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Figure EV1. TSC1 is highly expressed in Burkitt’s lymphoma.

A

Box plots showing the relative TSC1 mRNA expression levels across different cancer cell line types with the horizontal line showing the median, whiskers showing
upper and lower non-outlier limits, the box representing the first to the third quartiles, and open circles representing outliers. Data extracted from
CCLE_Expression_Entrez_2012-10-18.res, with gene-centric robust multi-array analysis (RMA)-normalized mRNA expression data (the number of different cell lines is
indicated in parentheses).

TSC1 protein reduction precedes TSC2 reduction following repression of MYC (+Tet, 24 h) in P493-6 cells. Immunoblots showing expression levels of MYC, TSC1, TSC2,
or a-tubulin in low (+Tet) versus high MYC (—Tet) P493-6 cells (in comparison with 72 h MYC repression shown in Fig 1B).

Figure EV2. Reduced activity of the mTORC1 pathway in BL patient samples.

A

H&E-stained pictures of the samples in Figs 2A and EV2D. Two representative sections of the indicated sample are presented in 100x (left) and 200x (right)
magnification, scale bar = 100 um.

Immunoblot of Fig 2B. Frozen tissue slices of individual Burkitt’'s lymphoma (BL), reactive lymph nodes (LN), or tonsils were lysed and subjected to immunoblotting
with the indicated antibodies. Quantification shown in Fig 2B was done with Image).

Immunoblot of the same samples as in (B) with the indicated antibodies. Graph at the right shows the quantification of the P-S685K/S6K ratio performed with Image]
(mean + SD, n = 3 for reactive LN, n = 10 for lymphomas). ***P < 0.001, statistical relevance was determined by unpaired t-test (two-tailed).

Example of immune staining of P-S6, the B-cell marker CD20, and DAPI nuclear DNA-staining in control lymph nodes (upper row) and Burkitt’s lymphoma (lower
rows). Of eight investigated lymphoma samples, we found seven with virtual absence of P-S6 staining and one with positive P-S6 staining. The samples belong to the
same cohort used in Figs 2A and EV2A, scale bar = 100 pum.

Wild-type (wt) MEFs and TSC1-deficient MEFs immunostained with anti-TSC1 antibody to confirm its specificity. Scale bar, 50 um.

wt MEFs untreated and wt MEFs treated with 20 nM rapamycin for 12 h were immunostained with anti-phosphorylated-S6 antibody to confirm its specificity. Scale
bar, 50 pum.
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Figure EV3. TSC1 is required for survival of BL cells.

A

B-E

Immunoblots of the experiment in Fig 3C. U20S-MYC-ER cells expressing scrambled control shRNA or TSC1-specific ShRNA, treated with hydroxytamoxifen (4-OHT)
or rapamycin where indicated. Immunoblots showing expression of TSC1, S6K/P-S6K, or a-tubulin.

Immunoblots of the experiments in Fig 3D to confirm TSCI knockdown. BL cells expressing scrambled control shRNA or TSC1-specific ShRNA and subjected to
immunoblotting with the indicated antibodies. The corresponding immunoblots for Raji and DG75 are shown in Fig EV4D and E, respectively.

At the top, immunoblots of indicated proteins in Hodgkin lymphoma (HL) cell lines KMH2 and L540 expressing either a TSC1-specific ShRNA or scrambled control
shRNA. The bar graphs below show that TSC1 knockdown does not affect cell viability in KMH2 or L540 cells (mean £ SD, n = 3 biological replicates). See Fig 1A
for MYC and TSC1 expression levels.

Immunoblots show the reduction of TSC2 levels upon expression of a TSC2-specific ShRNA compared to scrambled control shRNA in the indicated BL cell lines and
in addition the expression levels of S6K/PS6K and B-actin as loading control. The bar graphs at the right show the relative cell viability of the same BL cell lines
expressing either TSC2-specific ShRNA or scrambled control shRNA 2 days after seeding equal amounts of viable cells as determined by a cell viability assay

(mean =+ SD, biological replicates n = 3 for Ramos, n = 5 for BL2 and n = 6 for CA46).

Control- or TSC1-shRNA expressing Raji BL cells treated with different concentrations of rapamycin to either completely inhibit mTORC1 activity (10 nM) or titrate
the activity to control levels (30 pM), and survival rate of these cells over 7 days (mean + SD, n = 3 biological replicates).

Data information: In all graphs **P < 0.01; ***P < 0.001, statistical relevance was determined by unpaired t-test (two-tailed).
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Figure EV4. TSC1 knockdown increases mitochondrial function.

