Distinct molecular abnormalities underlie unique clinical features of essential thrombocythemia

in children

Supplementary methods

Patients and diagnostic criteria

The study was approved by the hospital-based ethics committees according to the guidelines of the
Helsinki Declaration. Informed consent was obtained from the patients’ legal guardians. Major
bleeding events were defined in agreement with the international recommendations.' Major thrombotic
events were defined as ischemic stroke, cerebral transient ischemic attacks, acute myocardial infarction,
or thrombosis in vital visceral organs or peripheral vessels.” The diagnosis of post-ET myelofibrosis
was made according to the criteria suggested by the International Working Group for Myelofibrosis

Research and Treatment.®

Investigation of JAK2, MPL, CALR mutations and the JAK2 46/1 haplotype

Genomic DNA was extracted from bone marrow cells or granulocytes isolated from peripheral blood
samples using the Wizard Genomic DNA Purification Kit (Promega, Madison, W1, USA) according to
the manufacturer’s instructions. Germline DNA was extracted from nails or hair follicles using the
QlAamp DNA Investigator Kit (Qiagen, Hilden, Germany) according to the manufacturer’s
instructions. JAK2 V617F mutation was detected by a quantitative real-time polymerase chain reaction
(PCR) assay, using 20ng genomic DNA as described previously.* Briefly, PCR amplification was
performed on an ABI StepOne Detection System (Applied Biosystems, Foster City, CA, USA)
according to the following cycling conditions: 10 minutes at 95<C followed by 40 cycles of 15 seconds

at 95C and 60 seconds at 60<C. Primers for JAK2 V617F mutation (forward primer



5-AAGCTTTCTCACAAGCATTTGGTTT-3’ and reverse primer
5’-AGAAAGGCATTAGAAAGCCTGTAGTT-3") were used together with TagMan probes (Applied
Biosystems, Foster City, CA, USA) specific for either wild type
(VIC-5’-TCTCCACAGACACATAC-3’-MGB) or mutant JAK2 allele
(FAM-5’-TCCACAGAAACATAC-3’-MGB). DNA from a healthy control homozygous for wild type
JAK2 and from a polycythemia vera patient harboring 100% mutant allele were mixed in various
proportions to generate a standard curve for JAK2yg17e/JAK 241 against ACt (Ctiaxz vei7e - Cliako wr)-
All samples were measured in triplicate, and the mean ACt was used to calculate JAK2yg17:/JAK 2,414
Genotypes of MPL exon 10, CALR exon 9, and the JAK2 46/1 haplotype (rs12340895) were assessed
by Sanger sequencing. Primers used for amplificating CALR exon 9, MPL exon 10 and JAK2 46/1
haplotype were as follows: forward primer 5’-AAAGCAAGGGCTATCGGGTAT-3’ and reverse primer
5’-GGGGACATCTTCCTCCTCATC-3” (CALR); forward primer
5’-CCGAAGTCTGACCCTTTTTG-3" and reverse primer 5-ACAGAGCGAACCAAGAATGC-3’
(MPL)®; forward primer 5-TTTAAGAAACTGCCACAGCTACC-3’ and reverse primer 5’-

CCTGGATTCCTTCATGGTCC-3’ (JAK2 46/1 haplotype).

Selection of candidate genes and target enrichment kit design

DNA samples from granulocytes were available for next-generation sequencing in 25 patients. The list
of the 55 candidate genes is available in Supplementary Table 1. Candidate genes were selected based
on the data in the Catalogue of Somatic Mutations in Cancer (COSMIC)
(http://cancer.sanger.ac.uk/cancergenome/projects/cosmic/) and in the previous literature.>*® The
coordinates of the sequence data were based on the National Center for Biotechnology Information

(NCBI) build 37 (UCSC hg19).** We designed a customized Agilent SureSelect target capture kit
2
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(https://earray.chem.agilent.com/suredesign/index.htm) to enrich for candidate genes. Sureselect baits
were designed to capture the 2-kb upstream region of the transcription start site, all exons, and 20 bp of

each exon-intron junction, with a total size of ~0.35 Mb.

