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Pinpoint targeting of hepatocellular carcinoma for new therapeutic application
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Knockdown (kn) of CNPY2 and CACHD1 in hepatocellular cancer cell lines was found
to suppress their cell survival, proliferation and invasion activity. Inactivation of Nrf2, CEBPA, HNF1A
and FOXA2 in CNPY2kn and CACHDlkn cells, and c-myc and N-myc in CACHD1kn cells was predicted. CNPY2 and
CACHD1 knock-in of COS1 and COS7 cells elevated their cell proliferation and invasion activities likely
to be due to activation of TGFbeta signaling. Systemic CNPY2 and CACHD1 knockdown in hepatocellular
cancer xenografts nude mice models significantly suppressed the growth of tumors due to inhibition of
cell proliferation and induction of tumor cellular apoptosis. These findings demonstrate that CNPY2 and
CACHD1 knockdown can inhibit the growth of liver cancer xenografts. CNPY2 and CACHD1 might have a
potential as new molecular therapeutic targets for human liver cancer.
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canopy 2
homolog (CNPY2) cache domain containing 1
(CACHD1) immediate early response 5-like
(IER5L) WD and tetratricopeptide
repeats 1 (WDTC1)

:CNPY2 CACHD1 IERSL

WDCT1  siRNA (kn)
in vitro COS
Balb/c
xenograft in vitro
SIRNA

(1) CNPY2, CACHD1, IERSL WDTC1 siRNA

Huh-7,HepG2

(5 x 10*/wel ) 6.7 nM CNPY2
CACHD1 IER5L WDTC1  siRNA(Silencer
Select siRNA Cat.No.4392420; CNPY2 IDs:
s20206 (1), s20208 (2); CACHD1 IDs: s33589
(1), s33591 (2); IERSL IDs: s196293 (1),
5196295 (2); WDTC1 IDs: s22892 (1), s22891
(2); non-targeting 5nmol control siRNA
(Silencer Select, Cat.No.: 4390843, Ambion,

, ) Lipofectamine RNAIMAX
(Invitrogen, Carlsbad, CA, USA)
24- RNA

RNA(RNeasy

Mini Kit QIAGEN, Hilden, Germany)

Real-time Quantitative

(@-PCR
RH-7777

(1) mRNA
TagMan TagMan Gene
Expression Assays (4351372) (Applied
Biosystems, Japan)

PCR
MRNA CNPY2
(Hs00204549_m1), CACHD1 (Hs00326087_m1),
IERSL (Hs01087507_s1), WDCT1
(Hs002488234_m1)  Eukaryotic 18S rRNA
(4319413E) (Applied biosystems, Japan)

@

CelLytic MT (Sigma, StlLouis, MO,
USA) 25 mM Tris
(pH 7.4), 100 mM NaCl 1% Tween-20

CNPY2 (1:300, 14635-1-AP,
Proteintech, USA), CACHD1  (1:100,
HPA017202, Atlas, Sweden), IER5L (1:500,
ab90889, Abcam, Japan) and rabbit
monoclonal antibodies against WDTC1 (1:100,
ab174294, Abcam, Japan)

®

MTT
WST-8 (Cell counting Kit, Wako,
Japan)
)

BD
BioCoat Matrigel Invasion Chamber (Becton,
Dickinson and Company, Bedford, USA)

(5) LC-Ms/Ns
CNPY2 CACHD1
Huh7 9MUrea/ 2%
Chaps T-per

BCA Protein
Assay Kit (Pierce, IL, USA)
(16-18 )
20u g DiNa-Al nano LC System
(KYA Technologies, Tokyo, Japan)
QSTAR Elite hybrid mass spectrometer (AB
Sciex, Concord, ON, Canada)

iTRAQ
CNPY2 knHuh  (iTRAQ
114), CACHD1 kn Huh7 (iTRAQ 115)

Huh7 siRNA control iTRAQ 116
95%
(6) Ingenuity Pathway (IPA)
LC-MS/MS SiRNAkn
Huh7 CNPY2kn CACHD1kn

IPA



(7) COs-1  Cos-7
NT-GFP Fusion TOPO vector
Expression kit (Life technologies, Japan)
CNPY2 CACHD1
Lipofectamine LTX and Plus

Reagent (Life technologies, Japan)

Cos
Genicitin (Life technologies, Japan)
selection CNPY2  CACHD1

C0s1 Cos7 WST-8,

LC-MS/MS

(8) CNPY2 CACHD1
Huh7

pSilencer neo Expression Vector kit
(Ambion, USA) CNPY2 CACHD1
siRNA  Huh7

Genicitin selection
Real-time

Q-PCR
CNPY2 CACHD1

(9) CNPY2 CACHD1 in vivo
xenograft
1 27 6 Balb/c
Huh7
5 9-11mm
CNPY2 CACHD1
SIRNA (i.v.) 4

3 SiRNA 3
Real-time Q-PCR
CNPY2

xenograft

CACHD1
2 24 6 Balb/c
CNPY2 CACHD1

Huh7
8
xenograft
1 2 xenograft
(Ki-67)
(TUNEL)
(10) Ki-67 TUNEL
Ki-67
(1:400 ab16667 Abcam) ABC

