Biotinylated primer 3-LTR_prime Map NGS reads to the genome

to get uniquely mapped reads

) ) o = =
TSR TIITETRITIL —|—F—
Long terminal repeats
Obtain insertion sites
First-strand synthesis

with biotinated primer

A\

S
For CACFs identification, raw | For IACFs identification, insertions were
Capture of biotinylated molecules insertions were used as input normalized to total number of uniquely
with streptavidin magnetic beads for downstream analysis aligned reads of each sample
@ Sstreptavidin magnetic beads with SICER software & convert to log,, values

P5_NS6, 1

Y
| T
\\INNNNN ,Go Contro reated

———+—1——/—"71 Replicate 1

Second-strand synthesis

with Klenow ponmerase LN NN W B | | | | [N T TR | 1 1 .
——{—3+——{T——+ vs {1+ +——1 "1 Replicate2
Y 3LTR Nest
Illllllllllmllll i m | | I (NI 11 1 | | R I t3
| |}
eplicate
P5
CACFs: Identify CACFs with | Identify IACFs with
«— — value
First round of nested PCR clusters SICER software FDR 0.25 p
shared FDR 0.01 Benjamini-
N by over 2 CACFs - - Hochberg
lllumina_P7-3LTR replicates IACFs ‘ ‘ ‘ ‘ method
lllumina_P5 Adjusted
Map to genomic p value
Second round of nested PCR LA

A\

ENEEEEEEEEEEEEEEEEEE] I l/
Sequencing library

Figure S1. Pipeline of sequencing library construction and bioinformatics analysis. a, Diagram of the
sequencing library preparation for detection of lentiviral insertions. b, Analytical pipeline for detection and
analysis of IACFs and CACFs.
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Figure S2. Ratio of real vs simulated SICER clusters (a) and CACFs (b) based on 100
simulations in the 4 phenotypic assay systems. Simulations for 3 individual biological replicates
for each system are shown. In panel b, error bars indicate SD. Source data are provided in
Additional file 2: Tables S5 and S6.



chr2 (p23.3)

27,310 27,312 27,314 27,316 27,318 27,320 27,322 kb
T T T KII.IK (+) T T T
L o b - L e ]
— - - 5> - >
IACFs
CACFs mmm
‘ D InSETe-57 (+)
INSETT-16
5'RACE mmm L .
— - L ]
[ L

#-m-mm 3' RACE

Figure S3. Structures of transcripts harboring a recently annotated InSETe in KHK
locus. Known gene annotations are in blue and based on the GENCODE Genes track from the
UCSC Genome Browser. The recently annotated exon is marked by asterisk. The InSETe is
in yellow and marked by the red arrow. Transcript structures obtained from 5'/3' RACE and
Nanopore sequencing are shown in red. IACFs and CACFs are in brown and represent unique
insertions and merged clusters from only the drug survival system. Black arrows indicate

RACE primers.
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Figure S4. Example of novel transcripts representing retained intron of 7PCN2
gene. Known gene annotations are in blue and based on the GENCODE Genes track from
the UCSC Genome Browser. The InSETe is in yellow and marked by the red arrow.
Transcript structures obtained from 5'/3' RACE and Nanopore sequencing are shown in
red. TACFs and CACFs are in brown and represent unique insertions and merged clusters

from only the drug survival system. Black arrows indicate RACE primers.
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Figure SS. Structures of all detected transcripts sharing novel intragenic InSETe in

ESYT?2 locus. The bottom portion represents zoom-in view of the boxed region above.

Known genes annotations are in blue and based on the GENCODE Genes track from the
UCSC Genome Browser. The InSETe-110 inside ESY72 gene is in yellow and marked by

the red arrow. Structures of InNSETT-8 cluster of novel transcripts (sharing InSETe-110)

obtained from 5'/3' RACE and Nanopore sequencing are shown in red. IACFs and CACFs

are in brown and represent unique insertions and merged clusters from only the drug

survival system. Blue dotted rectangle marks the CACF that overlaps with two novel

exons that were neither present in the GENCODE annotations nor detected by the
GENSCAN program, but identified by RACE. Black arrows indicate RACE primers.
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Figure S6. Structures and expression analysis of transcripts containing novel intragenic InSETe in DNAHS8
locus. a, Nanopore sequencing results of 5'/3' RACE products for novel exon inside DNAHS8 gene. Known genes
annotations are in blue and based on the GENCODE Genes track from the UCSC Genome Browser. The InSETe is
in yellow and marked by the red arrow. Transcript structures obtained from 5'/3' RACE and Nanopore sequencing are
shown in red. IACFs and CACFs are in brown and represent unique insertions and merged clusters from only the
drug survival system. Black arrows indicate the RACE primers. b, The log, expression fold changes (Y-axis) of
DNAHS novel and annotated transcripts under etoposide or imatinib treatment compared to the DMSO treated
control are shown. Error bars indicate the SE of a total of 6 technical replicates in 2 biological replicates. Asterisks
indicate significant differences under two-sided paired Student’s ¢-test (p value < 0.05). Source data are provided in

Additional file 2: Table S18.
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Figure S7. Structures and expression analyses of transcripts containing different types of novel intragenic
InSETes. For each panel, genomic view is shown on the left and expression analysis is shown on the right. a, b,
InSETes representing alternative initiation (a) or termination (b) are shown. ¢, d, InSETes representing
alternative splice sites are shown. e, f, InSETes representing intragenic novel transcripts without evidence of
connection to the known genes are shown. Known genes annotations are in blue and based on the GENCODE
Genes track from the UCSC Genome Browser. The InSETes are in yellow and marked by the red arrows.
Transcript structures obtained from 5'/3' RACE and Nanopore sequencing are shown in red. IACFs and CACFs
are in brown and represent unique insertions and merged clusters from only the drug survival system. Black
arrows indicate the RACE primers. The expression analysis shows the log, fold changes (Y-axes) of the novel,
and annotated transcripts if the novel exons were connected to annotated genes, for each respective locus under
etoposide or imatinib treatment compared to the DMSO treated control. Error bars indicate the SE of a total of 6
technical replicates in 2 biological replicates. Asterisks indicate significant differences under two-sided paired

Student’s #-test (p value < 0.05). Source data are provided in Additional file 2: Table S18.



chr8 (q24.3)
144,162 144,162 144,162 144,163 144,164 144,164 144,164 kb
I LY6L I(+) I I

