Cell Reports, Volume 23

Supplemental Information

Driver Fusions and Their Implications

in the Development and Treatment of Human Cancers

Qingsong Gao, Wen-Wei Liang, Steven M. Foltz, Gnanavel Mutharasu, Reyka G.
Jayasinghe, Song Cao, Wen-Wei Liao, Sheila M. Reynolds, Matthew A.
Wyczalkowski, Lijun Yao, Lihua Yu, Sam Q. Sun, The Fusion Analysis Working Group, The
Cancer Genome Atlas Research Network, Ken Chen, Alexander J. Lazar, Ryan C.
Fields, Michael C. Wendl, Brian A. Van Tine, Ravi Vij, Feng Chen, Matti Nykter, Ilya
Shmulevich, and Li Ding



"g|dwes Jad suoisny Jo Jaquinu uelpaw Ag palaplo ‘wonoqg ayj 1e pajedipul ate sadA} Jaoue) "adA} Jaoued Jad suoisny papodal Jo Jaquinu ay}
sajesisn||i 10(d 10p 8y (g) "ebueio ul ase ssed-mo| woJj 8soy) pue usalb ul payeslpul ale ssed-ybiy wouy uonepiieA SO YIM suoisng “(abelranod xog <) Buiouanb
-9s awouab sjoym ssed-ybiy 1o (abeianoo moj) ssed-mo| ajge|ieAe Yyim SudAs uoisnd (y) "L ainbi4 o} palejay "adeaspue| pue uoiepijea uoisny LS ainbi4

PP w - - w < » ©® = ©w = I m Q 9 O o 7 4 3 z
c > @ Py c c = o 3 P m m [ =z 9] o T m > = c T T @ o — > = 2 =
o (@) [} < =< @
5 2 58 ¢ ¢ 8 3 85 ¢ B &5 ¢ 5 &% 8 3 &8 ¢ 55 2858 35 3 8 8§ 3858 E 3 3 2
46 65z /6y Gly 8yl G6OL L0S IS /Oy 6.1 l2€ 89y ¥6 8LL /8 O/ LIS €8l 8/ 98 €0 6. 8y 08 02k ¥0S OSL 641 €1G Z/L 28T 08 99
gl
\ I s o ! L b r " Lot
o r P o 9 ” I
lo J o P P [ -0c 3
L] b 4 3 A A g
I HoE o,
b i L =
lo @,
" ; For 8
" 1z
b - 0g
09
(dqg) aua9 jo uoibay Buipunoling g

000001 0009 0000S 000SC¢ O000F 009 0

suoisn4 pajeplleA Jo %

SOM SSed MO mmm - 09
SOM ssed UBIH

uonepi[e/\ 4o} palinbay aly Speay SOM € v



Tumor Suppressor Gene Distribution of Mutations and Fusions

ACC BLCA BRCA CESC CHOL COAD
0.06
0.04
NIPBL
0.021 Nei e
. N's‘ETnawam CREESP
o »oRB1 o8 CgEBBP CREBBP
0.00{ me o158 sp‘fAﬁ TP53° 1. e -EE\—PTEN . P8 @me>—NIPBL pss
DLBC ESCA GBM HNSC KICH KIRC
0.06
0.04
#TBLIXR1
0.024
CREBBP e
0.00 {woss - TP | mee  TP53e ePTEN e v - s ST
KIRP LAML LGG LIHC LUAD LUSC
«CBFB
0.06 RYNX1
(7))
c
o
‘o 0.044
S
[T
% 0.027 eNSD1 L NF
. . * NF1 NJgL
g 0.00 4 =»e - 1] TP53® &t s ° TPs3e £§*PTEN Trss
=3
g MESO ov PAAD PCPG PRAD READ
(4]
S
c 0.061
k<]
G 0044
Q SETD2
o a2
o 8 PTEN
0.02 . T§L1xm1 NF1 . NIPBL
N . T P53 “TBLIXR1
0.00= T 6 AN TP53e P53 L - P53
SARC SKCM STAD TGCT THCA THYM
0.06 4
Ps3
0.04 4
| ret
002 N TPS3
T SETD2 CREBB CREBBP _zBTB20 P53 | °
0.00 1 = P ‘e NF1 o NIPBL - ) -
UCEC ucs UUM 00 02 04 06 08 00 02 04 06 08 00 02 04 06 08
0.06
0.04+ NSD1
CREBBP SETD2
0.0247 " gkrani_NF1 mspmm
ZzBTB2Y *SETDR PTEN
ey NIPBLe”
0.00 - RUNX#*-*RBNSDTP53 [0 TP53s | | ®
00 02 04 06 O 00 02 04 06 08 00 02 04 06 08

