
www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Identification of new candidate therapeutic target genes in head 
and neck squamous cell carcinomas

Supplementary Materials

Su
pp

le
m

en
ta

ry
 T

ab
le

 S
1:

 S
el

ec
tio

n 
of

 ta
rg

et
ed

 th
er

ap
ie

s m
at

ch
in

g 
42

 se
le

ct
ed

 d
ru

gg
ab

le
 g

en
es

Si
gn

al
lin

g 
pa

th
w

ay
G

en
e 

sy
m

bo
ls

N
am

es
 o

f g
en

es
C

hr
om

os
om

e 
lo

ca
tio

n

G
en

ba
nk

 
ac

ce
ss

io
n 

nu
m

be
r 

Se
le

ct
ed

 th
er

ap
ie

s

G
ro

w
th

 fa
ct

or
s, 

ty
ro

si
ne

 k
in

as
e 

re
ce

pt
or

s, 
an

d 
lig

an
ds

E
G

F
R

ep
id

er
m

al
 g

ro
w

th
 fa

ct
or

 re
ce

pt
or

7p
12

N
M

_0
05

22
8.

3 
ce

tu
xi

m
ab

, g
efi

tin
ib

, e
rlo

tin
ib

, l
ap

at
in

ib
, a

fa
tin

ib
, n

er
at

in
ib

, p
an

itu
m

um
ab

 
E

R
B

B
2

er
b-

b2
 re

ce
pt

or
 ty

ro
si

ne
 k

in
as

e 
2

17
q1

2
N

M
_0

04
44

8.
3 

tra
st

uz
um

ab
, l

ap
at

in
ib

, a
fa

tin
ib

, n
er

at
in

ib

 
E

R
B

B
3

er
b-

b2
 re

ce
pt

or
 ty

ro
si

ne
 k

in
as

e 
3

12
q1

3
N

M
_0

01
98

2.
3

pe
rtu

zu
m

ab
, M

M
12

1

 
E

R
B

B
4

er
b-

b2
 re

ce
pt

or
 ty

ro
si

ne
 k

in
as

e 
4

2q
33

.3
-q

34
N

M
_0

05
23

5.
2

ne
ra

tin
ib

 
F

G
F

R
1

fib
ro

bl
as

t g
ro

w
th

 fa
ct

or
 re

ce
pt

or
 1

8p
11

.2
3-

p1
1.

22
N

M
_0

15
85

0.
3

va
nd

et
an

ib
, P

D
17

30
74

 
F

G
F

R
2

fib
ro

bl
as

t g
ro

w
th

 fa
ct

or
 re

ce
pt

or
 2

10
q2

6
N

M
_0

00
14

1.
4

va
nd

et
an

ib
, P

D
17

30
75

 
F

G
F

R
3

fib
ro

bl
as

t g
ro

w
th

 fa
ct

or
 re

ce
pt

or
 3

4p
16

.3
N

M
_0

00
14

2.
4 

va
nd

et
an

ib
, P

D
17

30
76

, d
ov

iti
ni

b

 
IG

F
1R

in
su

lin
-li

ke
 g

ro
w

th
 fa

ct
or

 1
 re

ce
pt

or
15

q2
6.

3
N

M
_0

00
87

5.
4

lin
si

tin
ib

, d
al

ot
uz

um
ab

 
IG

F
2

in
su

lin
-li

ke
 g

ro
w

th
 fa

ct
or

 2
11

p1
5.

5
N

M
_0

00
61

2.
5

 
M

E
T

M
ET

 p
ro

to
-o

nc
og

en
e,

 re
ce

pt
or

 ty
ro

si
ne

 k
in

as
e

7q
31

N
M

_0
00

24
5.

2
cr

iz
ot

in
ib

, f
or

et
in

ib
 

H
G

F
he

pa
to

cy
te

 g
ro

w
th

 fa
ct

or
 (h

ep
ap

oi
et

in
 A

, s
ca

tte
r f

ac
to

r)
7q

21
.1

N
M

_0
00

60
1.