T T T
E— - - -
IACFs 0l
CACFs
-
D Y
[ InSETe-119 (+)
InSETT-25
5' RACE m— I -
| _____asssssssssas aas
| __oas
- -
-

s 3' RACE

Figure S8. Structures of transcripts representing novel 3' extension of known
protein-coding gene LYL6. Known gene annotation is in blue and based on the
GENCODE Genes track from the UCSC Genome Browser. The InSETe is in yellow
and marked by the red arrow. Transcript structures obtained from 5'3' RACE and
Nanopore sequencing are shown in red. IACFs and CACFs are in brown and represent
unique insertions and merged clusters from only the drug survival system. Black

arrows indicate RACE primers.
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CTCCCTCTCCTATCGGAGCACAATGAAAGCCTGTGTATCGCCGTGACTCCGGGCGGGAGCCAGTG
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TCAGCAAAGCGGCTAACAACAGACGAGAAAGAGAAAGGAAAATACAAGCTACTTTTTTTTTCCAT
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

CTATAAAGCGGAGCAAATACAGGAGATAGAACCAGATTGCTTATTGCGAGTCCAGACCCTCAGAT
T IE T  T U T  TT T  T T T T T  T T

CCACTGGCCGGGGATGGAATGTACAAAAGTGGACAGAAAAGTGGCTGGACATGACTCGGTGCAAT
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

TTGCTGGAAGTTTGTAAGTTTGACCATCGTTTGTAAATTACTCTCGGAAGAGTTTGTCTCTCTTG
T IE T  T U T  TT T  T T T T T  T T

ATACTGTATTAGAATAGAGCCGGGGGTGAGGAATAGAAACGTAAGCGGGAAAGAAAAAAATGTGT
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

TGAAGGATCTCTCTCAGTGGCTAGCGACTTAAGATTGCTTTTCATTTAAGGCTAGGAAACCTTAG
T IE T  T U T  TT T  T T T T T  T T

AGGGAGTGAGGATTTTACCGGTGATTGGATTAGCTGAAGAAAAAAGCATGGTCCAAAAGTCCAAT
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

TACTGACATTGTTAACAGTTGAAAAGCTGTCTCCCTCTTTTGGGAGAAGACAACATCCTACAGTA
T IE T  T U T  TT T  T T T T T  T T

CCCCAAAGAGGAGAAAACACCGGAGCGAAAGGAAAGGGAGGAAAAATTAAAAGCCAAAAGACAGT
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

CTCCCTTGATTTTTGCACATTTTGAACAGTGACTTAAACATCTTCTGAAACAGCACTGTTTTGTT
T IE T  T U T  TT T  T T T T T  T T

TTGTTTTGGTTTTTTATTTAACCTGAGGAAAAGTCAAGGCTGCTGGTTACATAGACATGGTAGAA
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

ATGTGTTTCTCTGCAGAAACATCCCCATAAAGAATTGTCGGAAACAACTAGGTGAGGGGGAGTCC
T IE T  T U T  TT T  T T T T T  T T

TCTCTATTAATACCTCTCTCAATACCTTTTGCTGTGTGTTTCTGTCTCTTGCTGGACAATCCCTG
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

AATTCTTGATCTAACCCCCAGATCGTGTGTTTACAAAGTACCTAGTGGCTCTTGTCAGCTTGGTG
T IE T  T U T  TT T  T T T T T  T T

GAGGAAAAAAAATCCACCAACTCTGTCCAACTTCTCCAGAGCTGTCAAATGCAATTAGAGTAAGT
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

TAATCAGGGTTTGTTTCCAACTTATCCTCCCCCCAGTTGGTTTCTATTCTTTCTCCCCACCCTCT
T IE T  T U T  TT T  T T T T T  T T

TTTTACTAACTCCCCTCCCCCACAACTTCTCCACGGCTCCCCCACAACCTCTGAAGACCTCTATT
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

CATGTGGCCCTGAACACTGAGCTCACATTGTCAAAAACAGACTTGCCTGCAATAGCCAGCAGTAG
T IE T  T U T  TT T  T T T T T  T T

CCTCTTTCCACCTCACCATCCCAGAGGCAGCAATCATTGTGTCCGGTAAGATGGGGGACACAGCG

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

1 L L L 5
Met Gly Asp Thr Ala

>

CCCCCGCAGGCCCCCGCAGGAGGGCTAGGGGGGGCCTCTGGGGCGGGGCTCCTTGGAGGGGGCTC

T IE T  T U T  TT T  T T T T T  T T

L L L L 10 L L L L 15 L L L L 20 L L L L 25 L L
Pro Pro GIn Ala Pro Ala Gly Gly Leu Gly Gly Ala Ser Gly Ala Gly Leu Leu Gly Gly Gly Ser
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AGTCACCCCGAGAGTGCACAGTGCTATCGTGGAGCGCCTCCGGGCTCGGATCGCTGTCTGCCGCC

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L 30 L L L L 35 L L L L 40 L L L L 45 L L L
Val Thr Pro Arg Val His Ser Ala Ile Val Glu Arg Leu Arg Ala Arg Ile Ala Val Cys Arg

>

AACACCACCTGAGCTGTGAAGGACGATATGAACGAGGTAGGGCCGAGAGCTCAGACCGGGAAAGA

T IE T  T U T  TT T  T T T T T  T T

L 50 L L L L 55 L L L L 60 L L L L 65 L L L L 70
GIn His His Leu Ser Cys Glu Gly Arg Tyr Glu Arg Gly Arg Ala Glu Ser Ser Asp Arg Glu Arg

>

GAAAGCACCTTGCagctcctgagcctTGTaCAGCATGGCCAGGGGYQCAAGGAAAGCcTgGCAAaCa

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L L L 75 L L L L 80 L L L L 85 L L L L 90 L L
Glu Ser Thr Leu GIn Leu Leu Ser Leu Val GIn His Gly GIn Gly Ala Arg Lys Ala Gly Lys His

>

cacCAaggCCaccgcCACTGCTGCCAcCactAcAgccCCtcCacCgcCCCCTGCTGCCCctcCTG

T IE T  T U T  TT T  T T T T T  T T

L L 95 L L L L 100 L L L L 105 L L L L 110 L L L
Thr Lys Ala Thr Ala Thr Ala Ala Thr Thr Thr Ala Pro Pro Pro Pro Pro Ala Ala Pro Pro
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CGGCCTCCCcAAGCAGCAGCAACAGCAGCCCCACCGCCCCCACCAGACTATCACCATCACCACCAG

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L 115 L L L L 120 L L L L 125 L L L L 130 L L L L 135
Ala Ala Ser GIn Ala Ala Ala Thr Ala Ala Pro Pro Pro Pro Pro Asp Tyr His His His His GIn
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CAGCACCTGCTGAACAGTAGCAATAATGGTGGCAGTGGTGGGATAAACGGAGAGCAGCAGCCGCC

