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70 samples

56 of Asian origin 14 Caucasians

Expression profile on microarray

Mouse SV40 model

Differential expression in tumor/non tumor 
High expression
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Median miR Expression in Liver Samples
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miR 
candidate

Potential 
ASO

Activity

Proliferation (Screening)

Apoptosis
Reporter assay
in vivo

candidate

ASO

Mechanistic Transcription factors 
Targets



���
����	���
� ��	��* �����
�
�

SNU423 Hep3B
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a-mir-125a

Caspase 3/7 activity
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Reporter plasmid
Including miR binding site at 3’UTR

Reporter plasmid
Including miR binding site at 3’UTR

+ ASO
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Dual Luciferase assay for miR-191 AS and mimic

0.5

1

1.5

2

ra
tio

 o
f 

un
-m

od
ifi

ed
 v

ec
to

r

0

p(
19

1)
p(

19
1)

+A
SO

-1
91

p(
19

1)
+A

SO
-N

C
p(

19
1)

+m
im

ic-
19

1
p(

19
1)

+m
im

ic-
NC

p(
co

ntro
l)

p(
co

ntro
l)+

ASO-1
91

p(
co

ntro
l)+

ASO-N
C

p(
co

ntro
l)+

mim
ic-

191
ps

iC
he

ck
-2

ra
tio

 o
f 

un
-m

od
ifi

ed
 v

ec
to

r



���*2$2���	
��������
	
�����
	���


RefSeq Gene DALRD3�
NM_018114
DALR anticodon binding domain 

Predicted TSS

containing 3 

Predicted TF 

AHRARNT
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AhR activation by TCDD
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ChIP of AhR
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320 up-regulated genes with FDR=0.05 
geneSymbol p-value fold-

change
target of miR Description

CYP1A1 0.001 15.0 cytochrome P450, family 1, subfamily A, polypeptide 1 
ARRDC3 0.001 9.8 miR-191 arrestin domain containing 3 
DUSP1 0.001 9.4 dual specificity phosphatase 1DUSP1 0.001 9.4 dual specificity phosphatase 1
KPNA7 0.002 8.7 karyopherin 7 
HBEGF 0.001 7.4 miR-191 heparin-binding EGF-like growth factor 
JUNB 0.002 7.3 jun B proto-oncogene 
OBFC2A 0.002 6.7 miR-191 oligonucleotide/oligosaccharide-binding fold containing 2A 
LIF 0.001 6.7 leukemia inhibitory factor (cholinergic differentiation factor)
ADM 0.001 6.5 adrenomedullin 
ATF3 0.001 6.5 activating transcription factor 3 
TMC7 0 6.1 miR-191 transmembrane channel-like 7 
GTPBP2 0.002 5.8 GTP binding protein 2 
HIST2H4A 0.002 5.7 histone cluster 2, H4a
SESN2 0.002 5.6 sestrin 2 
KLF6 0 5.4 Kruppel-like factor 6 
NR1D1 0.002 4.9 miR-191 nuclear receptor subfamily 1, group D, member 1 
EGR1 0.001 4.6 miR-191 early growth response 1 

Enrichment of miR-191 targets:
8.8 fold (p value= 0.0145)

EGR1 0.001 4.6 miR-191 early growth response 1 
CCNL1 0.002 4.5 cyclin L1 
RHOB 0.001 4.4 ras homolog gene family, member B 
TUFT1 0.002 4.3 tuftelin 1 
TIPARP 0 4.3 TCDD-inducible poly(ADP-ribose) polymerase 
SMAD7 0.001 4.3 SMAD family member 7 
ARHGEF2 0.001 4.3 rho/rac guanine nucleotide exchange factor 
AMOTL2 0.002 4.2 miR-191 angiomotin like 2 
KCTD11 0.002 4.2 potassium channel tetramerisation domain containing 11 
AQP3 0.001 4.1 aquaporin 3 (Gill blood group) 
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Mice injected with PBSMice injected with MOE-ASO
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H&E

liver SC tumor

H&E

liver SC tumor

IHCIHC
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Day 21

Day 30
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AFP correlation to tumor weight AFP increase with time
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Orthotopic implantation

ASO dosing (IP every other day)

Day 0

Day 2ASO dosing (IP every other day) Day 2

MOE-ASO-191 F-ASO-191
MOE-ASO-NC 

(negative control)

50mg/Kg 50mg/Kg25mg/Kg

Day 15Harvest livers and tumors for 3 mice from each group

Day 40 Study termination. Harvest livers and tumors for all mice

Day 20Interim bleeding for AFP measurement
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Tumor

3��������������
�4 �	��2<
�	�����������	
�,��������
����

0

20

40

60

80

1 00

1 20

1 40

1 60

1 80

ASO-M OE-NC ASO-F-1 91 ASO-M OE-1 91

Liver

Tumor

30

40

50

60

0

200

400

600

800

1 000

1 200

1 400

1 600

1 800

ASO-M OE-NC ASO-F-1 91 ASO-M OE-1 91

P=0.08 between ASO-MOE-191 and control. 

0

1 0

20

ASO-M OE-NC ASO-F-1 91 ASO-M OE-1 91

n=3 n=3n=3



�����
��+����
�	���	��2<

normal liver
Orthotopic tumor

Liver Tumor
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AFP on day 20
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