Thousands of human mutation clusters are explained by short-range template switching

Ari Léytynoja

Data S1: TSM candidates discovered in NA12878 with HaplotypeSV data.

Each page shows one locus, indicated on the top-left corner. Top row: slices of the
original Platinum (left) and Chromium (right) bam data (in gray) and the realignment of
the reads against the REF (in pink) and ALT alleles (in light blue). Below the alignments:
original SNVs (red) and indels (black), and numbers of clip sites (height; in blue). Middle:
numbers of variants in original datasets and dbSNP information. Bottom: template switch
solution, template switch alignment and forward alignment.



chr1.30096573.30096605.30096576.30096609

O— wer r [H— wer ar
. . . - . . . o p— .
— = =\ | 1] =" : § = =
— [ ac - 1 s | s — 1| m— _—— [l 2= —_— 0—x
= = 2F | - 5 = =g e =
‘ = = = B =
e = 3 ¢ DEma<c < e § — = = | —
: =5 , 5 = B —— = = ==
—r ] | = e N e e
: — =] — N = gy - .
=——————g= =y 'y 1 1 i 3 T
e ==—— EE—j1—1F ‘ = 55
‘ == ‘ ‘ H ‘
= [ — [ e 1 < /= 1 | — —
—— == = BEes = =
= a == = ) — = = ——
== = = 1
e —— — | — — jr—— - —— e—s
e — —— e = | — — e ]
— = = . —
CI‘ k | = [r— =
=== —— —— =
— T T E — —
S = -
— — ‘ ‘ —
o T = —
_— —— -
T e—— — =
= - =
=
— ——
— ]
e =
= "= =
=
—
B == =]
— —
& = ]
| =
e  m—
— ]
ES = =
E—— =
=<
= —
S
=___ "=
== =
= |
=
L T T
===
T
= ——
=
- = i

Platinum: 1 SNP, 0 INDEL; Chromium: 1 SNP, 0 INDEL
Ebert et al.: 1 SNP, 0 INDEL

dbSNP: rs796781372

alleles=CTAATGCCATGATAGGGCT, TATCATGGCATTAG

Suitch process:
L

Template-switch alignment:

3 GGTCGGGGATTACGGTACTATCCCGACCCG 2

Mafft alignment:




chr1.68086419.68086449.68086420.68086450

NA12878 Pratinum REF AT NA12878 Chromium REF ar
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Platinum: 3 SNP, 2 INDEL; Chromium: 0 SNP, 0 INDEL

Ebert et al.: 1 SNP, 0 INDEL
dbSNP: rs386632129

alleles=AACTCTTCACCACAATGC,GCATTGTGGTGAAGAGTT

Suitch process:

Fi: L TATCTTATT 1
F3: 4 ACTAG R
RF: ACTAG
RR: AdGA
F2: 3 CTATCTCGTAACACCACTTCTCAAAGATAG 2
Template-switch alignment:
TAGA. ACTAG

TATT |GATAGA A ACTAG

Mafft alignment:
TATCTTATT TCT TTCTATGTTACTTGGAAACTAG

AACTAG
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NA12878 Plaiinum REF NA12878 Chromium REF
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Platinum: 4 SNP, 10 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 10 SNP, 2 INDEL
dbSNP: rs796727117

alleles=CTTAGTGATTAAAAATAGAGATGCTTAAATAATAT, ATATTATTTAAGCATCTCTATTTTTAATCACTAAG

Suitch process:

TGATTGTGTGCTATTTTATCCAA 1

4 AGCTTCTCCT AR

A
AATAGGTTTA

3 TAGTGATTCCGTT 2

Template-switch alignment:

AGGAGA TGATTGTGTGCTAT

TTGCCTTAGTGATTAAA A |

Mafft alignment:
AGGAGA "TGATTGTGTGCTATTTTATCCAAATTAGTACTGAT TCTCCTTTCT TTCTAACTTGATGCTTAA
AGGAGA TCTCCTTTCT A
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NA12878 Plaiinum

NA12878 Chromium
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Platinum: 1 SNP, 0 INDEL; Chromium: 1 SNP, 0 INDEL
Ebert et al.: 2 SNP, 0 INDEL

dbSNP: -

Switch process:
Fi: L

F3:
RF:
RR.
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4 CAGCAAACCATTTTTCCTTCTATTA R

F2: 3 TAAATGTTTCTCTT

Template-switch aligament:

AGTTTACATATT

TATTT 2

|
TTCTGCAGT | TTTAT

T

AAT

Mafft aligament:

AGTTTACATAT'

TTCTCTTTGTAAAT TTTTCCTTCTATTA

TTCTGCAGTT

TCTCTT

TTTTCCTTCTATTA



chrl.177645249.177645287.177645250.177645288

NA12878 Plaiinum

REF AT

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 1 SNP, 4 INDEL
Ebert et al.: 0 SNP, 1 INDEL

dbSNP: rs386637069

il

alleles=CTTGTGTTTATTTGTTCCTTTAAGAAGC,GCTTCTTAAAGGAACAAATAAACACAAG

Suitch process:
Fi: L 1
F3: a R
RF:
RR:
F2: 3 AAACTCGAAGAATTTCCTTGTTTATTTGTGTTCAGTTT 2
Template-switch alignment:
TATTTGT TG
™

Mafft alignment:

CTT: TGTT

1T CTTCTTS

| e——




chr1.201549660.201549700.201549661.201549701

NA12878 Plaiinum

AT NA12878 Chromium
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Platinum: 4 SNP, 0 INDEL; Chromium: 4 SNP, 0 INDEL
Ebert et al.: 4 SNP, 0 INDEL

dbSNP: rs796338361

alleles=TTACAG,CTGTAA

Suitch process:

F1: L TGATAATCTTTAAGCAGAGCTCAATATACTTAGT 1

F3:
RF:  TGATAATCTTT

4 GAGAGGACTGTCTTAAGACCTGGGTGCCGGCCT R

RR:  ACTATTAGA

F2:

Template-switch alignment:
TGATAATCTTT!