T IE T  T U T  TT T  T T T T T  T T

L L L L 140 L L L L 145 L L L L 150 L L L L 155 L L
GIn His Leu Leu Asn Ser Ser Asn Asn Gly Gly Ser Gly Gly Ile Asn Gly Glu GIn GIn Pro Pro
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CGCTTCAACCCCAGGGGACCAGAGGAACTCAGCCCTGATTGCGGATATTCCTTAACTGATAAGAA
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O
InSETe

L L 160 L L L L 165 L L L L 170 L L L L 175
Ala Ser Thr Pro Gly Asp GIn Arg Asn Ser Ala Leu 1Ile Ala Asp Ile Pro

GCCTGAGTTTTCCAGAGGCTCTCTGGGGTCCACATCTTATAAAAGAAGAGGCTACCAGCTGGCAA
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InSETe

GATCTGAGCCACTGAGGAAGGTTCTATCTCATGGATCCTCCAGCTTTGGCCAGCCAGCTCTGATT

InSETe

AGGCCCCCAAGCCATTTTTCAGCCCCAAAGCATTTATCAGCCCAGCTGGCCTTTATTAAAGCCTT

InSETe

TTTCTCCTTGCCCCATTTCCCCTCTCCCTTTTGAAGTGACCCCCTTCTTCTTCGCTTAAGAGAAC

InSETe

ATAAATGGTAAGCTGTAACAAATAGCAAATTCCCCGAATGTCCCCTCAGTCAAAAACAAAATTTG

InSETe

GGGAAAATATCCCAAAGAGAGACTAGGGAGGCACTGTTTCTTAAGAGGCCTACTCTCTGATTCCC

InSETe

TCTAGACTCTCTCACTCCTGAGCCACATCTCGATTATTTTCCCAAGCACTCCAGTCCAATCCAGT

InSETe

AATGCTCCCTTAGAGCATTCGTTAAGCAGACAGGCACGAAGCAGCTATTTACACAGATCATCATC

InSETe

CTAGGAAATACCTTGTCTTCAGCCACTCCTGGTGATAGGATATCAAACCCAAAAGTTCTGATTAA

InSETe

GTTTCTGGCTGGAAGTTCTTCCCCAGAGGCACAGACACACACCATCCCAGAGGAGTATCCCTTGG

InSETe

ATCATTGATTCTCAGTGCCAGTCCTGGTCAgGTGACTGCCTgctgttTGCaggcttcCCCCCAAA

InSETe

GCTGCTGGACCAGTGYCCTcTGGtggAAgGtAGaACCCTGCCCTGTGGCCCTGCAGGCTTCCTCC

InSETe

CTTTTGGAGCTCCATGGGACTTCTggATTCTATGTCTGCTCCAGTTtacccagctccagggttcce

InSETe

ttgaaaAGaAAACAGGTAGTTAACCTATCTCCTGCCAACAGCAAGCGACCCAATGGCTTTGTGGA

CAACTCATTTCTTGATATCAAAAGAATTCGTGTTGGGGAGAATCTCTCTGCAGGACAAGGTGGCC

TCCAAATAAACAATGGACAAAGTCAGATTATGTCAGGGACCTTGCCTATGAGCCAAGCACCCCTG

1 L L L 5 L L L L 10 L L
Met Ser Gly Thr Leu Pro Met Ser GIn Ala Pro Leu
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CGAAAGACTAACACTCTGCCATCCCATACACATTCTCCTGGCAATGGCCTGTTTAACATGGGCTT
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Arg Lys Thr Asn Thr Leu Pro Ser His Thr His Ser Pro Gly Asn Gly Leu Phe Asn Met Gly Leu
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AAAGGAGGTAAAGAAGGAGCCAGGAGAGACTCTGTCTTGCAGTAAGCACATGGATGGCCAAATGA
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CCCAAGAGAATATttttcctaataggtacgGAGACGACCCTGGAGAACAACTGATGGATCCTGAG

L L L L 60 L L L L 65 L L L L 70 L L L L 75 L L
Thr GIn Glu Asn 1Ile Phe Pro Asn Arg Tyr Gly Asp Asp Pro Gly Glu GIn Leu Met Asp Pro Glu
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CTGCAGGAACTGTTCAATGAACTGACCAACATATCTGTGCCTCCCATGAGTGACCTTGAACTGGA
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Leu GIn Glu Leu Phe Asn Glu Leu Thr Asn Ile Ser Val Pro Pro Met Ser Asp Leu Glu Leu Glu
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GAACATGATCAATGCCACCATAAAGCAGGATGACCCATTTAACATTGACTTGGGTCAGCAAAGCC

100 L L L L 105 L L L L 110 L L L L 115 L L L L 120
Asn Met 1Ile Asn Ala Thr Ile Lys GIn Asp Asp Pro Phe Asn Ile Asp Leu Gly GIn GIn Ser
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AGAGGAGCACACCTAGGCCCTCCTTACCCATGGAGAAAATAGTGATCAAAAGTGAATACTCACCG

L L L L 125 L L L L 130 L L L L 135 L L L L 140 L L
GIn Arg Ser Thr Pro Arg Pro Ser Leu Pro Met Glu Lys Ile Val 1Ile Lys Ser Glu Tyr Ser Pro
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GGCTTGACTCAGGGCCCCTCAGGCTCTCCTCAGCTGAGGCCCCCATCAGCTGGCCCCGCATTCTC

L L 145 L L L L 150 L L L L 155 L L L L 160 L L L L
Gly Leu Thr GIn Gly Pro Ser Gly Ser Pro GIn Leu Arg Pro Pro Ser Ala Gly Pro Ala Phe Ser
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CATGGCCAACTCTGCCCTCTCCACTTCGTCTCCAATCCCTTCAGTCCCTCAGAGCCAGGCTCAGC

165 . . . . 170 . . . . 175 . . . . 180 . . . . 185
Met Ala Asn Ser Ala Leu Ser Thr Ser Ser Pro Ile Pro Ser Val Pro GIn Ser GIn Ala GIn
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CTCAGACAGGCTCCGGAGCAAGCCGGGCCTTGCCAAGCTGGCAGGAAGTATCCCATGCCCAGCAG

. . . . 190 . . . . 195 . . . . 200 . . . . 205 . .
Pro GIn Thr Gly Ser Gly Ala Ser Arg Ala Leu Pro Ser Trp GIn Glu Val Ser His Ala GIn GIn
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CTCAAACAGATAGCTGCTAATCGTCAGCAGCATGCCCGGATGCAGCAGCACCAGCAGCAGCACCA

