Figure S1: The cumulative distribution of 5’ splice site score differences caused by 5’
splice site SNPs in the seven HapMap lymphoblastoid cell lines.
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Figure S2: Minigene experiments confirm the causal impact of 5’splice site SNPs on
splicing of five exons.
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Figure S3: Results of TRIM62 minigene experiments by site-directed G-to-A disruptions
of poly-G runs. (A) Schematic diagrams of mutant minigene constructs with serial
disruptions of poly-G runs. (B) Disruptions of poly-G runs in the minigene constructs
containing the wildtype 3’ splice site have no impact on exon splicing (left panel).
Disruptions of poly-G runs in the minigene constructs containing the mutant (weakened)
3’ splice site significantly reduce the exon inclusion level of the TRIM62 exon.
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Figure S4: The effects of siRNA knockdown of hnRNP H (HNRNPHZ1) on the splicing
of the TRIM62 minigene constructs. (A) The mRNA concentrations of hnRNP H after
treatments by siRNA for hnRNP H or by control siRNA. Error bars represent the standard
error of the mean of the mRNA concentration estimated by four replicate treatments. (B)
Western blot analysis of HNRNPHL1 protein level after treatments by siRNA for hnRNP
H or by control siRNA. (C) The siRNA knockdown of hnRNP H affects the splicing of
the TRIM62 minigene construct with the mutant (weakened) 3’ splice site, but not the
splicing of the minigene construct with the wildtype 3’ splice site.
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Table S1: Information of seven HapMap lymphoblastoid cell lines.

Individual ID Catalog ID*

Ancestry

Source of SNP data

NA18555
NA18956
NA19129
NA19240
NA18517
NA12156

NA12878

GM18555
GM18956
GM19129°
GM19240°
GM18517°
GM12156°

GM12878°

CHB (Han Chinese in Beijing, China)

JPT (Japanese in Tokyo, Japan)

YRI (Yoruba in Ibadan, Nigeria)

YRI

YRI

CEU (U.S. Utah residents with ancestry from northern and western
Europe)

CEU

HapMap, Exome sequencing
HapMap, Exome sequencing
HapMap, Exome sequencing
HapMap, Exome sequencing
HapMap, Exome sequencing
HapMap, Exome sequencing

HapMap, Exome sequencing

a. Samples’ catalog IDs at the Coriell Institute.
b. Affymetrix Exon 1.0 array data are available for these samples (see Materials and Methods).



Table S2: Fluorescently labeled RT-PCR results of 84 exons in seven HapMap
lymphoblastoid cell lines. The expected positions of the exon inclusion and skipping
PCR products are indicated to the right of the gel. Exons whose 5’ splice site SNPs
cause splicing differences among seven individuals are highlighted in red.
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SNP ID exome sequencing

Predicted Size 101/198 100 bp-

(Skipping/Inclusion) CC CC CC TC CC CC CC

Gene Symbol C2CD3 %c_.,% g??‘ %6’\"-1»\6,2,%’1%
Exon Coordinates -chr11:73436898-73437031 6@’\6@ 6\4\ Gg!\ PN
(hg18) _ 3‘2855:-—---—~~-_---.:.:.
SNP ID exome sequencing 300 bp=

o

Predicted Size 252/386 200DP= A AA AA AG AA AA AA
(Skipping/Inclusion)
Gene Symbol SLC4A11 & « 91&06\1 \6%%1%
Exon Coordinates -chr20:3159579-3159704 o ot e‘\“ ARG
(hg18) 2000p ==
SNP ID exome sequencing
Pre'dic'Fed Size _ 116/242 — ]
(Skipping/Inclusion) cmEeBEReR
Gene Symbol AARS2 ,\q,%g.-,,’b‘ el o D1
Exon Coordinates | -chr6:44380360-44380532 | . S SRR
(hg18) e B e ==
SNP ID exome sequencing
Predicted Size 97/270 100 bp— 3 I
(Skipping/Inclusion) e T
Gene Symbol WDR46 gq}c g\" »\f?\@%‘l%
Exon Coordinates -chr6:33363347-33363473 MN'& \\1\ \\h w!\ SN
200 bp~ ==