TGGTGT 2

|
TGATA

1 TGTGET

Mafft alignment:

TGATAATCTTT! TAGTT

TGATA




chr1.219336030.219336022.219335989.219336065

NA12878 Plaiinum

NA12878 Chromium
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Platinum: 2 SNP, 0 INDEL; Chromium: 2 SNP, 0 INDEL

Ebert et al.: 2 SNP, 0 INDEL

dbSNP: rs796742948
alleles=TC,GA

Switch process:
Fi: L

F3:
RF:

4 TTTTGACAACATTGCTCA R

RR:

TTGTAACGAGT

F2: 3 ACAAGAGATCCACTGGTTTGTCTTTCTGTAAGAG 2

Template-switch alignment:

Mafft alignment:

TTCTGTT TGACAACATTGCTCA

ACATTGCTCA
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chr1.223759884.223759914.223759885.223759915

NA12878 Plaiinum REF AT NA12878 Chromium
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Platinum: 3 SNP, 2 INDEL; Chromium: 3 SNP, 2 INDEL
Ebert et al.: 2 SNP, 0 INDEL

dbSNP: rs386639771

alleles=ATCTCAAC,GTTGAGAT

Switch process:

3 TCCACCCTTGGCAACTCTACCAAGGGTGGA 2

Template-switch alignment:

Mafft alignment:
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL
dbSNP: rs1362375318

alleles=AGTTGTGGAAG,AG; rs369794123;alleles=CT,CTTCCACAACT

Suitch process:

F1: L AATCAAAACT TTTACTT 1

F3: 4 R
RF:  AATCAA ACT)

RR: AGATTTCTA

F2: 3 ATCTTTTACCGARAAGAAGGTGTTGAT 2

Template-switch alignment:

AATCARA AAGATTC T |

AATCAAA AAGATTC TITACTT|

Mafft alignment:

AATCARAACTTCTCTATCGTTCTAAAGATTC TITACTT AATGA
AATCAAA AAGATT( TAATGA




chr1.248458096.248458131.248458097.248458132

Switch process:
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 1 SNP, 1 INDEL
dbSNP: rs766858754
alleles=TGGTTTAACTATTTTAAAATTGGAG,CTCCAATTTTAAAATAGTTAAATCA

TTTTAAAATAGTTA

Template-switch alignment:

3 TATTCGAGGTTAAAATTTTATCAATTTGGTGAATA 2

ACTATTTTAA
Mafft alignment:

ACTATTTTAAAATTGGAGCTTAT

TITT!

TTTTAAAATAGTTA

TTTGCTAGAT

TCeTTC




chr2.1412555.1412598.1412556.1412599

NA12878 Plaiinum REF AT
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL

Ebert et al.: 0 SNP, 0 INDEL

dbSNP: -

Switch process:

F1: L TGAGGGGAGAATGTTAAAGGCAAATCATCACATTCTT 1

F3: 4T “TTAGCATTTGGTTTCAA TR

RF: ACATTA, T

RR:

F2: 3 \TCTTCTACAAGACTTCGGE 2

Template-switch aligament:

| TTA

“TAAAGGCAA TCTTIGGGCT ACATCTT

TTAATGTTCTGAAGCC | TTTGCATCGTGTTTTAGCATTTGGTTTCAAAT

Mafft aligament:
TA

TTGGTTTC

“TAAAGGCAA TCAGAACATTAATCTTTGTTAGAAGATGT

TTGCATCGTGTTTTAGCATTTGGTTTCAAAT




chr2.144450047.144450197.144450048.144450198

NA12878 Plaiinum

NA12878 Chromium AT
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL
dbSNP: -

Switch process:
F1: L TAGACTIGAGTAG 1

F3: 4 ACTGGATCTACTATGGAAAAGTGTTTGAG R
RF: \TTA 1T AATTGTATTA TTTGAG
R ACK TGAATTATTTAACATAATT,

F2: 3 TATGTTATTTATGTTGTATCGAAT 2

Template-switch aligament:

TTTGAG
TAGACTTGAGTAG | TAAGCTATGTTGTATTTATTGTATTAAT TAKT TTTGAG
Mafft aligament:
“TTATTGTATTAAT TAATACATTGTAT TGTAT ATTS TACA ATAAATTGTATTA TTGA




chr2.178538798.178538895.178538799.178538896
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 1 SNP, 0 INDEL
dbSNP: -
Switch process:
F1: L CCACTGTAGAGTGACACTATCTTTGGA 1
F3: 4 CCAAACATGGCTTGCTTCTTTAATTTAACCC R
RF: ATTTAACCC
RR: AATTGGG
F2: 3 AATAARATT' TTGGTTCGGTTGGTCCTCT TAT 2
Template-switch aligament:
ITAT? acce
TTGGA | TAT TCTCCTGGTTGGCTTGETT AATATTTTAAAAT T |coA, TGCTTCTTTAATTTAACCC
Mafft aligament:
ATTTAACC
TTGGATAT TITATT TITCATTATTTTAARATATT TGCTTCTTTAATTTAACCC




chr3.34666617.34666652.34666618.34666653

NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 13 SNP, 2 INDEL
Ebert et al.: 0 SNP, 0 INDEL

dbSNP: rs756267491

1

alleles=AAACAATAAACCAATGGGCCAGAGTAGTA, TACTACTCTGGCCCATTGGTTTATTGTTT

Suitch process:
F1: L TTAGATCTCTTACAGATGTT

F3:
RF:

4 TOATTTTT

RR:

F2:

Template-switch alignment:

3 ATCATGATGAGACCGGGTAACCAAATAACAAAGAT 2

TTAGATCTCT

TGGTGAT
ACAAT! TCATTTTT TTAT

Mafft alignment:
TTAGATCTCTTACAGATGTT

TGACTT/

TTTTATTTATTTGGTGAT
“TATTGT-~TTCTATCAT"