. . 210 . . . . 215 . . . . 220 . . . . 225 . . . .
Leu Lys GIn Ile Ala Ala Asn Arg GIn GIn His Ala Arg Met GIn GIn His GIn GIn GIn His GIn

>

GCCTACCAACTGGTCAGCCTTGCCCTCTTCTGCTGGACCATCACCAGGTCCATTTGGGCAGGAGA

230 . . . . 235 . . . . 240 . . . . 245 . . . . 250
Pro Thr Asn Trp Ser Ala Leu Pro Ser Ser Ala Gly Pro Ser Pro Gly Pro Phe Gly GIn Glu
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AAATCCCCAGCCCTTCTTTTGGTCAGCAGACATTCAGCCCACAGAGCTCCCCCATGCCTGGGGTA

. . . . 255 . . . . 260 . . . . 265 . . . . 270 . .
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>

GGGTGGGCACCTAGATGTCCTCATGCAGCAAAAGCCTCAGGATCTCAGTCGAAGTTTTATTAACA
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Gly Gly His Leu Asp Val Leu Met GIn GIn Lys Pro GIn Asp Leu Ser Arg Ser Phe Ile Asn
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CAAGCGAACCAGCAGATGCCTTCTGTTTTGCCTTCCCAGAACAAGCCTTCTCTCCTACACTACAC
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GIn GIn GIn Ser Ser Ile Ser Ala GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn

- o >

ACAACAACAGCAACAACAGCAGCAGCAGCAGCAGCAACAACCATCTTCTCAGCCTGCCCAATCTC

425 L L L L 430 L L L L 435 L L L L 440 L L L L 445
GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn GIn Pro Ser Ser GIn Pro Ala GIn Ser

>

TACCAAGCCAGCCTTTGCTAAGGTCACCTTTGCCACTTCAGCAAAAGCTCCTACTTCAGCAAATG

1 1 1 1 450 1 1 1 1 455 1 1 1 1 460 1 1 1 1 465 1 1
Leu Pro Ser GIn Pro Leu Leu Arg Ser Pro Leu Pro Leu GIn GIn Lys Leu Leu Leu GIn GIn Met

- o >

CAGAATCAGCCCATTGCAGGAATGGGATACCAAGTCTCCCAACAACAGAGACAGGATCAACACTC

1 1 470 1 1 1 1 475 1 1 1 1 480 1 1 1 1 485 1 1 1 1
GlIn Asn GIn Pro Ile Ala Gly Met Gly Tyr GIn Val Ser GIn GIn GIn Arg GIn Asp GIn His Ser

>

TGTGGTAGGCCAGAACACAGGCCCCAGTCCAAGTCCTAACCCCTGCTCAAATCCAAACACTGGAA

490 1 1 1 1 495 1 1 1 1 500 1 1 1 1 505 1 1 1 1 510
Val Val Gly GIn Asn Thr Gly Pro Ser Pro Ser Pro Asn Pro Cys Ser Asn Pro Asn Thr Gly

>

GTGGTTACATGAACTCCCAGCAATCACTGTTGAATCAGCAATTGATGGGAAAGAAGCAGACTCTA

1 1 1 1 515 1 1 1 1 520 1 1 1 1 525 1 1 1 1 530 1 1
Ser Gly Tyr Met Asn Ser GIn GIn Ser Leu Leu Asn GIn GIn Leu Met Gly Lys Lys GIn Thr Leu

>

CAGAGGCAGATCATGGAGCAGAAACAGCAACTTCTTCTCCAGCAGCAGATGCTGGCTGACGCGGA

1 1 535 1 1 1 1 540 1 1 1 1 545 1 1 1 1 550 1 1 1 1
GIn Arg GIn Ile Met Glu GIn Lys GIn GIn Leu Leu Leu GIn GIn GIn Met Leu Ala Asp Ala Glu

- o >

GAAAATTGCTCCACAAGATCAGATAAACCGACATTTGTCAAGGCCACCTCCAGATTATAAAGACC

555 1 1 1 1 560 1 1 1 1 565 1 1 1 1 570 1 1 1 1 575
Lys Ile Ala Pro GIn Asp GIn 1Ile Asn Arg His Leu Ser Arg Pro Pro Pro Asp Tyr Lys Asp

>

AAAGAAGAAATGTGGGCAATATGCAACCAACTGCTCAGTATTCTGGTGGCTCATCCACAATAAGC

L L L L 580 L L L L 585 L L L L 590 L L L L 595 L L
GIn Arg Arg Asn Val Gly Asn Met GIn Pro Thr Ala GIn Tyr Ser Gly Gly Ser Ser Thr Ile Ser

>

TTAAACTCTAACCAGGCTTTGGCAAACCCAGTTTCAACACACACCATTTTAACTCCCAATTCCAG

1 1 600 1 1 1 1 605 1 1 1 1 610 1 1 1 1 615 1 1 1 1
Leu Asn Ser Asn GIn Ala Leu Ala Asn Pro Val Ser Thr His Thr Ile Leu Thr Pro Asn Ser Ser

>

CCTCCTGTCTACTTCTCACGGGACAAGAATGCCATCATTATCTACAGCAGTTCAGAATATGGGGA

620 1 1 1 1 625 1 1 1 1 630 1 1 1 1 635 1 1 1 1 640
Leu Leu Ser Thr Ser His Gly Thr Arg Met Pro Ser Leu Ser Thr Ala Val GIn Asn Met Gly

>

TGTATGGAAATCTGCCTTGTAATCAACCTAACACATACAGTGTCACTTCAGGAATGAATCAATTG

1 1 1 1 645 1 1 1 1 650 1 1 1 1 655 1 1 1 1 660 1 1
et Tyr Gly Asn Leu Pro Cys Asn GIn Pro Asn Th Tyr Ser Val Thr Ser Gly Met Asn GIn Leu

=<

- R

ACCCAACAGAGAAACCCAAAGCAATTGTTAGCAAATCAAAACAACCCTATGATGCCACGGCCACC

L L 665 L L L L 670 L L L L 675 L L L L 680 L L L L
Thr GIn GIn Arg As Pro Lys GIn Leu Leu Ala Asn GIn Asn Asn Pro Met Met Pro Ar Pro Pro

>

TACCTTAGGGCCAAGTAATAATAACAATGTAGCCACTTTTGGAGCTGGATCTGTTGGTAATTCAC

685 1 1 1 1 690 1 1 1 1 695 1 1 1 1 700 1 1 1 1 705
Thr Leu Gly Pro Ser Asn Asn Asn Asn Val Ala Thr Phe Gly Ala Gly Ser Val Gly Asn Ser

