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Supplementary Materials and Methods 

 

Ethics 

Clinical information and samples were collected with informed consent from all subjects and 

approval through institutional human ethics review board-approved protocols from the 

Australian Familial Haematological Cancer Study (AFHCS) (Royal Adelaide Hospital 

(RAH) #091203 and #100702, and Children, Youth and Women’s Health Service 

#REC1542/12/12, Adelaide, South Australia, Australia), and conducted in accordance with 

the Declaration of Helsinki. 

Patients and Samples: 

Blood and hair samples were obtained with consent from all living descendants of the family 

as part of the Australia Familial Haematological Cancer Study (AFHCS).  

Sanger Sequencing of SAMD9L gene 

gDNA was isolated from hair bulbs, peripheral blood mononuclear cells (PBMNC) or 

lymphoblastic cell lines (LCL). PBMNC or LCL DNA for WES and Sanger sequencing and 

hair DNA for Sanger sequencing only. SAMD9L coding regions were Sanger sequenced to 

confirm WES variants and for segregation in other relatives. 

Primer name Sequence 

SAMD9L S1473N F 5’- AACTCCGAGAGGTCTTGCAATTTGT -3’ 

SAMD9L S1473N R 5’- CTTGCCTTCAGCCTGACCAGTTAGA -3’ 

SAMD9L E461Vfs F 5’- CTCATAGGAAACCGAGACTCACTGGA -3’ 

SAMD9L E461Vfs R 5’- CCAGCTGGGCTGTTGGTAAAGATT -3’ 

SAMD9L S608Tfs F 5’- GAAAGCCCAGGAGATCCACTCATT -3’ 

SAMD9L S608Tfs R 5’- CCAGTGCAGTCAAGACATCCTCTTTC -3’ 

 

Whole Exome Sequencing (WES) 

WES was performed on DNA from three affected individuals, III-1 (LCL), IV-1 (LCL) and 

IV-2 (PBMNC) using the Illumina HiSeq2500. Reads were mapped against human genome 

build GRCh37/hg19. WES was performed and analysed at the ACRF Cancer Genomics 

Facility as previously described.1  
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Investigation of variants present in both individuals in heterozygosity utilised population 

databases identifying variants which were rare (<0.1% in ExAC), predicted damaging 

(CADD>10), with good conservation (GERP>3). This variant filtration identified 19 variants. 

Cytogenetic Evaluation 

Copy Number Variation (CNV) was assessed in three affected individuals (III-1, IV-1, IV-2) 

using high density SNP array (Illumina 850K assay chip). Data was analysed and visualized 

using BlueFuse Multi Software (Illumina). 

Long Range PCR Clonal Analysis 

Isolated LCL gDNA from individual IV-1 was amplified using Long Amp Taq DNA 

Polymerase (New England Biolabs) and Sanger sequencing primers: SAMD9L S1473N R 

(5’-CTTGCCTTCAGCCTGACCAGTTAGA-3’) and SAMD9L S608Tfs F (5’-

GAAAGCCCAGGAGATCCACTCATT-3’). Amplified regions were cloned into pGEM-T 

(Promega) and transduced into supplied XL-10 competent cells. Positive transduced cells 

were cultured, lysed and Sanger sequenced to determine genotype of cloned fragment. 
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Supplementary Figure 1. Germline p.S1473N mutation identified in individuals with 

hematological diseases. (A) Whole exome sequencing of germline missense mutation 

SAMD9L S1473N (g.chr7:92760867C>T; c.4418G>A [NM_152703.4]; p.Ser1473Asn 

[NP689916.2]) in individuals III-1, IV-1 and IV-2. A reduced variant allele frequency is seen 

for IV-2 with 25% mutant allele. (B) Sanger sequence confirmation of heterozygous germline 

SAMD9L S1473N mutant allele in affected individuals and wildtype genotype in unaffected 

mother. 