—
P —
e
e —
e =
Be——= —
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|
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Platinum: 3 SNP, 0 INDEL; Chromium: 3 SNP, 0 INDEL
Ebert et al.: 3 SNP, 0 INDEL

dbSNP: rs1553883955
alleles=GAA, TTC

Switch process:
F1: L GACACACAGTGAAGTAAGGAATTTC 1
F3:

4 TACAGCTATTACTATGATTCTCTT R

RF: \TTTCAA ATTTGAA
RR: A ACTTTTAAAAGTTA
F2: 3 TTTTAGATATTAGATTAAACTTTTAAAAGTTARAAGTTTAATCTAATATCTARAA 2
Template-switch alignment:
\TTTGAAAATTGAARATTTTC
TTTCI A ATTTGAAAATTGAAARTTTTCAA T

Mafft alignment:

TTTCAAAATCTATARTCTAATTTGAAAATT;

AATTTTCAAATTAGATTATAGATTTT

TTT

TCTCTT

\TTTTCAATTTTCA




chr3.85028914.85028982.85028915.85028983

NA12878 Plaiinum REF AT NA12878 Chromium REF AT

Ml

|
|

%
|

Platinum: 0 SNP, 0 INDEL; Chromium: 2 SNP, 2 INDEL
Ebert et al.: 1 SNP, 0 INDEL
dbSNP: - !

Switch process:
F1: L ATATGTATAGCTTATTAATG 1

F3: 4 AATTTAATGTGTTTTAATA R
RF: TTTAATGTGTTTTAATA
RR: AGGTT, AATTACACAARATTAT
F2: 3 ACTATAAGGTT. TATTTAACCTTATAGT 2
Template-switch aligament:

AATTTAATGTGTTTTAATA
ATATGTATAGCTTATTAKTG | TGATATTCCAATTTAT T AATAAA ATARAT: AATTTAATGTGTTTTAATA

Mafft aligament:

TTAT \TTGGAATATCAAATTTAATGTGTTTTAATA
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NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 3 SNP, 4 INDEL
Ebert et al.: 4 SNP, 1 INDEL

dbSNP: rs781523247

alleles=CAATTAAACTTAAAGGAAATTTTCAA,TTGAAAATTTCCTTTAAGTTTAATTG

Suitch process:
F1: L TTTTGCTICTGTGT

F3:
RF:

\TTAGAAR 1

\TTAGAAATAATTGAAAATTTCCTTTAAGTTTAATTGTTA!

a

RR:

AGGAAATTCAAATTAACA

F2:

Template-switch alignment:

3 ATTAACTTTTAAAGGAAATTCAAATTAACAAT 2

\TTAGAAA I TAACAATTAAACTTAAAGGA. 1

TTTTGCTTCTGTGT!

TTAGAAA | TAACAATTARACTTAAAGGAAATTTTCAATTA |

Mafft alignment:
TTTTGOTT

\TTAGAAAT,

TTAGAAATAATTGAA

TTttcaaTTAACAGT
ATTGTTA
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Platinum: 4 SNP, 2 INDEL; Chromium: 4 SNP, 2 INDEL
Ebert et al.: 5 SNP, 0 INDEL
dbSNP: - !

Switch process:

F1: L TTTC 1

F3: 4 CGGTGGTTTCAAATGTT/ R
RF: T ATGTT)

RR: A

F2: 3 AATACCGTAGGGATCTTCGTACGGTAGT 2

Template-switch aligament:

ATGTT!
T AN TTACTGAI TTCAAATGT

Mafft aligament:

AN TACTGAT TTCARATGTT!
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NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 3 SNP, 1 INDEL

dbSNP: rs386672568

alleles=AGAATAGATCATGAAACAACAACAATAAAA, TTTTATTGTTGTTGTTTCATGATCTATTCT

Suitch process:
F1: L GATGAGAGATTGGGAAT

F3:
RF:

RR:

F2:

Template-switch alignment:

3 ATGAAAATAACAACAACAAAGTACTAGATAAGACAT 2

I AGTA|

GATGAGAGATTGGGAAT

I AAAAGTA

Mafft alignment:
GATGAGAGATTGGGAAT
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NA12878 Plaiinum

NA12878 Chromium
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Platinum: 3 SNP, 2 INDEL; Chromium: 3 SNP, 2 INDEL
Ebert et al.: 2 SNP, 2 INDEL

dbSNP: rs796863169

alleles=TAACTCAC,GTGAGTTA

Suitch process:

F1: L CTGGATCCCAGCAGGTCCCAAAGGTGCTG 1

F3: 4 TTGGGGGAATTTCCTATAAGCAGTTCAA R
RF:

RR:
F2:

A
AGTT
3 CCTCTCCTTCACTTCCT

Template-switch alignment:

| TTGGGGGAATT A
TCCT TTGGGGGAAT A
Mafft alignment:
TCCTTCACT ATTTC TTCAA
ATTTCCTATAAGCAGTTCAA
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Switch process:

F1: L TTTGICACTTCTCTICTGTTCACT 1

F3:
RF:
RR.

