Automated Fluorescent DNA Sequencing

Applied Biosystems

e Higher accuracy
e Longer reads

e More uniform peaks

Higher Accuracy, Longer Reads
Cycle sequencing using dye-labeled
terminators is a rapid and convenient
method for DNA sequence determi-
nation. Dye terminators allow single
tube reaction set-up, reduced pipeting
and liquid handling, and the ability to
increase sample throughput.

The ABI PrismM® dRhodamine
Terminator Cycle Sequencing Kit
combines a newly developed set of
dye terminators with AmpliTag® DNA
Polymerase, FS, the enzyme of
choice for fluorescent sequencing.
These new dichlororhodamine
(dRhodamine) terminators provide
more even peak patterns and less
background noise than conventional
rhodamine terminators. The result is
higher accuracy, longer read lengths
and greater productivity in automated
sequencing.

dRhodamine Terminators

Dye terminator molecules used in
fluorescent sequencing consist of a
fluorescent dye attached to a
dideoxynucleotidevia a linker (Figure
6). The development of an improved
set of dye terminators that provides
the benefits of more even peak pat-
terns, minimal mobility shifts and
cleaner signal requires optimization
of both the dyes themselves and the
linker moieties.
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Figure 1. DNA sequence of pGEM®-3Zf(+) from approximately bases 300-345 using the
ABI Prism® dRhodamine Terminator Cycle Sequencing Kit (Panel A) and the ABI Prism®
Dye Terminator Cycle Sequencing Kit (Panel B). The more uniform peak heights and
reduced background noise generated with the dRhodamine terminators enable superi-

or basecalling.
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Figure 2. ThedRhodamine dye set's emission spectra are more narrow than those of
the Rhodamine dye set. Thisleads to less spectral overlap, which reduces background

noise and generates cleaner signal.



Sequencing a Dictyostelium ¢cDNA clone

Standard Rhodamine Terminators

A N TT & MTAGGAC CACT AT ABGGOGAA TBOM AGEACINCICC T OG AGGT CEADGGET ATCEAT ARGCT TGATATCGAATTOOTTT TT TT TT T TT TTTGT 1T AGH TTATT TTGATT TGTAG’TGAWU‘ TGITTITTTT

ATGTEATAGAAT TA AT GT TTITGECT AGT TTT GGACCGAT TGHA XGT TTHTTC TOGGA TTBTMNAGT TGA ABAMGEGETGET AAAGE TTTACS ATC TEE Mﬂ:n‘rm crrrmr CICTTAATTCC CAM AGA ATGGATGET OCAC 8 ¢
470 440 40 5

TTCAAGTRGOTTT AAT CTTGAMNGATGEATCAT ARAGT AAGA TTTTTGA NATTAL ATCAATT GATT CCGMNEGATAC TCOTTAAC TITGA ATAGT CTTGGNCAT GRGTTTGOT TTGA TOTCT &6 GAATT TARS Tia 4 GTMIAAT,
580 B8L0 B0 20 630 G40 850 BEQ A sa0 A T 710 ke
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Figure 3. pDJ2 is a cDNA clone from Dictyostelium discoideum with unusual sequence motifs such as 300 contiguous bases
with 1% "C," homopolymer "T" stretches, and "A" and "G" patterns that create the potential for base Calling errors. 250 ng of
template pDJ2 was sequenced with both the ABI Prism® Dye Terminator Cycle Sequencing Kit (Panel A) and the ABI Prism®
dRhodamine Terminator Cycle Sequencing Kit (Panel B). One-quarter volume of the ethanol-precipitated reaction mixtures was
loaded onto a 5% Long Ranger™ gel and run using the 2X Run Module on an ABI Prism® 377 DNA Sequencer. The dRhodamine
terminator data shows more even peak heights and superior base calling.




