WO 2021/168353 PCT/US2021/018910

1/16

Many-to Many Base Calling

132 . .
| - 14 2{-nght ﬂarikmg outp1\1t
right ﬂanlé g input 0.2 0.6 0.1 0.1 110

cycle 2 ,%{,,l/ T 'I\ T T QleZ
1magy1ata ) @ 9 @ @ left flanking
base call
104
102 0.1 0.1 0.7 0.1 112

M
cycle3 iz L ycle 3
imag> dataBaSe Calle @ @ (T @ center

base call
106

0.5 0.2 0.2 0.1 114
cycle4  pzzzz I T T T cycle 4
. 7R ycle
1magyiata Vi s 4 —{A) @ @ @ right flanking
163 base call
Figure 1A
134
( 14 4/cente£ output .
center input 02 02 02 04 118
’ " ) 1111
cycle3  szzzzz7 gcle 3
imag;data LT 7 > @ @ @ Q)| teft flanking
e base call
/102 0.6 0.1 0.1 02 120
cycle 4 AT, — I T T T 4:1&:4
image data %2527 Base Caller_ > (A) @ @ @ center
base call
108 03 04012018 122
cycleS sfzzzz T I T T ny/cle 5
1mag/iata T —> @ © @ @ right flanking
s base call

Figure 1B



WO 2021/168353

PCT/US2021/018910
2/16
Many-to Many Base Calling
136 eft flanking output
. r/ 146" e §
left flanking input 0.06 0.06 0.8 0.06 126

AL

L7 7

, le 4 W‘WM T T I T Qe4
et S ®O DO

image data ‘&% > 1) letf;t ﬂankﬁlg
ase ca
108
;)2 02 02 02 04 128
cycle5  LZZ2Z7 > T T T I 5016 5
T £ e fb608) &
116
0.2 0.7 0.05 0.05 130
. cycle 6 ﬂ,%% T ,I T T ycle 5
image data “ZELL0el7 > @ (c) @ @ right flanking
/ base call
124

Figure 1C



PCT/US2021/018910

WO 2021/168353

ai aunbiy

3/16

~
[

hYd

hnny




WO 2021/168353 PCT/US2021/018910
4/16 w
o
=
R
[T
| f \
B Sz
Q)
g
3
3
| S
® 3
[ il -
| | /
>y u gg g 32
<
‘ @
o8 @ <
E i3
Lt ~ ‘
<
| |
|
| ~ I \
o :
3




PCT/US2021/018910

5/16

WO 2021/168353

2 924nbi4
|1eo aseq N
N vie
2Lo 9¢°'0 2L sobesane asim-aseq,
N zie
N\ N\ / /
9€'0 [ 2 9€°0 <] A 8 sSwins asim-aseq  \
oLz
900 80 90°0 90°0 sa409s Bunjuey Y| | |
> oz1
rA} (1] 1’0 90 $9J00S 4BJUBD | |
> o0z)
L0 20 20 S0 s9409s Bupjuely Em_..r
L
9] 1 0 v ¢ 919ho N
> 801
(70g 4obesany) N 202
Jojesauan |jeH aseg
lleo aseq _ |led aseq P |1eo aseq
Bupjueyy yo @ ..D @ @ NI @ @ @ :b Bunjueyy ybu @
A T T o 43 me
el 90°0 8°0 90°0 90°0 ot 20 L0 L0 90 dds Lo

002 Buljjep aseg paseg-abesany



PCT/US2021/018910

WO 2021/168353

6/16

€ aanBi4
< lleo aseq |
80€
s||eo aseq
1 v v Areuiwnjoad '\
Jo @ouanbes ~90¢
lleo aseq |leo aseq l1eo aseq
Buijuely Yo Jajuao Buijueyy ybua
£ 919h0 ¢ 919h0 ¢ 919ko
1 A 1
/wwv /ON—. /#vv
(70€ 40suasuo)) NN 202
Jojesauag |jed aseg
lleo aseq — lleo aseq — lleo aseq —
Bunjuey Yo @ (1) @ @ FESITE @ @ @ (V) Bupjuey B @ @ @ (V)
¥ 91oA T 4 m,_QW T ¥ @19k I
9z1 vV V V V¥ 0zl vy V VvV VY vl Y V VvV VY
90°0 80 90°0 90°0 20 L0 L0 90 L1'0 20 20 SO

00¢€ Buljjen aseg paseg-snsuasuo)




PCT/US2021/018910

WO 2021/168353

7/16

¥ 9anBi4

n_- |1eo aseq
N
i . s|jeo aseq Aseulwijaid (244
v vs'L vs'h paybiom jo aousanbas |
NV1%4
14 St St syBram
"800V
s|jeo aseq Aseulwijaid
1 v v Jo @aouanbas N
90V
lleo aseq |1eo aseq |1eo aseq
Buijuels ya| Jajuao Bujueyy b
£ 919h0 ¢ 91oho £ 910A0
i 1 1
/owv /oNv /vvv
(FO¥ 40suasuo) pajybiapn)
\ Jojesauay) |je) aseq
20e
lleo aseq — lleo aseq — lleo aseq —
Bupjueyy yo @ :v @ @ 19ju20 @ @ @ :b Bunue)y b @ @ @ (v
v m_ow 1 4 o_@ 1 4 o_o\b I
9z Y V V ¥V 0zL Y V V ¥V viL Y V VvV V¥
90°0 80 90°0 90°0 20 L0 L0 90 1'0 20 20 S0

007 Buljjep aseg paseg-snsuasuo) pajybiap




PCT/US2021/018910

WO 2021/168353

G aunbi4

8/16

lles aseq
1094400

v o_ow

14°1]

+ +

Ileo aseq
1094400

£ 919k
ves M

PYOO

QOVDY
BB

|leo aseq }09.4400
Z 919ho

W,

144°]

sjpuaipesb
£ 919ko

[4: 3]

._O%

2ss

sjuaipelb
£ 919h0

@@@wk
Wo N.+ +

lleo aseq

v o_nu

905§

evs

..Oﬁ

¢eS

sjuaipesdd
Z d19h0

0¥ Josuasuod
pa1ybBiam
/POE 40SUasuod

/70¢C 1obelsany
Jojesauay |jen aseg

uonebedouay
\ piemyoeg

ecs

Low

4 2]

lleo aseq

Z 910k
20S \

coc

201 42||eD sseg

006G uonebedoadyoeg juaipeas a|oAD-iINN



WO 2021/168353 PCT/US2021/018910

9/16

accessing current image data for a current sequencing cycle of a
sequencing run, previous image data for one or more previous
sequencing cycles preceding the current sequencing cycle, and |— 602
successive image data for one or more successive sequencing
cycles succeeding the current sequencing cycle

y

processing different groupings of the current image data, the

previous image data, and the successive image data througha | _g42

neural network-based base caller and producing first, second, and
third base call predictions for the current sequencing cycle

generating a base call for the current sequencing cycle basedon | _g5o
the first, second, and third base call predictions

Figure 6
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