Library preparation, target enrichment, sequencing and data analysis

Sample preparation was performed according to the manufacturer’s instructions (SureSelect XT
Custom 1kb-499kb library, Cat. No. 5190-4806, SureSelect Library prep kit; Agilent Technologies,
Inc.). DNA paired-end 200bp short-insert libraries were constructed and captured libraries were then
loaded on the Illumina Hiseq2000 platform. The bioinformatics analysis began from the sequencing
data (raw data) which generated from the Illumina pipeline. The reads with too many N bases (> 10%)
or low base quality (> 50% bases with base quality < 5) were discarded. Alignment of the sequence
data was performed using the Burrows-Wheeler Aligner,™ to hg19.** SAMTools* was used to remove
duplicated reads. SOAPsnp was used to detect single-nucleotide polymorphisms (SNP).!" Small
Insertion/Deletions were detected by SAMTools.** We used ANNOVAR™ to annotate the confident
variant results. SNP in the 1000 Genomes Project (http://www.1000genomes.org) was excluded.
Mutations that were marked as polymorphisms or non-cancer specific variations in the SM2PH
(http://decrypthon.igbmc.fr/sm2ph/cgi-bin/home),  SNPeffect  (http://snpeffect.switchlab.org/)  or

CanProVar 2.0 database (http:/lifecenter.sgst.cn/CanProVar/index.html) were also excluded.

Assessment of the possible effects of somatic mutations

According to their effect, somatic mutations were classified into three groups: oncogenic mutations,
possible oncogenic mutations, and mutations of unknown effect.” Mutations were considered to be

oncogenic in case of a truncating variant or a missense variant described as pathogenic in previous
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literature.  Novel variants that were not present in the dbSNP137 database
(http://www.ncbi.nlm.nih.gov/SNP) were called possible oncogenic mutations if they cluster (% 3aa)
with known oncogenic variants in the COSMIC database.'® Conserved residues in different mammals
usually play an important role for maintaining the normal structure and function of the protein. So
variants in conserved residues were also considered as possible oncogenic mutations. Protein sequences,
gene functions, and pathway analysis were based on the NCBI resources
(http://www.ncbi.nlm.nih.gov/protein/) and the Gene Ontology website (http://www.geneontology.org/).
The three-dimensional structure was analyzed using the Cn3D software

(http://www.ncbi.nlm.nih.gov/Structure/CN3D/cn3d.shtml).

PCR amplification conditions

PCR amplification conditions were 95<C for 5 min; 94<C for 30 s, 56 <C to 65<C for 30 s, 72<C for 30 s
for 35 cycles; and 72<C for 10 min. All PCR products were confirmed by 2% agarose gel
electrophoresis, purified using QIAquick Spin Kit (Qiagen, SantaClara, CA, USA) and sequenced

using ABI PRISM 3730 x| DNA Analyzer (Applied Biosystems, Foster City, CA, USA).

Statistical analysis

Data were analyzed using the software SPSS 16.0. Categorical variables were compared by y*test or
Fisher exact test. The Mann—-Whitney U-test or t-test was used for quantitative values. A two-tailed P <

0.05 was considered statistically significant.
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Supplementary Table 1. List of the 55 candidate genes in high-throughout targeted capture

