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Myc-induced glutaminolysis bypasses HIF-driven glycolysis in
hypoxic small cell lung carcinoma cells

Supplementary Materials
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Supplementary Figure 1: MYCN, MYC, MYCL, HIF1A and HIF2A expression in SCLC cell lines. (A) The SCLC cells
lines U-1690, U-1906, U-2020, U-1285 and NCI-H345 and the neuroblastoma cell line SK-N-BE(2)c were cultured at 21% or 1% oxygen
for 72 hours. The mRNA levels were normalized to three reference genes (HPRTI, UBC, TBP) and data is one representative experiment;
error bars show the standard deviation within triplicates. (B) HIF-1o and HIF-20 western blot analyses of whole cell lysates. DIP treated
cells grown at 21% oxygen for 4 hours were used as a positive control. SDHA was used as loading control and ratio between HIF-10/SDHA
and HIF-20 /SDHA was calculated.



A U-1690 siHIF1A B U-1690 shHIF1A @ No of viable cells
O No of dead cells
2 4
— ns
% L n.s
3 1.5 3
2
S 1 5
k]
o)
€05 1
=]
Zz
—
0 0
- si-H1a sh-H1 sh-H1
21 % 02
C D
U-1690 U-1690
21 1 % 02 21 1 %02
- - si-C si-H1a sh-C sh-H1 sh-C sh-H1

0 137 1.12 067 Ratio 0 0o 170 077 Ratio
%15 HIF1A ©25 o HIFIA —x
5 § 15
E 05 qg) 1.5
= > 1
{, N N = -
K si-H1a & sh-C  sh-H1  sh-C  sh-H1

21 1 % 02

Supplementary Figure 2: SCLC cells survive well at 1% oxygen despite HIFIA repression. (A) U-1690 cells were
transfected with siRNA against HIF'1A4 (si-H1a) or a non-targeting siRNA (si-C) or treated with lipofectamine alone (—). (B) U-1690 cells
were transduced with shRNA against HIF1A (sh-H1) or a non-targeting control (sh-C). The cells were cultured at 21% or 1% oxygen for
72 hours. The number of viable and dead cells was counted and the arrow indicates the number of cells seeded at day 0. (C, D) HIF-1a
protein levels were analyzed by immunoblotting and SDHA were used as loading control. Ratio between HIF-1a and SDHA was calculated.
mRNA expression levels of HIF1A4 were analyzed by gPCR and expression data were normalized to three reference genes (HPRT1, UBC,
TBP). Error bars show the standard deviation and all statistical analyses were performed using 2-tailed unpaired Student’s 7 test, * indicates
p <0.05, **<0.01, *** <0.001.
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Supplementary Figure 3: Tumor size and tumor volume is not significantly affected by HIF1A repression in SCLC
cell xenografts. The human U-1906 SCLC cells transduced with shRNA against HIF1A4 (sh-H1) or a non-targeting control (sh-C) were
xenotransplanted into nude mice. 27 days after injection (n = 5 for each group), mean tumor specimen weight and tumor volume were
measured in (A) all palpable tumors and (B) in specimens with confirmed tumor growth. Statistical analyses were performed by using
Student’s #-test and error bars indicate SEM. (C) Representative pictures of xenograft tumors are shown.



>

GLUTS3 ALDOA
o 2 2
5 16 16
<Zf 1.2
% i m m m o
2 ﬂ 0.4 "L‘
=0
s 0
n“:’ sh-C sh HA1 sh-C sh-H1 -C sh H1 sh-C sh-H1 -C sh H1 sh sh-H1
1 % 02
U-1906 U-1906 U-1906
PDK1 o LDHA SLC16A3
% 2 —_— 2 ke . 2 .
316 1.6/ 16 =
<12 1.2 1.2
Tos 0.8 0.8
[}
>04 0.4 0.4
© -
K 0" ghc st shC  shil 0 shC  shht shC sl O shC shHi sh-C shord
21 1 21 1 21 1 % O2
U-1906 U-1906 U-1906
B
GLUT1 HK2 ALDOA
% 2.5 2.5 2.5
2 2 2
$15 1.5
£ !
coom [ 0 0O J j
s 9
& h-C sh-H1  sh-C  sh-H1 h-C  sh-H1  sh-C  sh-H1 sh-C  sh-H1  sh-C  sh-H1
21 1 21 1 % 02
U-1690 U-1690 U-1690
PDK1 LDHA SLC16A3
% 2.5 2.5 2.5 _—
3 2 2 2
% 1.5 1.5 1.5
1 1
S
LR BET R NG
=
) j 0
& h-C sh H1 sh-C sh-H1 sh-C sh H1 sh sh-C sh-H1 sh-C sh-H1
21 1 % O2
U-1690 U-1690 U-1690

