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Methods of sequencing molecules based on luminescence lifetimes and/or intensities are provided. In
some aspects, methods of sequencing nucleic acids involve determining the luminescence lifetimes, and
optionally luminescence intensities, of a series of luminescently labeled nucleotides incorporated during a
nucleic acid sequencing reaction. In some aspects, the disclosure provides compositions comprising

luminescently labeled nucleotides.
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Methods of sequencing molecules based on luminescence lifetimes
and/or intensities are provided. In some aspects, methods of sequencing
nucleic acids involve determining the luminescence lifetimes, and
optionally luminescence intensities, of a series of luminescently labeled
nucleotides incorporated during a nucleic acid sequencing reaction. In
some aspects, the disclosure provides compositions comprising

luminescently labeled nucleotides.
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BE
5/6-# 7 FHEH6G Chromis 678C DyLight® 655-B1
5-HBFEFTEHOG Chromis 678Z DyLight® 655-B2
6-FRFFEFTEHO6G Chromis 770A DyLight® 655-B3
6-TAMRA Chromis 770C DyLight® 655-B4
Alexa Fluor® 350 Chromis 800A DyLight® 662Q
Alexa Fluor® 405 Chromis 800C DyLight® 675-B1
Alexa Fluor® 430 Chromis 830A DyLight® 675-B2
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Alexa Fluor® 480 Chromis 830C DyLight® 675-B3
Alexa Fluor® 488 Cy®3 DyLight® 675-B4
Alexa Fluor® 514 Cy®3.5 DyLight® 679-C5
Alexa Fluor® 532 Cy®3B DyLight® 680
Alexa Fluor® 546 Cy®5 DyLight® 683Q
Alexa Fluor® 555 Dyomics-350 DyLight® 690-B1
Alexa Fluor® 568 Dyomics-350XL DyLight® 690-B2
Alexa Fluor® 594 Dyomics-360XL DyLight® 696Q
Alexa Fluor® 610-X Dyomics-370XL DyLight® 700-B1
Alexa Fluor® 633 Dyomics-375XL DyLight® 700-B1
Alexa Fluor® 647 Dyomics-380XL DyLight® 730-B1
Alexa Fluor® 660 Dyomics-390XL DyLight® 730-B2
Alexa Fluor® 680 Dyomics-405 DyLight® 730-B3
Alexa Fluor® 700 Dyomics-415 DyLight® 730-B4
Alexa Fluor® 750 Dyomics-430 DyLight® 747
Alexa Fluor® 790 Dyomics-431 DyLight® 747-B1
AMCA Dyomics-478 DyLight® 747-B2
ATTO 390 Dyomics-480XL DyLight® 747-B3
ATTO 425 Dyomics-481XL DyLight® 747-B4
ATTO 465 Dyomics-485XL DyLight® 755
ATTO 488 Dyomics-490 DyLight® 766Q
ATTO 495 Dyomics-495 DyLight® 775-B2
ATTO 514 Dyomics-505 DyLight® 775-B3
ATTO 520 Dyomics-510XL DyLight® 775-B4
ATTO 532 Dyomics-511XL DyLight® 780-B1
ATTO 542 Dyomics-520XL DyLight® 780-B2
ATTO 550 Dyomics-521XL DyLight® 780-B3
ATTO 565 Dyomics-530 DyLight® 800
ATTO 590 Dyomics-547 DyLight® 830-B2
ATTO 610 Dyomics-547P1 eFluor® 450
ATTO 620 Dyomics-548 R4 (Eosin)
ATTO 633 Dyomics-549 FITC
ATTO 647 Dyomics-549P1 B E
ATTO 647N Dyomics-550 HiLyte™ Fluor 405
ATTO 655 Dyomics-554 HiLyte™ Fluor 488
ATTO 665 Dyomics-555 HiLyte™ Fluor 532
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BEE
ATTO 680 Dyomics-556 HiLyte™ Fluor 555
ATTO 700 Dyomics-560 HiLyte™ Fluor 594
ATTO 725 Dyomics-590 HiLyte™ Fluor 647
ATTO 740 Dyomics-591 HiLyte™ Fluor 680
ATTO Oxal2 Dyomics-594 HiLyte™ Fluor 750
ATTO Rho101 Dyomics-601XL IRDye® 680LT
ATTO Rholl Dyomics-605 IRDye® 750
ATTO Rho12 Dyomics-610 IRDye® 800CW
ATTO Rho13 Dyomics-615 JOE
ATTO Rhol4 Dyomics-630 LightCycler® 640R
ATTO Rho3B Dyomics-631 LightCycler® Red 610
ATTO Rho6G Dyomics-632 LightCycler® Red 640
ATTO Thiol2 Dyomics-633 LightCycler® Red 670
BD Horizon™ V450 Dyomics-634 LightCycler® Red 705
BODIPY® 493/501 Dyomics-635 EE 44 (Lissamine) #5F+BHB
BODIPY® 530/550 Dyomics-636 =IO EA
