Mass spectra [intensity versus m/z (mass-to-charge ratio) plot] for all

phosphotyrosine-modified peptides that were most significantly attenuated in

response to c-Met knockdown in U87 sh-control and U87 sh-control AEGFR cells

are provided in Figure 28-1 through Figure 28-20.

Ed +
—~ 3
o = x +
] + o o+
S = o A3
F.d —~ T = o = T >
22 = > v Pl
o ¥ o o v ™ F 2.
SE ~ I & LE
= - PN by RPN
O x e o o N O o+
I S N | = = e
" —~ 2l = i S o5
PN ! = + ¥, O
= | ' k4 . & N oWy
= ' 4 +
o '
- | S E R £ R
oo ! - o oH o ot
y S o+ oo w0 B
= + ' 3,1 =~ T — To
no, F = ' 2.z DY T =23
‘0N o . = .\ < I
b o~ — 0 2 ' =Y -
+* + z ' 3. ] -
+ A o~ ' ~! +i +00 Ny
2 0.9 % SE FE N
s = '3 4] . h AR Py '
-0 ¥ ' = ~ ' = W o2
T =% =2 0y ' = S o
= D ¥ . 2T A
[ i~ + —~ R —00 ¥ 0
~ ¥ A o ' = T e,
oo — ' i NS s T
~ —~ o = ' ' - XS
— s phas | L= - . ' '
= s 7 .5 & |
=S e l b= ' !
> > ?‘w
500 750 1000

- -h0(20)++

-y(10)

- B0V 2 gyt 204+

=4
-4
o
PR
=2
o=
—~ +
= PR
b N -~
B ~ o
R = 4 =
—_ 1 p=t =
o Te
h=1 INER- ~
z o 2. o
= = e —
. Iy s =
' N * =
~ o -
< S e
-, + N~ —~
p + T ©
. ~ —y -,
-7 + o =
Vs ™ N, o
= ~ + 1
o o + N
= + ++ .
o NS !
sl N oo —~
=y + +&&| [
=, XN -
1 36| =
' o O y = !
[ o | T .
[ 7=
L =2

1250

Figure 28-1. Mass spectrum of the abl interactor 1 (ABI1) Y198 peptide.

This spectrum shows

Y198

phosphorylation

[((RINTPYKTLEPVKPPTVPNDYMTSPAR(L)]. Peptide Index: 1233.
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Figure 28-2. Mass spectrum of the abl interactor 1 (ABI1) Y213 peptide.
This spectrum shows Y213 phosphorylation [(K)TLEPVKPPTVPNDyMTSPAR(L)].

Peptide Index: 1157.
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Although STAT3 did not surface in our mass spectrometry-based screen as
a significantly changed phosphopeptide with c-Met knockdown, it was identified in
all of the cell lines that were processed for mass spectrometry analysis (Figure
30), and confirmed to decrease with c-Met knockdown in U87 and U87 AEGFR
cells (Figure 31A). This finding was confirmed in cell lysates from the cell lines

that were processed for Phosphoscan analysis (Figure 31B).

Figure 30. Mass spectrum of the signal transducer and activator of
transcription 3 (STAT3) Y705 peptide. This spectrum shows Y705 phosphorylation
[((K)YCRPESQEHPEADPGSAAPYLK(T)]. Peptide Index: 2345.

94



A B

o us7
g 10qu87
> WB: pSTAT? RN
Q g (Y705) )
E WB: STAT3
2. 6 . .
s WB: c-Met & =~
c 4 WB: EGFR - -
[+]
E 2 WB: ACHN s e
c r— o
LR g5 8y
< T X o S W % w
5 w o @ < =
E 2 3 @ £ 35 58
§ = 2 3 ° s 28
% 2 ¢ m 6 » 3
£ £ ® Q =
e Y B & é
? = £
@ o ®
—
w

Figure 31. STAT3 Y705 phosphorylation decreases with c-Met knockdown
in U87 and U87 AEGFR cells. (A) PhosphoScan mean intensity values (10°) of
STAT3 Y705 phosphorylation in U87 sh-control cells with or without c-Met
knockdown and / or AEGFR expression (n = 2; duplicate samples per experiment;
mean abundance + SEM). (B) Western blot validation of pSTAT3 Y705
phosphorylation in cells that were analyzed by mass spectrometry.

