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Relevance of genomics (transcriptome
and microRNA) studies

* Biomarkers
—Markers of malignancy
—Prognostic markers

e Classification/Subclassification

* Pathogenesis
e Pathways

 Novel therapeutic targets



adrenomedullary tumour dichotomy
Great perspectives for
transcriptomic and
microRNA studies for
biomarkers, pathogenesis

and tumour classification
- 1



MicroRNAS



MicroRNAs (mMIRNA, mIR)
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MIRNA function In cancer

Tumor suppressor miRNAS
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MicroRNAS In adrenocortical tumors
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One-way ANOVA, p<0.05; post hoc test: Scheffe



gRT-PCR validated microRNAs

Oncogenic microRNAs

miR-503 miR-184 miR-210
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ROC-analysis
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microRNASs associated with poor

ACC survival
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Overexpressed miR-210 is associated
with poor survival of ACC
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gRT-PCR validated miRs In

Soon’s study (Clin Cancer Res, 2009
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NGS of 45 ACC samples — Assié et al.,
Nature Genetics, 2014
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Blood-borne circulating
MICroRNAS

(plasma/serum)



Circulating microRNA

 Origin of circulating microRNA:

— I. passive release (necrosis, inflammation)
Active release

— II. membrane vesicles (exosomes, microvesicles)
— 1ll. macromolecular complexes (Ago, HDL)

* Circulating microRNA — hormones?
« Conveying epigenetic gene expression
Information to other tissues?



Tumor cell Microvesicle Immune cells
Antitumor immunity

Angiogenesis

Tumor niche formation

Invasion

Metastasis formation

microRNA in macromolecular
complexes (Ago, HDL)

Perge P, ..., Igaz P, Biomol Concepts, 2015
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Circulating microRNAs in ACC — RT-gPCR 2.

hsa-miR-210 hsa-miR-483-5p
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ROC analysis
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Problems with circulating microRNA
studies

* Very low gquantity of circulating
microRNA

e Choice of analysis — real-time PCR vs.
Microarray

 Reference gene?
— Cel-miR-39 — artificial control
— miR-16
— (RNUGB — unsuitable)
 Plasma vs. serum



Circulating microRNA for monitoring
treatment efficac
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MicroRNA expression in recurring pheo
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FFPE samples can be well used for the
analysis of microRNAs
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Notch-signaling may be involved In

oheochromocytoma recurrence

" e -

Surgery. 2008 December ; 144(6): 956-962. doi:10.1016/j.surg.2008.08.027.

Histone deacetylase inhibitors upregulate Notch1 and inhibit

growth in pheochromocytoma cells

Joel T. Adler, BA, Daniel G. Hottinger, Muthusamy Kunnimalaiyaan, PhD, and Herbert Chen,

MD, FACS
Endocrine Surgery Research Laboratories, Department of Surgery, University of Wisconsin,

Madison, WI
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Transcriptomics studies In

adrenal tumours — functional
genomics




The malignancy signature in ACC

Overexpression of

-- T
ni:ii __._,___ Fl IGF-2 in ACC samples
(106x) — Giordano et al., 2003

o _Array data for TOP2A probe-sets Overexpression of topoisomerase 2A
iIn ACC (Giordano et al., 2003)
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Microarray-based subclassification of ACC
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PATHOGENIC PATHWAYS IN

ACC BASED ON OUR
META-ANALYSIS




Pathways with altered gene expression patterns in
the regulation G1/S and G2/M checkpoint in ACCs

(&) .-.-.- Sagnificant ovsrezpreaskon of gene in 1, 2, 1 4 o § ireraBgated micr § abieisa
- . . Significent undergupresson of gene in 1. 1 3 or 4 invesbigebed mecrarray udiey
'. ]. l. GBS CrvereLprEEasen Pl 10 Chrorteaored GEsn in 1, T 08 3 Shudies

! } Sl e § e son reladead o ghevemeoaoeres boas i 1 sbuedy

lgaz P,

Szabd PM ...

AN
N
—
C‘?
™M
©
—i
™
(®))
9\
—~
o
—
o
AN
~—
Qo
c
)
(@)
)
&)
c
O



Scale-independent networks

GO "816 Internet hub

Air traffic of the world



Underexpressed c-myc is a central player

In the ACC gene expression network
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Pathways with altered gene expression patterns
iInvolved in LXR/RXR signalling in ACCs

lgaz P,
Oncogene (2010), 29, 3163—-3172
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9-cisRA inhibits H295R proliferation and
hormone secretion
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Large scale xenograft study

A B e 43 male

Normalized tumor volume

o] wema (mm?) S : , SCID mice
+ & mitotan 1 T *

: - -t-a-lcis ret:"mic acid . i :: o 5 m / k 9_
25 i -@=combined < E E 35 4 g g

= ] H 1 30 a4 [ ]
20 ! E ij? 25 - CISRA Or
15 4 i 1 =F,.,-s-==? ; 20 - .
o w i & i_ﬁ,é{}l---;,- - mitotane or
5 o L d‘“!="=*’ O T L] = %

" nme ﬁtuﬂ-‘n*-’ Sl 5 - / M

*ﬂﬂ--l 5# * / h

: 1 5 10 15 20 25 0 control P mitotane P 9-cis raﬁnaic' combined ' t elr

acid

Days

combination

_____control

Control Mitotane 9-cisRA comi:ineq _—

** p<0,01
% pe0,001

Nagy Z, ..., lgaz P:
submitted



Future trends

Large-scale transcriptomic and microRNA studies
— novel biomarkers, classification

Circulating microRNA — liquid biopsy
Potential for next generation sequencing

Integrative view of molecular alterations (mMRNA,
CGH, microRNA, methylation, SNP-s, transcription
factors, proteomics, metabolomics etc.)

Genomics and epigenomics (microRNA,
methylation, histone modification)

Need for confirmation in  In vitro and In vivo
models.

Novel therapeutic targets
Molecular intervention?






