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Overview

The authors have developed a post-extension
clean-up protocol for sequencing using
Millipore’s MultiScreen,g, SEQ plates that is
high-throughput, cost effective, amenable to
automation and results with high consistency
in outstanding sequencing quality scores
(phred >= 35 for approx. 90% of samples).

DNA Sciences, Inc.

a genetics discovery company focused on identifying the genetic basis of disease
susceptibility and response to drug treatment.

*Sequencing
*High-Quality Sequencing for polymorphism discovery,
incl.
« Heterozygote detection (DYEnamic ET Dye Terminator
on MegaBACE)

*SNP Genotyping
*High-Throughput multiplexed SNP genotyping (Single
Base Extension, SNaPshot on ABI3700)

Generic Interchangeable Module System (GIMS) and
Project By-Batch Approach

Reagent prep
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Clean-up

Comparison Study of Ethanol and
MultiScreen,,, SEQ Clean-up

Size of the study: Forward and Reverse sequences of 18
regions on 96 genomic samples = ~ 3600 samples.
*Prepared 3 sets of the above samples:
Set 1 = Half reaction sequences for Ethanol Clean-up
Set 2 = Quarter reaction sequences for Ethanol Clean-up
Set 3 = Quarter reaction sequences for MultiScreen,g, SEQ

Compared the results of Average Phred, > Phred 30 Read length, Pass
Rate, and Number of resequenced plates.
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DNA Sciences, Inc.
utilizes a ‘Generic
Interchangeable Module
System (GIMS)’ that
allows for rapid changes
in project type
(sequencing or
genotyping) without
production delays.

Millipore’s
MultiScreen;q,SEQ Plates
setup on Beckman-
Coulter’s Biomek FX is
an integral part of DNA
Sciences’ ‘GIMS’ that has
produced sequencing
quality scores of phred 50.

§ MultiSereen,,, SEQ Plates,set=up-onsthe

*The size-exclusion
method efficiently
removes salts and
unincorporated dye
terminators through
vacuum filtration.

*No sephadex gel.
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Filter away
unincorporated
ddNTPs, salts, etc.

Resuspend
and inject
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*No centrifugation.

*MultiScreen;g,SEQ
Plates easily adaptable
to liquid-handling
instruments.

*Consistent high
quality results.

SEQ Products

*STR Genotyping
*Linkage analysis studies, (LMS HD5 [ABI] on
MegaBACE)
DNA
Summary of Results
1/2 rxn 1/4 rxn 1/4 rxn
ethanol ethanol MultiScreen;3,SEQ
Average Phred 37 37 39
Average >
Phred 30
Readlength 323 321 353
% Pass Rate* 87% 83% 94%
# of
Resequenced
Plates** 7 8 0

*Pass rate = number of samples with Phred score > 30 and at least 100
bp of Phred 30 Read length / total number of samples