Inhibition of the c-Met and AEGFR signal in U87 AEGFR cells with AG1478
and SU11274 treatment, respectively, effectively decreased the phosphorylation
of STAT3 (Y705) and of Src (Y416) (Figure 32), a known non-receptor tyrosine
kinase that activates STAT3 by phosphorylation at Y705 (Wojcik et al., 2006).
Even though Src (Y416) phosphorylation was attenuated with EGFR and c-Met
inhibition in U87 parental cells, STAT3 (Y705) phosphorylation was not as strongly
attenuated. We also observed that STAT3 (Y705) phosphorylation did not
increase in intensity with AEGFR expression in U87 cells, consistent with findings

in previous reports (Huang et al., 2009).
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Figure 32. STAT3 activity decreases with c-Met and AEGFR inhibition in
U87 AEGFR cells. Western blot analysis of U87 and U87 AEGFR cells that were
treated for 20 h with either 0.1% DMSO, 10 yM AG1478 (EGFR and AEGFR
antagonist), 10uM SU11274 (c-Met antagonist), a combination of 10 yM AG1478
and 10uM SU11274, 10 uM PP2 (Src antagonist), 2.5 yM WP1193 (STAT3
antagonist), or a combination of 10 yM PP2 and 2.5 yM WP1193. Src and STAT3
inhibition with PP2 and WP1193, respectively, served as positive controls. Cells
were cultured in 10% FBS-containing media.

Taken together, these data suggest that the phosphorylation of STAT3 at
Y705 is modulated by c-Met in U87 cells, and that STAT3 may be an important

signaling effector necessary for HGF production in these cells.

STAT3 Partially Rescues Attenuated HGF and Anchorage-

independent Growth of c-Met Silenced U87 AEGFR Cells
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Given that STAT3 most likely regulates HGF expression in response to the
c-Met signal in GBM cells, we tested if inhibition of STAT3 activity could modulate
HGF expression. We treated U87 AEGFR cells with WP1193, a phosphorylation
inhibitor of STAT3 Y705 (Kong et al., 2010), and analyzed HGF mRNA expression
by gRT-PCR in these cells. We found that with STAT3 Y705 inhibition that HGF
mRNA levels were attenuated (Figure 33A). The inhibition of STAT3 Y705
phosphorylation following the treatment of U87 AEGFR cells with WP1193 was

confirmed by western blot (Figure 33B).
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Figure 33. STAT3 Y705 inhibition attenuates HGF mRNA expression in
U87 AEGFR cells. (A) HGF mRNA amounts were quantified in U87 AEGFR cells
by qRT-PCR after 16 h of being untreated (-), or after they were treated with
vehicle (0.1% DMSO) or with 2.5 yM WP1193 (STAT3 phosphorylation inhibitor).
Cells were cultured in media containing 10% FBS (* = P < 0.05; Student’s t-test
compared with DMSO-treated cells; n = 3+tSEM; samples were analyzed at least
in duplicate per experiment). (B) Aliquots of the cells that were treated in (A) were
analyzed using western blotting techniques to ensure that WP1193 had
decreased STAT3 Y705 phosphorylation.
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Constitutively activate STAT3, produced by substitution of two SHZ2
domain cysteine residues with Ala661 and Asn664 (Bromberg et al., 1999; Ning et
al., 2001), spontaneously dimerizes to enhance STAT3’s function as a
transcription factor (Bromberg et al., 1999). We tested whether the expression of
constitutively active STAT3 (STAT3-CA) would be able to rescue the HGF
production deficit found in U87 sh-control AEGFR cells with c-Met knockdown. We
overexpressed an empty vector control or STAT3-CA in U87 sh-control AEGFR
and in U87 sh-c-Met #B2 AEGFR cells, and analyzed their HGF mRNA
abundance by q-RT-PCR and by western blot. We found that STAT3-CA partially
rescued HGF mRNA (Figure 34A) and protein (Figure 34B) amounts in AEGFR-

expressing GBM cells with c-Met knockdown.
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Figure 34. Constitutively active STAT3 partially rescues HGF expression in
c-Met silenced U87 AEGFR cells. (A) gRT-PCR quantified HGF mRNA amounts in
U87 sh-control AEGFR pcDNA3.1-E cells, U87 sh-control AEGFR STAT3-CA
cells, U87 sh-c-Met #B2 AEGFR pcDNAS3.1-E cells, and in U87 sh-c-Met #B2
AEGFR STAT3-CA cells. Cells were cultured in media containing 10% FBS
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(P<0.01; Student’s t-test; n = 3+tSEM; samples were analyzed at least in duplicate
per experiment). (B) All cells detailed in (A) were analyzed for their HGF
expression and STAT3 Y705 phosphorylation by western blot.

In an effort to determine whether the promoter activity of HGF, which
contains a STAT3 consensus binding site in the proximal promoter at -99/-91
(TTACCGTAA; Tomida and Saito, 2004), would decrease with c-Met knockdown
in U87 cells we performed promoter assays. We initially examined if the activity of
a HGF-1029-luciferase reporter (Figure 35A) would increase compared with a
pGL2-basic construct in U87 cells. By doing this, we determined that the HGF-
1029-luciferase construct was functional (Figure 35B). Surprisingly, we found that
HGF promoter activity with the first -1029 bp did not decrease with silencing of c-
Met in U87 cells (Figure 35C). These data suggested that the HGF gene may be
regulated transcriptionally beyond the first -1029 base pairs, or that HGF

expression may be modulated at the RNA level.
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