BODIPY® 558/568 Dyomics-647 Oregon Green® 488
BODIPY® 564/570 Dyomics-647P1 Oregon Green® 514
BODIPY® 576/589 Dyomics-648 Pacific Blue™
BODIPY® 581/591 Dyomics-648P1 Pacific Green™
BODIPY® 630/650 Dyomics-649 Pacific Orange™
BODIPY® 650/665 Dyomics-649P1 PET
BODIPY® FL Dyomics-650 PF350
BODIPY® FL-X Dyomics-651 PF405
BODIPY® R6G Dyomics-652 PF415
BODIPY® TMR Dyomics-654 PF488
BODIPY® TR Dyomics-675 PF505
C5.5 Dyomics-676 PF532
C7 Dyomics-677 PF546
CAL Fluor® Gold 540 Dyomics-678 PF555P
CAL Fluor® Green 510 Dyomics-679P1 PF568
CAL Fluor® Orange 560 Dyomics-680 PF594
CAL Fluor® Red 590 Dyomics-681 PF610
CAL Fluor® Red 610 Dyomics-682 PF633P
CAL Fluor® Red 615 Dyomics-700 PF647P
CAL Fluor® Red 635 Dyomics-701 Quasar® 570
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Cascade® Blue Dyomics-703 Quasar® 670
CF™350 Dyomics-704 Quasar® 705
CF™405M Dyomics-730 EFHEH123
CF™4(05S Dyomics-731 EFHH6G
CFT™488A Dyomics-732 HFHHEEB
CF™514 Dyomics-734 4%
CF™3532 Dyomics-749 EFHHSE-X
CF™3543 Dyomics-749P1 FFFEHAT
CF™346 Dyomics-750 ROX
CF™355 Dyomics-751 ROX
CF™3568 Dyomics-752 Seta™ 375
CF™504 Dyomics-754 Seta™ 470
CF™620R Dyomics-776 Seta™ 555
CF™633 Dyomics-777 Seta™ 632
CF™633-V1 Dyomics-778 Seta™ 633
CF™640R Dyomics-780 Seta™ 650
CF™640R-V1 Dyomics-781 Seta™ 660
CF™640R-V2 Dyomics-782 Seta™ 670
CF™660C Dyomics-800 Seta™ 680
CF™660R Dyomics-831 Seta™ 700
CF™680 DyLight® 350 Seta™ 750
CF™680R DyLight® 405 Seta™ 780
CF™680R-V1 DyLight® 415-Col Seta™ APC-780
CF™750 DyLight® 425Q Seta™ PerCP-680
CF™770 DyLight® 485-LS Seta™ R-PE-670
CF™790 DyLight® 488 Seta™646
Chromeo™ 642 DyLight® 504Q Seta™y 380
Chromis 425N DyLight® 510-LS Seta™y 425
Chromis S00N DyLight® 515-LS Seta™uy 647
Chromis 515N DyLight® 521-LS Seta™y 405
Chromis 530N DyLight® 530-R2 WERREFFER101
Chromis 550A DyLight® 543Q TAMRA
Chromis 550C DyLight® 550 TET
Chromis 550Z DyLight® 554-R0O Texas Red®
Chromis 560N DyLight® 554-R1 TMR
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BEE
Chromis 570N DyLight® 590-R2 TRITC
Chromis 577N DyLight® 594 Yakima Yellow™
Chromis 600N DyLight® 610-B1 Zenon®
Chromis 630N DyLight® 615-B2 Zy3
Chromis 645A DyLight® 633 ZyS
Chromis 645C DyLight® 633-B1 Zy5.5
Chromis 6457 DyLight® 633-B2 Zy7
Chromis 678A DyLight® 650 Abberior®® Star 635
Square 635 Square 650 Square 660
Square 672 Square 680 Abberior® Star 440SXP
Abberior® Star 470SXP Abberior® Star 488 Abberior® Star 512
Abberior® Star 520SXP Abberior® Star 580 Abberior® Star 600
Abberior® Star 635 Abberior® Star 635P Abberior® Star RED
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M4kt | 520-570 nm FrSEf//A8 | 570-620 nm F41f2 | 620-670 nm
5/6-#FE75FHH6G Alexa Fluor® 594 Alexa Fluor® 633
6-TAMRA Alexa Fluor® 610-X Alexa Fluor® 647
Alexa Fluor® 532 ATTO 590 Alexa Fluor® 660
Alexa Fluor® 546 ATTO 610 ATTO 633
Alexa Fluor® 555 ATTO 620 ATTO 647
Alexa Fluor® 568 BODIPY® 576/589 ATTO 647N
ATTO 520 BODIPY® 581/591 ATTO 655
ATTO 532 CF™594 ATTO 665
ATTO 542 CF™620R ATTO 680
ATTO 550 Chromis 570N ATTO Rhol4
ATTO 565 Chromis 577N BODIPY® 630/650
BODIPY® 530/550 Chromis 600N BODIPY® 650/665
BODIPY® 558/568 Dyomics-590 CAL Fluor® Red 635
BODIPY® 564/570 Dyomics-591 CF™ 633-V1
CF™514 Dyomics-594 CF™ 640R-V1
CF™532 Dyomics-601XL CF™633
CF™543 Dyomics-605 CF™640R
CF™546 Dyomics-610 CF™640R-V2
CF™S555 Dyomics-615 CF™660C
CF™S568 DyLight® 590-R2 CF™660R
Chromis 530N DyLight® 594 CF™680
Chromis 550A DyLight® 610-B1 CF™680R
Chromis 550C DyLight® 615-B2 CF™680R-V1
Chromis 550Z HiLyte™ Fluor 594 Chromeo™ 642
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F&&8 | 520-570 nm

