1715

L "OId

egol

901
walsAs
Bunndwo)

v

qgol

(1742
slese

oLl
soeuau|
Jsindwo)

YLl 911

vel
Jasnoo4
— 8Li
k sue
sixe-z

8¢l
19}

92l

Jopsjeq

Z01L waysAg sondo

POl WeisAg soipin|4




2/15

¢ Old

0ce
19||eD JuBLEBA

1] 4
8oBUBI| Jas(

4] X4
Jaubily aAljeI9)|

80¢ soelau|
uolEOIUNWWOY)

912
Jsuiwsla(
aseg 2lsjonN

90z obelo)g

¥12Z soepau|
wa)sAg soipin|4

0z Aows|

ZlZ eoeplay|
wa)sAg sondo

Z0Z 10Ss800.d

901 wajsAg bupndwo)n




300

~
~

3/18

@,

Receive a Flowcell with Double-
Stranded Polynucleotide Fragments

Y

Generate Clusters by Amplification
(e.g., Bridge Amplification)

Y

Add Nucleotide Analogs with Zero,
One, or Two Labels

v

Excite Labels at a Predetermined
Wavelength Using One Laser

Y

Detect Label Signals

v

Process Detected Signals to
Determine Bases

Y

Determine Quality of Bases
Determined

More Nucleotide?

350

FIG. 3

N
335

345



4/15
400 ™~

P START
405

Generate Light from Two or More Lasersat [\
Predetermined Wavelengths 410

Detect Fluorescent Emissions at Wavelengths
1and 2 415

Fluorescent Emission?
Fluorescent Emission
at Wavelength 27
Fluorescent Emission
at Wavelength 1?

Fourth Nucleotide Type

More Nucleotides?
No

440

<¢- First Nucleotide Type
420

< Second Nucleotide Type
425

<¢—| Third Nucleotide Type

430

435

FIG. 4



5/15

Vs "Old

siskleuy bmvcoomw

sisAjleuy Alewid



6/15

g9 "Old

dy0g
OP0G
U0G
Wyog
170G

frog A0S
A0S Iros

£ev0g 0S
% Byog Ur0G
» Jpos  Prog
PPOS 405
. % opos  Or0S

BOLG

B
o
=
o
Yo}

o)
<
o
0
$e
§‘\~.s

809 Brog

0cg sisAjeuy Aiewid
sisfleuy Aiepuooeg



600

-~

.

7/15

( START N
605

-

Y

Receive Imaging Data of a Sequencing Cycle \6 10

l

Determine Bases and Quality Scores for Bases
Determined 615

Minimum Sequencing Cycles?
Yes

620

, B
Perform Alignment 625
Perform Variant Calling 630

635

More Nucleotides?
No

End

640

FIG. 6



g. "Old

NS

]

H

sl Jsjlen yuelep
e juswubiy

saseq 9} Jo sjena)y|

¢ peay

8/15

bv deisie dais¥z deisTy deys)

v dejgte deysz deist) dejs

¢ pesy




9/15

6 uoljels)| 8 uolieJsy|
€ peay € pesay

6 uolie.sy| 8 uoljeusy|
¢ pesy ¢ pesy

6 uolelsy g uoleusy|
| pesy | pesy

6 uolnelsy| 8 uole.is)|
0 pesy 0 pesy

|leAJB)U| BSBg-9|

o (a2}

2 i

(0] (O]

[2] [72]

[4] 3]

m m

Z uonelsy| 0 Uoljelsy| A3
€ peay ¢ peay 8
Z uoneJs)| 0 uoneJs)| NS
Z peay Z peay 8
Z uonelsy| 0 Uoijessy| A8
| peay | peay 2
Z uonelsy| 0 uoijessy| AS
0 peay 0 peay 2

|[eAJB)U| BSBg-g|

[eAo)u| aseg-g|

Base O

FIG. 8



10/15

Start

Wait for
N Cycles
Read 2

. Y Simple
'SA“gy Align
N Subtract N
“ PileUp Diff< Threshold 7
isAligned = 0
Generate
MapQ
i |
Contribute
Align to PileUp
» v
v

Store Position,
Score

Call Small
Variants

H

Existing Processing L.ow ¢

Modifications




11/15

g6 Ol
No? 8PAY

passadoid

._ “; 06
e PRUBHY/RIN %

311
IBN-) 194 pPasSsadold ejeq



FIG. 9C



13/15

1000 -
\ Start

Wait for
K Cycles
Read 2

For Each
Read

Y Simple

isAli ? 3
lsAllgned./ Align

N o v Ay s g NN 2NN

Subtract
PileUp
isAligned = 0

Noe coad e v and

y

Generate
MapQ

RUIRN I\\\\\\ ENXON

V. srrrssn,
trr '”Tf. P
R A

gt atnnins wpriess,

P /m]

%e.

o
o \\\

N o AN
L—Score > Threshold 7
,\\\\ . o

\\\

DR .\\\\}\‘ BN
X

Contribute
to PileUp

RS I\\\\\\ A

Align

gees eeriren seseses
P AN

l
v

Store Position,
Score

____l Existing Processing

Call Small Modifications

Variants oo
' Additional Modifications

yee veceq,
H

FIG. 10



14/15

Exisfing
24 4 0% —P Build Pile -
Up

Scan Genome .
Mark active [1]/
Inactive SubRegions

For Each
Region [2]

For Each
SubRegion

Existing P

rocessing

De -Novo

1% ————p Re-
Assemble

s Y

Generate
Bayesian
Probability

e -
4¢% ——

Call Small
Variants

~ ]

FIG. 11A PerAt



s

DA
v

Build Pile -
Up

¥

777

<,

p

15/15
1100

Scan Genome.
Mark active [1]/

Inactive SubRegions

For Each
Region [2]

For Each
SubRegion

De -Novo

Re-
Assemble
|

Generate

Bayesian
Probability

Existing Processing

Modifications

~ b 2E dave s i o\
wilidancs, Low Frocessing (New

\

srocassing by ~40%

7

sy . it
" e Aty
IR
oy
\

A

Call Small
Variants

Call Simple
Small
Variants

!

v

FIG. 11B



