Liu, et al., Loss of Phd2 Cooperates with BRAF'690F to Drive Melanomagenesis
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Supplementary Figure 1

Supplementary Figure 1. Hypoxia regulates Akt-mTOR pathway in BRafV6?E;Phd2~- melanoma cells. a.1% oxygen
condition further increased HIF stabilization in BRafV¢%E; Phd27/- melanoma cells and activated Akt-mTOR pathway
after the tumor cells were cultured under 1% hypoxia for 24 hours. b. Non-degradable HIF-1a was expressed in
BRafV6%°E; Phd27/- melanoma cells. B-actin was used as a loading control. Results are representative of 3 independent
experiments.



a NX HX b NX HX

8H 16H 8H 16H
WM115A jo0kpa[= ——===] HIF1a 1205LU  4pokpa[= == ==] HIF1a
55kDa — — —— Phd2 55kDa- — S I Phd2
SO S| (-actin 40kDe B-actin
c NX HX d NX  HX
8H 16H 8H 16H
451LU  qookpa] = = =] HIF1Q WM3918 100kpa [EE ] HIF 1a
S5kDa{ s st s | Phd2 S5kDa S W e | Phd2
kD R n—r—| [3-actin 40KD | S — | 3-aCtin

Supplementary Figure 2

Supplementary Figure 2. PHD2 expression under hypoxia in human melanoma cells. a-d. Western Blot
assay for PHD2 expression. Human melanoma cells were cultured under hypoxia (1% oxygen) for 8 hours or
16 hours. PHD2 expression in response to hypoxia is cell line dependent. Human WM115A (a), 1205LU (b),
451LU (c) and WM3918 (d). 8-actin was used as loading control. Results are representative of 3 independent
experiments.
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Supplementary Figure 3. Gross skin morphology in different genetically engineered mouse models. Mice were
followed for at least 18 months and then sacrificed. The skin was turned upside down and then photographed. 4-
OHT induced Tyr::CreER; Phd2'/°x (a), 4-OHT induced Tyr::CreER; BRaf* (b), Tyr::CreER; BRaf*; Phd2'*/1x mice
without the 4-OHT induction (c). Arrow points to the pigmented lesion. Bars indicate 3 mm.
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Supplementary Figure 4

Supplementary Figure 4: Genotyping of the phd2 allele. a. PCR of phd2 allele in Phd2*/*, and Phd2'¥/*, and
Phd2'ox/lox mice. b. Pagetoid proliferation of melanoma cells in the epidermis derived from the Tyr::CreER;

BRafV6%E; phd2-/-mice. Arrows point to the pagetoid cells. Bar indicates 50 pm. c. PCR confirms Phd2 deletion in
melanomas from Tyr::CreER;BRafV6%;Phd2-/- mice.
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Supplementary Figure 5

Supplementary Figure 5. Generation and characterization of BRaf'6°%¢; Phd2/- melanoma cell line. Melanoma
cell lines were derived from tumors developed in the Tyr::CreER; BRaf'e°%; Phd2-/- mice. a. Melanoma was
excised from the Tyr::CreER; BRaf'6%; Phd2/- mice after 4-OHT induction. The tumor sample was dispersed
into single cells and CD271+ cells were sorted out using FACS. b. The cell line was stained with the anti-S-100
antibody and all the tumor cells were positive for S-100. Bar indicates 50 um.
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Supplementary Figure 6

Supplementary Figure 6. Glut1 gene expression is decreased after HIF-1at knockdown in Brafé%%, Phd/- melanoma
cells. Quantitative RT-PCR assay for Glut1 mRNA expression was performed in BrafV6%% Phd”- melanoma cells with
or without HIF1a knockdown (n = 3 replicate experiments; * indicates P <0.01). 8-actin was used as control.
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Supplementary Figure 7

Supplementary Figure 7. Inmunohistochemistry of Braf'¢%%c, Phd~- melanoma. Melanomas from the

Tyr::CreER; BRafVé°%E; Phd2/- mice were stained with anti-p4EBP1 (a) or anti-pS6K antibody (b). Bars
indicates 20 um.
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Supplementary Figure 8