4 GTCTTGACCTGAACAAGTGAGCCAGG R

F2:

Template-switch aligament:

3 AGTTCT

TTTGTCACTTCTCTT

TGTTCACT | TTCTT

Mafft aligament:

TTCCTTCTTGAI GTCT

T T

TATTCCTTCTTGGTATCTTT

TA TTCCTTCTTGAGTCT
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Platinum: 8 SNP, 2 INDEL; Chromium: 8 SNP, 2 INDEL

Ebert et al.: 8 SNP, 0 INDEL
dbSNP: rs796088816

alleles=AACATATATTTTATGGAAGGATCTGTA, TACAGATCCTTCCATAAAATATATGTT

Suitch process:
Fi: L

F3:
RF:

AMA 1

4 ATCTATTATAAA

A AA

RR:

F2:

Template-switch alignment:

3 ATGTCTAGGAAGGTATTTTATATACAA 2

ARAIA

T | ATCTATTATA
| KTCTATTATARRATTGT

Mafft alignment:

\TCTATTATAAAATTGT
A

AGAAA
AGAAA
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NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium:
Ebert et al.: 0 SNP, 0 INDEL

dbSNP: -

Switch process:

2 SNP, 0 INDEL

F1: L AAATGTTCTACTGTTAACATTTTCATTATCATATCTAT 1
F3: 4 TAATTTCACAARTATAAGAGCATTGATTTTAATAATT R
m ATTTCACAA, ATAATT
T ATAGTATTAA TTATTAA
F2: 3 ACTATTAAAGACATGTGTCTTTAATAGT 2
Template-switch aligament:
A TTATCA ATAATT
ARKTGTTCTACTGTTAACATTTTCAT I TGATAATT TTATCA| TAATTTCACAA, TGATTTTAATAATT
Mafft aligament:
A (TTATCATAATTTCACARATATA! ATT
A TAACATT TGATAAT \TTATCATAATTTCACAAATATA TGATTTTAATAATT
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL
dbSNP: -

Switch process:

Fi: L 1
F3: 4 CTGTTTTCTATTGGCAAACATTAGACTTGCACTAATCCC R
RF: ATTC ATTGT!
R TTA TTT
F2: 3 TT TTAACATT TAACAT ‘CCTCTTAGGTGAA 2
Template-switch aligament:
ATT! ATTAAGATAA!

TCTCCTT TTACAKTT. TTACAATTAAGATAA TICTGTTTTCTATTGGCARACATTAGACT

Mafft aligament:
AACAT
TCTTCTT TATCTTAATTGTAA TTACCTTAAT “TCTGTTT A ATCCC
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NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 9 SNP, 2 INDEL
Ebert et al.: 3 SNP, 2 INDEL

dbSNP: rs386696393

alleles=AGTGAGAGGTTAGTAAGAAAG,CTTTCTTACTAACCTCTCACT,CTTTCTTACTAACCTTTCACT

Suitch process:

L AT

AGAATA

Template-switch alignment:

3 ATGGAAAGAATGATTGGAGAGTGACAT 2

TGTTTTTATCTTAT

Mafft alignment:
AT

=T T

=i e

e ——— ]
— N
—_—



chr6.20824931.20824958.20824932.20824959

NA12878 Pratinum REF AT NA12878 Chromium REF ar
" T I ) T "
Ex HE: If T P T T
N —— T iz T
=k = = | T 17 T
=k = Iy K 5t ) ¢
= o it | E T
=l T i = T T
= 5 T 1t == T I
= ¢ I i = 3T SF
= T it =T —
= ET I ——— = 1=
= = T T =N =
= T : T E T:
= i T = = T
= 3¢ i y——— —]
== — Elk 2 — |
= = EN: f H
= T =l = 1
— T - = 2
= : , = B
T = ¥ =
! ==t 1
= = T = T
- =t . >
T T T ==F 3
T =t .,
T =t E =SV
E = = L= =—F T
£ 5 T i 3
£ 3 T T T 1
E = T = = = T ]
T T y
= = eV e T
== V0 =1 T
———— T = E
=== T = T
<7 T T = X
& TE—— .
i L= '] 'z
il T ] T
I i o
1 == ] N
[ T 1
T ) -
| ] T —
f T — = 3 =
= T ] ]
T T T 1
e = =
_e——ms—— e eV
— e
= e =
— S s
= ==
Ve a—= I—
— —_—
> | | —_—
= —
=== e
= — I
= = o
= =——
—
i = =0 =
| [=—
| E B
I—_—
—
=
_

Platinum: 2 SNP, 4 INDEL; Chromium: 4 SNP, 2 INDEL

Ebert et al.: 2 SNP, 0 INDEL

dbSNP: rs386697798
alleles=CTAATATATCTTGCTTCTTTTTC,GAAAAAGAAGCAAGATATATTAG

Switch process:

F1: L TTGTATTTTAAAAATTCTTGACTGT TTGTGATAATT 1

F3: 4
RF: AR ATTS

RR:  AACATA
F2: 3 TCCTTTTTCTTCGTTCTATATARTCGA 2

Template-switch alignment:
TTGTATTTTAA
TTGTATTTTAAAA TTGTGATAATT | AGCTA,

TCTTTTTCCT AGTTTT

MGTTTT

Mafft alignment:
TTGTATTTTAAAAATTCTTGACTGT
TTGTATTTTAAAA

TGTGATAATT/ TTecCTCT

TGTAGT TGTTAAAGTTTT

AAGTTTT
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NA12878 Plaiinum REF AT NA12878 Chromium REF AT
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Platinum: 0 SNP, 0 INDEL; Chromium: 3 SNP, 4 INDEL
Ebert et al.: 1 SNP, 2 INDEL

dbSNP: rs386698030

alleles=TGGAATTAAATTTGGAC,GTCCAAATTTAATTCCA

Suitch process:
F1: L AN ATT:

|

TTTACTITTARACC 1

F3: 4

RF: A

RR: AGA! ATTAAGGTGTT)

F2: 3 TCTAACCAGGTTTAAATTAAGGTGTTAGA 2

Template-switch alignment:

\TTTCTTCAATCACTTTTACTTTTARACC | AGATT( | TGGGCATAT

A TTTACTTTTAAACC | AGATTGTGGAATTAAATTTG |
Mafft alignment:

ARATGACTATAGGATAATTTCTTCAATCACTTTTACTTTTAAACCAGATTG-~t ggATTaAATT TGGGCATAT

AATTTAATT




chr6.150755920.150755955.150755921.150755956

NA12678 Platinum ReF AT NAL2678 Chromium REF ar
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Platinum: 6 SNP, 2 INDEL; Chromium: 6 SNP, 2 INDEL
Ebert et al.: 6 SNP, 2 INDEL
dbSNP: rs1554268274

alleles=TGGTAGATAGAAGCTGCATTTACT,T; rs1554268315;alleles=A,AGTAAATGCAGCTTCTATCTACCA !