>

AACAATTGAGACCAAATTTAACCCATAGTATGGCAAGCATGCCACCACAGAGAACATCAAACGTA

1 1 1 1 710 1 1 1 1 715 1 1 1 1 720 1 1 1 1 725 1 1
GIn GIn Leu Arg Pro Asn Leu Thr His Ser Met Ala Ser Met Pro Pro GIn Arg Thr Ser Asn Val

- R

ATGATCACATCCAACACAACTGCACCAAACTGGGCCTCTCAAGAAGGAACAAGCAAACAGCAAGA

L L 730 L L L L 735 L L L L 740 L L L L 745 L L L L
Met 1Ile Thr Ser Asn Thr Thr Ala Pro Asn Trp Ala Ser GIn Glu Gly Thr Ser Lys GIn GIn Glu

>

AGCCCTGACGTCTGCAGGAGTCCGCTTCCCCACAGGTACACCTGCAGCCTATACCCCAAATCAGT

750 L L L L 755 L L L L 760 L L L L 765 L L L L 770
Ala Leu Thr Ser Ala Gly Val Arg Phe Pro Thr Gly Thr Pro Ala Ala Tyr Thr Pro Asn GIn

>

CACTGCAACAGGCAGTAGGTAGCCAGCAATTTTCCCAGAGGGCAGTGGCTCCTCCTAACCAGTTA

1 1 1 1 775 1 1 1 1 780 1 1 1 1 785 1 1 1 1 790 1 1
Ser Leu GIn GIn Ala Val Gly Ser GIn GIn Phe Ser GIn Arg Ala Val Ala Pro Pro Asn GIn Leu

- R

ACACCAGCAGTGCAAATGAGACCCATGAACCAAATGAGCCAAACACTAAATGGGCAAACCATGGG

1 1 795 1 1 1 1 800 1 1 1 1 805 1 1 1 1 810 1 1 1 1
Thr Pro Ala Val GIn Met Arg Pro Met Asn GIn Met Ser GIn Thr Leu Asn Gly GIn Thr Met Gly

>

TCCCCTCAGGGGTCTGAATCTCAGACCCAATCAGCTAAGCACACAGATTTTGCCTAATTTGAATC

815 N N N N 820 N N N N 825 N N N N 830 N N N N 835
Pro Leu Arg Gly Leu Asn Leu Arg Pro Asn GIn Leu Ser Thr GIn 1Ile Leu Pro Asn Leu Asn

- o >

AGTCAGGAACAGGGTTGAATCAGTCGAGGACGGGCATCAACCAGCCACCATCCCTGACGCCCAGC

. . ., 840 ., ., ., 845 ., ., ., ., 80 , 4 . ., 85
GIn Ser Gly Thr Gly Leu Asn GIn Ser Arg Thr Gly Ile Asn GIn Pro Pro Ser Leu Thr Pro Ser

- o >

AATTTTCCTTCACCCAACCAAAGTTCCAGGGCTTTTCAAGGAACTGACCACAGCAGTGACTTAGC

N N 860 N N N N 865 N N N N 870 N N N N 875 N N N N
Asn Phe Pro Ser Pro Asn GIn Ser Ser Arg Ala Phe GIn Gly Thr Asp His Ser Ser Asp Leu Ala

>

TTTTGACTTCCTCAGCCAACAAAATGATAACATGGGCCCTGCCCTAAACAGTGATGCTGATTTCA

880 N N N N 885 N N N N 890 N N N N 895 N N N N 900
Phe Asp Phe Leu Ser GIn GIn Asn Asp Asn Met Gly Pro Ala Leu Asn Ser Asp Ala Asp Phe

- o >

TTGATTCTTTATTGAAGACAGAGCCTGGTAATGATGACTGGATGAAAGACATCAATCTTGATGAA

N N N N 905 N N N N 910 N N N N 915 N N N N 920 N N
Ile Asp Ser Leu Leu Lys Thr Glu Pro Gly Asn Asp Asp Trp Met Lys Asp Ile Asn Leu Asp Glu

>

ATCTTGGGGAACAATTCCTAAAGAAGAAAGGGAAGACAATTTACAAACTCCAAGCACTAAAAGGC

. . 925 . . . .
Ile Leu Gly Asn Asn Ser

AGTATATTACAGAAACTCTGTAGAGGCTGAACTGTTGATGTTCAGGTGGACTACATGAAGATAAC

ATGCTTAAAAATGGAAAGCAGAAAGTAACTGCAGTGATGAACATTTTGGTCCAAATTCTTGTTTT

AAATCTTACACCTGAAAGTAAAATATTGGGATCACTTTTCCCTGTCTAAACTCCAGGATACAGTA

TCCAATTTATCCAAACAGAACTGTGGTGTCAATGTGTAATTAATTGTGTAAAATAGCCTTCCCAA

GTTTCTTTTTCCCTGGAAAATAAAAAAGGTAATAGAACTTGTAGTTTATTTAAACCCCATGTCAT

GAGGAGGTACTAGTTCCAAGCAACAAACTCCTTAATTTGCTCTAATAGATAGGTATGGTTTAATC

TTTCCATTGTGTCTTTTCATTTAATTTTCCTGAAGCTTGCAGGATAGATTGAAATGTTATAGGTT

TGTTTGGAGTAACCAAACAGTATGCAAATTAAGAAAAAGCCAGAGAACCTAGAAAACATCCAGTG

GATTACAGAATTTCTTCCCCATATTCACTCCTCACTTTTACAATTTTCCCACAATCCTCTACTTC

AGTGGGATGCTGTGTCTAGTGATTAAACAAAAATATAGAGCTG 3’
6283

Figure S9. Sequence and in silico translation of the InSETT in the MAML?2 locus selected
for the in vivo protein coding analysis. a, Schematic diagram of the MAML?2 novel transcript.
Blue arrows indicate predicted ORF1 and ORF2, orange box indicates the MAML?2 InSETe. b,

Sequence and in silico translation of the MAML?2 novel transcript.
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ESYT2 novel transcript

] I L] | I
500 1,000 1,500 2,000 2,500 bp

o > [ e >

InSETe
ORF1 1 .. 852 852 bp
InSETe 813 .. 992 180 bp
ORF2 916 .. 2,946 2,031 bp

ATGACCGCAAACAGGGACGCCGCCCTCTCATCCCACCGCCACCCCGGCTGCGCTCAGCGGCCGCG

IR TN TN S U T S T S 0 T U T U T O T T T [ T T T T O

1 L L L 5 L L L L 10 L L L L 15 L L L L 20 L L
Met Thr Ala Asn Arg Asp Ala Ala Leu Ser Ser His Arg His Pro Gly Cys Ala GIn Arg Pro Arg