sequencing
No. Genes NCBI: ID Position No. Genes NCBI: ID Position
1 ASXL1 171023 20g11.1 29 PDGFRA 5156 4912
2 ATRX 546 Xg21.1 30 PHF6 84295 Xq26.2
3 BCOR 54880 Xpll.14 31 PTEN 5728 10923.3
4 CBL 867 11923.3 32 PTPN11 5781 12924.1
5 CDKN2A 1029 9p21 33 RUNX1 861 21g22.3
6 CEBPA 1050 19913.1 34 SF3B1 23451 2033.1
7 CSF1R 1436 5qg2 35 SH2B3 10019 12024.12
8 DNMT3A 1788 2p23 36 SOCSs1 8651 16p13.13
9 ETV6 2120 12p13.2 37 SRSF2 6427 17925.1
10 EZH2 2146 7035-36 38 TET2 54790 4024
11 FLT3 2322 13912 39 TP53 7157 17p13.1
12 GATAL 2623 Xpl11.23 40 U2AF1 7307 21g22.3
13 GATA2 2624 3021.3 41 WT1 7490 1p13
14 GNAS 2778 20g13.3 42 ZRSR2 8233 Xp22.1
15 HRAS 3265 11p15.5 43 THPO 7066 3927
16 IDH1 3417 2933.3 44 EED 8726 11914.2-922.3
17 IDH2 3418 15026.1 45 JARID2 3720 6p24-p23
18 IKZF1 10320 7pl3 46 RBBP4 5928 1p35.1
19 JAK2 3717 9p24 47 SuUz12 23512 17911.2
20 JAK3 3718 19p13.1 48 STATSB 6777 17q11.2
21 KIT 3815 4q12 49 STAT3 6774 17921.31
22 KRAS 3845 12p12.1 50 SOCS2 8835 12q
23 MECOM 2122 3926 51 SOCS3 9021 17925.3
24 KMT2A 4297 11923 52 CBFB 865 16g22.1
25 MPL 4352 1p34.2 53 PPP2R4 5524 9q34
26 NF1 4763 17q11.2 54 IER3 8870 6p21.3
27 NPM1 4869 5g35 55 SPARC 6678 5031.3-932
28 NRAS 4893 1p13.2

Abbreviations: NCBI, National Center of Biotechnology Information
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Supplementary Table 2. Primers for validating mutations by Sanger sequencing

Mutations

Forward (5°-3”)

Reverse (5°-37)

Length (bp)

T(C)

