C 1000TM Thermal
Cycler, 3¢ [E BIO-RAD 7 A, i il 1 A% 2 25 (1 0
{L(NANO DROP 2000C, 2 [# Thermo /3 ),
1.3 SEJrik
1.3.1  MTT RIS R 2 Ak 2= P okt 2 A
) A R A A

WAk —F X6 A K T A 40 L L % B R 6 000 A -
FL R T 96 fLARH, K 9% 24 he KH  BALIMA
ANl BE 1 32 iR WA, BRI 3 N R AL
Hofme KM BER 2 1000 pumol - L' (EP R 12 e iR 682
mg-L™", EhER PUFFR 2K 444 mg- L', A ISR M 296
mg-L™" FI#&F 823 mg-L™' M5 E IS 372 mg-L™',
FPGETRAMN 294 mg- L™, PiIFILAR 176 mg- L™, Hi %€
KHA 392 mg-L7"), FFARIK 3 f5m NRERE 4 DU,
SR A IEFRR k23557 24 h, R MTT 15K
AU ACRE , T34 W B 2 iR 5 i A= K 1
IR F, FH SPSS 20.0 544 35 2 B0 il vk
(Cs0)o
1.3.2 TR A DU 2 PE LR AR DC S B0 A2 Ak

DL 3 FhOCIRE A G O AT R
439} Hoechst 33342 (# {%,)/DCFH-DA (4% {)/Mito-
TrackerDeep Red FM (41 {f); Hoechst 33342 (i {1)/
DIOC6(3)(4# %) ; mBBR(£%{4)3 Fii

Wb F X HUE KA A0 L 5 000 A - FL7 2
F 96 FLAk T, B5 55 24 h R B BRFLIMACK R MR 1Y
ZRY), R E R E 3 AR AL, a2
W I (T R PH 2 ) 56 T e L) | XSS 25 TR 4 ) A
SRR DU BRI S SRR Y 5 RV BE 141 2
IC, B, KUK LA 2 A5 U BEARR BE 0] T P46 B 4 IR BE
JHFRE I B A2 W o (T PR I P 0 ) A e R — 48 it
IR A FEK AN W 45 25 VR FE 5 MTT AR A, 48
J& L AREEARE FRA TP G SE 24 b AR, A
B, 5525 IR N AR W R R 22 /b i (PBS) 1K
Ye—IK, % PBS J5, 7E 96 fLARH A FLINA 50 pL
ANEDENCIREHR AW 37 CHROGIFH 20 min, IHH
SR JEF2 96 FLAR N WA, H] PBS V8 Bk — X5 B

FLENMA 50 wL PBS, ¥ 96 fLHR B T i IR A 5
AN, 15 2N LA R SE0G -9
ARSI Y 5 25 O IR AL 350
) LA T S BT
Horb X TSR ARG A FE bR, Z e S
B B 3T P
BP9 =8 G B AR P SA{E A2 GR B
OB i 22 (1)
Xof 52 ) i AORSE  Da/ F HE A , Z20m [FE  1
FRR 2 Q) A B
BRI (5 = 2860 3 HUAE ST 25 (E -2 i
LUAE P 22 @)
MU S EORE B E | SR BRE R M B AR
R
kit = (TP + TN)(TP + TN + FP + FN) (3)
RELFE = TPATP + FN) “)
Fi5eE = TNATN + FP) ®)
. TP 7R -5 FREY) O 0 BF S LA SC I S 4
AR R BHPE A8 FP 267R 55 BHPE ) & I 2R L
A OGS 2 50028 10 0 B 1 19 85 TN 6o 5 B 1
Yy C AU BEPERL A 5 14 2 85048 10 A B4 10 1 4K
FN /R 5 B © %0 22 AL A 5C 1 S 8028 1k
R B AN SR
1.3.3  SEAFE i PCR A I 20 At 25 1 fh 2 il 4y
RIS mRNA AT XH ek & &
AL F X EE K IR A L 20 J7 A4S - FL7 e Fp
T 6 fLHR,24 h J5 M CO, 553554 HU | B
fElR B DI TR0, 1 mL PBS H &
Je A% 2= JCHE 1.5 mL EP 45,3 000 remin™' B0
10 min J5 55 15, S UL B8R 2D SR 12 LA
RNA BRI 2 (FE P 260 nm AT 280 nm U 52 I
TEIE Aygy Il Aygy, LA L3R BN RNA BT , 2 IR UL
PB4 T 1005 S N, 4845 1) cDNA F-20
CIRAT
SR A3 2 PCR F21F , B REAR IR 3
SAE . ARAE 270 PR A H R SE R AR X %
R, AT BN S YA IR 1 R,
1.3.4  Geitortr S8R L
A S 45 R IR T 2 /0 3 o 7 A,
FFF/R A mean = SDKGHAEE | R AU AR S B S0
5 UL R SPSS 22.0 G b2 8 4 4T B R A B,
52855 % T SPSS 22.0 Ge it A AT B £
77 2253 M1 (One-way ANOVA),
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2 Z55 (Results)
2.1 R[AHEEE AL 22 B A3 % 2 ol 48 A A% A 20
YEM