Sequencing a "GC-rich" clone

Standard Rhodamine Terminators

A - T o BCATC 0O BCCT BGADEGO6 601 |CHAAIC COOET 660 GRCIHB0MC0 000 T o6 TH
El w 0 " e "o 120

ATTETGEA AGHT GO ICGA QR A1GS D04 ACT 0T CBTC ST 10 CABRT GEORT COG)
C] E] 20 k] E] e

ALt Aplithi LLLE AR QY LA ALGK Dited LA 17 58 AL L biD Aol T8 RLLAAINA
TCB TCEACCEATOBECG01 B4 COTGOCCATETEETEET COMCE | AACACCCAT GCTE B0 0006 OO TEOA 06 AGLHT ATCGAGT CHET 6T T06A GEAT 1 681 CAACCAGCT BECAG
250 e ) 80 =0 200 an =0 0 3 50 ]

OT &7 18104 ACAT GGT CEACGAT BCCEA ACTETCOT OO [ COAGST G OGT GO TEGT GGG
& 150 200 B E-d kel

oo GETEGOEGE 18 AT COT GOCCATET COT 50T COGGCAT BA0ALC COT 607 BE0E06 50 GO5T GEGEGA BEGTAT GO 48T CHCT 41T SAACCATT CALT SO0 CA G607 GO0A
=0 S E 0 = 00 Eit w0 £ M s td

£ 7G4 & BCBAC ATGAT BET 61 A5G SACGIE 706 T 04 (LG 44 MM0CET 6C " GGCACTAS (0 (DCC LG OE T GAMGEETT GHCGET™ B Mast 6 000 motaas0ooc 4C Nuo N o
Lo e L Lod LS Lo o e =

Figure 4. p4009-1 is greater than 65% GC-rich and notoriously difficult to sequence. 500 ng of template was sequenced with both
the ABI Prism® Dye Terminator Cycle Sequencing Kit (Panel A) and the ABI Prism® dRhodamine Terminator Cycle Sequencing Kit
(Panel B). One-quartervolume of the ethanol-precipitated reaction mixtures was loaded onto a 5% Long Ranger gel and run
using the 2X Run Module on an ABI Prism® 377 DNA Sequencer. The more even peak pattern characteristic of the dRhodamine
terminators improves ambiguous basecalls caused by weak "G’s" after "C’s" and weak "G’s" after "A's".



represents our commitment to
providing automated, multicolor
fluorescence-basedgenetic analysis
systems, which include reagents,
instrumentsand integrated software.

Specifications

ABI PrisM® sequencing kits provide
all of the reagents needed for
sequencing 100 or 1,000 single-
stranded (ss) or double-stranded
(ds) DNA templates. The minimum
performance specification is 450
bases at 98% accuracy using the
double-stranded control template
provided in the kit. The reagents
provided in each kit have been
optimized for use with ABI Prism'
377, 377XL, 310, and GeneAmp®
PCR systems. The use of a
GeneAmp PCR system is
recommendedto ensure

optimal results.
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Ordering Information
Description P/N

ABI Prism® dRhodamine
Terminator Cycle

Sequencing Kit

100 ready reactions 403044

ABI Prism® dRhodamine
Terminator Cycle

Sequencing Kit

1,000 ready reactions 403045

ABI Prism® dRhodamine Terminator
Cycle Sequencing Kit

5,000 ready reactions 4303143
dRhodamine Matrix
Standards Kit 403047
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Sequencing of a Heterozygous PCR Product

Dye-Labeled Primer
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dRhodamine Terminators
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Figure 5. Exon 8 from MLH | was PCR amplified from genomic DNA, then was prepared and sequenced two different ways. In
Panel A, the PCR product was diluted and sequenced using the ABI PrismM® Dye Primer Cycle SequencingKit. In Panel 8, the PCR
product was treated with Exonucleasel and Shrimp Alkaline Phosphatase and then sequenced using the ABI PrisM® dRhodamine
Terminator Cycle Sequencing Kit. Following pooling and ethanol precipitation, both reactions were loaded onto a 36-cm we//-to-
read gel containing 5% Long Ranger and run on an ABI Prism® 377 DNA Sequencer. Panel A shows a single heterozygote at base
115. Panel B shows a single heterzygote at base 128. Both panels show the same heterozygote, which is clearly called as an "R"
by the base calling software.



dRhodamine terminators

use four dichlororhodamine dyes
(dR110, dR6G, dTAMRA and
dROX) in place of our conventional
rhodamine dyes (R110, R6G,
TAMRA and ROX). The dRhodamine
dyes are attached using an
optimized propargyl/ethylene
oxide/amino ("EQ") linker in place
of the conventional propargylamino
linker (Figure 6) .