A

Immunoblots of control- or TSC1-shRNA expressing BL cells as indicated showing the effect of the TSC1 knockdown on phosphorylation of AKT (P-Ser473). Antibodies
specific for AKT and B-actin served as controls. The incubation of the same immunoblots with an antibody specific for P-Thr308 AKT did not produce any detectable
signal.

TSC1 knockdown increases ratio of oxygen consumption to lactate production (as measured by acidification) in a rapamycin-dependent manner. Ratio of oxygen
consumption to lactate production rates determined in the experiment of Figure 4A in high MYC P493-6 (—Tet) cells expressing scrambled control shRNA or TSC1-
specific ShRNA, treated with 20 nM rapamycin for 12 h where indicated (mean & SD, n = 6 biological replicates).

Relative mRNA expression determined by qRT-PCR of ATP5G1 (left graph) or cytochrome C (CYCS) (right graph) in Raji cells expressing scrambled control shRNA or
TSC1-specific ShRNA (mean + SD, n = 3).

From left to right in Raji cells expressing scrambled control shRNA or TSC1-specific sShRNA: immunoblots showing expression of TSC1, S6K/P-S6K, or a-tubulin; rate of
oxygen consumption, basal and in response to 10 M DNP or 10 uM oligomycin where indicated; ratio of oxygen consumption to lactate production rates

(mean + SD, n = ).

From left to right in DG75 cells expressing scrambled control shRNA or TSC1-specific ShRNA: immunoblots showing expression of TSC1, S6K/P-S6K, S6/P-S6, P-4E-BP1,
or a-tubulin; rate of oxygen consumption, basal and in response to 10 pM DNP or 10 uM oligomycin where indicated; ratio of oxygen consumption to lactate
production rates (mean + SD, n = 8).

Left graphs show increased ROS levels in BL cell lines as indicated expressing a TSC2-specific ShRNA compared to scrambled control shRNA expressing cells as
determined by FACS analysis of CellRox-stained cells (mean & SD, n = 6 biological replicates). Right graphs show increased rate of basal and maximal (in response to
600 nM of the chemical uncoupler FCCP) oxygen consumption in TSC2 knockdown cells compared to scrambled control shRNA expressing cells. Oxygen consumption
in response to the ATPase inhibitor oligomycin (10 pM) was comparable between TSC2 knockdown and control cells (mean & SD, n = 8). Immunoblots at the bottom
left show expression levels of TSC2, PS6K/S6K, and B-actin as loading control for the EW36 cell line. Corresponding immunoblots for Ramos and CA46 cell lines are
shown in Fig EV3G.

Data information: In all graphs *P < 0.05; **P < 0.01; ***P < 0.001, statistical relevance was determined by unpaired t-test (two-tailed).

© 2018 The Authors The EMBO Journal e98589 12018  EV5



The EMBO Journal

Requirement for TSC1/2 in Burkitt's lymphoma

GOtz Hartleben et al

A Raji DG75 CA46 BL2 EW36  P493-6 B 0, consumption /
lactate production
contr sh + + + + + +
TSC1Psh + +
. 1600,
J'::L 12004
P-AKT E 1000+ Hapamycm
- T 800
AKT |-- - - !I |-.| S 600
400
p-actin | -  —— - -ﬂ| |-| 2001
"ol TSCIP ctrl TSC1P
shRNA
C  arpsG1 cycs D ShRNA Oxygen coneumption I‘:;,:';'S”"‘Pﬁ"."’
wJ . contr TSC1P productior
DNP
1.6 1.24 e whx
§ 141 5 0 TSC1 E’ 200 4 4500+
w w U -
S 10 g 087 140 | z 3509
s M b S6K g v 2 3000+
< 084 < 05 E1204 _* < 2500,
T g6 £ a-tublin [amm —] =100 4 3
E E 0.44 Raji 2 go | Oligomycin E 2000
£ %4 £ o2 = 60 IR 15001
T 0.24 e 40 | 1000+
= ol = ol 20 4 500
ctrl TSC1b ctrl TSC1P 0 - - - 04 -
ShANA ShRNA ctrl TSC1P ctl TSC1® ctrl TSCH ctrl TSC1
ShRNA ShRNA
E shRNA Ramos ~ ROS
contr TSC1® 0, consumption / 1
TSC1 IE lactate production 2
o <3
P-S6K 1600+ | 1 8
14001 g 21 Oxygen consumption not analyzed
S6K I 12004 ¢ Y9 p y.
=3 S
P-S6 E 10004 z 14
S 8004
£ & 0 4
56 001 ol TSC2
4004
P-4E-BP1 200+ CShANA
) b Oxygen consumption
e-tubulin o _TSC1? CA46 ROS FCCP
DG75 shRNA o
DNP 4. 40 -
200, Oxygen w
180 | consumption Z 3 | 30 4 "
3 c
160 - & £
£ 140+ g2 = 20 -
£ 120 4 o 3 g
=104 [ ' @ &
£ an- Oligomycin é 1 10 4 Ollgcmycwn
= 601 | ns. 1
404 0 0 -_
201 | -_ ol TsC2 ol TSC2 cbl TSC2 ol TSC2
ctrl TSC1P ctrl TSC1® ctrl TSC1P ShRNA shRNA
shRNA
Oxygen consumption
ShRNA EW36  ROS FCCP
e
contr TSC2 4 - s 60 -
TSC2 lh |
For Ramos and CA46 2,
immunaoblots see EV3G = 1
o £ 40 o
§ » g o
g & 2
S ' Qligomygcin
w
n.s.
L) plle
o TSC2 ol TSG2 ot TSG2 ol TSG2
shRNA ShRNA

