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Supplementary Figure 1. Significant sgRNA depletion in CRISPR screens. Representative data from BCBL-1 Cas9 pool
screened using Brunello library. (A) Cumulative frequency distribution plot of normalized sgRNA counts. p value was
determined by two-sample Kolmogorov-Smirnov test. (B) Density plots show the distribution of adj. p value for depletion
(red) or enrichment (blue) at the gene level. The area containing high-confidence hits (low adj. p values) is magnified in

inset.

S2



Manzano et al.

o

BCBL-1 (G)

BCBL-1 clone
APK-1
VG-1

BC-3 clone

BC-3 (G)
.. BCBL-1

Hitin 16

JSC-1
@ = ™~ ® groups

BC-5

OO
m
RrRPs2 N

NUDT4 ‘ ‘
tve il

RFC5
MRPL54
POLR2J

SKP2

VPS16
HMGAT
POP4
PSMD8
CD2BP2
TAF8
BRDZ2
SNRPE
CDK2
ATPEVIGT
RRM2
SMG8
C150RF41
FUBP1
TUBGCP2
GTF2H4
SPDL1
DDX3X ]
cTUuZ2
PSMA3
WDR33
KANSL2
HNRNPU
XRCC3
MRPL52
RPL7L1
MRPL38
XRN2
POLR1D
POLD1
RPL38

]
2
16
3
7
1
6
12
5
14
4
14

8
9
16
4
9
1
8
9
14
7

B o

EBV(+) PEL EBV(-) PEL

adj. p value
0 0.01 0.02 0.03 0.04 p=0.05

Supplementary Figure 2. Preferentially required genes in either EBV(+) or EBV(-) PEL cell lines. Heatmap of adj. p
values of sgRNA depletion for candidates for genes that are preferentially essential in EBV(+) or EBV(-) PEL cell lines.
Genes that were significantly depleted (adj. p < 0.05) in 23/4 EBV+ PEL cells but not in EBV(-) PEL cells were considered
preferentially essential in the former group (top). Genes that were significantly depleted (adj. p < 0.05) in 23/4 EBV(-) PEL
cells but not in EBV(+) PEL cells were considered preferentially essential in EBV(-) PELs (bottom). For BC-3 and BCBL-1
cell lines, only BC-3 (Brunello) and BCBL-1 clone (Brunello) screens were used for these comparisons. Indicated on the
right are the numbers of cancer types where the gene was found to be potentially essential. The Brunello library was used
for most of the screens except where indicated: G, GeCKO v2.
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Supplementary Figure 3. Comparison of sgRNA depletion in Brunello screens of BCBL-1 Cas9 cell pool and a cell clone

derived from this pool. (A) Western blot for viral lytic proteins upon TPA-induced lytic reactivation. (B) Cumulative

frequency distribution plot of normalized sgRNA counts from d14 samples from BCBL-1 Cas9 cell pool (blue line) or clone

(orange). p value was determined by two-sample Kolmogorov-Smirnov test.
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Protocol for growth curve analysis

I: Cas9 cell line j

l 1. + control: sgPSMD1 (essential)
Day 0 E Transduce with lentiviral sgRNA vector, puro® (MOI 2-3) J 2. - control: sgAAVS1 (non-essential)

l 3. Use 2-3 sgRNAs/gene of interest

Day 1 | Select with puromycin to remove untransduced cells l

!

(= Sy
Count live cells numbers and number of
spiked-in AccuCount Blank Particles using FACS
Day 2 - to determine absolute live cell concentration. . . )
Avoids confounding effects of
(re2p Zaé:;:)ry l unwanted cell cycle arrest/cell death

[ Adjust cell concentrations to 2 X 10° cells/ml J due to overcrowding of cells

or leave as is if cell counts are below log phase
— _
(End point reached when live cell numbers were below 1% of )

the AAVS1 control or between 10-21 days after transduction
for fitness/non-essential genes (see Figs. 3-5)

e

Supplementary Figure 4. Details of growth curve analyses for validation studies. Validation experiments were performed
in clonal Cas9 expressing B cell lines with optimal gene editing. We used sgAAVS1, which targets the non-coding AAVS1
locus, as a negative control. sgPSMD1, which targets an essential proteasomal subunit, served as a positive control. Live
cell numbers were plotted relative to the sgAAVS1 control over time. Editing of different genes resulted in a loss of live
cells at different time points into the experiment. We therefore report the cumulative live cell counts relative to the

sgAAVS1 control on the final day of the experiment over independent experiments to facilitate data presentation and
statistical analysis.
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Supplementary Figure 5. Validation experiments for NF-kB signaling components. (A) End point analysis of several
growth curve assays following the individual knockout of RELA (p65), NFKB1 (p50), or IKBKG (Nemo) in Cas9-expressing
BC-3, BCBL-1 or BJAB cell clones. (B) Representative Western blots of cells in (A). AAVS1, control sgRNA targeting the

non-coding AAVS1 locus; PSMD1, control sgRNA targeting the housekeeping proteasome subunit. Error bars represent