JAK2 1354T

JAK2 G127D

ASXL1 M1096L

ASXL1 R693X

ASXL1 R1068X

ASXL1R1273H

SH2B3 P126Q

U2AF1 S34F

FLT3 R372G

NRAS G13D

MLL G73E

GNAS R186H

RUNX1 P76L

CALR L367fs*46

WT1 P136delinsPP

ZRSR2

G438delinsGSR

STAT5B

K71delinsKK

SH2B3 R140H

U2AF1 G217S

FLT3 G282E

IDH1 1189V

JAK3 R175Q

GATA1 H71P

CSF1R R748W

ATTGGTATGTAGGGCTGATGC

CCTTTCAGTATGCTGTAGGTGACT

CACGGATACAGCCTCTGACTT

GGTCAGCCCACTTACCAGAT

CACGGATACAGCCTCTGACTT

GCAGTTCTCTTCCTTTAGTT

CGCGACTACCGGGACACA

ACAGCAAGGAAGAGGAGGTG

CTCAATACGTTTCCCTATGAA

CAGACAGTCTCGCTACTATGGC

GGCGCAGAGCTGGTTAGG

TCCGTTGAGCCTGACCTTG

AACTTCCTCTGCTCCGTGCTG

AAAGCAAGGGCTATCGGGTAT

TGTGCCCTGCCTGTGAGC

AGAAATGGGGAATCCGAGAG

GGATGTGTTGAGGCTGTATTTA

CGCGACTACCGGGACACA

TTCCACAAGAAATAAGTTACACCA

CGGGAAAAGGAAGAGGGT

AGAATCATAGGGATAGGGAGATACA

ATTGGTTTGGGCTGGAGAAG

GGGGTGGAAGGATTTCTGTG

CCCCATTTGCTTGATAACA

TGGGCCATGACAGTTGCT

ACCTGAGCAAAGAGGTAAGACA

ACTTGGGACTGCCTTGCA

TCCTTGCTCCTCATCATCACT

ACTTGGGACTGCCTTGCA

CCTGTAACATTGCTCTGAT

AGGCTCCAGGGCAGGAACT

AAACAAGGAGTGGTGGTCTCA

TGTATCCGTTATCAAGACCC

AGGGAGAATGGGAAGGAGTT

GCAGGTTGGTGCCGATG

AGAGCGTGAGCAGCGACC

TGCTGCTAGTGTAGTAGGGTGA

GGGGACATCTTCCTCCTCATC

TGGACAGTGAAGGCGCTCAG

CCATCTGCGTTCATAGCCTTC

AGCTGTGTGGCATAGTGC

AGGCTCCAGGGCAGGAACT

GAAGAAGACAGAAGATGCAAGG

TGCTGTGCCAGAAATGAACT

ATTTGGTTGTGGTGGGTGA

GGGTCATAGGAACACCCTGA

GCAAAATCAGTCTAGGGTCAGC

GCCAGGTTCCTACTCACATT

799

211

634

654

634

198

302

448

229

766

488

591

997

407

215

361

227

302

567

937

359

575

764

212

60

60

57

57

57

58

56

65

60

57

65

57

60

57

58

57

60

56

57

57

60

58

57

58

Abbreviations: T, annealing temperature



Supplementary Table 3. Clinical and laboratory characteristics of 63 children diagnosed with

essential thrombocythemia

JAK2 V617F —
Total JAK2 VB17F +
_ _ CALR- P
(n=63) (n=14) (= 49)
Clinical characteristics at diagnosis
M/F 38/25 8/6 30/19 0.783
Age, median (range), y 11 (3-14) 10 (5-14) 12 (3-14) 0.153
Symptoms, n (%) 39 (61.9) 8(57.1) 31 (63.3) 0.677
Organomegaly, n (%) 33 (52.4) 7 (50.0) 26 (53.1) 0.840
Hematologic features
WBCs, median (range), x10%/L 10.6 (4.3-24.1) 11.8 (8.1-18.7) 10.0 (4.3-24.1)  0.126
HGB, median (range), g/L 127 (110-167) 135 (110-167) 126 (110-163) 0.118
PLTs, median (range), = 10%L 1224 (513-4378) 1109 (714-3958) 1320 (513-4378)  0.381
Complications and Clinical outcomes
Major thrombosis, n (%) 3(4.8) 2(14.3) 1(2.0) 0.121
Microvascular disturbances, n (%) 30 (47.6) 5(35.7) 25 (51.0) 0.312
Major bleeding events, n (%) 0 0 0
Minor bleeding events, n (%) 9 (14.3%) 4 (28.6%) 5(10.2) 0.194
Transformation to myelofibrosis 2(3.2) 1(7.1) 1(2.0) 0.398
Secondary malignancies, n (%) 0 0 0
Follow-up, n (%)
Median (range), months 48 (12-302) 60 (12-302) 47 (12-156) 0.153

Abbreviations: F, female; HGB, hemoglobin; M, male; PLT, platelet; WBC, white blood cell.
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Supplementary Table 4. Clinical and hematologic features of 25 children with essential
thrombocythemia involved in targeted high-throughout sequencing

Total pediatric

ET Mutated Non-mutated
(n=25) (n=14) (n=11)
Clinical characteristics at diagnosis
M/F 13/12 717 6/5 1.000
Age, median (range), y 10 (3-14) 11.5 (3-14) 9 (4-13) 0.144
Symptoms, n (%) 16 (64.0) 8 (57.1) 8 (72.7) 0.677
Organomegaly, n (%) 9 (36.0) 5(35.7) 4 (36.4) 1.000
Hematologic features
WBCs, median (range), <10%/L 11.2 (6.8-23.4) 13.0(7.2-23.4) 9.6 (6.8-15.3) 0.025
HB, median (range), g/L 125(110-167) 128 (110-167) 124 (113-149)  0.584
PLTs, median (range), <10%L 1399 1362 1399 0.622
(513-4378) (714-3958) (513-4378)
Complications
Major thrombosis 1(4.0) 1(7.1) 0
Major bleeding events 0 0 0
Treatment
No treatment 5 (20.0) 3(21.4) 2(18.2) 1.000
Antiplatelet therapy 14 (56.0) 9 (64.3) 5 (45.5) 0.435
Cytoreductive drugs 15 (60.0) 7 (50.0) 8 (72.7) 0.414
Follow-up, n (%)
Median, months (range) 46 (12-180) 52 (18-180) 43 (12-166)
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Supplementary Table 5. Total single nucleotide variants identified by targeted high-throughout

sequencing
Gene CHR POS rsiD 1kg “Cosmic  Exonic Function TransID c. p. No. of
Frequency Samples