Figure EV4.

EV6

The EMBO Journal

€98589 | 2018

© 2018 The Authors



GOtz Hartleben et al ~ Requirement for TSC1/2 in Burkitt’s lymphoma The EMBO Journal

A miRNA overexpression
contr 15a 22 23a 26a 29a 30e

CA46 BL2
15 o 15 -
g ik g ek
3 3 = |
2 14 /= 2 1
3 8
2 g
50.5- ,_1;0.5-
7] [)
i o
0 0
ctrl 15a ctrl 15a
microRNA microRNA
C NUAK1 - Entrez ID: 9891
k@ -
12 H :
— B '
o T T T & T - L=
g = T I T A ¢ T 1 T T - T
- T & & 4§ o 4oy N T i 1 = 1 I .
; e £ i 4 ¥ L F el I -~ o
§‘°”I = SRl N PP T
o« : i p i A
1. ] "I
> " - : ' ! o
2 g4 ¢t @114 ; ; o -
c H ; ]
2 P4 b1 A i . o
i O S i A B | Lo o
® ST I O R N A B & R B
g o P4 e o B ! E
9 - ' - : I R |
< : o : i R A : o o
% 5 5 o - 3 :g A T " i -
o o : [ T b ~ 7
[ 8 -~ I -
5 Li+d el L Lol [
=S i 4 &
O
r T T 1 1 1+ 17 17 17 1 1717 ° 1771717 1T 17 1T 1+ 7 17T 7T T T T 1T 71T 17]7Tf{7r 1717 7177
T OB T DR -STAURTBO I DNBENNETBIT®D - @ RWD 0ND|IF|IT RS0 ®
;:seasee&;:;sseg;:g;sseee;:e:::e:st:s
da = > = 8 o o = LD @ o @ w £ o T "/ g o8 c djE|J o4 & -
EEE T3 EEEEEEE 33283 3otttz Esdy
e 9= § 95 20803 s 8% J)E22 5522 ce2 i sg o Plls5zag oEE
88§ *32°%23 2L 5p2fs5 g8 3afe (B 3 0¢e33
g 2 5§ £ S5 23§ - sPgi*@ & S &% |4 GEGRB
T 2 | € T 2 5 = g 2 £ 3 E E m'ﬂlg E EE%EDI—
23 g s £ 3 8 3 Pes |5 28z
° 2 E n = : S5 |E| &k
w > =
g *E I =

Figure EV5. Effect of MYC-suppressed microRNAs on mTORC1 activity and BL cell survival and NUAK mRNA expression levels in different types of cancer cell
lines.

A MYC-suppressed microRNAs regulate the TSCL-mTORC1 axis. Immunoblot with the indicated antibodies of HEK293T cells transfected with the indicated microRNAs or
a control miRNA.

B Reduced relative cell viability of the BL cell lines CA46 (left) and BL2 (right) expressing miR-15a compared to control miR expressing cells (mean + SD, n = 5 biological
replicates). ***P < 0.001, statistical relevance was determined by unpaired t-test (two-tailed).

C Box plots showing the relative NUAK1/ARKS mRNA expression levels across different cancer cell line types with the horizontal line showing the median, whiskers
showing upper and lower non-outlier limits, the box representing the first to the third quartiles, and open circles representing outliers. Data extracted from
CCLE_Expression_Entrez_2012-10-18.res, with gene-centric robust multi-array analysis (RMA)-normalized mRNA expression data. The number of cell lines used for
each tumor type is indicated in parentheses.
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