Suitch process:

F1: L TATTAAAGATTTAATTTTTAATTTAAAAAARTTTATTTITTTCCA 1

F3. a A R
RF:  TATTAAAGATTTAATTTTTAATTTAAAAAA

RR:  ATA AAATTARATTTTITT!

F2.

3 AGAACATCATTTACGTCGAAGATAGATGGTGTTCT 2

Template-switch alignment:

AAAARATTTATTTTTTTCCA|
TATTAAAGATTTAATTTTTAATTTAAAAAAI

TITTCCA| AGA TCAGATTATAA!

Mafft alignment:
TATTAAAGATTTAATTTTTAATTTAAAAAAATTTATTTTT

TCAGATTATAAAATTGCTGCTGT
TATTAAAGATTTAATTTTTAATTTAAAAAAATTTATTTTTTTCCATCT A




chr6.164727430.164727459.164727431.164727460

NA12878 Plaiinum REF AT NA12878 Chromium REF AT
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 1 SNP, 0 INDEL
dbSNP: -

Switch process:

Fi: L 1
F3: 4 GARAGCT’ “TATACTTAGCAAGTAAGAG R
RF: AGTAAGAG
RR: ATATGA
F2: 3 GTTATGAGGGATCATAACACCCTCATAAC 2
Template-switch aligament:

o1T

oTT TG I GAAAGCT TATACT

Mafft aligament:
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NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 17 SNP, 0 INDEL
Ebert et al.: 1 SNP, 0 INDEL

dbSNP: rs386710176
alleles=ACAG, TTTT;

Suitch process:
F1: L GTTAACATATT

F3:
RF:

TTGA 1

4 ACATTTAT

RR:  CA

AATT(

F2:

Template-switch alignment:
GTTA

3 ATTAAAAGAAACAGAAGGGGTGAGTTTCGACAAAT

TTTGAITAA TTAL

2

GTTAACATATTTA

“TGA| TAAACAGCT

Mafft alignment:
GTTAACATATTT/

“TA| ACATTTAT

TTAACATTTAT

ATTGACACAACT

GTTAACATATTTA

TTTA

TAATTGACACAACT

ACT

alleles=AGTGGGGAAGA, TCTTCCCCACT; rs386710178;alleles=AAAA,CTGT !



chr7.21909784.21909756.21909730.21909817

NA12878 Pratinum REF AT NA12878 Chromium REF ar
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL
dbSNP: -

Switch process:

Fi: L
F3:
RF:
RR:
F2: 3 ATGGTAGGAGTAGTAGCTGTCCGGAGA 2

Template-switch aligament:

Mafft aligament:
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NA12878 Plaiinum
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Platinum: 0 SNP, 6 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL

dbSNP: rs758242915
alleles=

Suitch process:

TCTGTGTCT 1

4 TIT 3

Template-switch alignment:
GTGATACGT

3 AACGTGATAATTAGTTGTCGAGTGGGTAGTT 2

TGGCCAT

Mafft alignment:
GTGATACGT T

TCTGTGTCTI T TIT A

TATTT A

,C,CACT,CACTATTAATCAACAGCTCACCC; rs1554317026;alleles=GGGTGAGCTGTTGATTAATAGTG,- !



chr7.117716979.117717014.117716980.117717015

NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 2 INDEL
Ebert et al.: 0 SNP, 0 INDEL
dbSNP: rs386717124

alleles=CCGTTCTCATCTACTCCCAAGGTGGCTTA, TAAGCCACCTTGGGAGTAGATGAGAACGG, TAAGCCACCTTGGGAGTAGATGA

Suitch process:

4 TCAATCA

CTTC R
c1TC

AG
3 AACATTCGGTGGAACCCTCATCTACTCTTGCCGTT 2

Template-switch alignment:

| TCAATCA AAGTGCTTC
TTAT) | TACAA I TCAATCA

AAGTGCTTC
Mafft alignment:

TN T

TTAT)

cTTC
c1TC
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NA12878 Plaiinum

2
g

NA12878 Chromium

4 HH HHHHHHHHHHHHUUUHUUUUU

Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
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0 SNP, 0 INDEL
Switch process:
Fi: L 1
F3: 4 CTTTATATTCAAAAARTGTCTACAATTTGTTAAATARATA R
RF: AAAATGTCTACAATTTGTTAAATAAATA
RR AACAATTTATTTAT
F2: 3 TCCTT TGAACTGTTCCAGGTTT 2
Template-switch aligament:
AGTT AATARATA
ACATTCT T TTTGGACCTTGTCAAGTT TTCCT TCAGCAT TTATAT TTGTTAAATAARTA
Mafft aligament:
AATARATA
ACKTTCT TTATAT TTGTTAAKTAARTA
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NA12878 Plaiinum AT

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 4 SNP, 0 INDEL
Ebert et al.: 4 SNP, 0 INDEL

dbSNP: rs797012981

alleles=CAAA,TTTG;

Suitch process:

F1: L GGGGCAGAGAGGTCACAGTTACACAGTCCTGAGCTGGA 1

F3: 4 CCCGATGTTTCCGCATTTGGGGCACAATTTCTCGACC R
RF:

RR:
F2:

3 CCGTGTCCTCGAGAAACCTCGAGGACACGG 2

Template-switch alignment:

TCCGCAT

"TCTCGACC
Mafft alignment:

TCCGCATT

TTCTCGACC




chr8.31526297.31526340.31526312.31526340

NA12878 Plaiinum REF AT NA12878 Chromium REF AT
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Platinum: 1 SNP, 1 INDEL; Chromium: 1 SNP, 1 INDEL
Ebert et al.: 0 SNP, 0 INDEL
dbSNP: rs115460829

alleles=A,G,T; rs142735229;alleles=ATTAGCAGTGGACATT,ATT !