>

CACCCCCACGTTTGCCAGCAGCTCCCAGAGGCGGTCAGCCTTTGGGTTTGACGACGGCAACTTCC

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L 25 L L L L 30 L L L L 35 L L L L 40 L L L
Thr Pro Thr Phe Ala Ser Ser Ser GIn Arg Arg Ser Ala Phe Gly Phe Asp Asp Gly Asn Phe

>

CGGGCCTCGGCGAGCGCAGCCACGCACCCGGAAGCCGCCTCGGGGCGCGACGCCGAGCCAAAACC

T IE T  T U T  TT T  T T T T T  T T

L 45 L L L L 50 L L L L 55 L L L L 60 L L L L 65
Pro Gly Leu Gly Glu Arg Ser His Ala Pro Gly Ser Arg Leu Gly Ala Arg Arg Arg Ala Lys Thr

>

GCCCGCGGGCTCCGAGGCCACAGGCAAAGGGGCGCTGGCGCGGGGCTGAGCCGCCCGGGATCAGC

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L L L 70 L L L L 75 L L L L 80 L L L L 85 L L
Ala Arg Gly Leu Arg Gly His Arg GIn Arg Gly Ala Gly Ala Gly Leu Ser Arg Pro Gly Ser Ala

>

GCGAGCACCCAGCCCGCCTCGGCCGGGAGCGCCTGAGAACCCCGGGGGCGTGCTGAGCGTGGAGC

T IE T  T U T  TT T  T T T T T  T T

L L 90 L L L L 95 L L L L 100 L L L L 105 L L L
Arg Ala Pro Ser Pro Pro Arg Pro Gly Ala Pro Glu Asn Pro Gly Gly Val Leu Ser Val Glu

- e

TGCCCGGGCTGCTGGCGCAGCTGGCGCGGAGCTTCGCGCTGCTGCTGCCCGTGTACGCGCTGGGC

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L 110 L L L L 115 L L L L 120 L L L L 125 L L L L 130
Leu Pro Gly Leu Leu Ala GIn Leu Ala Arg Ser Phe Ala Leu Leu Leu Pro Val Tyr Ala Leu Gly

- e

TACCTGGGGCTCAGCTTCAGCTGGGTTCTCCTCGCGCTCGCGCTGCTCGCCTGGTGTCGCCGCAG

T IE T  T U T  TT T  T T T T T  T T

L L L L 135 L L L L 140 L L L L 145 L L L L 150 L L
Tyr Leu Gly Leu Ser Phe Ser Trp Val Leu Leu Ala Leu Ala Leu Leu Ala Trp Cys Arg Arg Ser

>

CCGCGGCCTCAAGGCCCTGCGCCTGTGCCGCGCGCTGGCGCTGCTGGAAGACGAGGAGCGCGTCG

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L 155 L L L L 160 L L L L 165 L L L L 170 L L L
Arg Gly Leu Lys Ala Leu Arg Leu Cys Arg Ala Leu Ala Leu Leu Glu Asp Glu Glu Arg Val

- e

TGCGCCTGGGGGTGCGCGCCTGCGACCTGCCCGCCTGGGTTCATTTTCCAGACACTGAAAGAGCA

T IE T  T U T  TT T  T T T T T  T T

L 175 L L L L 180 L L L L 185 L L L L 190 L L L L 195
Val Arg Leu Gly Val Arg Ala Cys Asp Leu Pro Ala Trp Val His Phe Pro Asp Thr Glu Arg Ala

- e

GAATGGCTAAATAAGACTGTAAAACACATGTGGCCTTTCATTTGCCAATTTATAGAGAAGTTGTT

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L L L 200 L L L L 205 L L L L 210 L L L L 215 L L
Glu Trp Leu Asn Lys Thr Val Lys His Met Trp Pro Phe 1Ile Cys GIn Phe Ile Glu Lys Leu Phe

>

TCGAGAAACTATAGAACCAGCCGTGCGGGGAGCAAACACCCACCTTAGCACCTTTAGTTTCACGA
PR B A EPECECE I B SRR PRI B SR R AR SR AR R

L L 220 L L L L 225 L L L L 230 L L L L 235 L L L
Arg Glu Thr Ile Glu Pro Ala Val Arg Gly Ala Asn Thr His Leu Ser Thr Phe Ser Phe Th

>

AGGTCGACGTGGGCCAGCAGCCCCTCAGGATCAATGGTGTTAAGGTATACACTGAAAATGTAGAC
PR BN B EPEPEEEE RS EPECECEE B ECErE B S EE I B SR B S N

1 240 1 1 1 1 245 1 1 1 1 250 1 1 1 1 255 1 1 1 1 260
Lys Val Asp Val Gly GIn GIn Pro Leu Arg Ile Asn Gly Val Lys Val Tyr Thr Glu Asn Val Asp

- o

AAAAGGCAAATTATTTTGGACCTTCAGATTAGCtacaaggcggaagcagcccaaggatgcgtggg
PR B A EPECECE I B SRR PRI B SR R AR SR AR R

1 1 1 1 265 1 1 1 1 270 1 1 1 1 275 1 1 1 1 280 1 1
Lys Arg GIn Ile 1Ile Leu Asp Leu GIn Ile Ser Tyr Lys Ala Glu Ala Ala GIn Gly Cys Val Gly

>

InSETe
ccgatgaatggataagcagaatgtggcctgtacaccttagaaacacgggactcctgctccaggcc
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O
————

Arg H

—oRFL >

gccacatgctggaccttgaggaccttatgctgaaggaaacaagccagacacaaagggacagcgtec
PR EEEE A EPECEE I B SRR BRI B RS EPECEE S B SR B B

1 . . . 5 . . . . 10 . . . . 15 . . . . 20
Met Leu Asp Leu Glu Asp Leu Met Leu Lys Glu Thr Ser GIn Thr GIn Arg Asp Ser Val

>

tgcataattgcacttgtttttgtaggaaattgtgagattgatttggagatcaaacgatatttttg
PR BN B EPEPEEEE RS EPECECEE B ECErE B S EE I B SR B S N

1 1 1 1 25 1 1 1 1 30 1 1 1 1 35 1 1 1 1 40 1 1
Cys Ile 1Ile Ala Leu Val Phe Val Gly Asn Cys Glu Ile Asp Leu Glu 1Ile Lys Arg Tyr Phe Cys

>

InSETe

tagagctggtgtgaaaagtatccagattcatggtaccatgcgggtgatcctggaaccgttgattg

T IE T  T U T  TT T  T T T T T  T T

L L 45 L L L L 50 L L L L 55 L L L L 60 L L L
Arg Ala Gly Val Lys Ser Ile GIn 1Ile His Gly Thr Met Arg Val Ile Leu Glu Pro Leu Ile