4

 
A

LK
an

ap
la

st
ic

 ly
m

ph
om

a 
re

ce
pt

or
 ty

ro
si

ne
 k

in
as

e 
 

2p
23

N
M

_0
04

30
4.

4
cr

iz
ot

in
ib

 
R

O
S1

R
O

S 
pr

ot
o-

on
co

ge
ne

 1
 , 

re
ce

pt
or

 ty
ro

si
ne

 k
in

as
e

6q
22

N
M

_0
02

94
4.

2

 
PD

G
F

R
A

pl
at

el
et

-d
er

iv
ed

 g
ro

w
th

 fa
ct

or
 re

ce
pt

or
, a

lp
ha

 p
ol

yp
ep

tid
e

4q
12

N
M

_0
06

20
6.

4
im

at
in

ib
, s

un
iti

ni
b,

 so
ra

fe
ni

b,
 p

az
op

an
ib

, v
at

al
an

ib
, t

an
du

tin
ib

, n
ilo

tin
ib

, 
m

ot
es

an
ib

, v
an

de
ta

ni
b

 
PD

G
F

R
B

pl
at

el
et

-d
er

iv
ed

 g
ro

w
th

 fa
ct

or
 re

ce
pt

or
, b

et
a 

po
ly

pe
pt

id
e

5q
33

.1
N

M
_0

02
60

9.
3 

 
V

E
G

FA
va

sc
ul

ar
 e

nd
ot

he
lia

l g
ro

w
th

 fa
ct

or
 A

6p
12

N
M

_0
03

37
6.

5
be

va
ci

zu
m

ab

 
V

E
G

F
B

va
sc

ul
ar

 e
nd

ot
he

lia
l g

ro
w

th
 fa

ct
or

 B
11

q1
3

N
M

_0
03

37
7.

4
afl

ib
er

ce
pt

 
PG

F
pl

ac
en

ta
l g

ro
w

th
 fa

ct
or

14
q2

4.
3

N
M

_0
02

63
2.

5 
afl

ib
er

ce
pt

 
V

E
G

F
R

1
fm

s-
re

la
te

d 
ty

ro
si

ne
 k

in
as

e 
1

13
q1

2
N

M
_0

02
01

9.
4

su
ni

tin
ib

, s
or

af
en

ib
, p

az
op

an
ib

, v
at

al
an

ib
, a

pa
tin

ib
, m

ot
es

on
ib

, c
ed

ira
ni

b,
 

va
nd

et
an

ib

 
V

E
G

F
R

2
ki

na
se

 in
se

rt 
do

m
ai

n 
re

ce
pt

or
4q

11
-q

12
N

M
_0

02
25

3.
2 

su
ni

tin
ib

, s
or

af
en

ib
, p

az
op

an
ib

, v
at

al
an

ib
, a

pa
tin

ib
, b

riv
an

ib
, m

ot
es

on
ib

, 
ce

di
ra

ni
b,

 v
an

de
ta

ni
b,

 fo
re

tin
ib

 
V

E
G

F
R

3
fm

s-
re

la
te

d 
ty

ro
si

ne
 k

in
as

e 
4

5q
35

.3
N

M
_0

02
02

0.
4

su
ni

tin
ib

, s
or

af
en

ib
, p

az
op

an
ib

, v
at

al
an

ib
, a

pa
tin

ib
, m

ot
es

on
ib

, c
ed

ira
ni

b,
 

va
nd

et
an

ib

 
TE

K
TE

K
 ty

ro
si

ne
 k

in
as

e,
 e

nd
ot

he
lia

l
9p

21
N

M
_0

00
45

9.
4

be
va

ci
zu

m
ab

 
K

IT
v-

ki
t H

ar
dy

-Z
uc

ke
rm

an
 4

 fe
lin

e 
sa

rc
om

a 
vi

ra
l o

nc
og

en
e 

ho
m

ol
og

4q
12

N
M

_0
21

09
9.

