
US007057026B2 

(12) United States Patent (10) Patent No.: US 7.057,026 B2 
Barnes et al. (45) Date of Patent: Jun. 6, 2006 

(54) LABELLED NUCLEOTIDES 5,436,143 A 7/1995 Hyman 
5,516,664 A 5/1996 Hyman 

(75) Inventors: Colin Barnes, Nr. Saffron Walden 5,547,839 A 8, 1996 Dower et al. 
(GB); Shankar Balasubramanian, Nr. 5,602,000 A 2, 1997 Hyman 
Saffron Walden (GB); Xiaohai Liu, Nr. 5,763,594 A 6, 1998 Hiatt et al. 

5,872,244 A 2f1999 Hiatt et al. 
Saffron Walden (GB); Harold 6,008.379 A 12, 1999 B www. enson et al. 
Swerdlow, Nr. Saffron Walden (GB); 6,087,095 A 7/2000 Rosenthal et al. 
John Milton, Nr. Saffron Walden (GB) 6.214.987 B1 4/2001 Hiatt et al. 

6.255.475 B1 7/2001 Kwiatkowski 
(73) Assignee: Solexa Limited, Nr. Saffron Walden 6,664,079 B1* 12/2003 Ju et al. .................... 435,911 

GB 
(GB) FOREIGN PATENT DOCUMENTS 

(*) Notice: Subject to any disclaimer, the term of this WO WO 94/14972 T 1994 
patent is extended or adjusted under 35 WO WO 96,07669 3, 1996 
U.S.C. 154(b) by 336 days. WO WO 99,05315 2, 1999 

WO WO 99,57321 11, 1999 
(21) Appl. No.: 10/227,131 WO WOOOO2895 1, 2000 

WO WOOOf 15844 3, 2000 
(22) Filed: Aug. 23, 2002 WO WOOO,53812 9, 2000 

WO WO O1/23610 4/2001 
(65) Prior Publication Data WO WO O1,57249 8, 2001 

WO WO O2,29003 4/2002 
US 2003/O104437 A1 Jun. 5, 2003 

OTHER PUBLICATIONS 

(51) Int. Cl. Stragene Catalog 1988 p. 39.* 
C7H 2L/00 (2006.01) J. Brunckova et al., Tetrahedron Letters, 1994, vol. 35, pp. 
C7H 2L/02 (2006.01) 6619-6622. 
C7H 2L/04 (2006.01) S. Nishino et al., Heteroatom Chemistry, 1991, vol. 2, pp. 
CI2O I/68 (2006.01) 187-196. 

(52) U.S. Cl. ........................ 536/23.1; 435/6: 435/91.1; 
435/287.2:536/25.3: 536/26.6 (Continued) 

(58) Field of Classification Search .................... 435/6, Primary Examiner Jezia Riley 
435/91. 1, 287.2: 536/23.1, 25.3, 26.6 (74) Attorney, Agent, or Firm—Klauber & Jackson LLC 

See application file for complete search history. 
(57) ABSTRACT 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,772,691 A 
5,302,509 A 

9, 1988 Herman 
4, 1994 Cheeseman 

Nucleosides and nucleotides are disclosed that are linked to 
detectable labels via a cleavable linker group. 

8 Claims, 6 Drawing Sheets 

Label Mcleayable linkerwin-WBas 

Cleavable linkers may include: where RandR, which may be the same or 
different are each selected from HOH, or 

Ss any group which can be transformed into an 
B OH, including a carbonyl 
C 

B}. RandR groups may include L 
s n- Y O O O Y aso as i-Rs R. O. 5Rs 

R. S. R. Q RN R. R. N. 
R6 R6 R 

2. W. n 

5 &n? 2^o R R o, one R16 

I. % s o 
R-S S-R ofors on-R, os-R, or 3. K. s 

R3 represents one or more so Y. Y o substituents independently r SRs is r 
selected from alkyl, alkoxy, R. R. R. R. R R R 
amino or halogen RO RS R's RS-R. 