SEM, n23.
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Supplementary Figure 6. Cell cycle analysis of propidium iodide-stained BC-3 cells treated for 24 h with 1.5 yM
palbociclib (IC50). (A) Representative histogram of DNA content from propidium iodide-staining. (B) Distribution of cell

cycle phase populations. p values were calculated by Student’s t test and compared to PBS-treated cells in the same

phase. n=4. All error bars, SEM.
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Supplementary Figure 7. Differential dependence of BC-3 and BCBL-1 cells on BCL2L1 (Bcl-xL). (A) Heatmap of raw p
values of sgRNA depletion of the BCL2 family in cell lines screened. Indicated on the right are the numbers of cancer
types (out of 16) where the gene was found to be a potential dependency. The Brunello library was used for most of the
screens except where indicated: G, GeCKO v2. (B) End point of several growth curve analyses following BCL2L1
knockout in BC-3 or BCBL-1 Cas9 cells. (C) Representative Western blots for Bcl-xL in (B). Error bars, SEM; n=3.
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Supplementary Figure 8. shRNA-mediated knockdown of MCL1 in a wider panel of PEL cell lines. Representative
Western blots for MCL1 and PARP cleavage at 3 days post-transduction of lentiviral SgRNA are shown on top; summary
of live cell counts at 4 days post-transduction of lentiviral sgRNA is shown below. *p < 0.05 by Student’s t test. All error
bars, SEM.

S9



IRF4 KO

BC-2

o
??123

~

¥

170
130 -

Im‘l!—-

L

1B IRF4

BCBL-1

1B: MDM2

1B: p53

1B: GAPOH

18 p21

MDM2 KO
e [
& ® £
F 2 FE
- 7o
130=
7=
130 100 —
100 — 0 -
- .
- cFLIP,
5 i T up-mN.
-
w- 38—
et
a5 = -
75— = . o-FLIP, .
1B: c-FLIP 1B: CASFS
CFLAR KO CFLAR KO
E BC-3
&
¥ 12 3
%= e | 1B:MCLT
170
o -
= - 18: PARP
L -
Y7 esbaba @ o ciPoH
m—
i
MCL1 KO

Uncropped Westerns for Fig. 3G
BCBL-1 BC-3

o by
M_!ﬁzn’fza

130
100 i 1B: unrelsted
T s
M = o = ===

3457
g 1E: GAPDH (reprobed

Full length
- Cleaved
pAdp41

7

t ' 1B unrelated

IRF4 KO

Uncropped Westerns for Fig. 3J

Images in B are from the same membrane. Sections were
separately immunoblotted with MDM2, p53, GAPDH, or p21
antibodies. MDM2 blots were imaged separately using
chemiluminescent detection; the ofhers were assembled
together before imaging by quantitative infrared
flucrescence. Expasures were adjusted for individual blots
in Fig. 3J and therefore differ in intensity from this image.

(f? &
&

= |8 IRF4

—

Manzano et al.

i
q,‘-"%?

wmw |B: GAPDH (reprobed)

Upper portion of biot was probes for MOM2 for Fig. 3J (see below)

o
" £2
; i
3&: Q;’%P
3§ m_ s [B: GAPCH (reprobed)
130 = Lk

= B: MDM2

Middle portion of blot wes probed for IRF4 for Fig. 3G (see above)

Uncropped Westerns for Fig. 4C

_gq;ff, :

Seclions were separately
immunobiotied with PARP or
GAPDH but assembled before
imaging by infrared
fluorescence. Exposures were
adjusted for individual blots in

s 4 Fig. 4C and and therefore differ
in intensity from this image.

|18 GAFDH

170
130=
100 =

. 1B PARP

-y ——
o

56—

Al — - —

HB—

25— . f"l N
CFLAR KO
Uncropped Westerns for Fig. 5E
BCBL-1 .
BCEL-1
& =
¥ 123 \5\"
- 250 50— 1 2 3
- 150, 10— 1B: PARP
e
- 100 w0 —
| -
nw-
1 55
&
-..-q' = | - - |E. GAPDH
|- -
Sl
-
18: MCL1 MCL1 Ko
MCL1 KO

Uncropped Westerns for Fig. 4E

.