3
im

at
in

ib
, s

un
iti

ni
b,

 so
ra

fe
ni

b,
 p

az
op

an
ib

, v
at

al
an

ib
, t

an
du

tin
ib

, n
ilo

tin
ib

, 
ap

at
in

ib
, m

ot
es

an
ib

 
K

IT
LG

K
IT

 li
ga

nd
12

q2
2

N
M

_0
00

89
9.

4

 
D

D
R

2
di

sc
oi

di
n 

do
m

ai
n 

re
ce

pt
or

 ty
ro

si
ne

 k
in

as
e 

2
1q

23
.3

N
M

_0
06

18
2.

2
im

at
in

ib
, n

ilo
tin

ib
,b

af
et

in
ib

 
A

B
L1

A
B

L 
pr

ot
o-

on
co

ge
ne

 1
, n

on
-r

ec
ep

to
r t

yr
os

in
e 

ki
na

se
9q

34
.1

N
M

_0
05

15
7.

5
im

at
in

ib
, n

ilo
tin

ib
, d

as
at

in
ib



 
C

SF
1R

co
lo

ny
 st

im
ul

at
in

g 
fa

ct
or

 1
 re

ce
pt

or
5q

32
N

M
_0

05
21

1.
3

su
ni

tin
ib

, v
at

al
an

ib

 
SR

C
SR

C
 p

ro
to

-o
nc

og
en

e,
 n

on
-r

ec
ep

to
r t

yr
os

in
e 

ki
na

se
20

q1
2-

q1
3

N
M

_0
05

41
7.

4
da

sa
tin

ib
, b

os
ut

in
ib

, a
pa

tin
ib

 
R

E
T

re
t p

ro
to

-o
nc

og
en

e
10

q1
1.

2
N

M
_0

20
63

0.
4 

su
ni

tin
ib

, m
ot

es
an

ib

JA
K

-S
TA

T 
pa

th
w

ay
JA

K
2

ja
nu

s k
in

as
e 

2
9p

24
N

M
_0

04
97

2.
3

le
st

au
rti

ni
b

 
ST

AT
3

si
gn

al
 tr

an
sd

uc
er

 a
nd

 a
ct

iv
at

or
 o

f t
ra

ns
cr

ip
tio

n 
3 

(a
cu

te
-

ph
as

e 
re

sp
on

se
 fa

ct
or

)
17

q2
1.

31
N

M
_0

03
15

0.
3

at
ip

rim
od

C
el

l D
iff

er
en

ci
at

io
n

N
O

TC
H

1
no

tc
h 

1
9q

34
.3

N
M

_0
17

61
7.

3
M

K
07

52
, P

F-
03

08
40

14
, R

O
49

29
09

7,
 R

47
33

 
N

O
TC

H
2

no
tc

h 
2

1p
13

-p
11

N
M

_0
24

40
8.

3
M

K
07

52
, P

F-
03

08
40

14
, R

O
49

29
09

7,
 R

47
33

, t
ar

ex
tu

m
ab

 
N

O
TC

H
4

no
tc

h4
6p

21
.3

N
M

_0
04

55
7.

3
M

K
07

52
, P

F-
03

08
40

14
, R

O
49

29
09

7,
 R

47
33

 
D

LL
4

de
lta

-li
ke

 4
 (D

ro
so

ph
ila

)
15

q1
4

N
M

_0
19

07
4.

3
R

EG
N

42
1

 
SM

O
sm

oo
th

en
ed

, f
riz

zl
ed

 c
la

ss
 re

ce
pt

or
7q

32
.3

N
M

_0
05

63
1.

4
vi

sm
od

eg
ib

, p
at

id
eg

ib
, e

ris
m

od
eg

ib
, t

al
ad

eg
ib

PI
3K

-A
K

T-
m

TO
R

A
K

T1
v-

ak
t m

ur
in

e 
th

ym
om

a 
vi

ra
l o

nc
og

en
e 

ho
m

ol
og

 1
14

q3
2.