Switch process:

L ATATTT. TTT 1
a R
TTTAAACACA
3 TTTACAGGTGACGATTAACGGACCGTTAA 2
ATATTT/ TATT | AAT" T
Mafft alignment:
ATATTT! 1T TGTAACAT
ATATTT! TATT T

AATGAG




chr9.71177609.71177637.71177610.71177638

NA12878 Plaiinum REF AT NA12878 Chromium REF AT
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Platinum: 2 SNP, 6 INDEL; Chromium: 2 SNP, 6 INDEL

Ebert et al.: 0 SNP, 0 INDEL

dbSNP: rs386734885
alleles=GAGTCATTCATGTATTAGGAAAACCT,AGGTTTTCCTAATACATGAATGACTC

Suitch process:
Fi: L

F3: 4 ATATTCAACTT/ TT R
RF: AATATTCAACTT! T
RR:

F2: 3 ATCCAAAAGGATTATGTACTTACTGAGT 2

Template-switch alignment:

I TCTTTTCACATACTTAAATATTCAACTT/
I TCTTT AATATTCAACTT!

33

Mafft alignment:

T TTTCACATACTT, ATT
ATATTCAACTT/ TATT




chr9.119905030.119905057.119905031.119905058

NA12878 Plaiinum

NA12878 Chromium REF AT
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Platinum: 2 SNP, 1 INDEL; Chromium: 2 SNP, 1 INDEL

Ebert et al.: 2 SNP, 1 INDEL

dbSNP: rs7046056

alleles=T,A,C; rs62569069;alleles=T,A,C; rs1554743378;alleles=TATT, TATTCACCTATT

Suitch process:

F1: L TGGTTCAACAAAGACCTGAGTTCACAAGGEGCCTCCC 1

F3:
RF:

RR:

F2:

Template-switch alignment:
T6ETT

3 TTATGARAGTTATCTTTCATAAGTGGA 2

TGGT:

TGAAAGTATT |

Mafft alignment:




chr10.3134417.3134448.3134418.3134449

NA12878 Plaiinum

AT

NA12878 Chromium
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Platinum: 3 SNP, 4 INDEL; Chromium: 3 SNP, 3 INDEL

Ebert et al.: 1 SNP, 3 INDEL
dbSNP: rs767449759

alleles=TTCTATTTAACAGCAAAGTGTTACTGT,ACAGTAACACTTTGCTGTTAAATAGAA

Suitch process:

4

Template-switch alignment:

3 TATGTCATTGTGAAACGACAATTTATCTTTA 2

TGAATTC! T6TC|

TATAAGGACCTAGAAATAAAAACATGAATTCTGCAAAATAGAAATTGTC| ATTTCTAT A

Mafft alignment:
.

TATAAGGACCT)

TGAATTC e




chr10.107861321.107861358.107861322.107861359

NA12878 Plaiinum REF AT NA12878 Chromium
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Platinum: 6 SNP, 6 INDEL; Chromium: 4 SNP, 0 INDEL

Ebert et al.: 0 SNP, 0 INDEL

dbSNP: rs386747425

alleles=GATAGACCCCTATCTACACTATTTTAT, ATAAAATAGTGTAGATAGGGGTCTATC

Suitch process:

4 TTC

=

= S
—

E —
= —
| = =
— —
= =
_—
———
==
— —
E =—
— =
_ =

Template-switch alignment:
ATA

3 CTATTTATTTTATCACATCTATCCCCAGATAGAATAG 2

ATATCATATA,

|
TITATTTATC|

Mafft alignment:

ATATCATATA,




chrl2.

27113206.27113243.27113207.27113244

NA12878 Plaiinum REF AT NA12878 Chromium REF AT
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Platinum: 3 SNP, 0 INDEL; Chromium: 3 SNP, 0 INDEL

Ebert et al.: 3 SNP, 0 INDEL

dbSNP: rs71437321
alleles=AAA,TTT

Switch process:
F1:
F3:
RF:
RR:

L TCATTACTGCCTTTGGATTTAGTARAATTGAGCT 1

4 CAGGCTGAGGCTGGAGGGTTGTATGAGCCCAGG R

F2:

Template-switch alignment:

3 CTAAAATAGTCCGACTAAAATAGTCGGACTATTTTAG 2

TCAT A

Mafft alignment:




chr12.76033767.76033825.76033768.76033826

NA12878 Plaiinum

AT

NA12878 Chromium
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Platinum: 0 SNP, 1 INDEL; Chromium: 0 SNP, 1 INDEL
Ebert et al.: 0 SNP, 1 INDEL
Suten process:
FL '
F3: 4 TTGC R
RF:  TT(
w: Trason
w2 aT o TACMCTTTATIGTT 2
Template-switch alignment:
|
Mafft alignment:
orrrcenc----
TrocTerTAKTTIOT TIOAMKTAACAANTT




chr12.133076335.133076365.133076336.133076366

NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 4 SNP, 1 INDEL

Ebert et al.: 1 SNP, 0 INDEL

dbSNP: rs796744802

alleles=CTTT,AAAG; rs55634947;alleles=A,ACATTATTTCACA ,ACATTATTTTACA,ATATTATTTCACA

Suitch process:
F1: L CATAGGACTCCTAATAGAAAAGTGATTCATAGCA 1
F3: 4
RF:
RR:
F2: 3 AAAGTATCGTTTCCGATACTITGTAATAAA 2
Template-switch alignment:
| AL

| ARATA

“TCATAGCCTT AR

Mafft alignment:

"TTCATAT




chr13.43768955.43769039.43768958.43768997

NA12878 Platinum REF AT NA12878 Chromium REF AT
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL
dbSNP: -
Switch process:
Fi: L ATACTTAACACTGTG 1
F3: 4 TGGT R
RF: ATACTT AAATAAGCAA
RR: A AAA
F2: 3 TCTTTAA TTATTCGTT 2
Template-switch aligament:
AAACAA IT66T
ATTTCAATACTT/ TTGCTTATTT \TARACAAKTTGCTATTAGTTAATTTCTATT 16T
Mafft aligament:
ATTTCAATACTT. TAGARAT TTGTTTATTTTATT TGCTATTAGTTAATTTCTATT




chr14.31223690.31223719.31223691.31223720

NA12878 Plaiinum REF AT NA12878 Chromium REF AT
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Platinum: 3 SNP, 0 INDEL; Chromium: 3 SNP, 0 INDEL
Ebert et al.: 3 SNP, 0 INDEL

dbSNP: rs66546377

alleles=AAA,TTT

Switch process:
F1: L CCATACATTACCTGAACACTTGTCTATAAAACCAAGGT 1

F3: 4 TGAGATAAKTTAGAGCCTGGGGAATAGTATTATATTT R
RF: \TTAGA

RR: ATCTTAAARAGATT/

F2: 3 CCTATTTAATCTTAAAAAGATTAAATAGG 2

Template-switch alignment:

ATTAGAA |
| GGATAAKTTAGAAAA! TTATCC| TGAGATAAAT TATATTT

Mafft alignment:
CCATACAT TTAGAAaaaTTCTAAT TATATTT
TAA




chr15.29755973.29756002.29755974.29756003

NA12878 Plaiinum

NA12878 Chromium
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Platinum: 3 SNP, 0 INDEL; Chromium: 3 SNP, 0 INDEL
Ebert et al.: 3 SNP, 0 INDEL

dbSNP: rs35653384
alleles=ACA, TGT

Switch process:

F1: L ATAAAMATTTATAGAATAAAARAGGTARACACCTGTTG 1

F3:
RF:  ATAAARATTTS

4 ACATAAAATGGGTCTGTTAAAATAGCTGTAAATATGA R

RR:  TATTTTTAL

TGA

F2:

Template-switch alignment:
ATAAARATTT/

3 AAGGGAGATTGTAACATACAATCTCCCTT 2

ATAAAAATTT/

TACA

Mafft alignment:

ATAAARATTT/

ATAAAAATTT/
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P
=
= =
= | —
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*



chr15.35967577.35967608.35967578.35967609

NA12878 Plaiinum REF AT NA12878 Chromium REF AT
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Platinum: 7 SNP, 2 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL
rs386783006

alleles=CTTACACAAGGGGGAAGTCAAAT,ATTTGACTTCCCCCTTGTGTAAG !!

Suitch process:

3 GTACTAAACTGAAGGGGGAACACATTCGTAC 2

Template-switch alignment:
TTGARAR
TTGARAATGCA,

Mafft alignment:
T
76,

"TGATTTAGTTTGGT ARTATCCTT
T

TGCA




chr15.52720987.52720989.52720932.52721059

NA12878 Plaiinum

NA12878 Chromium
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Platinum: 1 SNP, 1 INDEL; Chromium: 1 SNP, 1 INDEL
Ebert et al.: 3 SNP, 1 INDEL

dbSNP: rs137966316
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alleles=CGTCAGTAGACAACG,CG,CGTCAGTAGACAACGTCAGTAGACAACG; !

Suitch process:
L AGTTCTTT

GATGA

4 ATGGGTAT R

CTACTTC

3 CTACTTCAAGAARATCTA

Template-switch alignment:

GTTCTTT!

ATGGGTAT
ATGGGTAT

Mafft alignment:
GTTCTTTTAGAT




chr17.36167846.36167898.36167851.36167899

NA12878 Pratinum REF AT NA12878 Chromium REF ar
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL

dbSNP: rs1317646335

alleles=-, GATGAAAGTCGAGAGTGTGGTGAGCACTTCCCTG;

rs1238387932;alleles=CAGGGAAGTGCTCACCACACTCTCGACTTTCATCTGGG,-

Suitch process:
Fi: L TIT

F3.
RF:
RR:
F2.

Template-switch alignment:

Mafft alignment:




chr17.61667231.61667262.61667232.61667263
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Platinum: 8 SNP, 4 INDEL; Chromium: 3 SNP, 1 INDEL
Ebert et al.: 3 SNP, 0 INDEL
dbSNP: 5386798222

alleles=GTGATTGCATGTAACCATAGAATTTAT,ATAAATTCTATGGTTACATGCAATCAC

Suitch process:

F1: L TAAAGATATTATCATTAAATTCTAT TCTCA 1
F3: 4 R
RF:  TAA
RR:  ATTIC
F2: 3 AATATTTAAGATACCAATGTACGTTAGTGTT 2
Template-switch alignment:
TAAAGATATTATCATTAA! TTTATAA|
TAA A TCTCA| TTGTGAT Al TITTTT
Mafft alignment:

TAAAGATATTATCATTAAATTCTAT TTTTTT
TAM A
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL

Ebert et al.: 1 SNP, 0 INDEL
dbSNP: -

Switch process:

F1: L ACGTAAGGCAGAAATCAACAACTTTAGCTTGTG 1
F3:
RF:

¥

4 TATCCCATGATTTTAGTGTTATCAGCCTAGTC R

RR:
F2:

Template-switch aligament:

ACGT)

Mafft aligament:

ACGT/ TAGCTTGTGTTCA
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Platinum: 3 SNP, 0 INDEL; Chromium: 3 SNP, 0 INDEL

Ebert et al.: 4 SNP, 0 INDEL
dbSNP: rs796501378
alleles=GAA, TTC

Switch process:
F1: L GTATAAGTTTCTGGAGTATGAAAGCCTGGCTGCC 1

F3: 4 TACCGGTGTTCGCTGTCTTCATACTACCAGCAG R
RF:  GTATA

RR:  CATATT(

F2:

Template-switch alignment:
GTATAAGTT

3 ACTGTCTCACTCTCACAAAGTGTGAGAGTGAGACAGT 2

GTATA

TACCGGTGT

Mafft alignment:
GTATAAGTT

GTATA
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Platinum: 0 SNP, 1 INDEL; Chromium: 0 SNP, 1 INDEL
Ebert et al.: 0 SNP, 0 INDEL
dbSNP: rs138512433
alleles=ATTACATT,ATT
Suttch process:
L '
F3: 4 TGACTCATTAAAAATGAGTCCTAA R
RF:
e
F2: 3 AAAAACAATTACACTGTGTCTACTTAA 2

Template-switch alignment:
A AL
TAACAAARA|

Mafft alignment:

ACAA
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL
Ebert et al.: 0 SNP, 0 INDEL

dbSNP: -

Switch process:
Fi: L

F3:
RF:
RR.