SNP_'D . rs465151 GG GG GG GG GGAG GG
Predicted Size 226/248 11 1 2 1 1 2 (%)
(Skipping/Inclusion)
Gene Symbol PLD2
Exon Coordinates +chrl7:4669690-4669843 5\11\61%1%
(hg18) @\t\“@w \4\’\@@ W \\1\@1\
SNP ID rs3764897 250 bp= [l T s G G CErl

; ; 200 bp= - . (|
Pre'dlc'Fed Size . 2041237 GG GG AG GG AG AA GG
(Skipping/Inclusion) 75 77 85 71 90 100 72 (%)
Gene Symbol C90rf78
Exon Coordinates -chr9:131631336-131631403 o5 g @&0 g\’i %1%
(hg18) W \\1\ \\1\’\ W2 w
SNP ID I’53818553 250 bp= s e e ) et E-D
Predicted Size 216/247 200 bp= L

(Skipping/Inclusion)

TC TT TT TT TC TT TC
94 94 94 94 96 95 100 (%)




Gene Symbol PKN3 D A1 A0 AT e 1D
- RN LTS A D
Exon Coordinates +chr9:130522303- c,’v‘\\c%,’\\“%\\“’\%ﬂ\%w%ﬂ\“%ﬁ@
(hg18) 130522339 250 D= s e et et et e = T ]
SNP ID rs7874430 200 bp= e
i i AA AG AA AA AA AA AA
Predicted Size 1997243 95 95 92 92 91 91 95 (%)
(Skipping/Inclusion)
Gene Symbol PAQR6 70 a2 (MO AT D
R N STt AN S
Exon Coordinates -chr1:154481176-154481326 RN (AN
(hng) 350 bp= (.
SNP ID exome sequencing B0 ek et et - OO
Pre_dic'Fed Size ) 2117/348 25 26 20 16 27 12 25 (%)
(Skipping/Inclusion) CC CC CC TC CC CC CC
Gene Sym bOI WDR67 %66‘3%@36%{1991&06\1 ,\66%1%
ADZINT WA TADZ, AL WA
Exon Coordinates | +chr8:124223683- o e S o D
(hg18) 124223877 e
SNP ID rs10101626 S—
Predicted Size 146/341 | | ')
(Skipping/Inclusion) ——
GG GT TT GG GT GT GG
72 28 0 52 27 28 78 (%)
Gene Sym b0| RCC2 %‘366%%66@’\(29%@&0%6\1 q/i\‘_!%/%’l%
Exon Coordinates | -chr1:17621286-17621374 NGV GNGI GNG
SNP ID exome sequencing o —
Predicted Size 153/242 100 b
(Skipping/Inclusion) 95 100 100 100 100 100 100 (%)
Gene Sym bol FGGY %63‘_)‘-’%@36%\‘7991&%6’\1 \66%1%‘
NS A A R A
Exon Coordinates | +chr1:59695221-59695336 Matetatet ot
(hgl8) 250 bp— T . . . . . —
SNP ID exome sequencing 200 bp=
Predicted Size 144/260 (|
(Skipping/Inclusion) 100t 58 S8 5P S5 S5 £5 55,
Gene Symbol CRYZ B N I PR TS
RO N CC LR NG AN
Exon Coordinates -chr1:74957481-74957644 MG G SR
(hg18)
SNP ID exome sequencing 3;'35{%%%%:_— cSENhwe Y
Predicted Size 162/326 200 bp ~ -
(Skippingfinclusion) 5 35 %% %% 15 & 500
Gene Symb0| CASC5 e NN P AN PRI P
D D2 AD Do AD DAY
Exon Coordinates +chr15:38685883-38685942 | ST GN GG GG
(hg18) -
SNP ID exome sequencing —_———— — — — ]

Predicted Size
(Skipping/Inclusion)

82/142

100 bp —
— 3
TT TT TG TT TT TT NN
100 100 44 100 100 100 100 (%)




Gene Symbol

IFIH1

Exon Coordinates
(hg18)

-chr2:162844752-162844868

SNP ID

exome sequencing

Predicted Size
(Skipping/Inclusion)

137/254

oo N AR o®
o) %Cj %‘3 AIND
U2 @\\@\\z\ RSN
250 bp = = — —
200 bp—

-
100 bp=

GG GG GG GG GG GG GC
100 100 100 100 100 100 44 (%)




Table S3: Primer list.