HRAS chrll 534242 rs12628 0.19 1 synonymous NM_001130442 c.T81C p.H27H 10
JAK2 chr9 5022042  rs150159583 0 nonsynonymous NM_004972 Cc.A55T p.119L 1
JAK2 chr9 5044432 rs56118985 0.01 0 nonsynonymous NM_004972 c.G380A p.G127D 1
JAK2 chr9 5050706 rs2230722 0.26 0 synonymous NM_004972 c.C489T p.H163H 12
JAK2 chr9 5064887 0 nonsynonymous NM_004972 €.T1061C p.1354T 1
JAK2 chr9 5073770 rs77375493 1 nonsynonymous NM_004972 ¢.G1849T p.V617F 6
JAK2 chr9 5081780 rs2230724 0.41 0 synonymous NM_004972 ¢.G2490A p.L830L 15
JAK2 chr9 5126407  rs140219534 0.01 0 synonymous NM_004972 €.T3252C  p.N1084N 2
TP53 chrl7 7578456  rs139200646 1 synonymous NM_001126115 c.C78T p.R26R 1
TP53 chrl7 7578546 1 synonymous NM_000546 c.T384G p.P128P 1
TP53 chrl7 7579472 rs1042522 0.61 0 nonsynonymous NM_000546 c.C215G p.P72R 19
ETV6 chrl2 11992168 rs11611479 0.19 0 synonymous NM_001987 c.G258A p.T86T 12
JARID2 chré 15496662 rs742099 0.28 0 synonymous NM_004973 c.C1206T p.P402P 9
JARID2 chré 15513482 rs2235258 0.66 1 synonymous NM_004973 c.G3279A  p.L1093L 19
JARID2 chré 15513542  rs200784767 0.0017 0 synonymous NM_004973 c.C3339T p.H1113H 1
ZRSR2 chrX 15821890 rs188867560 0.0047 0 nonsynonymous NM_005089 c.G283A p.A95T 2
ZRSR2 chrX 15838366 rs2301724 0.61 0 synonymous NM_005089 c.C864T p.N288N 19
JAK3 chrl9 17953878 0 nonsynonymous NM_000215 c.G524A p.R175Q 1
KRAS chrl2 25368462 rs4362222 1 0 synonymous NM_033360 c.G483A p.R161R 24
DNMT3A chr2 25536827 rs41284843 0.08 0 synonymous NM_022552 c.C27T p.POP 6
FLT3 chrl3 28599041 0 synonymous NM_004119 c.G2247A p.S749S 1
FLT3 chrl3 28608459  rs34374211 0.16 1 synonymous NM_004119 €.A1683G p.L561L 6
FLT3 chrl3 28622503 0 nonsynonymous NM_004119 c.A1114G p.R372G 1
FLT3 chrl3 28622544  rs34172843 0.03 0 nonsynonymous NM_004119 c.A1073T  p.D358V 2
FLT3 chrl3 28623809 0 nonsynonymous NM_004119 c.G845A p.G282E 1
FLT3 chrl3 28624294 rs1933437 0.75 0 nonsynonymous NM_004119 ¢.C680T p.T227TM 24
FLT3 chrl3 28636084 rs7338903 1 0 synonymous NM_004119 c.C288T p.D96D 25
FLT3 chrl3 28674628  rs12872889 0.31 0 nonsynonymous NM_004119 c.A20G p.D7G 10
NF1 chrl7 29490284  rs146691765 0.01 0 synonymous NM_000267 ¢.C369G p.T123T 1
NF1 chrl7 29508775 rs1801052 0.59 0 synonymous NM_000267 c.G702A p.L234L 22
NF1 chrl7 29552200 rs146051850 0.01 0 nonsynonymous NM_000267 c.A1933G  p.M645V 1
NF1 chrl7 29553485 rs2285892 0.51 0 synonymous NM_000267 c.G2034A p.P678P 21
NF1 chrl7 29677247  rs201287021 0.0035 0 synonymous NM_000267 Cc.A7305G p.K2435K 2
NF1 chrl7 29686006  rs78610439 0 nonsynonymous NM_000267 c.G8070T  p.L2690F 2
SUz12 chrl7 30264415 0 synonymous NM_015355 ¢.C150T p.G50G 1
ASXL1 chr20 31019164 0 synonymous NM_015338 c.G759A p.E253E 1
ASXL1 chr20 31022469 rs3746609 0.08 0 nonsynonymous NM_015338 c.G1954A  p.G652S 5
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ASXL1
ASXL1
ASXL1
ASXL1
ASXL1
ASXL1
ASXL1
WT1
WT1
WT1
RBBP4
RUNX1
BCOR
BCOR
BCOR
BCOR
BCOR
BCOR
STATSB
STATSB
STAT5A
STAT5A
STAT5A
STAT3
STAT3
MPL;MPL
U2AF1
U2AF1
GATA1
GATAL
IKZF1
IKZF1
IKZF1
PDGFRA
PDGFRA
PDGFRA
PDGFRA
PDGFRA
PDGFRA
PDGFRA
KIT