it MTT P T 8 Fiib &9 XT 2 A4 i i
ARIHER G 2), 450K ,5 FhBHED T 2 F
21 B 34 2 B AN R R R AR A A KA I AE L, H
L-02 ZH LAY 1C,, {3 AS [F] #2 B #h /N T HepG2 4f
J o T BFE 0 5 T A B0 SO 58 B8 18 41 41
YEM .
2.2 i TR N AN ] B 1 Y Ak 27 1 a3 % 2 A
L5 A AL T A DC S50 52 e

A A LA IC,, A e K45 25 Wk R AE
T2 P MRS, 6 i 5 B PEBLEIAR G S804 1
AR BE RS Ak, s PR ARG I 45 2R R, XU SF
PFRAM . Eh R DU 2R 2 Al 5 H 2546 B T HepG2 41 fifd
Bf, B8R]35 RIS P A R 7 A o AR R 57 A e
TRFNAIEH BR B A D . [R]E N BT B —
FREE R 81407, 40 Mok DNA & &340, 40 ok et i

EEE TR, AN TR R A PR T T P e AL £
T HepG2 4t Jfd i L s (A 5 Hi (57 150 A I A8 B AT, )
AR T HepG2 4t A B 25 B H K 5 ot e A I d A2
o FublRlms  SESFRREN F AT A 5 5 2R
T L-02 4 fns, to v] 5| R 3 A R e A 2k
A AL Y B AT AR A D T R s 2D [ i, A J5iE IR
I R P, A A Yt BT RE AR | 4R 4
MUFTRE A A PR T, T R R B LR 4 F T L-02 4f il
sy B 2 e (A B L 7 32 A B Sk AT O, 20 M At Ve A
KA ERRR VO PR R AT L-02 20 P 5T 1 1%
A R0 1),

AR AT S LR S EO0 BRI, 753 7 FH
PEY B DL R S 500 e/ v 22 R (minimum toxic
concentration, MTC) , Bl &) 5 & 1 5 N6 B i i
FAPESR G R/ N B (3 3 IR 4), SR RERW] &
FHYESVE T 2 FhAfaRs , MTC 2528 55 N K H
S R S5 R FEA S, M PEVER T 2 Fhati il
i, LTI S BT AR

&1 PCRIXBEPFTAMSIYFTI

Table 1

Primers used in real-time PCR

Bl 7]l

2P . TP JE op
Primer sequence
Target gene Amplicon size/bp
F R

CYP3A4 CTTCATCCAATGGACTGCATAAAT TCCCAAGTATAACACTCTACACAGACAA 52
CYP1A2 TGGAGACCTTCCGACACTCCT CGTTGTGTCCCTTGTTGTGC 41
CYP2B6 TTCCTACTGCTTCCGTCTATCAAA GTGCAGAATCCCACAGCTCA 44
CYP2EI TTGAAGCCTCTCGTTGACCC CGTGGTGGGATACAGCCAA 39
GSTAL2 TGCAACAATAAGTGCTTTACCTAAGTG TTAACTAAGTGGGTGAATAGGAGTTGTATT 57
UGTI1Al TGACGCCTCGTTGTACATCAG CCTCCCTTTGGAATGGCAC 40
GAPDH AGGTCCACCACTGACACGTT GCCTCAAGATCATCAGCAAT 40

x2 WUEHX 2 FETAERFBIFIRE (IC,,) ) (HELFREE , n=3)
Table 2 The 50% inhibiting concentration (IC,,) of different chemicals in two cell lines (mean + SD, n=3)