R6 R. Rs 
Alternatively, cleavable linkers may 
be constructed from any labile 
functionality used on the 3'-block 

where R4 is Hor alkyl, R is Hor 
alkyland R is alkyl, cycloalkyl, 
alkenyl, cycloalkenyl or benzyl 

and Xish, phosphate, diphosphate or triphosphate 

Columbia Ex. 2077
Illumina, Inc. v. The Trustees
of Columbia University in the
City of New York
IPR2020-00988, -01065,
-01177, -01125, -01323

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 7,057,026 B2 
Page 2 

OTHER PUBLICATIONS J. I. Yamashita et al., Chem Pharm. Bull., 1987, vol. 35, pp. 
M. Krecmerová, Coll. Czech. Chem. Commun., 1990 vol. 2373-2381. S.G. Zavgorodny et al., Nucleosides, Nucleotides and 
55, pp. 2521-2536. Nucleic Acids, 19(10-12), 1977-1991 (2000). 
P. J. L. M. Quaedflieg et al., Tetrahedron Letters, 1992 vol. 
33, pp. 3081-3084. * cited by examiner 

US 7,057,026 B2

 Page 2

OTHER PUBLICATIONS J. I. Yamashita et a1., Chem Pharm. Bull., 1987, V01. 35, pp.

M. Kreémerova, C011. Czech. Chem. Commun., 1990 V01. 2373-2381' . .
S.G. Zanorodny et a1., Nucle051des, Nucleotldes and

55, PP~ 25214536 Nucleic Acids, 190012), 1977—1991 (2000).
P. J. L. M. Quaedflieg et a1., Tetrahedron Letters, 1992 V01.
33, pp. 3081-3084. * cited by examiner

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 6, 2006 

O H 

O S-N O 
N 

R R2 

Uridine C5-linker 

linker-label 
O y NH2 N 

o 2 N N 
R R2 S 

N7 Deazaadenosine C7-linker 

ink Lin flabel 

-N H 
N N-Linker-Label 
2. XO 

O 

NS R R2 S/ 

Adenosine N6-linker 

where R and R2, which may be the 
Same or different, are each Selected 
from H, OH, or any group which can be 
transformed into an OH. Suitable groups 
for R and R2 are described in Figure 3 

X = H, phosphate, diphosphate or triphosphate 

Sheet 1 of 6 US 7.057,026 B2 

Linker Label 

Cytidine C5-linker 

linkernlabel 
O O N 

NH2 
N7 Deazaguanosine C7-linker 

O 

O "-et N Li xory -e inker-label 
R R2 

Cytidine N4-linker 

-N out 29 
XO 2 

NN 
R R2 Ns. H 

HN 
Linker-Label 

Guanosine N2-linker 

Fig. 1 

U.S. Patent Jun. 6, 2006

O H

0 YN ON

R1 R2

Uridine C5-Iinker

Linker\Label

o _ NHzN

x012] / iN N
R1 R2 W

N? Deazaadenosine C7-linker

' k
Lin er\Labei

_N H

NF N‘Linker—Label
/ i

N
XO

0

N\
R1 R2 \/

Adenosine N6-iinker

where R1 and R2, which may be the
same or different, are each selected

irom H. OH. or any group which can be
transformed into an OH. Suitable groups

for R1 and R2 are described in Figure 3

X = H, phosphate, diphosphate or triphosphate

Sheet 1 of 6 US 7,057,026 B2

0

YN\ NH2
0 NXO/fl %R

R1 R2 Linker\
Labei

Cytidine CS-linker

L'nker\Labei

o — oN

\ N,
R1 R2 NY H

NH2

N7 Deazaguanosine C7-iinker

o

o WNfiN L'

xo/jl/ / mker\Labei
R1 R2

Cytidine N4—Iinker

_N

0 NF 0
x0 /

\ N\
R1 R2 NY H

HN

\Linker—iabel

Guanosine N2—iinker

Fig. 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 6, 2006 Sheet 2 of 6 US 7.057,026 B2 