F2:

Template-switch aligament:

3 GTGACAGTTGGGTCTTGTCCAACTGTCAC 2

TTCTGCCT

Mafft aligament:

TTCTGCCT

]
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Platinum: 2 SNP, 0 INDEL; Chromium: 2 SNP, 0 INDEL
Ebert et al.: 2 SNP, 0 INDEL

dbSNP: rs73242589

alleles=G,A,T; rs73242590;alleles=T,C !

Switch process:
F1: L TCTACAATTCCTTATTTCCTTATGATCCCTGACTAGCAA 1

F3: 4 AACCAGGTCCTCGCTTATTCCATTTATTTGTCCACTCT R
RF:  TCTACA

RR:

F2: 3 GGTCCAATAAGATATGTCTTATTGGACC 2

Template-switch alignment:

TCTACA

Mafft alignment:
TCTACAATTCCTTATTTCCT ATTCCATTTATTTGTCCACTCT




chrX.95668993.95669027.95668994.95669027

NA12878 Plaiinum REF AT NA12878 Chromium REF AT
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Platinum: 0 SNP, 0 INDEL; Chromium: 2 SNP, 1 INDEL
Ebert et al.: 0 SNP, 1 INDEL
dbSNP: -
Switch process:
F1: L AAACCGGAACTGAAAGTAATAAAGACACAAARAACAC 1
F3: 4 R

RF: \CTTCAAAA!
RR:
F2: 3 AAGTTTTTTATCGAGGGCCTTCGATAAARAACTT 2

Template-switch aligament:

IC) TTTTTGAA|

Mafft aligament:




chrX.98980882.98980970.98980908.98980896

NA12878 Plaiinum

NA12878 Chromium
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Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL

Ebert et al.: 0 SNP, 0 INDEL
dbSNP: -

Switch process:
Fi: L

ET: L Y- )
)c T T: 1 et
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ATTC 1

F3: 4 TITTTATGTGACCT R

RF:

RR: CTTACTA
F2: 3 T CTTACTA 2
Template-switch aligament:

AcTCCCN ATCATTC

AcTCCCN TC| KTCATTC TT TTTTTATGTGACCTT

Mafft aligament:
AcTCcen

ACTCCCN TCATCAT




chrX.117569054.117569155.117569055.117569156

NA12878 Plaiinum

NA12878 Chromium REF

= T =—— ] I T i I e e ]
— T i = O [ — T T = T
r T t 3T = 2 == sSe= T T 5 Tt T
= T T ¥ = = i ] T i T == T
= — = = = (——] T — f T T S T ——
= = S———— = = | —] I = T T )t ]
r T )¢ = = i ] Ee—— T T T it —
i = S = = [ T— = T == ——
= = 1 = = — T T T T
= = =SSr—5—L1"= = — It T T = V1 e
s VY]] = = 1 = ———mar = ———t—— /5 E——v—
e —— ST = — ==t e —— e
= =t == = = — T ] H — ———
e R e E == = — === T = L I
e ——— - ==te——Tr——-r == = = = T = = T T
BeEer— — =V = = = i = |
e — e = = =t —r——= Ee—T9———-= == —]
e = = T 7 T T = =
T = —_— ] = it it T = —
B == e = = i T Tt ] =
 — —— L 3, § 3 € = = ] | ] = =
e — 1 I 3 ¢ | = == 3 ¢ ]
f—— ——— — [ ¢ L = L L L |——— . =
E— e = = — T - =
= = == = I T ] ) =
T t - ] = = T T =
T —— ) = T ST ] it it I =
= T ) ¢ ] = = T T T = =
e T ¥ ] E T — it = = =
T = >t T ] ] C
= T = ]
e 7T )
=% s I —
== e = =
e —— i T .
—_—
e | Tt T ; y
= a———— e | e} T T = y
T T t it ]
— _— . e i ]
——c——
—— o = T T i T y
— ] it
— 1= [ = —
— — ] -
e — e E T
[——
— — T T
] =
= — T
e e F
—— e
=
S
=== T
s ————] e
S = = T
2 I —— =L
—_— e
= —
= —t = —
= — = =
= — =
= — E e
= = =
= ] =
= =
= —] e
— — ]
e —) = ——
[ — = _ =
—— =
— < _ ——
=_— T
= < L]
— e
= — ]
e — _— ——— —
=== ] = ———
[—
(———
_——
=
=
=
=
E
=
£ B

Platinum: 0 SNP, 0 INDEL; Chromium: 0 SNP, 0 INDEL

Ebert et al.: 0 SNP, 0 INDEL
dbSNP: -

Switch process:
F1: L

A1
F3: 4 GTTTGGTTTTTGTCATTAATGTGAGCTTCTTAATGGATA R
RF: ATGGATA
RR:
F2: 3 TACCGAGTT 2
Template-switch aligament:

ATGGATA
GACATT ATTAA yy A TTGAGCCAT | GTTTGGTTTTTGTCAT TCTTARTGGATA
Mafft aligament:

ATTARAN

TGAGCCATGTTTGGTTTTTGTCAT

TCTTAATGGATA