Primers for RT-PCR of 84 exons

Predicted skipping

Predicted inclusion

Gene Symbol Forward primer (5’ to 3°)° Reverse primer (5’ to 37) form size (bp) form size (bp)
PKN2 caagcctgatactcctcagtca cgagccacaatatctcctttc 140 216
TBC1D4 tctacccaccaagagccaag tgttgcattttctgggattg 125 236
AX747187 aaagaaaagcagagtcccce gtcaggaacatccgagcagt 276 369
C3orf31 gctgagtctggctttcgtct tgcgacagggtcatctactg 112 318
IMMT agtttgtcctccgtccattg tttttggagttgtgaggcag 139 329
UNC13D gcagaagacgtacaacgagg gcagtacaccagggccag 88 232
TBL1XR1 ggcaagatgttccaagcaa ggcctttatgctgccctaag 83 147
PTPN14 ggatggatttggacaggaaa gggcagtctcticttigttga 111 200
ZNRD1 ttgaggggaaggttgtgaag accagacaggatggacaagg 212 322
MTF1 tgacttgagccttctgtcca caggcacttctggaggttgt 295 398
UTP15 gatgcacgaacgagtgagag gcaagggcaagactcaaaat 181 317
TDG tctctggggttgtcttaccg cttctggcatttgctgttca 229 303
NKAP ttctggaaaatccctggaag gccaatttcacctcttcgtg 121 197
HMSD gtctcacttcgctcctggg tctccatcttcacctccgat 77 251
EVC gcctccttgaccttcttect gaatcgcacaatagcccttc 214 352
MPHOSPH9 tacagcaaaaattcggaccc tagcgtcatgcgaactgaac 133 202
DNASE1L3 atcaggatggagacgcagat caaacaaacctggggtcagt 167 280
DHRS1 ggggattgtgcagacagaac gcaccttaccactcaggctc 109 179
CAST ccacctacatagaggaattggg ttcagttttctttccagcage 155 194
DHX38 accagctccctttttggaat cttcctctttggeccgac 100 196
FTSJ3 aagcaaaggcactggacatc atcttcagctccacacgctc 82 238
TLN1 ttgatacggccagtgatgtg aggaaggtgctgaagtcctg 271 391
KIAA0556 gctgtattcccagaccagga ctcttccttctectccagea 91 264
MMAB tcgacaagtacaccagccag cgagctgatcttgcctcc 71 158
KIF18B cagaggatgaggatgaaggc gtcaggaggttggctgctt 101 229
EIF4AG1 ggtcctaaaaaggtggggac tctgetgetcactcaggttyg 121 256
PFAS catccagagtttctcccctg aatttgaggacgttgttggg 230 336