chr20
chr20
chr20
chr20
chr20
chr20
chr20
chrll
chril
chril
chrl
chr21
chrX
chrX
chrX
chrX
chrX
chrX
chrl7
chrl7
chrl7
chrl7
chrl7
chrl7
chrl7
chrl
chr21
chr21
chrX
chrX
chr7
chr7
chr7
chrd
chrd
chrd
chrd
chrd
chrd
chrd
chrd

31022592
31022959
31023717
31023801
31024001
31024274
31024333
32417945
32456562
32456694
33133968
36259183
39911528
39913225
39931908
39932907
39933339
39933378
40362471
40371364
40459446
40459464
40459737
40475056
40489599
43805240
44513286
44524456
48649690
48649728
50367292
50467767
50467941
55130078
55133726
55139771
55141055
55143577
55152040
55161391
55561861

rs6058694

rs4911231

rs16754
rs1799925
rs2234582
rs2762904

rs200163930

rs3810693
rs6520618
rs5917933

rs75130700
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NM_000222

c.C2077T
c.T2444C
c.C3202T
c.A3286C
€.T3486G
c.T3759C
c.G3818A
€.A1056G
¢.C330T
c.G198T
€.T450C
c.C227T
€.T4946G
c.CAT34T
c.G2691C
€.A1692G
€.T1260C
c.C1221T
c.C1725T
c.C799G
c.C1707T
c.C1725T
¢.C1902T
c.C1854T
c.C651T
c.A690G
c.G649A
c.C101T
c.G174A
c.A212C
c.Co9T
c.C192A
c.C366T
c.T612C
€.T939G
€.T1432C
c.Al1701G
c.G1809A
c.C2472T
c.T3222C
c.C251T

p.R693X
p.L815P
p.R1068X
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p.V1162V
p.S1253S
p.R1273H
p.R352R
p.P110P
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p.P76L
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p.D420D
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p.I1331
p.P64P
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p.G313G
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p.P567P
p.A603A
p.V824V
p.D1074D
p.T84M
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NM_001197104

NM_001197104
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NM_001197104
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NM_001197104
NM_005188
NM_005188

c.A1621C
€.A1638G
€.G2586C
c.C348T
c.G557A
c.C453T
c.C345T
c.C2671G
c.T2426C
c.C619T
¢.C1050T
c.C1038T
c.A939G
c.C240T
€.C86G
c.G652A
c.G3117A
c.T4140C
€.T5162G
€.A5284G
c.C377A
c.G419A
c.C724T
c.T784C
c.G1606A
c.T1703C
c.G38A
c.C158T
c.G218A
c.C1974T
c.A4284C
c.A5358C
c.A5679G
c.C6576T
¢.C7070G
c.C7254T
c.G9391A
c.T11113A
€.T11391C
c.G2190C
c.C2235T