M psth | 570-620 nm

418 | 620-670 nm

Chromis 560N LightCycler®® Red 610 Chromis 630N
Cy®3 PF594 Chromis 645A
Cy®3.5 PF594 Chromis 645A
Cy®3B PF610 Chromis 645C
Dyomics-530 Quasar® 570 Chromis 645Z
Dyomics-547 Abberior® Star 580 Cy®5
Dyomics-547P1 Abberior® Star 600 Cy®5.5
Dyomics-548 Dyomics-630
Dyomics-549P1 Dyomics-631
Dyomics-550 Dyomics-632
Dyomics-554 Dyomics-633
Dyomics-555 Dyomics-634
Dyomics-556 Dyomics-635
Dyomics-560 Dyomics-636
DyLight® 521-LS Dyomics-647
DyLight® 530-R2 Dyomics-647P1
DyLight® 543Q Dyomics-648
DyLight® 550 Dyomics-648P1
DyLight® 554-R0O Dyomics-649
DyLight® 554-R1 Dyomics-649P1
HiLyte™ Fluor 532 Dyomics-650
HiLyte™ Fluor 555 Dyomics-651
PF532 Dyomics-652
PF546 Dyomics-654
PF555P DyLight® 633
PF568 DyLight® 633-B1
Seta™ 555 DyLight® 633-B2
Abberior® Star 520SXP DyLight® 650
DyLight® 655-B1
DyLight® 655-B2
DyLight® 655-B3
DyLight® 655-B4
DyLight® 662Q
DyLight® 680
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F&&8 | 520-570 nm

r#&ea/f8 e | 570-620 nm

418 | 620-670 nm

DyLight® 633Q

HiLyte™ Fluor 647

HiLyte™ Fluor 680

LightCycler®® 640R

LightCycler® Red 640

LightCycler® Red 670

PF633P

PF647P

Quasar® 670

Seta™ 632

Seta™ 633

Seta™ 650

Seta™ 660

Seta™ 670

Seta™Tau 647

Square 635

Square 650

Square 660

Abberior® Star 635

Abberior® Star 635P

Abberior® Star RED
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EEENS2IIEd

<110> ZEEmEEtY/ 5 (Quantum-Si Incorporated)

<120> RAFRC AL B GV S TSR AE Jy-.Z /5725 (LABELED NUCLEOTIDE

COMPOSITIONS AND METHODS FOR NUCLEIC ACID SEQUENCING)