**Sample plates resequenced due to < 80% pass rate or contamination

of samples.
Half Rxn Ethanol Cleanup Quarter Rxn Ethanol Cleanup  Quarter Rxn MultiScreen384SEQ Cleanup
Avg Phred Pass Avg Phred Avg Phred Pass
ROIID Phred 30 RL__Rate |roiiD Phred 30 RL __pass Rate |ROIID Phred 30 RL _ Rate
Ifnar1_4-Ayq 37.92 367.09 97 % |linar1_4-Ayq 40.53 386.33 93%|ifnar1_4-Ayq 41.95 413.66 98%
finart 4-Azq 3935 400.37 989%|lnart 4-Azq a14s  a16. 96% fnart 4-Azg 39.5 39527  os%
ifnar1_6 yq 39.47  377.26 93%|finar1 6 yq 32.42 373.77 93%[ifnar1 6 yq 42.5  373.61 1% . .
Ifnar1 6 zg 35.87 302.61 93%]|lfnar1 6 zq 39.44 339.58 91%]ifnar1 6 zg 38.88 354.38 97%
finar1 9 yq 3721 3389 95%[inar1 9 yq 37.63 30123 91%[iinart 9 ya 3936 379.63  97% omparison u onclusions
Ifnar1 9 zq 35.83 306.95 88%]lfnar1 9 zq 39.15 373.14 93%]ifnar1 9 zg 38.61 380.21 97%
inar2_2 yq 37.26] 374.83 99%[imarz_2 yq 3935 41491 SB%]iiarz_2 ya 37.95 385.32  98%
Ifnar2 2 zgq 38.51 376.88 98%]|lfnar2 2 zq 40.94 398.09 94%]ifnar2 2 zg 42.28 430.63 98%
inar2_3 yq 3186 410.79 7%[lnar2_3 2q 3231 408.01 S2%]iinarz_3 ya 43.09 4452 98%
Ifnar2 3 zg 39.38 383.49 95%]lfnar2 3 yg 35.12 298.71 94%]ifnar2 3 zg 38.5 352.94 90% . :
ingr2 2 ya 39247 332.17 9swelingiz 2va G041 33887 8% inar2_2 ya 3a.56 27093 88% Mu]tlscreen384SEQ Plates Clean-up procedure resulted in
fingr2 2z 402 34038 869%|ingr2 2z 383 20586 78%ingr2 2z 3507 277,05 s3% ioh 1’1
[i13a 7 va Se.89 33682 o8w[itsa tya | 37.48] 37195 oewliiza tva 37.44 365.39  93% .
i12a 12zg 39.78 400.66 98%]|il12a 1zq 41.14 383.16 88%]il12: 93 452.26 98% ng cr P red score
i12a 7-Ayar 15.65 0 0%]ii12a 7-Ayq 1 0 0 0%]W3a_7-Ayarl 0. a11.51 97% . H
20 7-Aya 2 o o 0% i2a 7-Avar2 o o 0fno resequencing necessary Longer good quality sequence
1120 7-Aya 13 4149 39422 9a%ii12a 7-Ayqr3 4001 382.05 97f6 |no resequencing necessary .
i2a 7-Azqrl 38.97  383.58 76%|in2a 7-Azar1 40.55 400.58 74%|il12a_7-A2q r1 40.03 ]403.13 75% 'ngher sample pass rate
i12a 7-A2q 12 22117 43631 76%|i12a 7-A2q 2 3463 293.07 68|no resequencing necessary L
i2a 7-Azqr3 4232 4232 75%]il12a 7-Azqr3 40.55  409.43 75%lno necessary, *No cross contamination of samples
910 42 g 38:647 333.0693%]p10 davs a128 3594 SS%M 36073 98
ip10_dazq 4331 386.95 91%]ip10_4a zq 4300 372.77 80%lip107 75 386.13 95% *No resequences needed
mag_10-B yq 35.44 329.11 91%|mag_10-B yq 33.29 301.25 92%|mag _10-B yq 35.82 335.52 93%
mag_10-B zq 39.33 385.29 93%]|mag_10-B zq 38.64 378.15 97%|mag _10-B zg 41.93 422.06 97%
mag 6 yq 38.52 364.95 98%|mag_6 yq 38.07 368.7 97%|mag_6 yq 40.43 391.16 93% E h 1 Cl d l h h d
mag 6zq 40.85 375.01 97%]|mag_6 zq 40.35 395.19 98%|mag 6 zq 37.93 357.41 97% -
e 2u E ¥ i —T A LT ECR T St mest 208 EE Ty — thanol Clean-up procedure, although produces
mepl_22zq 41.49 358.03 83%]|mcp1_2zq 41.38 342.22 80%|mcp1_2zq 42.69 393.69 89% :
CrSET EER T X m——n G Er 11 e Ta—— T satisfactory results,
mep1_pro zq 42.53 334.03 98%|mcp1_pro zq 43.03 333.97 97%|mcp1_pro zg 42.31 327.21 92% . . . .
mpo T2-Aya Tl 411 404.63 99%|mpo 12-Ayarl 40.25  385.62 AT T 68 357.12  93% *Lacks consistency in performance, especially among different
impo_12-Ayq r2 39.49 408.77 9 no resequencing necessary
mpo_12-Azgrl 38.82 372.05 98%]|mpo_12-Azqr2 38.69 387.47 98%) A 2 335.67 95% users
mpo_2yq 36.96 239.65 95%]|mpo 2 yq 32.34 184.32 86%[mpo_2 yq 31.25 181.96 93% -
mpo 22q 3825  244.94 91%|mpo 22q 3636 248.57 95%|mpo_22q 32.57 23439 98% . : _ 7 1
Wnf_pro_azyq 4145 370.51 19%)|tnf_pro_a2ya 42.97 41347 97%|inf_pro-a-2ya 3982 364.73  98% Has higher occurrences of cross-contamination > more
inf pro a2 zq 2084 22071 86%|inf pro a2 zq 325 28610 88%|inf pro-a-2 za 3208 2027 93%
i pro_bZ va 35727 22355 5a%lui probzya 3768 30387 O7Hlinl brob2 ya 30477 33200 o7% resequences needed.
tnf pro b2 zg 39.18 299.04 94%]|tnf pro b2 zg 38.74 290.11 ro-b;
tnf_pro_c2 yq r1 34.87 359.52 98%]|tnf_pro_c2 yq r1 35.37 353.19 -C-
tnf pro _c2yqr2 35.41 359.24 98% tnf pro c2yqr2 36.45 357.45 %|no resequencing necessary’
inf_pro_c2 zq 1 2579 87.48 36%|tnf_pro_c2 zq 1 2547 5973 0% tnf_pro-c-2 za 282.93 92%
tnf pro c2zqr2 29.4 117.87 80% |tnf pro c2zqr2 27.02 62.57 8%|no resequencing necessary
inf pro_ 6224 13 3596 387.83 98%]inf pro c2 za 13 36228 34612 S/no necessa
Averages: 37 323 87%)Averages: 37 321 83% | AveragesT 39 353 0a%