Supplementary Figures 

A 

B 
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IV-1 (MNC) 
S608Tfs*

c.1821_1822dupCA 

IV-1 (LCL) 
S608Tfs*

c.1821_1822dupCA 

IV-2 (PBMNC) 
E461Vfs*4

c.1382_1385delAAAG 

IV-1 (Hair) IV-2 (Hair) 

 Germline Somatic Somatic 

Genomic 

Configuration Wildtype Mutant In cis In trans 
#

 

Genotype S1473 

/S608 
S1473N 

/S608 
S1473N 

/S608Tfs*6 
S1473 

/S608Tfs*6 

# of clones 7 2 7 3 

Interpretation Wildtype allele 
Germline but 

no somatic 

mutation 

Germline and 

somatic 

mutation on 

the same allele 

Likely PCR 

artefact due to 

incomplete 

extension 

 

SAMD9L 

III-1 (LCL) 
 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

SAMD9L 

IV-1 (LCL) 
Chr7 

Log R Ratio 

B-Allele Freq B-Allele Freq 

 
Chr7 

Log R Ratio 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

A 

B 

C 
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Supplementary Figure 2. Clonal reversion mechanisms of germline inherited mutations.  

(A) SNP array of Chromosome 7 in III-1 and IV-1. No chromosomal abnormalities seen 

compare to IV-2 in Figure 1D. (B). Sanger sequence confirmations of acquired SAMD9L 

mutations. (C) Clonal analysis of PCR amplified genomic DNA across SAMD9L mutation 

regions from IV-1 LCL. Genotyped clone proportions suggest germline p.S1473N mutation 

and upstream p.S608Tfs*6 frameshift mutations are in cis configuration. #In trans 

configuration clonal analysis proposes that incomplete PCR extension occurred in 15% of 

clones. Bold= Colonies consistent with somatic mutation occurring on germline mutated 

allele with V.A.F from WES and SNP array. 
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Supplementary Table 1. Individual IV-1 Transplant Conditioning Regime 
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Heterozygous variants predicted to affect protein function , present in all affected  individuals, and ExAC<0.1%, CADD>10, GERP>3. 

Supplementary Table 2. Shortlist of predicted pathogenic segregating variants after WES data filtering 
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Germline Paired Somatic Reference

R1281K R359Q 10

R1281K V361Efs*10 10

R1281K N499S 10

R1281K E562K 10

R1281K R589X 10

R1281K E776Gfs*13 10

R1281K R843W 10

R1281K R986L 10

R1281K T1053I 10

R1281K F1092V 10

R1281K T1122S 10

R1281K T1122_G1124delinsS 10

R1281K L1153delL 10

R1281K D1171N 10

R1281K Q1183X 10

R1281K S1397P 10

R1281K K1408Nfs*9 10

R1281K L1455X 10

S1473N S608Tfs*6 #

S1473N E461fs*43 #

I1493V 3

V1512A L409fs 10

V1512A Q780X 10

V1512A K1265N 10

V1512M R1188X 11

L1521V 3

S1550P 3

 

  

Germline Paired Somatic Reference

S626L 2

M840K 3

H880G 7

H880Q Q569P 10

H880Q S1317Rfs*21 11

I891T K768* 6

T951Nfs*3 3

R986C/T233N 6

R986C 11

R986C R223X 10

R986C E276X 10

R986C L402Rfs*8 6

R986C Y568C 10

R986C R843W 10

R986C F1092L 10

R986C A1113T 3

R986C R1524H 10

R986H 11

D1034Y 3

S1143G 3

D1148H 3

W1180R 2

C1196S 7

R1281K 2

R1281K V19E 10

R1281K C228F 10

R1281K A260T 10

R1281K R285W 10

Supplementary Table 3. SAMD9L Variant reference list 

Refer to “Supplementary References” for indicated reference number. #: Identified in our study 

Black: Germline mutation; Red: Somatic mutation 
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Germline Paired Somatic Reference

R459Q 8

Y469C V853I 3

Y469S 3

K676E 10

R685Q 8

A722E R685* 4

T728A 3

D769N 9

D769G Q39* 4

Q776K D682G 3

T778I 2

N834Y 9

E974K 9

R982H 8

R982C R1533fs* 8

R982C K27fs* 8

I983S N765Tfs*13 8

I983V 3

E1136Q F583I 5

E1136Q R221fs* 5

R1187Vfs*2 3

A1195V 9

P1280L 9

Q1286K 9

R1293W 9

R1293Q 8

L1569N R344fs* 8

 

 

Supplementary Table 4. SAMD9 Variant reference list 

Refer to “Supplementary References” for indicated reference number.  

Black: Germline mutation; Red: Somatic mutation 