AP2S1 tccgctttatcctcatccag ccaggtccagttcacagaca 192 306
TRIM62 caaggtcaagctcttctgec ctccagctcctctagcatgg 217 313
PPFIA3 aggagtcgttgtatcggcag caaaattcccatgacgttcc 45 180
SLC22A4 atctccccgatggctgata ggagcatccagagacagagc 160 255
MOXD1 tcgaaaagggaaggaaatga ctcctggtgcttagtectee 120 180
FAM129C ctctctgecctgaatccttg caaagtggccttggtgct 102 270
PSAP aagtccctgtcggaagagtg caagcacacgaaggaaggat 223 381
NCKAP1L ctggagactgtgttggctga tttgatgtgtcttcggacca 109 219
CEPT1 gacatttggttttgtgtctgct ccacccccattctccttaat 237 363
NCAPG cccctgcatcttetecttta ttgtagtcaaggtggcatcc 234 396
DST ataagtgctgtgaccacccc tgtaggtgcaggtgtctgct 252 315
IGF2R ccaccccatcttttctctca ctggcttccaattcttgage 203 305
SNX2 cgactttgaggatctggagg caggagaaggttccgaggat 130 248
POLE ggtgatgcacttctaccgct ttcctttgattccgecatag 206 332
OSBPL3 ggaagtggtggaaggactga atggtagatgtgctcctcgg 217 271
NPC1 catcgcagtcctgaacaaag ggcttcacccagtcgaaata 118 309
CNTROB aaatggcagaacgagaggaa ggaggcatagtccagaccct 132 295
C60orf89 ctgttttcactcacctgcca ggacccctictggctataacg 137 261
TTK cggttcacttgggcatttac ttcacatcacaatctgggct 140 213
PBK tggctttggtactggggtaa gctgctggaaaaggatcttg 166 309
HACE1 tggtcagagagatacagcacaga tgtagcaacttcagcaaggc 178 280
GALC cgagcatcacttcacgctac gctgtaacttcaacacgtcctaa 142 306
BC086863 cgtggaagtatgctacgcaa tctccccaaaatgtectcac 109 202
ATL3 atctgcctcaccccaagtc agctcctgctggtaacgaaa 172 244
RAP1GAP2 ggaggaggaagaggacaacc gatccgctcatgtaccgtct 128 232
BC039374 cgacagggatttaagagagca tcgcattgtggtttcaagtc 247 398
DHRSX atagtgacgggagggacaga atggaagtcatggaagccaa 119 188
CAPN14 agactgccccctgagttctt tcctgectttcattttggtc 217 254
AXT746648 ctctcccaccacatacagca tgagcacaggagttcgtgac 243 394
ARHGAP23 agttcctcaagcagagtgeg cctgtaggctggacaccact 175 297
INO8OD tgaaagccacagccttctct agctcctactctccgcatca 143 252




FIG4 atcccactgaagggaaacct atggccgaaagaactcattg 187 246
AFTPH cttgggaatagacacccgaa tccttggtgggcetctaacat 48 105
OSBPL2 tgctctggaggatcaacacc ccgtgcttctctctgettct 94 218
KIAA1731 ccacctcctcctccaactct tcttgtgctgectgtttttyg 98 194
WDR46 ggcagtttggaccctacaga agctcaatgccctgattgtc 226 248
PLD2 ctacatccacagcaaggtgc aagtctggccgggtatttg 204 237
C9orf78 cctaccaacatggctgtgaa tcccactctgcacaactcag 216 247
PKN3 caggggacacagaggaagag cacacagggtaggcacgaag 199 243
WDR67 cccagagccagaaaactcag ttcagcatgttctacagccg 146 341
TNFAIP6 accacagagaagcacggtct tactcatttgggaagcctgg 190 352
PTPN14 ttggcattttctttatgggg aaacttgtgtcgtgtggcaa 121 209
PDGFRB ggacatgagcaaggacgagt ttgccttcacagatgagcac 172 291
NID1 ctactgctggtgcgtggat aatgatggtggttggctctc 194 367
MED16 tgcagcccagtatggtacag cagcacaaattcctccgtct 124 335
GCN1L1 tgagaagaatggcctgaacc taactcgtcccaaagcatcc 121 311
ATP6V1EL tgattgttcgttgcaggaaa tccagggtgttggaaacct 101 196
C2CD3 ggggcagataaaagttgctg tcagaatggaggtttgggag 252 386
SLC4Al11 cccttgtacceccttggactt gtggtcagcagaatcaccaa 116 242
AARS2 acgacagccccaagtacaac ggatgaaacctccacagacc 97 270
PAQR6 ccattcctgttcgacaacct ctctgcgtgatcccatatca 277 348
RCC2 tcatcgagggtcttagccac gaggtttcctttgcagtcca 153 242
CRYZ cceccgtggagacatacattc ccccatgaaccagaacactc 162 326
IFIH1 aagcaagccaaagctgaaga gcccattgttcatagggttg 137 254
CASC5 gagacctgttagaagacggca atctgcaaagctgactcgac 82 142
ACAD11 aattcagtggacaagtgggg tgcagaacctccatattcce 73 212
FGGY taaggcgggacatttctttg ggagaaggccaaggtctctt 144 260