p.M541L
p.K546K
p.L862L
p.1116l
p.R186H
p.R151R
p.P115P
p.Q891E
p.F809S
p.L207L
p.T350T
p.A346A
p.G313G
p.Y80Y
p.P29R
p.V218M
p.S1039S
p.H1380H
p.L1721W
p.11762V
p.P126Q
p.R140H
p.P242S
p.W262R
p.A536T
p.I568T
p.G13D
p.A53V
p.G73E
p.P658P
p.11428I
p.51786S
p.L1893L
p.52192S
p.P2357R
p.N2418N
p.G3131S
p.S3705T
p.N3797N
p.T730T
p.T745T



GATA2
GATA2
GATA2
EZH2
EZH2
CSFIR
CSFIR
CSFIR
CSFIR
CSFIR
CSFIR
CSF1R
SPARC
IDH1
IDH1
IDH1

chr3
chr3
chr3
chr7
chr7
chrb
chr
chr
chrb
chrb
chrb
chrb
chrb
chr2
chr2
chr2

128204693
128204951
128205860
148511087
148525904
149436927
149450132
149456893
149457678
149460343
149460459
149460553
151054227
209108284
209108317
209113192

rs78245253
rs2335052
rs1573858

rs2302427

rs10079250
rs3829986
1s2228422
rs17652007
rs55865465
rs216123
rs2304052
rs62193615
rs34218846
rs11554137

0.05
0.37
0.66

0.15

0.37
0.03
0.19
0.24
0.03
0.1

0.1

0.0035
0.0035

0
1
0
0
0
0
0
1
1
1
0
0
0
0
1
1

nonsynonymous
nonsynonymous
synonymous
synonymous
nonsynonymous
nonsynonymous
nonsynonymous
nonsynonymous
synonymous
synonymous
synonymous
synonymous
synonymous
nonsynonymous
nonsynonymous

synonymous

NM_001145662
NM_001145662
NM_001145662
NM_001203249
NM_152998
NM_005211
NM_005211
NM_005211
NM_005211
NM_005211
NM_005211
NM_005211
NM_003118
NM_005896
NM_005896
NM_005896

c.C748G
c.G490A
¢.C15G
c.C1647T
c.G436C
c.C2242T
c.A1085G
c.G835A
c.C726T
c.C294T
c.C178T
c.T84C
c.A66G
c.A565G
c.G532A
c.C315T

p.P250A
p.AL64T
p.P5P
p.S5495
p.D146H
p.R748W
p.H362R
p.V279M
p.T242T
p.H98H
p.L60L
p.P28P
p.E22E
p.1189V
p.V178I
p.G105G

15
25

N L = T

Abbreviations:
position;

1kg: 1000 Genomes Project; c.: nucleotide; CHR: chromosome; p.: amino acid; POS:

*1 represents mutations present in COSMIC database; 0 represents mutations absent in COSMIC

database.

16



Supplementary Table 6. Total single nucleotide variants and indels after filtration and confirmed