32
N

M
_0

05
16

3.
2

A
ZD

53
63

, M
K

22
06

, p
er

ifo
si

ne
, i

pa
ta

se
rti

b 
(G

D
C

-0
06

8)

 
PI

K
3C

A
ph

os
ph

at
id

yl
in

os
ito

l-4
,5

-b
is

ph
os

ph
at

e 
3-

ki
na

se
, c

at
al

yt
ic

 
su

bu
ni

t a
lp

ha
3q

26
.3

N
M

_0
06

21
8.

2
 b

up
ar

lis
ib

 (B
K

M
12

0)
, c

op
an

lis
ib

, t
as

el
is

ib
 (G

D
C

-0
03

2)
 

C
el

l C
yc

le
C

D
K

4
cy

cl
in

-d
ep

en
de

nt
 k

in
as

e 
4

12
q1

4.
3-

q1
5

N
M

_0
00

07
5.

3
pa

lb
oc

ic
lib

, R
G

B
‑2

86
63

8 
, R

54
7 

, P
14

46
‑0

5,
 B

AY
10

00
39

4,
 Z

K
30

47
09

 
C

D
K

6
cy

cl
in

-d
ep

en
de

nt
 k

in
as

e 
6

7q
21

-q
22

N
M

_0
01

25
9.

6
pa

lb
oc

ic
lib

, R
54

7 

 
M

D
M

2
M

D
M

2 
pr

ot
o-

on
co

ge
ne

, E
3 

ub
iq

ui
tin

 p
ro

te
in

 li
ga

se
12

q1
4.

3-
q1

5
N

M
_0

02
39

2.
5

id
as

an
ut

lin
, R

O
55

03
78

1

Im
m

un
e 

re
sp

on
se

 
PD

L1
/

C
D

27
4

C
D

27
4 

m
ol

ec
ul

e
9p

24
N

M
_0

14
14

3.
3

av
el

um
ab

, t
re

m
el

im
um

ab
,a

te
zo

liz
um

ab
, B

M
S-

93
65

59

C
on

tr
ol

s
C

C
N

D
1

cy
cl

in
 D

1
11

q1
3

N
M

_0
53

05
6.

2
_

 
M

K
I6

7
m

ar
ke

r o
f p

ro
lif

er
at

io
n 

K
i-6

7
10

q2
6.

2
N

M
_0

02
41

7.
4

_



Supplementary Table S2: Primers used for quantitative RT-PCR for the 42 selected genes and CCND1, 
MKI67, TBP controls

Gene Upper sequence (5′ à 3′) Lower sequence (5′ à 3′) Amplicon size 
(pb)