& 1C5y/(mol - L")
Compound L-02
LR MR Amiodarone 5153 =488 1938 + 305
X S5 8M Diclofenac sodium 16449 + 2162 15490 = 941

F#5-F Rifampicin

21547 + 14.64

158.52 + 14.64

EHFRIUFRE Tetracycline 147.18 + 1442 136.70 + 3.74
b 5 E 75 Tamoxifen 43.18 + 531 1801 + 325
FPEERR M Sodium citrate >1 000 >1 000
PUIRIMFER Ascorbic acid >1 000 >1 000
H1ZEKH Dexamethasone >1 000 >1 000
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i i JHEcTL XUASSREN HItEF PUFRER b B 2%
(@) HepG2 Control Amiodarone  Diclofenac sodium Rifampicin Tetracycline Tamoxifen

ROS+MMP

ER

GSH

xR R XUATS RN HtEF PUFRER Bt 2%

(b) L-02 Control Amiodarone  Diclofenac sodium Rifampicin Tetracycline Tamoxifen

ROS+MMP

ER

E1 &Y EFHAERENENE(HCS) 58 E &K
1 : ROS F/R I M, MMP F/R 2R B L7, ER 7R BT 54495 , GSH 7R 43 Bk B BK ; nuclei-#/ROS-4%/MMP-£L. , nuclei-#/ER-4% ,
GSH-%% ; %} HepG2 40/ , R 50 pumol-L™" (34 mg-L™'), XA IFH4MN 150 wmol-L™" (44 mg-L™"),
FIFEF- 200 wmol-L™" (165 mg-L™"), TUFFZ 150 wmol-L™" (67 mg-L™"), B EZF 50 wmol-L™" (19 mg-L™"); %} T L-02 4ilfi1,
J AR 20 wmol-L™"' (14 mg-L™"), G5 H24H 150 wmol-L™" (44 mg-L™"), FIFEF 150 wmol-L~' (123 mg-L™),
PYFRZ 150 wmol-L™! (67 mg-L™"), fBEH 35 20 wmol-L™! (7 mg-L™"); LB N 50 wm,

Fig. 1 The high content screening (HCS) images were obtained from the same well of cell line treated

with five chemicals by using different filters to detect
Note: ROS stands for reactive oxygen species; MMP stands for mitochondrial membrane potential; ER stands for endoplasmic reticulum; GSH stands
for glutathione; nuclei-blue/ROS-green/MMP-red, nuclei-blue/ER-green, GSH-green; HepG2 cells treated with amiodarone 50 wmol-L™'(34 mg-L™"),
diciofenac sodium 150 pwmol-L™" (44 mg-L™"), rifampicin 200 wmol-L™" (165 mg-L™"), tetracycline 150 wmol-L™" (67 mg-L™"),
tomoxifen 50 wmol-L™" (19 mg-L™"); L-02 cells treated with amiodarone 20 wmol-L™' (14 mg-L™"), diciofenac sodium 150 wmol-L™' (44 mg-L™"),
rifampicin 150 wmol-L™" (123 mg-L™"), tetracycline 150 wmol-L™" (67 mg-L™"), tomoxifen 20 wmol-L™' (7 mg-L™"); Scale bar = 50 wm.