Acid able Linkers 

O O Disulfde L1nker 

H -v-ve-C Dye 
O OMe NH HN 

2: Dialkoxybenzyl linker N S-N-K 
NH 

base s O O Šs 
l N Dye NN- C re base N H O 

^-v- NH 
3: Sieber Linker 

N 
base 

Et, 9 

-- O 
N 

NH 

s' 1N DWe N 
y H O Š 

base 
4: Indole Linker 

O O 
- N 

Dye NY-v-ve C ro 
O 

5: "Butyl Sieber Linker base 

U.S. Patent Jun. 6, 2006 Sheet 2 0f 6 US 7,057,026 B2

Acid Lablle Lmkers

’40 Disulflde LmkerD ye NxNgrA/VO30%: D
OMe yak-HN|

lk b 11 k 0 VS\S O2:D1a ox enz in er

y y \\‘ M
1 NHbase

\
Dye/QNxNMOO$11 base

3: Sieber Lmker

base
4: Indole Linker

\
base

0 O

DyC4N"\/§ N/K/fo
H >/\/\/0 00 OO

S: IButyl Slcber Lmker base

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 6, 2006 Sheet 3 of 6 US 7.057,026 B2 

Label M Cleavable linker 

t--B 
where R and R2, which may be the same or 

Cleavable linkers may include: different, are each selected from H, OH, or 
s s any group which can be transformed into an 
B OH, including a carbonyl 

O 

2. L BN R1 and R2 groups may include 

(s - - 2 O O YO n O O O JR5 JRs JRs V JRs 
R. S. R. O R N R R. N. 

R R 6 R6 6 6 

B 2. n 
L3s O O O SO R R5 s -k 3-2 

s 

L B2. O SO 
-R 

3 a 2 3 
O 

R3 rcpresents one or more NO n O O 
substituents independently R J- R; JRs R cks 
selected from alkyl, alkoxy, 4. KRs R4 OR R4 4 JR 
amino or halogen R o RS RS R. S-R. 

6 R6 R6 

Alternatively, cleavable linkers may N `O O 
be constructed from any labile O KRs KRs 
functionality used on the 3'-block & R O R. S 

Rs n NS 
jR R 

where R is H or alkyl, R5 is H or 
alkyl and R6 is alkyl, cycloalkyl, 
alkenyl, cycloalkenyl or benzyl 

and X is H, phosphate, diphosphate or triphosphate 

Fig. 3 

U.S. Patent Jun. 6, 2006 Sheet 3 0f 6 US 7,057,026 B2

 
Label WCleavable linker

IT—§_B
where R1 and R2, which may be the same or

Cleavable linkers may 1nclude: different, are each selected from H, OH, or

9% SL any group which can be transformed into an
13' OH, including a carbonyl

O

41,!“ .
L B N R] and R2 groups may include
|\\ \ \
/ O O \O \ \OO

O XRS XR5 2<R5 \ *R5
R4 $ R4 0 R4 N R R4 N3

R R 6
)9 R6 6 6

B Hi; \
L\\ \O O \O \O R

I R5 fl X 5 /

ff \

L BIA} i \0 \0 \i/R

3 ' / / 3
0

R3 represents one or more \0 \ \O \0
substituents independently R X25 3(R5 XRS R X25
selected from alkyl, alkoxy, 4 XRS R4 0 R R4 0 R 4 KR
amino or halogen R4 OXR R4/J<05 R4XS: R4 S~R6

6 R6 R6

Alternatively, cleavable linkers may \ \0 \0
be constructed from any labile 0 /KR5 XRS
functionality used on the 3‘-block | \ R4 0 R4 3

7R3 \ \
I 7R3 l 7R3

where R4 is H or alkyl, R5 is H 01'

alkyl and R6 is alkyl, cycloalkyl,

alkenyl, cycloalkenyl or benzyl

and X is H, phosphate, diphosphate or triphosphate

Fig. 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