3,3 -diaminobenzidine
tetrahydrochloride (DAB)
TUNEL
(ApopTaqg Peroxidase in Situ Kit,
Merck, Darmstadt, Germany)
3000
Ki-67 TUNEL

an

Student t-
Welch

(1) In vitro

CNPY2 CACHD1 IERSL WDTC1
Real-time Q-PCR

mRNA
1 1
1 CNPY2/18rRNA CACHD1/18rRNA
1ERSL/18rRNA WDTC1/18rRNA
Huh7 HepG2
A A Ct ratio A A Ct ratio
Control kn 1.00+0.22 1.00+0.11
CNPY2 kn-1 0.01+0.00 0.0640.01
CNPY2 kn-2 0.01+0.00 0.0640.02
CACHD1 kn-1 0.07+0.03 0.09+0.01
CACHD1 kn-2 0.114+0.05 0.08+0.00
IERSL kn-1 0.06+0.01 0.06%0.08
IERSL kn-2 0.0440.03 0.0640.02
WDTC1 kn-1 0.11+0.02 0.08+0.03
WDTC1 kn-2 0.1140.01 0.10+0.01
1 CNPY2, CACHD1 control
CNPY2 ~ CACHD1
Huh?7
siRNA control CNPY2 kn 1 CNPY2 kn 2
NT 24h 48h 72h 96h 24h 48h 72h 96h 24h 48h 72h 96h
CNPY2 - e ———
B -actin -
siRNA control CACHD1 kn 1 CACHD1 kn 2

NT 24h 48h72h 96h 24h 48h 72h 96h  24h 48h 72h 96h
CACHD s s’

B -actin el ———
HepG2
SiRNA control CNPY2 kn 1 CNPY2 kn 2
NT 24h 48h72h 96h 24h 48h 72h 96h 24h 48h 72h 96h
CNPY2 e —
B -actin —
siRNA control CACHD1 kn 1 CACHD1kn 2

NT 24h 48h72h 96h 24h 48h 72h 96h 24h 48h 72h 96h
CACHD s e S

—

B -actin Smm—
NT:non treated
@))
CNPY2  CACHD1 Huh?
HepG2
SIRNA
2 CNPY2kn
CACHD1 kn
CACHD1 kn
HepG2
2 CNPY2 kn CACHD1 kn
Huh7 HepG2
Cell cell Huh7 HepG2

viability,% viability,%

Control kn 100.0+12.2 100.0+6.9 100.0+32.8 100.0+23.9
CNPY2 kn-1 55.3+18.0° 64.8+13.5" 31.6+17.5° 12.8+36.0°
CNPY2 kn-2 56.8+19.3° 65.8£3.5° 46.3%16.8% 2.4+40.3°

CACHDL kn-1 28.9+15.8° 61.3+8.7° 80.5+7.1 226.6+73.9
CACHD1 kn-2 12.8+10.0° 66.745.8° 80.2+10.3 190.6+47.5

3P<0.05; °P<0.01; °P<0.001;°P<0.0001 vs Control kn

Invasion,% Invasion,%



(©) IPA
CNPY2 kn CACHD1 kn
(keratin 8,18,19
)
IPA
CNPY2 kn  CACHD1 kn

nuclear factor (erythroid-derived 2)-like
2 (NFE2L2 (Nrf2) CCAAT/enhancer binding
protein (C/EBP), alpha (CEBPA),
hepatocyte nuclear factor 1A (HNF1A),
forkhead box A2 (FOXA2) (CNPY2 kn, CACHD1

kn) c-myc

N-Myc (CACHDL kn )

2
2 CNPY2 kn, CACHD1 kn Huh7
| CNPY2kn Huh7 CACHD1 kn
9 3
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(4) CNPY2 CACHD1 CoS1
COS7
CNPY2 CACHD1 Cos1 COS7
CACHD1
CNPY2
3
3. CNPY2 CACHD1 CoSs1
COS7
C?". . Invasion,%
viability,% ’
C0S1 control 100.0+3.8 7.3+0.5
COS1 CNPY2 kn in 130.0+12.3 12.542.7°
COS1 CACHD1 kn in  153.3+6.3° 15.141.6°
C0S7 control 100.0+2.3 3.740.7
COS7 CNPY2 kn in 107.248.4 10.442.4°
COS7 CACHD1 kn in  124.645.3" 11.244.12
3P<0.05; ®P<0.01; °P<0.001 vs Control
C0S 1PA
vimentin
CNPY2
CACHD1 TGF-beta
(5) In vivo xenograft
2 :
100
control siRNA
i.v. 1 control Huh7
xenograft 2
(©) xenograft
1 CNPY2 siRNA 3 CACHD1
SIRNA 2 2 CNPY2 kn
3 CACHD1 kn 2
CNPY2 CACHD1
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@)
CNPY2 siRNA
1 CNPY2 kn 2 CACHD1
SIRNA 1 CACHD1 kn
2
4
(8) Xenograft
Ki-67 TUNEL
Xenograft  Ki-67
CNPY2 siRNA CNPY2
kn 2 CACHD1 siRNA
1 CACHD1 kn 2
4
xenograft
4
4. Xenograft Ki-67
TUNEL
Tumor PR Apoptosis  Mitotic
weight,g Ki67,% (TUNEL) ,% index,%
1

Control siRNA4.0+2.9 0.52+0.07 0.004+0.002 0.021+0.006
CNPY2 siRNA  0.8+0.5% 0.414+0.05°0.010+0.005% 0.008+0.004°
CACHDL SiRNA 0.9+1.17 0.35+0.05°0.011+0.004° 0.008+0.002°
2
Control kn  3.9+2.6 0.49+0.06 0.001+0.000 0.016+0.002
CNPY2 kn 1.7+1.1% 0.27+0.0490.006+0.003° 0.007+0.002"
CACHD1 kn 1.3+0.8* 0.27+0.03%0.006+0.003" 0.007+0.001¢

3P<0.05; "P<0.01; °P<0.001;%P<0.0001 vs Control
in vitro

CNPY2 CACHD1

N-myc
CNPY2

c-myc
CACHD1
CACHD1
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