<140> TW 106116925
<141> 2017-05-22

<150> US 62/426,144
<151> 2016-11-23

<150> US 62/339,790
<151> 12016-05-20

<160> 10

<170> PatentIn version 3.5

<210> 1
211> 253
<212> DNA

Q213> ATLFH

<220>

Q23> HHEGHTR

<400> 1
aacccaccecece

acaaacatat

acdacdaaacc

cCdaddaacad

tctetetcaa

<210> 2

Q211> 266
<212> DNA

ccaaacacaa cataatctct aatcacaaca accaacacca acaccaccaa

ctctctcaac aaacacaacc accccaacac aaacacatac ctctccaaca

acacactaaa acacacacat acatctctca acaacaacaa cccaacacca

caatatctct tctcacaaca acaaacccca atcaaaaaaa acacacatat

cad

Q213> ATLFH

<220>

Q23> HHEGHTR

<400>

[\>]
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aacccaccac
aaacacacac
tctetcaaca
aacccaccac
aaacacacac
<210> 3

211> 219
<212> DNA

caccadaaaca

atatctctct

acdaacaaccce

caccadaaaca

atatctctct

Q213> ATLFH

<220>

Q23> HHEGHTR

<400> 3
acaccaacaa

cCCaacaacad

dddadddaad

acdadacaad

<210> 4

211> 263
<212> DNA

taaaaaaaaa

addacadddaaa

aaaaatatcc

ddddadddaaa

Q213> ATLFH

<220>

Q23> HHEGHTR

<400> 4
adadadaadaada

aaaaaaatat

tcaacaacaa

dddadddaad

aaaaaaatat

<210> 5

106116925

ddddadddaaa

ctectctcaac

cadacCaddaaa

ddddadddaaa

ctectctcaac

cacacatatc tctctcaaca acaacaaccc accaccacca

caacaacaac aacccaccac caccaaaaca cacacatatc

accaccacca aaacacacac atatctctct caacaacaac

cacacatatc tctctcaaca acaacaaccc accaccacca

caacaa

aaacctctcc aaacacaaca caaaaaaaaa aaaaaatact

adaaaaaaaaa aaaaaaaaaa atatctctca caacaacaac

ctctcaacac acaacaataa aaaaaaaaaa tctcctcaca

aaaaaatttc tctaaacac

aatatctctc tcaacaacaa caacaaaaaa aaaaaaaaaa

aacaacaaca aaaaaaaaaa aaaaaaaaaa aatatctctc

aaaaaaaaaa aaaaaaatat ctctctcaac aacaacaaca

aatatctctc tcaacaacaa caacaaaaaa aaaaaaaaaa

aac
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211> 20
<212> DNA
Q13> ALY

<220>
Q23> GG

<400> 5
ccacgcgtgg aacacttgtg

210> 6

211> 45
<212> DNA
Q213> ATLFY

<220>
Q23> GG

<220>

<221> misc_feature
<222> (8)..(9)
<223> HiCy3f&af

<400> 6

cacaagccgg ttccaggcag gegttegeet gtgttecacg cgtgg

210> 7

<L21l> 53
<212> DNA
Q213> ATLFY

<220>
Q23> GG

<220>

<221> misc_feature
<222>  (53)..(53)
<223> HFEERCEAT

<400> 7

cccgeagege gegtacactt gtgtegettg cgeccttggg acgegecace gte

<210> 8
211> 53
<212> DNA
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Q213> ATLFH

<220>
Q23> GG

<400> 8

gacggtggcg cgtacacttg tgtegettge geecttggga cgegegetge ggg

210> 9

211> 90
<212> DNA
Q213> ATLFY

<220>
Q23> GG

<220>

<221> misc_feature
<222>  (47)..(48)
<223> HiCy3f&af

<220>

<221> misc_feature
<222>  (50)..(51)
<223> HiCy3f&af

<400> 9

ccacgcectgg aacccttggg cetggtectt ggaccagega tgctttaage tegggtactg

ttcagtaccg cccaagggtt ccaggcegtegg

<210> 10
211> 10
<212> DNA
Q213> ATLFY

<220>
Q23> GG

<400> 10
tcegtacgac
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dT6P----5-CCACGCGTGGAACACTTGTG SEQ ID NO: 5
+

5-CACAAGCC/iCy3/GGTTCCAGGCAGGCGTTCGCCTGTGTTCCACGCGTGG SEQ ID NO: 6

AACAC

O
}_
=
SEQIDNO:5 |-

‘ 4T6P— 5. CCACGCGTGGAACACS LGCc3ca
3-GGTGCGCACCTTGTG ) (C0GGACC ™
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