Supplementary Figure 4: In HIF1A4 repressed SCLC cells the anaerobic glycolysis is diminished. The SCLC cells, (A)
U-1906 and (B) U-1690, transduced with shRNA against HIF'14 (sh-H1) or a non-targeting control (sh-C) were cultured at 21% or 1%
oxygen for 72 hours. The relative mRNA expression levels of indicated glycolytic genes were analyzed by qPCR and all expression data
were normalized to three reference genes (HPRTI, UBC, TBP). Data are mean from three experiments; error bars show the standard
deviation. All statistical analyses were performed using 2-tailed unpaired Student’s ¢ test, * indicates p < 0.05, ** <0.01, *** <0.001.
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Supplementary Figure 5: Glutamine withdrawal increases the number of dead cells in MYCL amplified SCLC cells.
The MYCL amplified U-1690 SCLC cells transduced with shRNA (sh-H1) against H/F'1A or a non-targeting control (sh-C), were grown in
RPMI medium with (2 mM) or without glutamine (-GlIn). The total numbers of viable and dead U-1690 cells were counted after 72 hours
culturing at 21% or 1% oxygen. The arrows indicate the number of cells seeded at day 0. The percentage of dead cells compared to total
number of cells is also presented. Data is one representative experiment; error bars show the standard deviation within triplicates.
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Supplementary Figure 6: Induced expression of genes involved in glutaminolysis and lipogenesis in HIF-1A4 repressed
SCLC cells. U-1906 cells transduced with shHIF1A (sh-H1) or a non-targeting control (sh-C) were cultured for 72 hours at 21% or 1%
oxygen. (A and B) The relative mRNA expression levels of SLC145, GLS, IDHI, ACLY, ACACA and FASN were analyzed by qPCR. All
expression data were normalized to three reference genes (HPRTI, UBC, TBP). Data are mean from three experiments. Error bars show
the standard deviation and 2-tailed unpaired Student’s ¢ test were performed, * indicates p < 0.05. (C) Secreted NH, levels in cell culture
medium was spectrophotometrically measured. Data are mean of two experiments; error bars show the standard deviation within the two
experiments.



Supplementary Table 1: Nucleotide sequences of primers used for Q-PCR reactions

Primers Primer sequence
ACACA f: 5'-cttcttctactggeggetga-3'

r: 5'-agggttggcattgtggatt-3’
ACLY f: 5'-accgaagaccaacatccaca-3’

1: 5'-gcaacatcctaacgecctac-3’
ALDOA f: 5'-cgagaacaccgaggagaacc-3’

r: 5'-tcagcacacaacgccactt-3’
FASN f: 5'-ccaaggacacagtcaccatct-3’

r: 5'-ctgctecacgaactcaaaca-3’
GLS f: 5'-gctgtgctecattgaagtgact -3

r: 5'- ttgggcagaaaccaccattag-3'
GLUTI f: 5'-cttctatcccaggaggtggctat-3’

r: 5'- aatggagcctgacccectagag-3’
GLUT3 f: 5'-gccgetgctactgggtttta-3’

r: 5'-gggactttcagggcaaaatg-3'
HIFI1A f: 5'-ttccagttacgttccttcgatca -3’

r: 5'-tttgaggacttgegctttca -3’
HIF24 f: 5'-gtgctcccacggectgta-3’

r: 5'-ttgtcacacctatggcatatcaca-3’
HK2 f: 5'-gcecgggctgagattcttet-3’

1: 5'-gcgacgtgtccggttgtc-3'
HPRTI f: 5'-tgacactggcaaaacaatgca-3’

r: 5'-ggtccttttcaccagcaagcet-3'
LDHA f: 5'-agcccgattcegttacet-3’

r: 5'-gcaacattcattccactcca-3'
IDH]I f: 5'-tcagtggcggttctgtggta-3’

r: 5'-cttggtoacttggtcgttggt-3’
MYC f: 5'-cgtctccacacatcagcacaa-3'

r: 5'-cactgtccaacttgaccctettg-3’
MYCL f: 5'-tccacacccgtgagaaatect-3'

r: 5'-ttccataccecattceeca-3’
MYCN f: 5'-cgcaaaagccacctctcatta-3”

r: 5'-tccagcagatgccacataagg-3’
PDK1 f: 5'-ccagcagagaacccaaaga

r: 5'-tccgatgtcccaagtgtgt
SLCIAS f: 5'-actgcctttgggacctcttc

r: 5'-attctcctecacgeacttca
SLC16A43 f: 5'-ctctccageccgtectace

r: 5'-tcctaacactccacccacac

TBP f: 5'-cacgaaccacggcactgatt-3’

r:5'-ttttettgetgecagtetggac-3’

UBC f: 5'-atttgggtcgeggttettg-3'

r: 5'-tgcecttgacattctcgatggt-3'




