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1. Introduction

6. Ingenuity Pathway Analysis

Familial isolated pituitary adenoma (FIPA) is an autosomal
dominant condition with Incomplete penetrance.
Heterozygote mutations have been identified in the aryl-
hydrocarbon receptor interacting protein (AIP) gene In
20% of FIPA families. In AIP positive patients, the disease
IS occurring at a younger age and have larger, more
aggressive tumours than AIP negative patients and often
show invasion at the time of diagnosis as well as poor
response to somatostatin analogues than sporadic
tumours?2,

2. Aims

The aim of this study was to perform comparative gene
expression microarray analysis of familial AIP positive and
AlIP negative adenomas and compare them to sporadic
tumours and normal pituitary to discover novel genes and
pathways responsible for familial pituitary tumorigenesis.

3. Methods

We have performed gene expression analysis on normal
pituitary, sporadic GH-secreting adenomas, AIP positive
and AIP negative familial somatotroph adenomas (five
samples of each category) using the Affymetrix human
Gene Chip HG-U133 Plus 2.0 array. Data analysis was
carried out In the statistical ‘R’ environment. Ingenuity
Pathway Analysis (IPA) tool was used for pathway
analysis. Expression of the ten selected genes from
microarray analysis was validated by guantitative reverse
transcriptase PCR. Functional assays were performed
using BioCoat-Matrigel invasion chambers.

Ingenuity pathway analysis shows the top functional
modules and top canonical pathways
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A consensus transcriptome signature of invasion in

‘AlPpos tumours’ p-value
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Validation by RT-gPCR (cont.)
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8. Invasion assay

AIP knockdown leads to increased invasion of BXPC3 cells
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Bar charts show the mean number of invading cells.
More invading cells are seen after AIP silencing than
Non-targeting sSIRNA (p<0.04).

4. Unsupervised hierarchical clustering
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5. ldentification of differentially expressed
genes
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/. Validation by RT-gPCR

O. Conclusions

Five up (S100P, NTS, SPP1, CRTAC1, ZEB1)
and five down-regulated (CTNNB1, CDH1,

ESRP1, PERP, EPCAM) genes were validatec

S100P/18s NTS/18s
14 45
P 40
C35
5 10 5
2 ‘w 30
7] (7]
o Q
5_8 o 25
x )
20
26 z
® %15
S 4
& )
2 5 [
|_| |_||_| 0 - -
0
5 2 9232 2D L9 T TS RS R RS
Z 5 & % 5 &6 ¥ & ¥ Y g e g £ B 22 ag2e2e53538 oM
& & 8 & & 8 £ &g & 8 9 o 9 o T T T - D - DD DEE S ol ol ol ol eI SR S &
SEEEEEEEE5E 2% % 222 IIEEISASSNLRAG
< < < << << << AaAan nanal S SsS
SPP1/18S CRTAC1/18s
60
100
50 90 —
80
< 40 S
5 »n 70
b (7]
o 2 60
a30 g_
é q_)50
o S 40
=20 =
< < 30
() @ ]
04 20
10 10
l |_| = [T —
|_| M = 0
0 e s AR RN EE Y EFE R R R
A —~— N o S v T — A N T Vv —~ A T n = = =
z 38888 Pgegeeessss LERERRERERS S SSpapas
EEEELEE2 222 2EERE SEEEE5E8ES 88528z ZZZ
<< <2< 72 ZZZ AADAA S S
14
25
12
20 ]
10
S S n
e o
§15 §8
s a
x
31 5°
> 2
B g
g s H g,
O‘i—r-—vl—rl| IJ| T ||_|| |'_|l O T T ||_|| ||'_'||_||
A, — N N < VN T — AN < VN~ AN — — —
Z 8§ 8 %8 5 85 Pgegeegegltags<« %m‘ﬁ‘ﬁ‘vﬁﬁ‘oﬁ)o‘é%‘é‘8<2§£2
2 2 8 & & g 8 3 8 g 6 A A A Ay 8 88288 ¢ 555585 8~ oo
SfEfAfSfEe<< << < B L LI ol ol il ol wlll= - - - - - ) ol ol sal oo
HHHHHH Z Z Z Z B E B HE Z Z z z
< < < < << < < < < < <

These results indicate that our invasion signature is
enriched for the epithelial-to-mesenchymal (EMT) markers
(CDH1, ESRP1, EPCAM, PERP, CTNNB1, ZEB1) and
genes involved in invasion pathway (S100P, SPP1, NTS).

Therefore, In pituitary tumorigenesis EMT likely occurs
within a specific genetic context and may be related to
their increased local invasion and aggressive phenotype
which may contribute to treatment resistance.

We have also demonstrated that lack of AIP plays a
critical role in cellular invasion; these changes may
recapitulate the in vivo situation.

This study has important implications for our
understanding of the molecular basis of AlIPpos pituitary
tumourigenesis. ldentified genes may predict the invasive
potential of these tumours and provide new opportunity to
develop therapies.
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