Primers for minigene construction and RT-PCR

Gene Symbol Forward primer (5’ to 3”) Reverse primer (5’ to 3’) Size of amplified genomic fragment
b
BC039374 gggcatgacttctaggggcccttcaccgtcttagccaggat gtcgacggcctctagagatctatcagaatcacccaggctgt (57pg)
TDG gggcatgacttctaggggccccactttttattcagccaactgtg gtcgacggcctctagagatcttcccagetagttcaggatge 438
CAST gggcatgacttctaggggcccacttgattctataaggaacctatctca | gtcgacggcctctagagatcttcaggagcactgagacaacc 394
DHRS1 gggcatgacttctaggggcccggcactaccagatccttcca gtcgacggcctctagagatctagcctgcetcctaaggetete 495
BC086863 gggcatgacttctaggggccctcgaattctcaaagggtagca gtcgacggcctctagagatcttggtgaagcatgggatcaat 497
TRIM62 gggcatgacttctagccatgtgcagttcacactcc gtcgacggcctctagcaggcaatcttcecatctgt 1220
HMSD gggcatgacttctagcaccatccctgtgttccttc gtcgacggcctctagtgccttttgcaaaccctaac 1360

Minigene RT-PCR

cgtcgeegtecagetcgaccaggaattcgageteactctcttc

aagcttaggctcttggegtt

122 (skipping form)

Primers for realtime gPCR assay

Gene Symbol Forward primer (5’ t0 3’) Reverse primer (5’ to 3’) Fragment Size (bp)
HNRNPH1 cttgccctggtcttgetc cttggtctgccttctctggt 111
ACTB gagctacgagctgcctgacg gtagtttcgtggatgccacag 120

a. A 22 nt universal tag sequence (5’-cgtcgccgtccagctcgaccag-3’), derived from the GFP N-terminal region, was added to the 5’ end of the forward gene-
specific primer. A fluorescently labeled universal primer 5’FAM-cgtcgccgtccagetcgaccag-3’ was added as the third primer in RT-PCR reaction. Predicted
fragment size does not include the tag sequence in the primers.




Table S4: Splice site sequences used in minigene splicing reporters.

Splice site sequence Splice site score®  Note

aaalgtgagg 4.44 5’ splice site sequences used
aag|gttagc 5.61 in TRIM62 and HMSD
aag|gtcagc 7.09 minigene experiments (Fig.
cag]gtacat 7.79 3C).

aaa]gtgagt 8.40

aag|gtgagc 9.60

cag|]gtacgt 10.65

aag|gtaagt 11.00

caaattaatatttgtttaag]aaa 1.59 3’ splice site sequences used
caaattaatatttgatttag]aaa 3.39 in CAST minigene
caaattaatatttgtttcag]aaa 5.40 experiments (Fig. 4C).
caaattaatatttgtttcag|gta 6.97

caaattaatttttttttcag|gta 8.84

catttttttttttgtttcag]aaa 10.90

catttttttttttgtttcag|gta 12.47

cggccctgtgtgtgtgtaag|agg 2.07 3’ splice site sequences used
cggccctgtgtgtgggtcag|agg 4.03 in TRIM62 minigene
cggccctgtgtgtgtttaag|agg 5.93 experiments (Fig. 4D, Fig.
cggccctgtgtatatttcag|agg 8.00 5, Fig. S3, Fig. S4).
cggccctgtgtgtgtttcag|agg 9.70

% Splice site score is calculated by MAXENT (see Materials and Methods).