EGFR 5′ GGA GAA CTG CCA GAA ACT GAC C 3′ 5′ GCC TGC AGC ACA CTG GTT G 3′ 106
ERBB2 5′ AGC CGC GAG CAC CCA AGT 3′ 5′ TTG GTG GGC AGG TAG GTG AGT T 3′ 147
ERBB3 5′ GTCTGTGTGACCCACTGCAACT 3′ 5′ GGGTGGCAGGAGAAGCATT 3′ 80
ERBB4 5′ GGC TGC TGA GTT TTC AAG GAT G 3′ 5′ GCT TCA TAC GAT CAT CAC CCT GA 3′ 74
FGFR1 5′ GAA TTG GAG GCT ACA AGG TCC GTT 3′ 5′ GGT TGA TGC TGC CGT ACT CAT TCT 3′ 118
FGFR2 5′ GGC CGT GAA GAT GTT GAA AGA TG 3′ 5′ CCT GTG TGC AGG CTC CAA GAA 3′ 128
FGFR3 5′ GGCTGAAGAACGGCAGGGAGT 3′ 5′ CTGCTGATGCCGCAGCTTGA 3′ 68
IGF1R 5′ CCAAGGCCTGAAAACTCCATCT 3′ 5′ ACACATTCTCGCTGATCCTCAACT3′ 116
IGF2 5′ CGA CCG TGC TTC CGG ACA AC 3′ 5′ AGG CGC TGG GTG GAC TGC TT 3′ 85
MET 5′ ATG GGT CAA TTC AGC GAA GTC C 3′ 5′ GAT CGA GAA ACC ACA ACC TGC AT 3′ 119
HGF 5′ CCC TGG TGT TTC ACA AGC AAT C 3′ 5′ GGT CAT GCA TTC AAC TTC TGA ACA 3′ 81
KIT 5′ TCC TCG CCT CCA AGA ATT GTA T 3′ 5′ CTT GAT GTC TCT GGC TAG ACC AAA 3′ 111
KITLG 5′ ACG TCA CTA AAT TGG TGG CAA ATC 3′ 5′ GCT TAT CCA ACA ATG ACT TGG CA 3′ 98
RET 5′ GCC ACC GAC CAG CAG ACC T 3′ 5′ GCC TCC TCG GCC ACA TAT GA 3′ 80
CSF1R 5′ GATGGGTGGCAGGAAGGTGA 3′ 5′ GGGCCCTGGGATGACTTTCT 3′ 67
PDGFRA 5′ CAT TTA CAT CTA TGT GCC AGA CCC A 3′ 5′ ATG GCA GAA TCA TCA TCC TCC AC 3′ 93
PDGFRB 5′ CCC CAG TGC CGA GTT AGA AGA C 3′ 5′ GCA CGT AGC CGC TCT CAA CC 3′ 116
ALK 5′ CGG AGG ATA TAT AGG CGG CAA T 3′ 5′ ATG CCC AGT GGA CTG ATG AAG GA 3′ 90
SRC 5′ ACC ACC TTT GTG GCC CTC TAT G 3′ 5′ GCC ACC AGT CTC CCT CTG TGT T 3′ 109
DDR2 5′ TCC AGT CAC CGA CCA CTC CAT 3′ 5′ GTA AGA CAC CAA GCC ATC TAG CCA 3′ 82
ROS1 5′ GATGGCAACGTTTTATGGTCCTT 3′ 5′ TCTAGCTGCCAGATCCCTGTGA 3′ 126
VEGFA 5′ CTT GCC TTG CTG CTC TAC CTC C 3′ 5′ CAT CCA TGA ACT TCA CCA CTT CGT 3′ 103
VEGFB 5′ GGT GCC CAG CTG CGT GAC T 3′ 5′ CCG GAT CAT GAG GAT CTG CAT C 3′ 112
VEGFR1 5′ ATC ATT CCG AAG CAA GGT GTG AC 3′ 5′ TCC TTC TAT TAT TGC CAT GCG CT 3′ 122
VEGFR2 5′ TGG GAA CCG GAA CCT CAC TAT C 3′ 5′ GTC TTT TCC TGG GCA CCT TCT ATT 3′ 132
VEGFR3 5′ GTC ACG CTG CGC TCG CAA A 3′ 5′ GTG CAG CAG TGG CGT GGA CA 5′ 99
PGF 5′ GCTCGTCAGAGGTGGAAGTGGT 3′ 5′ CTCGCTGGGGTACTCGGACA 3′ 103
STAT3 5′ GCT TCC TGC AAG AGT CGA ATG TT 3′ 5′ GGC TTC TCA AGA TAC CTG CTC TGA 3′ 85
MDM2 5′ GCG TGC CAA GCT TCT CTG TGA 3′ 5′ CTG AGT CCG ATG ATT CCT GCT GA 3′ 96
ABL1 5′ GCCAGTACGGGGAGGTGTACGA 3′ 5′ CTCCATGGTGTCCTCCTTCAAGGT 3′ 96
NOTCH1 5′ TGC GTG CAG CGC GTC AAT GAC T 3′ 5′ CAG CGG CGC CCG GTG TGA 3′ 62
NOTCH2 5′ CAC CTG CCC ACA AGG CTA CA 3′ 5′ CAC AAG GAT TGC TAT TGG CCA T 3′ 80
NOTCH4 5′ GTGCATCTGCCTGCCTGGATT 3′ 5′ CCCACCATTGGCACAGGGA 3′ 85
JAK2 5′ GACTTTTGCTGTCGAGCGAGAA 3′ 5′ CTTTGTCCCACTGAGGTTGTACTCTT 3′ 94
SMO 5′ GCT ACT TCC TCA TCC GAG GAG TCA 3′ 5′ GGC GCA GCA TGG TCT CGT T 3′ 108
TEK 5′ GTC AGC TTG CTC CTT CTG GAA CT 3′ 5′ GAG GCA ATG CAG GTG AGA GAT GT 3′ 107
AKT1 5′ CCC AGG TCA CGT CGG AGA CT 3′ 5′ ACT CCA TGC TGT CAT CTT GGT CA 3′ 99
PIK3CA 5′CCTGATCTTCCTCGTGCTGCTC 3′ 5′ ATGCCAATGGACAGTGTTCCTCTT 3′ 92
CDK4 5′ CCA ATG TTG TCC GGC TGA TG 3′ 5′ CTA CAT GCT CAA ACA CCA GGG TTA C 3′ 84
CDK6 5′ CCC AAC GTG GTC AGG TTG TTT 3′ 5′ GTG GTC AAG TCT TGA TCG ACA TGT T 3′ 101
PDL1/
CD274 5′ GCTGAATTGGTCATCCCAGAACTAC 3′ 5′ AAACGGAAGATGAATGTCAGTGCTAC 3′ 95