2.3 AEIFFAnA A R TN AT R AL S O PR 255, HL L-02 AR TN TR R A S P 5 5 Y
PihE 1 i e REB0E | R BO% ARy 5 3 3 35 = T HepG2 41 i

JHRAERAR I, 2 PN IS ALl (R 5). XM L-02 AU AT 35 Ak 2 o R AT
PERFBA7 AOORS A | R AU MR S BE AP AR 2k B RE T B o
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®3 SRERNGZFXMUEYI HepG2 HAEMR/NSHERE (MTC)
Table 3 Minimum toxic concentration (MTC) of tested chemicals in HepG2 cells in HCS test
MTC/(umol-L™")
L&Y TR LR AL PAL I PR 43 A
Compound frifck Reactive Mitochondrial Endoplasmic FEBEHk DNA
Survival rate oxygen species membrane potential reticulum Glutathione
LR AL Amiodarone 25 25 - 50 125 25
XA ST Diclofenac sodium 1875 1875 375 75 375 75
F4@F Rifampicin 50 200 100 200 - 100
LR IR Tetracycline 375 150 75 375 75 75
52 E 25 Tamoxifen 25 25 50 25 125 25
RN Sodium citrate - - - _ _ _
PUIRIMLAER Ascorbic acid - - - - - _
HbFEK A Dexamethasone - - - - _ _
F4 BREENSZXUEYI L-02 HHEH MIC
Table 4 MIC of tested chemicals in L-02 cells in HCS test
MTC/(umol-L™")
EwY P4 RN R A BT 4543
Compound friH Reactf/e f/litoj}:londriil Ej)doplas)nﬁi Pk DNA
Survival rate oxygen species membrane potential reticulum Glutathione
12 2 R Amiodarone 5 5 - 5 20 -
XU S5 B4M Diclofenac sodium 37.5 37.5 1875 37.5 18.75 37.5
FIHEF Rifampicin 37.5 75 150 18.75 75 37.5
ERERDUIAE Tetracycline 37.5 37.5 37.5 - 37.5 37.5
A BE TS Tamoxifen 5 5 10 2.5 5 20
¥R EM Sodium citrate - - - - - -
PLIRIMLER Ascorbic acid - - - - - -
b ZEK A Dexamethasone - - - - - -
F5 2 TATRRG RIE S AE I B A T BE
Table 5 Predictive ability of two liver cell lines detected with HCS
- HepG2 L-02
Parameter KW BE /% UL % % HEHIE % BUREE % 5B/ %
Accuracy/%  Sensitivity/%  Specificity/%  Accuracy/%  Sensitivity/%  Specificity/%
%% Survival rate 100 100 100 100 100 100
1 PE% Reactive oxygen species 100 100 100 100 100 100
2RI B Mitochondrial membrane potential 85.7 80.0 100 85.7 80.0 100
PN 5 R 45 4% Endoplasmic reticulum 57.1 100 40.0 714 100 50.0
A MEH K Glutathione 857 80.0 100 100 100 100
DNA 429 100 333 57.1 100 50.0
E M Significance - - - * * *

.7 P<005,5 HepG2 L,
Note:" P<0.05, compared with HepG2 cell.
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2.4 2 P4 25 0 A mRNA Rk i
F 55

SCIGAE R BN 5 HepG2 4 i AH 11, L-02 41 iy
BB P22 L AR B ) mRNA A K-8
RN, o L-02 4R T AH B A A o AR
4 UGT1A1 F1 GSTAL2 £ mRNA ik & &0
B RE, 421k HepG2 40 i 1Y 12 f5F0 9 135,
X FEH, L-02 40EAIXS T HepG2 2l i #3k P25k
A2 o AR G Y B2 AT RE 5 4 o9 IR 38 7K
SEHOINEE(E 2),

15¢ = HepG2
*k
q = L-02 .l
1)
¢! ]
G gl o
® 2
=
= Z
£Z
< o 5t
Z = *
% E
g3
=4
0 1 1

N m O ~>V’
&8 AN

2 L-02 5 HepG2 AR #5EF mRNA RIHEN RIZE
(¥EARAEZE, n=3)
TE:* P<0.05 * * P<0.01 £/ 5 HepG2 HH L7 B#
Fig. 2 The relative mRNA expression of metabolizing enzyme
in L-02 cells and HepG2 cells (mean + SD, n=3)
Note: *, * * indicate significance at P<0.05 and P<0.01
compared with HepG2 cells.

