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“Need to study the underlying molecular pathways unveiling potential detection markers and
drug targets”



In a recent study,
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e Characterized the somatic mutation landscape of OSCC-GB
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USPIX
* Deubiquitylating enzyme
— Family of cysteine and metalloproteases

The Ubiquitin Signaling System
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In this study,

Aims :

* To evaluate the role of USP9X in an in vitro
system

e To elucidate the molecular mechanisms USP9X
is involved in



How?

* |nvitro cell lines
— SCC15, CAL27, FaDu and Detroit 562



Immunoblotting to probe for USP9X expression

Detroit 562

SCC15
FaDu
CAL27

USP9X

290 kDa — m—— — —
B tubulin
51 kDa p— il — —

All 4 cell lines express USP9X



* Knockdown approach
— SsiRNA



Immunoblotting to probe for USP9X protein levels 72 h after siRNA

treatment
SCC15 CAL27 FaDu Detroit 562
SiRNA NT USP9X NT  USP9X NT  USP9X NT  USP9X
USP9X — — — —

290 kDa

BIbUN ooy oy WD W W W sy —

51 kDa

USP9X is efficiently knocked down in all four cell lines



* Effect on cell aspects

— Cell proliferation
* CyQUANT Assay



CyQUANT Analysis of cell proliferation following siRNA treatment to knockdown
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In absence of USP9X, a decrease in cell numbers was observed



e Decrease in cell numbers,
— Apoptosis?



Immunoblotting for cleaved PARP-1

SCC15 CAL27 FaDu Detroit 562
time 48h 96h 144h 48h 96h 144h 48h 96h 144h 48h 96h 144h
SiRNA NT USP9X NT USP9X NT USP9X NT USP9X NT USP9X NT USP9X NT USP9X NT USP9X NTUSP9X NT USP9X NT USP9X NT USP9X
PARP-1 ¥

89 kDa : : ' ' '
8 tubulin ——rl L L L “ 1.1 L. T 1.7 .

51 kDa

No elevation in apoptosis detected upon depletion of USP9X
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To further confirm,
* Overexpression of USP9X

Usp9x cDNA

Features of pEF-DEST51
7464 nucleotides

EF-1w promoter: bases 470-1653
T7 promoter: bases 1670-1689
atfR1 recombination site: bases 1720-1844
Chloramphenicol resistance gene: bases 1953-2612
occdB gene: bases 2954-3259

atfR2 recombination site: bases 3300-3424

V5 epitope: bases 3450-3491

BxHis tag: bases 3501-3518

BGH polyadenylation region: 3544-3771

f1 origin: bases 3817-4245

SV40 eary promoter and origin: bases 4250-4594
EM7 promoter: bases 4629-4684

Blasticidin resistance gene: bases 4703-5101

SV40 eary polyadenylation region: bases 5259-5389
pUC origin: bases 5772-6445

Ampicillin resistance gene (bfa): bases 6590-7450 (c)
bla promoter: bases 7451-85 (c)

(c) = complementary strand



To further confirm,
* Overexpression of USP9X

Usp9x cDNA

To establish stable cell lines,

Linearized the plasmid

2000

Features of pEF-DEST51
7464 nucleotides

EF-1w promoter: bases 470-1653 @
T7 promoter: bases 1670-1689

atfR1 recombination site: bases 1720-1844

Chloramphenicol resistance gene: bases 1953-2612

occdB gene: bases 2954-3259

atfR2 recombination site: bases 3300-3424
V5 epitope: bases 3450-3491

BxHis tag: bases 3501-3518 .

BGH polyadenylation region: 3544-3771 After 3 days :

f1 origin: bases 3817-4245 O[L\8 o o
SV40 eary promoter and origin: bases 4250-4594 d ntl bIOtIC se IeCtlon
EM7 promoter: bases 4629-4684

Blasticidin resistance gene: bases 4703-5101 (12 dayS)

SV40 eary polyadenylation region: bases 5259-5389
pUC origin: bases 5772-6445

Ampicillin resistance gene (bfa): bases 6590-7450 (c)
bla promoter: bases 7451-85 (c)

(c) = complementary strand

Lipofectamine



Immunoblotting to detect ectopic expression of USP9X

pDEST51

Detroit 562

pDEST51 USP9X

SCcs
CAL2;
Fapy,
Petroit 55,
sccls
CaL2;
FaDy,

— — R —

/

V5

B tubulin

USPI9X is ectopically expressed in all four cell lines



CyQUANT Analysis of cell proliferation following ectopic expression of USP9X

Normalised fluoresence

Normalised fluoresence
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1 1 1 1

SCC15
*
*
*
*
48h 72h 96h 120h  144h
FaDu
*
*
8 -
6 -
4 -
2 -
0 .
48h 72h 96h 120h  144h

= pdest51
e ndest51 USPIX

Normalised fluoresence

e pndest51
= ndest51 USP9

Normal$ed fluoresence

30 +
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5 4

0

25 +
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CAL27
* *
=——pdest51
* e pdest51 USPIX
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Ectopic USP9X protein expression increased cell proliferation



Cell numbers are directly proportional to level of
USPI9X protein



Cell numbers are directly proportional to level of
USPI9X protein

has an oncogenic role



Molecular mechanism regulated by USP9X
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Molecular mechanism regulated by USP9X
— mTOR
— Wnt
— Notch

* Regulates cell proliferation
e Known USP9X substrates



Molecular mechanism regulated by USP9X?
— mTOR
— Wnt CyclinD1, c-MYC, HES1
— Notch



Molecular mechanism regulated by USP9X?
— mTOR
— Wnt CyclinD1, c-MYC, HES1
— Notch

Quantitate the RNA levels by gPCR
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Fold change of target genes 144 h after knockdown of USP9X
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Expression Ratio

Fold change of target genes 144 h after knockdown of USP9X
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Fold change of target genes 144 h after ectopic expression of USP9X
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e Consistently HES1 expression correlated with
cell proliferation measured by CyQUANT assay

 USPI9X seems to positively regulate notch
pathway



* Consistently HES1 expression correlated with
cell proliferation measured by CyQUANT assay

 USP9X seems to positively regulate notch
pathway

Hypothesis: USP9X regulates proliferation of head
and neck cancer cells through notch pathway



Conclusions

 USPOX depletion caused a decrease in cell
proliferation

e Ectopic expression of USP9X led to increase in
cell proliferation

 USPI9X positively regulates Notch pathway
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