&

o F 170-
hji43 e
w0 — & 100~ (R,
o -
Hiee
- L
a0-—9 -
S | [5: GAPDH » =
- 4R B 1B COND2 G
x-§8 * | Sequential probing ¥
el B g
CCND2 KO 1B: PARP
CCND2 KO
BC-2 BC-2
& v"\@
Y
w- W 1 2 12
- wE- o e
100 - —— 18: PARFP
- .
BT 1
10
. = .
" bl L,
- »—
18: MCL1 MCL1 KO
MCL1 KO

Supplementary Figure 9. Uncropped Western blots for Main Figures. (A) Fig. 3G, (B) Fig. 3J, (C) Fig. 4C, (D) Fig. 4E,
(E) Fig. 5E. Molecular weight markers are shown on each blot. IB: immunoblot antibody.

S10



Fool Clone
TPA - + - +
250 .
a0 1B: RTA
100 - - ’
BC-3 BCEL-1__ BJAB
g A A
o) S
¥ 12 - & 12 \F@I 2
i5:REL (MBS mT | tos
-5 M=
et o | - 18 RELA
1B GAPDH (g -h i L
o ; T el e o carH
-15 25
RELA KO -

pr ey

RELA KO

D

C Uncropped Westerns for Supp. Fig. 7C

gca
"1 2=in
. =100
=To
- 55
BCLXL 5 -
F
P - &
]
1B BCL-XL
1B: GAPDH
BCL-XL KO
BCBL-1 BCBL-1
e = 3 et
."‘Fs _vﬁ ﬁ ]
1225 (B2 =n
=1
w55 1
b -
=35 d’r‘
BCLXL & W 1 W
-2 -
’ 'y
M ——
18: BCLXL 18: GAPDH
BCL-XL KO

1B GAPDH e e o s s

Uncropped Westerns for Supplementary Fig. 3A

Peool Clone

Gkei |

35— Sr——— —Non-specific | 1B: kBZIP
oo | W BZIP (Probed first)
15

-—

Uncropped Westerns for Supplementary Fig. 5B

BJAB  BCBL-
N
- 47 &
w- W1 2 W 2
B NFKB1p100 |
=
Nor-specific o

NFKB1 KO

BC-3  BCBL-1

18: IKBKG
IKBKG KO

IKBKG KO

IB: GAPDH

25—

Manzano et al.

1B; GAPDH
NFKB1 KO

18: GAPDH

Uncropped Westerns for Supplementary Fig. 8 (shMCL1)

BC-3 BC-3 BC-3
& w é;ﬁ’ b v 6‘69 " ot
- FEIT  IOES L ST
—— e 2O~ : | =
e 0 ———— % | ul
g w =
15— - 9. s
: IB: GAFDH
18: ML 18 PARP
BC-1 BCBL-1 Eo‘dsC“IBCELqBCAZ
J8C-1_ BC-2 = e D@h_
r@« @u ﬁ?‘ > &1&
¥ &%‘ 1
A e - - 1y = g e o
B= 100 = - -
B
15— -
1B MCL1 B PARP
BCLM BCLM BCLM
& W
M- ! -
40 m—_ o 0
35+ 130 A5—
23 100~ 25
15=
g 5=
Bmen
I8:PARP  |B: GAPDH

BC-5
FEES

b_-”ﬂ -

130

BC-S

P

m.ﬁ@@é‘?

15— — -

100 — oy e sy

0= s
55— 1B: GAPDH
1B: MCL1 B: PARP
BC1 BCBL1
JSC-1 BC-2
o SRR
a0 .
———— - -

a5 2

25—

15

18: GAPDH
VG VG-1 VG-1
S & L
- 243
o= " AL —
- 130 5 i '_
2%5= 100 :
5=
15 SRR
B.McL1  B: PARP 12: GAPDH

Supplementary Figure 10. Uncropped Western blots for Supplementary Figures (A) 3A, (B) 5B, (C) 7C, (D) 8. Molecular
weight markers are shown on each blot. IB: immunoblot antibody.
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