by Sanger sequencing

Sample Somatic or
Gene CHR POS Exonic Function c. p. “Previously reported “Cosmic Annotation
1D Germline
JAK2 chr9 5073770 nonsynonymous ¢.G1849T p.V617F El Somatic 1 Oncogenic
JAK2 chr9 5073770 nonsynonymous ¢.G1849T p.V617F E2 Somatic 1 Oncogenic
JAK2 chr9 5073770 nonsynonymous c.G1849T p.V617F E3 Somatic 1 Oncogenic
JAK2 chr9 5073770 nonsynonymous c.G1849T p.V617F E5 Somatic 1 Oncogenic
JAK2 chr9 5073770 nonsynonymous c.G1849T p.V617F E7 Somatic 1 Oncogenic
JAK2 chr9 5073770 nonsynonymous ¢.G1849T p.V617F E8 Somatic 1 Oncogenic
JAK2 chr9 5064887 nonsynonymous ¢.T1061C p.1354T E8 Somatic 0 Possible oncogenic
JAK2 chr9 5044432 nonsynonymous c.G380A p.G127D E3 Somatic Acute leukemia susceptibility® 0 Possible oncogenic
Malignant
ASXL1 chr20 31023717 stopgain ¢.C3202T p.R1068X E3 Somatic 1 Oncogenic
myeloid diseases®
ASXL1 chr20 31023801 nonsynonymous c.A3286C p.M1096L E4 Somatic 0 Unknown
Malignant
ASXL1 chr20 31022592 stopgain ¢.C2077T p.R693X El Somatic 1 Oncogenic
myeloid diseases®
Endometrial carcinoma
ASXL1 chr20 31024333 nonsynonymous c.G3818A p.R1273H E24 Somatic 1 Oncogenic
(Cosmic)
SH2B3 chr12 111856326 nonsynonymous c.C377A p.P126Q E11l Somatic 0 Possible oncogenic
Malignant
U2AF1 chr21 44524456 nonsynonymous ¢.C101T p.S34F E3 Somatic 1 Oncogenic
myeloid diseases?*
FLT3 chrl3 28622503 nonsynonymous c.A1114G p.R372G E21 Somatic 0 Possible oncogenic
Malignant
NRAS chrl 115258744 nonsynonymous c.G38A p.G13D El Somatic 1 Oncogenic
myeloid diseases®*?
MLL chril 118307445 nonsynonymous c.G218A p.G73E E11 Somatic 0 Possible oncogenic
GNAS chr20 57484421 nonsynonymous c.G557A p-R186H E18 Somatic Pancreatic carcinoma® 1 Oncogenic
RUNX1 chr21 36259183 nonsynonymous c.C227T p.P76L E18 Somatic 0 Possible oncogenic
€.408_409ins p.P136delin
WT1 chril 32456484 nonframeshift E15 Somatic 0 Possible oncogenic
GCC sPP
c.1314_1315i p.G438deli
ZRSR2 chrX 15841230 nonframeshift E13 Somatic 0 Unknown
nsAGCCGG nsGSR
€.213_214ins p.K71delins
STAT5B chr17 40379618 nonframeshift E19 Somatic 0 Possible oncogenic
CTT KK
) €.1099_1150d p.L367fs*4
‘CALR Chr19 13054572 frameshift E4 Somatic Oncogenic
el52 6
SH2B3 chr12 111856368 nonsynonymous c.G419A p.R140H E4 Germline 0 NA
U2AF1 chr21 44513286 nonsynonymous c.G649A p.G217S E16 Germline 0 NA
FLT3 chr13 28623809 nonsynonymous c.G845A p.G282E El4 Germline 0 NA
IDH1 chr2 209108284 nonsynonymous ¢.A565G p.1189V El Germline 0 NA
JAK3 chr19 17953878 nonsynonymous c.G524A p.R175Q E10 Germline 0 NA
GATA1 chrX 48649728 nonsynonymous c.A212C p.H71P E12 Germline 0 NA
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CSFIR

chrs

149436927 nonsynonymous c.C2242T p.R748W E19 Germline

NA

Abbreviations: ¢: nucleotide; CHR: chromosome; NA: not applicable; p: amino acid; POS: position.

#Only mutations other than JAK2 V617F and CALR mutations are shown.

*1 represents mutations present in COSMIC database; 0 represents mutations absent in COSMIC database.

*CALR mutation was detected by Sanger sequencing.
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Supplementary Figure 1. Average depth and coverage of target region
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/ Total 135 variants

79 un-functional variants l
56 functional variants \
\ 4 30 variants in 1000 genomes
26 variants filtered by 1000
genomes
3 polymorphism‘sites in other

SNP datab i i h 4

atabase or In previous 23 variants filtered by SNP

literature database and previous
literature \

2 artifacts identified by Sanger

\ 4 -
21 candidate mutations sequencing
confirmed by Sanger
/ sequencing
None was present in 100 v

normal controls

21 filtered by 100 normal
controls

\ 4 4

14 somatic point mutations 7 germline mutations

Supplementary Figure 2. Single nucleotide variant filtration pipeline in targeted high-throughout

sequencing analysis
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