1/25

100

2 3 4 5 6 7 8 9 10 1112

1

T|C|G|T|A|C|G Q102

A[T|[C|G|T|A|[T|C|C|G|A|T104

FIG. 1A

2 3 45 6 7 8 9 10 1112

1

TIA[C|G|C|G|A|Tr103b

FIG. 1B

T|C|G|T|A|C|G-102'

A[T|[C|G|T|A|[T|C|C|G|A|TR104

2 3 45 6 7 8 9 10 1112

1

c|Gpr-102"

C|G|A|Tpr-103c

Al-- --

T

Tlcla|T|A]-- --

A[T|[C|G|T|A|[T|C|C|G|A|T 104

FIG. 1C

7 8 9 10 11 12
T1[clc[c[Aa[T104

2 3 4 5 6
T|c|G|T|A|C|GR102"

1

T|A|C|G|T|C|C|G|A|Tp"103d

FIG. 1D

AlTlclG|T|AE




2/25

YN,ON




3/25

302
ELIGIBLE TO BE

INCLUDED IN
OUTPUT BAM?

ELIGIBLE FOR

REALIGNMENT? (__outPuTAS-IS )

A

ATTEMPT TO REALIGN |~ 308

310

REALIGNMENT AT NO
LEAST AS GOOD AS

ORIGINAL?

(' OUTPUT REALIGNMENT )~312

FIG. 3



4/25

2 3 45 6 7 8 910 1112
A[T|[C|G|T|A|T|C|C|G|A|T404

1

C| G H402a

N(T|C|G|T|A]|-- --

412a~S M MMM MDDMM

414a~—~ 1 2 3 4 5 6

10

9

FIG. 4A

2 3 4 5 6

1

7 8 9 10 11 12

T|C|G|T|A|C|G|T|CRr402b

A|IT|CIG|T|A

M

1

1

412b—~M M M M M

8

7

414b—2 3 4 5 6

FIG. 4B



5/25

2 3 456 7 8 9 10 111213
A|T|C|G|T|A|[T|C|C|G|A|T|C 504

1

cle|T|ch502a

N|IT|C|IG|T|A|-- --

’12a~S MMM M MDDMMMS

514a—~-1 2 3 4 5 6

-1

9 10 11

FIG. 5A

2 3 456 7 8 910 1112 13
A|T|C|G|T|A|T|C|C|G|A|T|CR504

1

N|{T|C|G|T|A|C|G|T|Cpr502b

s12zb~S MMM MMDDMM

514b—~-1 2 3 4 5 6 7 8 9 10

FIG. 5B

2 3 45 6 7 8 9 10 1112 13

1

N|{T|C|G|T|A|C|G|T|CpP9502¢c

A[T|C|G|T|A|T|C|C|G|A|T|CH504

512¢c—~S MMM MM MMMM

514c—~-1 5 6 7 8 9 10 11 12 13

FIG. 5C



6/25

2 3 456 7 8 910 1112

1

X X X X

A[T|[C|G|T|A|T|C|C|G|A|T 604

N|T|C|G|T|A|C|G|T|C602a

SMMMMMMMMM

12 3 456 7 8 910

FIG. 6A

2 3 45 6 7 8 9 10 1112

1

C|G|T|Cp-602b

A|[T|C|G|T|A|T|C|C|G|A|T 604

N(T|C|G|T|[A]|-- --

SMMMMMDDMMMM

12 3 4 5 6

9 10 11 12

FIG. 6B

2 3 4 5 6

1

7 8 9 10 11 12

A|IT|CIG|T|A

N|T|C|G|T|A|C|G|T|C~602c

SMMMMM
12 3 4 56

M

-1

FIG. 6C

-1

7



7125

2 3 45 6 7 8 9 10 1112 13

1

G|--

C

A|[T|[C|G|T|A|T|C|C|G|A|T|C604

N(T|C|G|[T|A]|-- --

SMMMMMDDMMDMM

12 3 4 56

12 13

10

9

FIG. 6D



8/25

GET ALL PROXIMAL CANDIDATE

~ 702

INDELS FOR THIS ALIGNMENT

¥

RANK CANDIDATE INDELS |~

#

708

PERFECTLY

ALIGNED; NO 1ES

704

GET BEST REALIGNMENT |~ 706

MISMATCHES?

