WO 2022/125742 PCT/US2021/062549

120




WO 2022/125742 PCT/US2021/062549

2120

FIG. 2

114+

10—

12




PCT/US2021/062549

WO 2022/125742

3/20

FIG. 3




PCT/US2021/062549

WO 2022/125742

4120

FIG. 4

12




WO 2022/125742 PCT/US2021/062549

5/20

M4 116-4

116-77

116-8 -

116-9

1086

103 {/’104




WO 2022/125742

123
™

6/20

PCT/US2021/062549

108~

136



PCT/US2021/062549

WO 2022/125742

7120

-001

002




WO 2022/125742 PCT/US2021/062549

8/20
FiG. 8 s 134
Vs AN
V4 NS AN
A
180A —t 1308
e 1)
ot 188
FIG. 9
132 134

138

’/"”\\\ 188
180 Af’\// _/i —1 80R




PCT/US2021/062549

WO 2022/125742

9/20

{wiu) Lwe0 aping Wb wouy aouessip

002 009 005 00V 00E 0OZ 00L O

Z

ﬁx” o )

B .

B - ms%
R o= 00€

\ \ \ e 2

NV , 213

NV vig

Voo g

N 85

\ \ 0z

onel 1SeIuoD jied / &e

T A y m/ -

S

go81 o —
208

geL— W a
- - Y08l

] uz %_ mz w -

TR E




PCT/US2021/062549

WO 2022/125742

10/20

L~

841

841

891

8L}

00¥ =

95 i ___

#002




WO 2022/125742 PCT/US2021/062549

11720

FIG. 13A 134

136
132 ~

; a6

136




PCT/US2021/062549

WO 2022/125742

12/20

004

(wiu
00% 005 00k 008 00E 001

AV

) J21USD BPIND 1BIT LWDK SDURISID

0
<
B ¥
b3 ....aﬁ..
T R 9
S "m.
. o 8%
. .. g
Ty L o
B, ~ Oig
o “ 3
o - AT
&, “o a
< < Pl
fn#i lﬁnl m
= B o
H, nmvo
~
<L g8l
«II'
§0¢
e

onel ysenuos ged

gyl 9Old

6074

009

(LU} 133ua3 spinmy 4B woy acussip

009

0S¢ 00y 00e 002 0O0E

W @ <
b b il A = -
ofes ysenuo ged

ohyes 35853003 sed

o
o™



WO 2022/125742 PCT/US2021/062549

13/20
FIG. 15 136
i514
[~ R
132
100~ 154
& ,_i_/ 5156
18" > N
184~ ,
L1808
180A / /@A %w«a?e

FIG. 16

136

132

/134 156
N%

100 —

524~
520

R w—
526 528
180A

176

o e 47D




WO 2022/125742

PCT/US2021/062549

14/20

FIG. 17
53%>%;?6Nﬁ& 23?2
132
100 & 134
b N W« N 5156
‘“""‘T‘““‘“A“““r"—‘/
526 528 | e
180A
I S I 7,
FIG. 18
136k
136A 5224 136B 520R 136C 5228 138D 520C
520A o Ty ¥ /¥ ] 522C
132 132 132

N7 N\

[ 134 134 £34

132 132
e e

TSRS

FlG. 19 138
A .
132
100~
/iﬁij; 156
182— N\
184" )
D — —
506 528
178
180A

i el 074




PCT/US2021/062549

WO 2022/125742

15/20

o 8009
[puBi§ LV
00€ 00T 001 0 001~ 00T
809
ng 3224
oA
D ¥ (909 &
,H_ Qw ﬁuﬁ ?H._ \lﬂW\U
, & &%
mm@mﬁ\% ¢ V899 5~ %09 ¢ ¢
0209
Va® D x &AW@M /Ux
\$ 0““ \ V ¢ *
% *

