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World of non-coding RNAs
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Andrew Z. Fire Nobel prize 2006 Craig C. Mello
...reported a potent gene silencing effect after
injecting double stranded RNA into C.

elegans...
ﬂatl,lre Fire A, et al - Nature 1998




RNS silencing — RNA interference
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Proved or assumed biological effect of the investigated miRNAs

© O O

Oncogenic miRNAs

?;R-n- Proliferation Reference miR
miR-18a Proliferation, migration miR-140
(member of the oncogenic miR-17-92 cluster)
<m>Prollfemhon, migration
~—
([ miR-34a ) Inhibits p53 .
| miR-34a_} Tnhibits p .
miR-210 | Proliferation, antiapoptotic N
. N .
< miR-221 \Prolifera'rion, invasion, antiapoptotic S
iR-22 /Prolifera'rion, invasion, antiapoptotic AN
————y N
miR-ZZf/) Proliferation, migration »
D . oy
Tumor suppressor MiRNAS | senzitizes for sorafenibin vitro(1:2)
miR-195 Proapoptotic T __________:v_ _______
’
miR-214 Inhibits invasion, affects B-catenin pathway ’
miR-223 Inhibits proliferation 7 Reference
7 1. Yang et al. 2013.
V2 2. Bai et al. 2009.
Liver characteristic miRNA e 3. Murakami et al. 2006.
o
<’ \. Regulates fat metabolism, necessary to normal hepatocyte function
MmiR-122_~ Decreased cellular levels contribute to fibrosis, steatohepatitis and
HcC




,MICroRNA expression might predict prognosis of epithellapatoblastoma

Monika Gyugosl, Gabor Lendvail, Istvan Kenesseyl, Krisztina Schlachterl, Judit

Halaszl, Péter Nagy2, Miklos Garami3, Zsuzsa Jakab3, Zsuzsa Schaffl, Andras
Kiss1#, Virchows Archive, 2014




Clinical data

+« 21 human epithelial hepatoblastoma (average: 45.89
months , 11/10 M/F ratio)

+ Pure fetal: 12 cases, embrional/fetal: 9 cases. Overall
considering more or less than 5 % fetal compartment 16
fetal and 9 embryonal cases were analysed.

+ 16 non-tumorous surrounding liver.




microRNA expression in HB

@ Patient’s data indicating the available sample types and clinical outcome.

Cases | Gender | Age Tumor Surrounding  Sample/patient  Metastasis = Recidive  Death
(vear) | compartment Liver
n=23
1 male 036 F 1 Yes Yes
2 female 144 E SL 2
3 male 10.14 F SL 2 Yes
4 male 514 | F SL 2 Lung Yes Yes
5 female 544 F SL 2
6 female 030 F SL 2
7 male 645 F SL 2
8 female 216 F E 2
9 male 312 F SL 2
10 male 2.40 E 1
11 male 0.76 F SL 2
12 male 098 F SL 2 Lung Yes
13 female 1.13 F E 2
14 male 766 F SL 2
15 female 4.76 E 1 Lung Yes Yes
16 female 1582 F SL 2 Lung Yes Yes
17 female 1.19 E SL 2
18 female 154 F SL 2 Lung
19 female 0.98 E SL 2
20 male 216 | F E SL 3 Lung Yes Yes
Total: 15 8 15 38 6 7 5

F: fetal, E: embryonal, SL: swrounding liver
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microRNA expression in HB

- Histological subtypes of HB did not show correlatio n with survival.

- Higher expression of miR-18a was detected in the embr  yonal than in the fetal
HB component. Further, lower expression of miR-17-5  p, miR-122, miR-195, miR-
210 and miR-214 and higher expression of miR-221 wa s found in epithelial
components of HB than in SL.

- Furthermore, high miR-21 and low miR-222 and miR-224 levels were associated
with increased OS of SIOPEL-treated HB patients.

- These results suggest that miRNA profiling is of po tential use as a diagnostic
and predictive tool in HB.

»,MICroRNA expression might predict prognosis of épelial hepatoblastoma”
Monika Gyugosl, Gabor Lendvail, Istvan Kenessegisztha Schlachterl, Judit Halaszl, Péter Nagy2,
Miklés Garami3, Zsuzsa Jakab3, Zsuzsa Schaffl,&ndiss1#, Virchows Archive, 2014




HCC and sorafenib

- Sorafenib (Nexavar®)

e Multikinase inhibitor (craf, bRaf, VEGFR-2, VEGFR-3, PDGFR-B, c-kit,
Flt3)
e |rresectable cases and in case of recurrence

,»In patients with advanced HCC, median survival and the time to
radiologic progression were nearly 3 months longer for patients
treated with sorafenib than for those given placebo.”

(SHARP trial 2008)

DCR =SD + PR + CR
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Patients and material

Sorafenib Surgically
treated treated
patients patients

20 pretreatment 20 surgically resected
FNAB samples (SR) FFPE samples
Slow progression Fast progression
(treated >9 (treated <9
months) months)




Sorafenib treated HCC patients and FNAB samples

Twenty sorafenib treated HCC patients (Szt. Istvan - Szt. Laszlo Hospital,

Oncology Department) pretreatment FNAB samples at 2. Dept. of Pathology

Representative image of a hepatocellular carcinoma sample obtained by fine
needle aspiration. Irregularly shaped tumor aggregates with transgressing
endothelium can be seen. Scale bars 100 mm.



MiRNS expression and clinicopathological
parameters

Patients were divided into ,high ” and ,,low miR expression” groups according to

median values of relative expression.

