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Scheme 4 TetQS linker 

Br- OH 

ESQ-343 pH 5.7 MES 

TetQS W 
H N \/\/ 

Scheme 5 - Protect AA-dUTP 

Use same chemistry as In Scheme 1, except 
the amine is the aminoaIIyI group of AA 
dUTP. We have shown that deprotection can 
be accomplished In 1M NaOH, room temp, 2 
hours, without degrading triphosphates. 

Scheme 6 

I I 
H2N /\_/\ l\|l+/\/\ N+/\/\ NH2 + I 

ESQ-343 EDC 
0.1M MES 

O 
I I 

dTTP\N/\/\ N+’\/\ N+’\~/\ NH2 + BTRvvH/O\N 
H | I O 0}" 

33% DMF 
Carbonate pH 8.3 

o I I 

H I I H 

Coupling nucIeotide, linker and dye (BTR is BodipyTR dye shown 
as the succinimide ester). We use this chemistry routinely to make 
y-dNTPs (e.g, see cpd of Fig 13A) 

FIG. 6E (continued) 
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Scheme 7 - Peptide linkers (shown in C-to-N direction) 

is-NH2 
Pep(+2) CONHZ-KKKRYGTSRSYGSRPTL-N—acetyl 

e-NH2 
Pep(+3) CONHZ-KKKRYGTSRSYGSRPTL-N-acetyl 

Scheme 8 - Peptide Deprotection By Thrombin Cleavage 

STEP 1 couple to v-P via a-amine o1‘ Lysine, as in Scheme 6 

STEP 2 cleave with thrombin to deprotect N-term, purify by HPLC 2 

STEP 3 couple to dye as in Scheme 6 

C-term e-H2N-Lys—s-Lys-e-Lys.... ArgProThrLeu merm 

L’ DYE NUC-PPP ‘J 1 3 

Scheme 9 - Add carboxylate to aminoally-dUTP 
One Negative Charge: 

0 

K50 + H2N-N-PPP-F-> HOOWN/N-PPP-F 
O H 

Two Negative Charges: 
0 

H0O HOOC COOH 

| 0 + H2N-N-PPP-F—> El 
\N-PPP-F 

o 0 

Scheme 10 - g-dNTP With Carboxylated Base 

NHZ-dU-PPP + Pht (of Scheme 1)————> 
Pht-NH-dU-PPP + sNH2-KKK-pep-RPTL———> 
Pht-NH-dU-PPP-KKK-pep-RPTL + 1M NaOH-——> 
NHZ-dU-PPP-KKK-pep-RPTL + anhydride (of Sche 
(COO')-dU-PPP-KKK-pep-RPTL + thrombin———> 
(COO')-dU~PPP-KKK-pep-NH2 + SE-Dye——> 
(COO')~dU-PPP-KKK-pep-NH-Dye 

FIG. 6F 
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74 

detector 

electrode \ 1 electrode 
J dNTP-yF(-) PPi-yF(+) Q 

71A ‘1 \718 immobilized 75 79/‘4/powmerase-DNA 
compiex 

dNTP-yF(-) 

FIG. 7 
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A 
B000, ,5 

0/ 
DNA 
primer 

O Q 

FIG. 8 
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FIG. 9 
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K1000 

/ /, ................ _\ _, 
w ” / 

FIG. 10 



US. Patent Feb. 9, 2010 Sheet 17 0f 19 US 7,659,070 B2 

Mg++ Controls Eiectrophoretic Mobility of Nucleotides 

—I-— dTTP 

50 2O 3 
Mg Concentration, mM 

10 

0.04 

0.035 

0.03 

0.0251 

0.02 

0.015 

0.01 

0.005 

FIG. 11 
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