DLL4 5′ AAT GGA GGC AGC TGT AAG GAC C 3′ 5′ AAG GTG CTG TGT TCA CAA TGC AG 3′ 90
MKI67 5′ ATT GAA CCT GCG GAA GAG CTG A 3′ 5′ GGA GCG CAG GGA TAT TCC CTT A 3′ 105



CCND1 5′ GGATGCTGGAGGTCTGCGA 3′ 5′ AGAGGCCACGAACATGCAAG 3′ 128
TBP 5′ TGCACAGGAGCCAAGAGTGAA 3′ 5′ CACATCACAGCTCCCCACCA 3′ 112

Supplementary Table S3: Association between clinical and biological characteristics of the 46 HNSCC 
patients with high expression levels of PIK3CA, compared to the patients with low expression levels of 
PIK3CA

Whole cohort PIK3CA high expression
pa

Number of patients (%) Number of patients (%)

Total 96 46 (47.9)
Age
  < 56 46 (53.1) 24 (52.2) 0.42
  > 56 50 (46.9) 22 (44)
Sexe 0.0089
  male 77 (80.2) 42 (54.5)
  female 19 (19.8) 4 (21.1)
HPV status
  positive 12 (12.5) 3 (25.0) 0.089
  negative 84 (87.5) 43 (51.1)

Alcoolb

  Yes 50 (70.4) 28 (56.0) 0.013
  No 21 (29.6) 5 (23.8)
Tobaccoc

  Yes 58 (72.5) 31 (53.4) 0.036
  No 22 (27.5) 6 (27.3)
AJCC Stage
  stage I 10 (10.4) 2 (20) 0.014
  stage II 15 (15.6) 3 (20)
  stage III 12 (12.5) 7 (58.3)
  stage IV 59 (61.5) 34 (57.6)
Tumor Location
  Oral cavity 43 (44.8) 13 (30.2) 0.0011
  Oropharynx 20 (20.8) 9 (45)
  Larynx 17 (17.7) 10 (58.8)
  Hypopharynx 16 (16.7) 14 (87.5)
HRAS, NRAS, PIK3CA mutations 12 (12.5) 5 (41.6) 0.64
HRAS, NRAS, PIK3CA wild type 84 (87.5) 41 (48.8)

aChi2 test.
bTobacco use was considered at 10 packyears or more. Information available for 71 patients.
cAlcohol use was considered at 10 gr/day or more (ie. alcohol unit). Information available for 80 patients.