More Even Peak Patterns

The EO linker designed for the
dRhodamine terminators equalizes
the incorporation rate of the four dye
terminators, leading to a significantly
more even peak pattern overall.
dRhodamine terminators improve
the characteristicweak G after A
pattern observed with rhodamine
terminators. With the new
dRhodamine terminator kits, errors
due to peak height variation are
reduced and basecalling accuracy

is improved (Table 1).

Longer Read Lengths

The new dRhodamine dyes are
slightly red-shifted and have narrow-
er emission spectra than conven-
tional rhodamine dyes (Figure 2).
This reduces the spectral overlap
among the four dyes in the set and,

therefore, reduces background
noise, which can obscure signal at
longer reads. The result is a much
higher signal-to-noise ratio and
improved basecalling accuracy
(fewer miscalls and no calls),
especially at longer read lengths.
Compared with rhodamine termina-
tors, read lengths increase as
typically difficult-to-read-through
regions yield cleaner signal. Increased
accuracy of base calls, especially

in difficult-to-sequence templates,
such as homopolymer or repeat
regions (Table 1 and Figure 1), is
also a benefit of the dRhodamine
terminators.

Improved Performance in All
Applications

Improved peak patterns, higher
signal-to-noise, and the ability to
read through difficult regions make
dRhodamine terminator chemistry
the method of choice for most
sequencing applications. The ability
to use a one-tube chemistry can be
translated into time and consumable
cost savings.

Even peak heights without false
terminations improve the outcome
of many sequencing challenges,
including heterozygote determination
or mutation detection. Routine
sequencing is also improved with

Errors + NS

Template 21-220 221-420 421-620  Total  Accuracy (Yo)
pGEM, R 0 0 3 3 99.5
pGEM, dR 0 0 1 1 99.8
pDJ2, R 2 7 9 18 97

pDJ2, dR 0 0 2 2 99.7
PCDNAI, R 6 8 11 24 96
PCDNAI, dR 1 3 1 5 99.2
p4009, R 0 0 16 16 97.3
p4009, dR 0 0 2 2 99.7

Table 1. Accuracy of dye terminator data obtained with rhodamine terminators (R)
and ABI Prism® dRhodamine Terminators (dR) on a variety of DNA template types

(see Figures 3 through 5).

the dRhodamine terminator system
through more reliable terminator
results and the ability to increase
throughput and simplify sample
handling.

Convenience of Ready Reaction
Format

The ABI PrismM® dRhodamine
Terminator Cycle Sequencing

Kit combines the benefits of
AmpliTag® DNA Polymerase, FS
and dRhodamine terminatorsin a
ready-to-use format. dRhodamine
dye terminators, deoxynucleoside
triphosphates, AmpliTag FS enzyme,
magnesium chloride and reaction
buffer are premixed into a single
tube of ready reaction mix. This
formulation is suitable for both
single- and double-stranded

DNA or PCR templates.

Guaranteed Performance

The reagents in our ABI Prism®
sequencing kits are tested twice

to ensure quality —first for correct
formulation and then for consistent,
reliable performanceon an ABI
Prism® DNA sequencer. In addition,
PE Biosystems' expert field and
telephone support teams are readily
available, enabling you to confidently
address a wide variety of DNA
sequencing applications.

ABI Prism® Cycle Sequencing Kits are
part of PE Biosystems' expanding
line of fluorescent DNA analysis
reagents. The ABI Prisv" brand
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Figure 6. Basic structure of fluoresceni

dye terminator molecule.