Proportion of Samples with Mutations

Figure S2 Tumor suppressor gene distribution of mutations and fusions. Related to Figure 2. Proportion of samples

with mutations and fusions in tumor suppressor genes, separated by cancer type
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Figure S3 Protein kinase fusions. Related to Figure 3. (A) Normalized percentage of fusion events in different kinase
groups for both 5’-kinase and 3’-kinase fusions. (B) The dot plot shows the numbers of samples for recurrent 5’ kinase
fusions. (C) The dot plot shows the numbers of samples for recurrent 3’ kinase fusions.
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Figure S4 WNK Fusion. Related to Figure 3. (A) Scatter plots of WNK1 copy number versus mRNA expression across
different cancer types. The samples with fusions are marked in red. (B) Scatter plots of WNK2 copy number versus mRNA
expression across different cancer types. The samples with fusions are marked in red.
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Figure S5 ESR1 Expression. Related to Figures 5 and 6. Expression level of ESR1 in samples across cancer types,

with fusion status at 5’ or 3’ end.




>

GYS1-EML2 SHOT-EFNAS
35 PIK3CB-SEMASB * In-frame
4 Frameshift
KMT2D-DDX23 DNAAF5-LAMAS
30
(2]
T
D25 PDLIM1-SORBS1
‘E LANCL2-VOPP1 2ZNF786-DENND6B
HPGD--GUCY1A3
5} MTSS1-WASHCS TUSC2-RASSF1
o 20 TBC1D15-TRHDE
2 MSH2-SLOOBAT CNOTB-OPRPN
" WLS-Texs
5 15 RAB11A-PPP6R3 JAZF1-CPTIC s
o] H .
2 - POMK--CHRNAG BAP1-RILP N TOP2A-JKZF3
€ 10{ oerom . L A INFTA-ZNRFS
5 = SRGAP1-TBC1D30 “
z = - AASDH-CC2D2A, =
5 E : REL-PS10 - E = JARIDZNGRE o6 ReT NXF-LBHD1
= A ©oa BAALC-EIF3E = - = = - R -
5 - X = . . ~ 2 L 5 2 v X - . 2
04 mo 128 o E A @ B a ok T e W = @ @ [ - 158 s W@
Q £ £ 0O 4 o 0 = 0O I O . v O O QO O 4o 0 o 49 O = kE < 3 O 9 3
3t geg8z2ietezzg 82 32588¢%%48¢853
O 9 =
& & o 6 g o © §F ¥ ¥ ¥ - 2 2 ¢ &8 f £ B 5 5 2 E E 8 2
ENST00000340107 - ENST00000313288
Immunoglobulin - Transmembrane Tyrosine Kinase ;:T::fg?g‘o%;ﬂ‘c::
(I-set) Helix (TMhelix) (TK) i 9 -
domain
0 "o | 951
760
A

Amino acid position

C 71mPRssz-ERG
ENST00000398585 - ENST00000417133

= p— . | LDAVDNSKMALNSEALSVVSEDQ
Sterile alpha motif DNA-binding e —
pointed domain domain (Ets)
(SAM_PNT)
T T T T 1
0 42 Amino acid position 518 A
D ccocs-RET
ENST00000263102 - ENST00000355710
— DLRKASVTIEDPKWEFPRKN
| |
Unknown domain Tyrosine Kinase
(DUF2p46)
T T T T m
0 1ot Amino acid position 508 A

Novel predicted neoantigen peptides

35
TMPRSSZ-ERG
30+ -
30
a—
% 20 T E FGFR3-TACC3
o [ ]
@) EGFR-SEPTI4
25 -
10+ z cenca-RET
Kk Kk s DNAJBI-PRKACA
225 - 0.07 E »
0+ ——— g ’
'—
L L = SFPO-TFE3
I s TRIP12-sLCTaA4
(9] < 15 a
w o
= L
2 z
L
Status b
0 5 10 5 2

MNumber of samples with >=1 necantigen

Figure S6 Fusion neoantigens. Related to Figure 6. (A) The distribution of the number of neoantigens for each fusion
across samples and cancer types. (B), (C), and (D) are the unique neoantigen sequences detected across samples in
three highly recurrent fusions FGFR3--TACC3, TMPRSS2--ERG, and CCDC6--RET. (E) Comparison of the number of
predicted neoantigen between inframe and frameshift fusions. (F)The average number of neoantigens for these highly
recurrent fusions found across cancer types (cut-off: the number of samples with neoantigen >= 4).