Fisher exact miR-17-5p
teszt p = 0,003 | high low
0 10 3
ECOG
1 0 7
Fisher exact miR-214
teszt p = 0,023 | high low
Tumor | >3 €M 2 8
méret | <5 cm 8 2

Increased miR-17-5p expression showed
correlation with better ECOG
performace status

Increased miR-214 expression revealed
correlation with smaller tumor size.

—> in corcordance with the literature:
miR-214 is a know tumor suppressor, whic
inhibits the growth of HCC cells in vitro.

Reference
1. Wang et al. 2012. Biochem Biophys Res Commun . 428: 525-31.



Pretreatment miR-224 expression and disease
outcome

Progression-free survival
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Pretreatment miR-224 expression and disease
outcome

Overall survival
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Validated and potential targets of miR-224

« API5; Bcl2; MAPK1; SMAD4

- miR-224 regulates apoptosis in HCC cells

« miR-224 is one of the most frequently overexpressed oncomiR in HCC

e Increased miR-224 expression is associated with worse prognosis HCC
patients with resected tumor as well as in cervix carcinoma and glioma

- Putative miR-224 targets are : PDGFR-a and -B (Dweep etal. 2011, Murakami etal.,
2006)

PDGFR-B > known target of sorafenib
- Chu et al. 2013. JECCR 32:16
* biopsy material of 93 HCC patients (65 sorafenib treated)

* increased PDGFR-B expression is associated with poor

prognosis



7

/

/

\

N\

om = mm mm o = = = = o D E— Em Em D Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em Em o Em D E=

Chu et al. Jowrnal of Experimental & Clinical Cancer Research 2013, 32015
http: i jecor.comifcontent/32/1/16
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PDGFR-B, and c-Met in advanced hepatocellular
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Functional microRNA high throughput e
screening reveals miR-9 as a central regulator of
liver oncogenesis by affecting the PPARA-CDH1
pathway

Alexandra Drakaki', Maria Hatziapostolou®, Christos Polytarchou®, Christina Vorvis®, George A. Poultsides®,
John Souglakos?, Vassilis Georgoulias® and Dimitrios lliopoulos™

Abstract

Background: Hepatocellular carcinoma (HCC) is the second leading cause of cancerrelated deaths, reflecting the
aggressiveness of this type of cancer and the absence of effective therapeutic regimens. MicroRNAs have been
involved in the pathogenesis of different types of cancers, including liver cancer. Our aim was to identify
microRNAs that have both functional and clinical relevance in HCC and examine their downstream signaling
effectors.

Methods: MicroRNA and gene expression levels were measured by quantitative real-time PCR in HCC tumors and
controls. A TargetScan algorithm was used to identify miR-9 downstream direct targets.

Results: A high-throughputscreen of the human micioRNAome revealed 28 mictaBNAS as regulators of liver

cancer cell invasiveness] MiR-9, miR-21 and miR-224 were the top inducers of HCC invasiveness pnd also their
expression was increased In HUC relative To control liver tissues. Integration of the microRNA screen and expression
data revealed miR-9 as the top microRNA, having both functional and clinical significance. MiR-9 levels comelated
with HCC tumor stage and miR-9 overexpression induced SNU-449 and HepG2 cell growth, invasiveness and their
ahility to form colonies in soft agar. Bioinformatics and 3'UTR luciferase analyses identified E-cadherin (CDH1) and
peroxisome proliferator-activated receptor alpha (PPARA) as direct downstream effectors of miR-9 activity. Inhibition




Serum exosomal microRNAs as novel biomarkers for
hepatocellular carcinoma

Waon Solin' Jom gl Kim"?, So Hes Tf:.mg', He Tia 1l".||1g Tu-Yean l:'“l‘u:- Hyun Clin l:'“h-::- Sang Crongn Shim”
amd Yong-Han Praik*

Recent studes have shown that circulaine mecrnBMAs are & potential blomaner In various types o maklgnanckes. The aam

of this study #es to investigate the feasibifly of using serem ecosomal micrnRMNAs 25 nowel serclogical bsomarkers far
lepatoceliEar carcinoma [HCCT in patlenis with chrgnic hepatits B (CHE We measuned The serunm exosom:d microfMNAs and
serum caclating micoRMAE in patients with CHE =20}, Bver cirrhosis (LC) [a= 20} and HCC L= 20]. Serem emaomal
mscreRMNA was extracted trom S0 |.I| of sarum weng an Exosome EMNA lsolation KL The E'II:II"EEE-i[lI'I levels of microREMAs were
quarttified by repddime PCR. The exprosson levels of selecied microRNa&s were romalized $o Caenochahoibhs r..'r.'ﬁ.u.w mmicraR k&
CCalmiR-325, The serom fevels of exosomal miRE-183a, mil-Z221, m#- 222 and miB-2249 were sagr:rl'h:-antl'a higher 1 D-:'ItiEﬂtE- with
HCLC tham those with EHEI nr LI: [P .05, FurH'u:r the serum levels of ceasomad miR- 101, miR-10E6k, miR- 122 and miR-195
014, P o], Ao geing and B 0007, resnechively, Thers
Was N ‘i|ﬂ'lﬂ|l:.il'|-'l ditference i the fevels of mIR-21 and miR-23 amomsg the three grouaps, Additionally, the serum levels of
circulating micrnRNAs showed o smaller dfference between HCC and either CHE or LC, This study Supggests that serum
exosomal mecroRMNAS may be weed a8 noved senologicad blomarkers for HCC,
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Conclusions

e microRNAs could be investigated in archive FNAB cytology

samples

e microRNAs are potential predictive factors

e Pretreatment miR-224 level might bear with predictive
value regarding to therapeutic response in HCC patients

treated with sorafenib.
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