- o >

gagatatgcccttagttggagctttgtctatcttcttccttaggaaaccacttttagaaattaac

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L 65 L L L L 70 L L L L 75 L L L L 80 L L L L 85
Gly Asp Met Pro Leu Val Gly Ala Leu Ser Ile Phe Phe Leu Arg Lys Pro Leu Leu Glu Ile Asn

- o >

tggacaggactgacgaatcttctggatgtccctggattgaatggtttatcagatactatcatttt

T IE T  T U T  TT T  T T T T T  T T

L L L L 90 L L L L 95 L L L L 100 L L L L 105 L L
Trp Thr Gly Leu Thr Asn Leu Leu Asp Val Pro Gly Leu Asn Gly Leu Ser Asp Thr Ile Ile Leu

>

ggatataatatcaaactatctggtgcttcccaatcgaatcaccgttccacttgtcagtgaagttc

I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L 110 L L L L 115 L L L L 120 L L L L 125 L L L
Asp Ile Ile Ser Asn Tyr Leu Val Leu Pro Asn Arg Ile Thr Val Pro Leu Val Ser Glu Val

>

aaatagctcagttgcggtttcctgtaccaaagggtgttctaaggatacattttattgaagctcag

T IE T  T U T  TT T  T T T T T  T T

L 130 L L L L 135 L L L L 140 L L L L 145 L L L L 150
GIn Ile Ala GIn Leu Arg Phe Pro Val Pro Lys Gly Val Leu Arg Ile His Phe 1Ile Glu Ala GIn

- o >

gatcttcaggggaaagacacttaccttaagggacttgtcaagggaaagtcagacccctatggaat
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L L L 155 L L L L 160 L L L L 165 L L L L 170 L L
Asp Leu GIn Gly Lys Asp Thr Tyr Leu Lys Gly Leu Val Lys Gly Lys Ser Asp Pro Tyr Gly Ile

>

cattagagttggcaaccaaatcttccaaagcagagtcatcaaggagaacctcagtccaaagtgga
T IE T  T U T  TT T  T T T T T  T T

L L 175 L L L L 180 L L L L 185 L L L L 190 L L L
Ile Arg Val Gly Asn GIn Ile Phe GIn Ser Arg Val 1Ile Lys Glu Asn Leu Ser Pro Lys Trp

>

atgaagtctatgaggctttagtgtatgaacatcctggacaagaattagagattgagctctttgat
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L 195 L L L L 200 L L L L 205 L L L L 210 L L L L 215
Asn Glu Val Tyr Glu Ala Leu Val Tyr Glu His Pro Gly GIn Glu Leu Glu Ile Glu Leu Phe Asp

- o >

gaagacccagacaaggatgactttttaggaagtcttatgattgacctcattgaagttgaaaagga
T IE T  T U T  TT T  T T T T T  T T

L L L L 220 L L L L 225 L L L L 230 L L L L 235 L L
Glu Asp Pro Asp Lys Asp Asp Phe Leu Gly Ser Leu Met Ile Asp Leu Ile Glu Val Glu Lys Glu

>

gcgccttttagatgaatggttcactctggacgaggttcccaaggggaagctacacttgagactgg
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L 240 L L L L 245 L L L L 250 L L L L 255 L L L
Arg Leu Leu Asp Glu Trp Phe Thr Leu Asp Glu Val Pro Lys Gly Lys Leu His Leu Arg Leu

>

agtggctcacgttaatgccaaatgcgtcaaacctcgacaaggtgctaacagacatcaaagctgac
T IE T  T U T  TT T  T T T T T  T T

L 260 L L L L 265 L L L L 270 L L L L 275 L L L L 280
Glu Trp Leu Thr Leu Met Pro Asn Ala Ser Asn Leu Asp Lys Val Leu Thr Asp Ile Lys Ala Asp

- o >

aaagaccaagccaacgatggtctttcctctgcattgctgatcttgtacttggattcagcaaggaa
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L L L 285 L L L L 290 L L L L 295 L L L L 300 L L
Lys Asp GIn Ala Asn Asp Gly Leu Ser Ser Ala Leu Leu 1Ile Leu Tyr Leu Asp Ser Ala Arg Asn

>

ccttccgtcagggaagaaaataagcagcaacccaaatcctgttgtccagatgtcagttgggcaca
T IE T  T U T  TT T  T T T T T  T T

L L 305 L L L L 310 L L L L 315 L L L L 320 L L L
Leu Pro Ser Gly Lys Lys 1Ile Ser Ser Asn Pro Asn Pro Val Val GIn Met Ser Val Gly His

>

aggcccaggagagcaagattcgatacaaaaccaatgaacctgtgtgggaggaaaacttcactttce
PR P ST IS R R I SE RSN R RS S R RS R R

L 325 L L L L 330 L L L L 335 L L L L 340 L L L L 345
Lys Ala GIn Glu Ser Lys 1Ile Arg Tyr Lys Thr Asn Glu Pro Val Trp Glu Glu Asn Phe Thr Phe

>

ttcattcacaatcccaagcgccaggaccttgaagttgaggtcagagacgagcagcaccagtgtte
PECEI SIS PSS RSN RS RIS RN SRS SIS RN RS R R

L L L L 350 L L L L 355 L L L L 360 L L L L 365 L L
Phe 1Ile His Asn Pro Lys Arg GIn Asp Leu Glu Val Glu Val Arg Asp Glu GIn His GIn Cys Ser

>

cctggggaacctgaaggtccccctcagccagctgctcaccagtgaggacatgactgtgagccage
PR P ST IS R R I SE RSN R RS S R RS R R

L L 370 L L L L 375 L L L L 380 L L L L 385 L L L
Leu Gly Asn Leu Lys Val Pro Leu Ser GIn Leu Leu Thr Ser Glu Asp Met Thr Val Ser GIn

- o >

gcttccagctcagtaactcgggtccaaacagcaccatcaagatgaagattgccctgcgggtgetce
PECEI SIS PSS RSN RS RIS RN SRS SIS RN RS R R

L 390 L L L L 395 L L L L 400 L L L L 405 L L L L 410
Arg Phe GIn Leu Ser Asn Ser Gly Pro Asn Ser Thr 1Ile Lys Met Lys 1Ile Ala Leu Arg Val Leu

>

catctcgaaaagcgagaaaggcctccagaccaccaacactcagctcaagtcaaacgtccctctgt
PR P ST IS R R I SE RSN R RS S R RS R R