3 1112 ( Discussion)

Livertox Database #(#& E FE40 41 T HEME S 3
JHREPE 25 00 25 B M | FEAE A FH e 5 40 43 & 2
MRS OGRS BB 43 & A= 10 330 38 U 493 A AL
il S I T ASHIFGE T 1 1) BH P 247 (R 1 e L )
XUH RN R8T | ER 1R DO 28 2 At 555 55 35
Livertox Database HL24%) %1 3% i B iy 2 T B 25 W 1
JRs 254, B PE 25 (R R =B L U 1l 2 R
FEARN) I Rl IR b B A 5 4 3 A O B A fo] 4 1
25, 13k 8 R4y iIAE A T RALG W TIF
Wi iR R SRR BN, S YER T
2 AT, 2 i 4 e 34 2 B0 A IR B A AR
il MRS BHEYAE T 2 Fhan s, 2 Fhan sz
FIAS [ A B 5 i A A AR AR . L-02 248 it xo) B

P AR AR E Y KT HepG2 21, HL R 19 e T ]
A J53X 2 A EHPEY VR FH I S5 B 2, L-02 40
JiL A AR 249k HepG2 4IMERY 2 fi5 LA L ARHF5E
() MTT 256, 3 BT 24 1 S2 30 45 5 5 & A Sk
I (45 - —2, 1C,, ¥7>1 000 wmol - L™, 1iij 5 Fif
PR 251 T 2 Fl 4 BB 9 1C, (B 5 € A7 SCHk R
H RN — 3 (A2 A K HAE R — 0t 9%, it
HMABIEFE ) MTT J5 S0 A 3 AL A2
BN, NI, AR BF 98 09 MTT ¥k 52 56 4% 51 2 v
R0 AR MTT L3056 25 8, mT LA 7 L-02
B P RE L HepG2 4t g X BE 8 = BUF 5 PE b7 1
G3VE I A 0 A 27 1 o3 T BURR

R TR TR 2 AR R A O e O, R A T
o PRSI (4 7 3 . R 58 3R W, 76 5 9 TR S 5
SRR A B PR S 1) 25 24 ik BE /N THZONE
BEMEAL A PR K25 R FE (G, ) 1 100 A5, AT RATA
FHEAFREED, R4E MTT S g 1, s
A BHTERI ) 1C,, (HITEH C,,, 19100 £5 LAY,
DRI I, 7 L A 91 T PN R 0% 1 8 7 1 BH 12 0 e L 1
SHCTANE B, SR EE R BN S EYIE R T 2
A i, & S B BB N TS AR
20% ARIGEAPERI R SR AR T HE T AP AR
RSH I3, BIAE P38 L P AR 1 B | T
TEBAPESGE S22 40 S BAPE . AR S50 45 R w] 1
5 FPBHEEIE T 2 FRAnfEit, BRS8N, &
LI SBCE AR B A R R L-02 iy bk
FERIN LT L-02 200 Xof JH-REMEATL ] %) 22 £ 5 e
JEMY AT R A RN T 0D LU 2 A A AR A
X IR A 2 B o0 P 450 403 1 T BE 5, ARk v Y
AR S ARSI LLH T 2 b A e T A1 £k
PTG  BORS B | R R R, SE R
SEIR T, L-02 40 M AORS B AR R AR S R 1
BT HepG2 4l iX 3R W] L-02 20 ffa 350000 JH- 2
PEA 2 B PR R S B BB T B, 8 PRI PT LA
223 s, ELUERR MR I 3 5L B 724 S B A
FEH BB S A BH P 24 R 1 24 1 v P R S e 4
SR S SR 13 3 A0 2 B o, LRI SR I LA i
T 8 P RS R EUR B Ak 2=

JHF 24 it ) 5 it 2 F e 2 b A 5 A TR P-4
UERRRE A RO, R FH 2R 5 PCR (95 I 0F
T2 i A A AR E mRNA K
TR, SCERSE R L-02 4 M IITREPE AL 2R R
AR A mRNA 26 1k 7K - 359 A [ 7 3 ot 8 5 5
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