COMPARE BEST REALIGNMENT TO ORIG

INAL 712

714

BEST
REALIGNMENT
BETTER THAN
ORIGINAL?

OUTPUT ORIGINAL |~716

Y

OUTPUTBEST | 740
REALIGNMENT

END

FIG.7



9/25

INITIATE BEST REALIGNMENT |~ 802

804

818
§

MORE INDEL

PERMUTATIONS
TOTRY?

RETURN BEST
REALIGNMENT

OBTAIN NEXT PERMUTATION |~ 806

P \\[808

e

r e ~
NO_~" CANINDELS >,

~_ COEXIST? _~
~ e

~ e
~N -

YES

PERFORM 'REALIGN TO TARGETS' TO OBTAIN RESULT |~810

814
§

812
RESULT
BETTER THAN BEST

NO YES

NO

REALIGNMENT?

RESULT
BECOMES BEST
REALIGNMENT

816
IS BEST
REALIGNMENT PERFECTLY
ALIGNED; NO
MISMATCHES?

FIG. 8




10/25

GET LEFT ANCHOR RESULT [~902

;

GET RIGHT ANCHOR RESULT |~ 904

;

RETURN THE BETTER OF LEFT ANCHOR | 96
RESULT AND RIGHT ANCHOR RESULT

END

FIG. 9

MOVE READ POSITION LEFT |~1002

'

CREATE FLATTENED READ, | _1004
SEQUENCE, AND POSITION MAP

!

FOR EACH INDEL IN COMBINATION (ORDERED BY | 1006
ASCENDING), ADD INDEL AND GET RESULT

END

FIG. 10A



11/25

FIND MAX POSITION IN POSITION MAP AND

ADD TO NUMBER OF INSERTED/SOFTCLIPPED |~ 1008

BASES AT END OF READ

!

CREATE FLATTENED READ,
SEQUENCE, AND POSITION MAP

~1010

;

FOR EACH INDEL IN COMBINATION
AND GET RESULT

(ORDERED BY DESCENDING), ADD INDEL |~1012

END

FIG. 10B



12/25

1102
NO

DOES POSITION

INSERTION?

MAP ALLOW INDEL TO ==
BE INSERTED?
IS NEW NO
POSITION MAP =

BASES OF THE
READ SEQUENCE MATCH

INSERTION?

DETERMINE NEW CIGAR STRING
AND START POSITION BASED ON {~1110
ADJUSTED POSITION MAP

Y

RETURN REALIGNMENT | 4442
WITH ADDED INDEL

1108

1114
§

FAIL TO ADD INDEL,;
RETURN NULL

END

FIG. 11




Count

400
350
300
250
200
150
100

50

Variant Length
FIG. 12

B Del
ins



14/25

Result

Current variant

Current but filtered

Different filtered variant found

Different pass variant found

Found failing and with extra failing variants

Found failing and with exira passing variants

Found passing but with extra passing variants

No variants found

No variants in range and all fail

No variants in range and some pass

Not found and extra failing variants

Not found and extra passing variants

Passing with failing extra variant(s)




15/25

vl Old

1oubijesy MLVD paubiieay JoON
jeubis 4i ON  dl SeH feubis 41 ON  dl SeH [eubis 41 ON ol SeH
62
, A
0L
s G61
NSANS
reubis d4oN Il 108 LEL]

ddseH K

(siolid yum) swoonQ

0s

004

0st

00¢

0g2

0ot

0se

$8SE7) JO JBqUINN

SUBSTITUTE SHEET (RULE 26)



16/25

feubis 44 oN W
ddseH N

Gl Old

Joubyeay

jeubls 4L ON  d1 seH

ALVO

jeubig 41 ON  di SeH

paubijesay 10N

jeubls 41 ON L seH

vil

95|

(810114 OU) BWOAND

04

| 001

0G1

00¢

06¢

0oe

89587 JO JBqUINN



Somatic Mutations (<=20% VAF) - Passing Only

N

B Realigner

3000

2500

2000

1500

FIG. 16
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Realignment Time Per Million Alignments
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