00¢-
00¢-

001-

001

1007

[ed3seg 13SU[D) W

d0¢ 9ld

00¢

[eusiS 1D

00¢

e YG0%
[RUSIS LV
00¢ 001 0 001- 00¢- 00¢-
" ; 4 , ; do¢-
y 00¢
" - ¥ W -
ao“m Lo "
D
* 001~
& *
%W\ 58 uﬁmmmﬁ ’
809 0
wl s
W@Q @ aw m s % 5007
P oam® 0 N
s ©2 \ o®
& r—.. % %
&;ﬁh @ Q% OON
aﬁﬁ \ M 209
g ¥09
® ‘00¢

[ieoasey Jasn|)) Iy

v0cZ 9ld

JeUSiS 1D



WO 2022/125742 PCT/US2021/062549

16/20

FIG. 21

CT Intensity

AT intensity

602"'4



WO 2022/125742 PCT/US2021/062549

17720

FIG. 22 650

Vs 652

Seeding a first primer set in a first well region of a nanowell of an image
sensor structure with a polynucleotide strand.

Deactivating a second primer set in a second well region of the nanowell to
disable seeding of other polynucleotide strands in the second well region.

Y 656

Amplifying the first polynucleotide strand into a plurality of forward and
reverse strands throughout the first well region.

Y Vs 658

Cleaving the reverse strands from the first well region to form a cluster of
forward strands in the first well region.

Activating the second primer set in the second well region to enable
seeding and amplification in the second well region.

Y [ 662

Amplifying from the cluster of forward strands of the first well region into the
second well region to form a plurality of forward and reverse strands in the
second well region.

\ s 664

Cleaving the forward strands from the second well region to form a cluster
of reverse strands in the second well region

Y

[-666

Sequencing substantially simultaneously, the cluster of forward strands in
the first well region and the cluster of reverse strands in the second well
region
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FIG. 23 o

/?SZ

Attaching first complementary nucleotides having first fluorescent tags to
nucleotides of the cluster of forward strands in the first well region

Attaching second complementary nucleotides having second fluorescent
tags to nucleotides of the cluster of reverse strands in the second well
region.

Y /'706

Radiating excitation light substantially simultaneously onto the cluster of
forward strands and the cluster of reverse strands to fluoresce emissive
light from the first and second tags.

\ K?QS

Transmitting substantially simultaneously the emissive light from the first
tags through a first light guide to a first light detector and the emissive light
from the second tags through a second light guide to a second light
detector to determine the sequence of nucleotides of the forward and
reverse strands respectively.
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FIG. 24 o

/?52

Attaching first complementary nucleotides having first fluorescent tags to
nucleotides of the cluster of forward strands.

Attaching second complementary nucleotides having second fluorescent
tags to nucleotides of the cluster of reverse strands.

Y /f756

Radiating a substantially larger amount of excitation light onto the cluster of
forward strands than onto the cluster of reverse strands to fluoresce a
substantially larger amount of emissive light from the first tags than from
the second tags.

\ K758

Transmitting the emissive light from the first tags through a first light guide
to afirst light detector to determine the nucleotides of the forward strands.

Y /?6@

Radiating a substantially larger amount of excitation light onto the cluster of
reverse strands than onto the cluster of forward strands to fluoresce a
substantially larger amount of emissive light from the second tags than

from the first tags.

v f?’62

Transmitting the emissive light from the second tags through the first light
guide to the first light detector to determine the nucleotides of the reverse
strands
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FIG. 25 -
/ /8(}2

Attaching first complementary nucleotides having first fluorescent tags to
nucleotides of the cluster of forward strands..

Attaching second complementary nucleotides having second fluorescent
tags to nucleotides of the cluster of reverse strands.

Y /‘306

Radiating excitation light substantially simultaneously onto the cluster of
forward strands in the first well region and onto the cluster of reverse
strands in the second well region to fluoresce emissive light from the first
and second tags.

\ KSGS

Transmitting combined emissive light from the first and second tags
through a first light guide to a first light detector.

Y /81@

Utilizing signal processing techniques to determine nucleotides in the first
and second strands associated with the combined emissive light detected
in the first light detector