Supplementary Figure 8. Effects of HIF knockdown on Akt-mTOR pathway. Inhibition of the Akt-mTOR pathway was observed in
BRafV69%t; phd2+/-melanoma cells after these cells were transfected with SH-HIF-1a (a) or SH-HIF-2a (b). B-actin was used as a

loading control. Results are representative of 3 independent experiments.
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Supplementary Figure 9

Supplementary Figure 9. Effects of HIF knockdown and torinl on Braf'6%%, Phd~- melanoma cell proliferation. a. Cell proliferation was
measured in BRafVé%%t; Phd2/- melanomas after HIF-1a or HIF-2a knockdown. b. Cell proliferation was measured in BRafV6%¢; phd2-/-
melanomas after HIF-1a or HIF-2a knockdown in combination with different concentrations of torinl. Results are from 3 independent
experiments.



Supplementary Figure 10

Fig. 1le
HIF1la AKT1
~ 7T e
' - '
95— : -
72— ., e _ e )
PHD2 | N
HIF2a 2= - et
55— —

T

| — -
72= = pS6KThr389
. L7}

Hy sy els” ST W5 A B

72
55m EI—- -

43—
pThr308-AKT
. LU T A T |
(A FEAT RS, LC3B
72 |
55—+ S
. . 20=
pSera73-AKT i s _
— o .
72 10=
2 L=
Vinculin

Yy }w@

130 [Em————
95= . ..
72— > |

L}

N\ -




Fig 1f

pT308-Akt

Shorter ep pS473-Akt

Longer ep

EgIN1

Wiz lgi\
-\~ «(f

apl NN g o/

Aktl | T
--+- ; 5\,‘1}( !,,u“q‘li
(R




Fig. 1g

1 1

B EET—— . R < S
95— e

2= ey

55=

-

pThr308-AKT

-
P

- RSB

72= 559
55— | -

- PHD2

pSera73-AKT

72= 1%
79m “A 55= gl.T =
55 — - o — 43= ares e
e Upi gl
2/t &1 Vinculin

AKT1

72— *

S - [— Y [Se——]

- 7 2=




Fig. 1h

Fig. 1i
Flag-PHD2

HIF2a

95—
72—

2=
55—

X.‘

pSerd73-AKT

AKT1

72—
55=

=

pS6KThr389

72—

55—

S6K

72—

55—

Vinculin

130=— -







Fig. 5b

B-actin



Fig. 6b

Phd2 pThr308AKT

pIRS1Ser307 pSerd73AKT




Fig. 6b
pTSC2Ser1387 4EBP1

B-actin

&P:fﬂ‘;’ fﬂ);?m mf"‘ﬂ%

S6KThr389

p4EBP1-S65




Fig. 6¢C

HIF2a




Fig. 6¢

VEGFR2

pThr308AKT
" ,[‘- saley 1
e 3;_;{'5'f<' ﬁ.'j
g L" |
'..__—'I

H ¥
. 44' “‘:_J
B n

e q

AKT1
PR con 1@,
_ . o R gr
- iR
: i =
S et AL
pAEBP1-S65
~Com pPyp
— K&
N
. — AR
______ i %ﬁﬁ

4EBP1 Control ~ PHD2 Reexpression

vl

&
=

Y



Fig. 6¢C

pS6KThr389 Erk1/2

o
e

8
)
a
=

S6K
PErk1|2




Fig. 6d

pSerd73AKT

Thr308AKT

VEGFR2 AKT1

_ Gt lakty




Fig. 6d

p4EBP1-S65

— cal oy
—
o : ———————————— l:
— 1
=gh L
- 1 - :
| Bl afiande, . H
4EBP1
-~ Con ;,q,p
— (
—4
——
5—1----------'
i 1
1
W: am iy
1 ., :
il e 4. 5 J
pS6KThr389
—
s
e e 5
o :
I'—-— I
L L T, o)
HoF;
g
CoV)

S6K B-actin

b BRI wa e M

|

P e i
3




Fig. 7k

VEGERZ P-Erk1/2

pSerd73AKT pS6KThr389 Erk1/2

Sk

I ofe =

—
=
F-
= 175,
S
—
-—
—

Thr308AKT S6K B-actin




Supplementary Figure 10. Full immunoblots.