Cross contamination occurs after inversion of ethanol and extension
products mixture in sealed plate during ethanol clean-up procedure.

This is demonstrated in the picture below where the “pink wells” are
the results of crossing over of red food coloring + ethanol mixture
from source wells into the adjacent wells during the inversion

process.
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*Throughput: ~3 384-well plates / hour
*Currently using 2 Vacuum Manifolds on one FX
Deck
eThroughput can be significantly increased by using 4 or
more manifolds.

*96-Well Plates get run on MegaBACE 1000

Benefits of High Quality Sequencing Data

Polymorphism Discovery
*Polymorphism Detection at phred 50 is
significantly more accurate and automatable
than at phred 30.
*CG polymorphism shown here at base 478 of
consensus sequence (yellow tag) was called
correctly by software.
Accuracy of Results
*Fewer false positives (less automated mis-calls)
*Fewer questionable calls, i.e. less human
interference required.
Data confidence is higher:
Phred 30 = 1 mistake in 1,000 bases
Phred 40 = 1 mistake in 10,000 bases
Phred 50 = 1 mistake in 100,000 bases

Significant cost savings - fewer data
analysts are needed
Problem Detection
«Easier to spot sequencing peculiarities

Overall Conclusions

*The MultiScreen,¢,SEQ Clean-up procedure has allowed DNA
Sciences, Inc. to detect polymorphisms in disease associated genes
faster, cheaper, and with greater data confidence.

*The MultiScreen,¢,SEQ set-up on Biomek FX provides a high level
of walk-away confidence.

*Excellent recovery of products from MultiScreen;g,SEQ Plates can
allow further miniaturization of sequencing reactions, which leads to
more cost savings.

*To further increase throughput, a Biomek FX with dual pod, 384/96
head design can be implemented.