1 1 1 1 415 1 1 1 1 420 1 1 1 1 425 1 1 1 1 430 1 1
His Leu Glu Lys Arg Glu Arg Pro Pro Asp His GIn His Ser Ala GIn Val Lys Arg Pro Ser Val

>

gtccaaagaggggaggaaaacatccatcaaatctcatatgtctgggtctccaggccctggtggca
PECEI SIS PSS RSN RS RIS RN SRS SIS RN RS R R

1 1 435 1 1 1 1 440 1 1 1 1 445 1 1 1 1 450 1 1 1
Ser Lys Glu Gly Arg Lys Thr Ser 1Ile Lys Ser His Met Ser Gly Ser Pro Gly Pro Gly Gly

gcaacacagctccatccacaccagtcattgggggcagtgataagcctggtatggaagaaaaggcc
PR P ST IS R R I SE RSN R RS S R RS R R

1 455 1 1 1 1 460 1 1 1 1 465 1 1 1 1 470 1 1 1 1 475
Ser Asn Thr Ala Pro Ser Thr Pro Val Ile Gly Gly Ser Asp Lys Pro Gly Met Glu Glu Lys Ala

>

cagccccctgaggccggccctcaggggctgcacgacctgggcagaagctcctccagecctecctgge
PECEI SIS PSS RSN RS RIS RN SRS SIS RN RS R R

L L L L 480 L L L L 485 L L L L 490 L L L L 495 L L
GlIn Pro Pro Glu Ala Gly Pro GIn Gly Leu His Asp Leu Gly Arg Ser Ser Ser Ser Leu Leu Ala

- o >

ctccccaggccacatctcagtcaaggagccgacccccagcatcgcctcggacatctcgectgecca
PR P ST IS R R I SE RSN R RS S R RS R R

1 1 500 1 1 1 1 505 1 1 1 1 510 1 1 1 1 515 1 1 1
Ser Pro Gly His Ile Ser Val Lys Glu Pro Thr Pro Ser Ile Ala Ser Asp Ile Ser Leu Pro

- o >

tcgccacccaggagctgcggcaaaggctgaggcagctggaaaacgggacgaccctgggacagtct
PECEI SIS PSS RSN RS RIS RN SRS SIS RN RS R R

1 520 1 1 1 1 525 1 1 1 1 530 1 1 1 1 535 1 1 1 1 540
Ile Ala Thr GIn Glu Leu Arg GIn Arg Leu Arg GIn Leu Glu Asn Gly Thr Thr Leu Gly GIn Ser

>

ccactggggcagatccagctgaccatccggcacagctcgcagagaaacaagcttatcgtggtcgt
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L L L 545 L L L L 550 L L L L 555 L L L L 560 L L
Pro Leu Gly GIn Ile GIn Leu Thr Ile Arg His Ser Ser GIn Arg Asn Lys Leu Ile Val Val Val

>

gcatgcctgcagaaacctcattgccttctctgaagacggctctgacccctatgtccgcatgtatt
T IE T  T U T  TT T  T T T T T  T T

L L 565 L L L L 570 L L L L 575 L L L L 580 L L L
His Ala Cys Arg Asn Leu 1Ile Ala Phe Ser Glu Asp Gly Ser Asp Pro Tyr Val Arg Met Tyr

>

tattaccagacaagaggcggtcaggaaggaggaaaacacacgtgtcaaagaaaacattaaatcca
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L 585 L L L L 590 L L L L 595 L L L L 600 L L L L 605
Leu Leu Pro Asp Lys Arg Arg Ser Gly Arg Arg Lys Thr His Val Ser Lys Lys Thr Leu Asn Pro

>

gtgtttgatcaaagctttgatttcagtgtttcgttaccagaagtgcagaggagaacgctcgacgt
T IE T  T U T  TT T  T T T T T  T T

L L L L 610 L L L L 615 L L L L 620 L L L L 625 L L
Val Phe Asp GIn Ser Phe Asp Phe Ser Val Ser Leu Pro Glu Val GIn Arg Arg Thr Leu Asp Val

>

tgccgtgaagaacagtggcggcttcctgtccaaagacaaagggctccttggcaaagtattggttyg
I T TS T T T T T T T T T T T T T T T T S T N T T T T T T T O

L L 630 L L L L 635 L L L L 640 L L L L 645 L L L
Ala Val Lys Asn Ser Gly Gly Phe Leu Ser Lys Asp Lys Gly Leu Leu Gly Lys Val Leu Val

>

ctctggcatctgaagaacttgccaaaggctggacccagtggtatgacctcacggaagatgggacg
T IE T  T U T  TT T  T T T T T  T T

L 650 L L L L 655 L L L L 660 L L L L 665 L L L L 670
Ala Leu Ala Ser Glu Glu Leu Ala Lys Gly Trp Thr GIn Trp Tyr Asp Leu Thr Glu Asp Gly Thr

>

aggcctcaggcgatgacatag 3’
Al el

. . . . 675 . .
Arg Pro GIn Ala Met Thr

2946

Figure S10. Sequence and in silico translation of the InSETT in the ESY7?2 locus selected
for the in vivo protein coding analysis. a, Schematic diagram of the ESY72 novel transcript.
Blue arrows indicate predicted ORF1 and ORF2, orange box indicates the £SY72 InSETe. b,

Sequence and in silico translation of the ESYT2 novel transcript.
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Figure S11. In vivo characterization of the protein coding potential of MAML2 and ESYT2
novel transcripts. a, b, Schematic diagram of in-silico predicted major ORFs in the InSETTs
formed by the inclusion of the novel cassette InSETes in the MAML?2 and ESYT?2 loci chosen for
these experiments, and positions of in-frame fusions of the GFP and mCherry proteins in those
ORFs. Blue arrows indicate predicted ORF1 and ORF2, orange boxes indicate the novel exons.
Green and magenta triangles indicate the position where GFP and mCherry proteins were inserted.
¢, Flow cytometry analysis results of 293FT cells transfected with vectors harboring the
GFP/mCherry fusions for the MAML?2 or ESYT2 novel transcript shown in panels a and b with
GFP or mCherry inserted in-frame after the predicted ORF1 and ORF2 respectively. 293FT cells
without transfection and those transfected with vectors expressing either GFP or mCherry only
serve as the negative and positive controls respectively. Two biological replicates in addition to

the one in Fig. 8e are shown.
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Figure S12. Expression of the ORF1 and ORF2 products from the novel MAML?2 or ESYT?2 transcript depends
on promoters upstream of ORF1. The figure shows results of the flow cytometry analyses of 293FT cells transfected
with plasmids harboring the GFP/mCherry fusions and the corresponding controls without the CMV promoter

sequences upstream of ORF1 for each gene and from each of the 3 biological replicates.



