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Euh”?‘ma;y . | . . o Mate Pair Library Construction SOLID Sequence Data
igh-throughput sequencing technologies have greatly increased the power of human genome variability
studies. We have prepared multiple paired end libraries with insert sizes ranging from 500bp to 10kb and CORIELL repository, Yoruban 18507 DNA used in the International HAPMAP project (Catalog ID NA18507) SOLIDTM sequencing of both fragment (60-100 bp) and mate pair (600bp-10K
fragment libraries with an average insert size of 60-100bp using the NA18507 DNA belonging to a Yoruba ;. insert size) libraries though not yet complete, has already yielded us at least 100 X
individual. These libraries are being extensively sequenced using SOLID (ABI's next generation sequencing HPLC Conditions physical and about 4.49X sequence coverage of the Yoruba- NA18507 DNA
platform). The deep sequence coverage obtained from these diverse libraries, not only helps identify SNPs in
this genome but also submicroscopic structural variations like insertions/deletions. In this high density genome Column: TOSOH TSKgel DNA-NPR 2.5u 4.6X75 Column, no guard column, no sample filter. Multiple Mate Pair Libraries are Ph c
re-sequencing effort we address the challenges of constructing multiple sized mate pair libraries of complex Column not thermostated, Room temp = 22-24 C i ysical Loverage
genomes. Solvents: (TMA = Tetramethylammonium): “A": 1.0 M TMA-Formate, 20 mM TRIS base, HCI to pH 9.0/ “B™: 1.5 M TMA-Formate, 20 mM TRIS advantageous as the varying insert lengths
base, HCl to pH 9.0 can span the unmapable repetitive regions e o e oo
Run conditions: 0% to 100% “B” linear over 30 min., 0.5mL/min.
SOLID™ for Structural Variation Studies oS e e Time based fracton collection e 3
The SOLID™ sequencing system uses stepwise cycled ligation and has been developed for high throughput DNA sequencing. The o o Trube A 1 2 3 A Engle rm E
fragment and mate paired library construction methods employed afford genome sequencing of short fragment (1 x <50 bases) and = 5 6 —
mate-paired (2 x 25 bases) DNA libraries. Recent have of >6 Gb per single tag (fragment £ = —
library) and >8 Gb per dual tag (mate-pair library) for a single instrument run. This high throughput sequencing capability is only expected g2 T T e e
to improve making SOLID a very amicable technology for Structural Genomic studies. Such studies however, warrant a tedious sample fx bt
preparation process especially for paired end libraries which are extremely important for improved mapping and structural analysis of i 0 i ' \ A n 1 /‘/ \
genomes o n . A . = = =
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We have developed HPLC mediated library construction methods for high throughput mate pair library construction that facilitate I JR LA LR AAVAVAYS s 5457kt g spmoady acone.
automated sizing of sheared DNA molecules with a range of different sizes. Similarly new and improved fragment library protocols have % 7 B 5 5 " M " " m e e s
been developed to facilitate library construction from as low as 100ng of DNA. Whole genome sequencing applications for structural o B g s

variation studies require very high physical and sequencing coverage the present study is intended to be a pilot for understanding the :
advantages of sequencing different insert sized libraries and establishing a sample preparation protocol for such studies.
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iNTM | i H - BCA: ~ High physical coverage allows detection of small insertions and deletions based on deviation
SOLID™ Library Construction Lane # 2: BC1: ~600bp Y
Lane #3: BC2: ~800bp-1Kb of average insert sizes spanning a genomic region
Fragment Library (directed re-sequencing) Lane # 4: BC3: ~1-1.5Kb
s Pv— pooie : BC4: ~1.5- . ’ . Debeti Physical
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Lane # 8: BC7: ~4-5Kb Coverage E
& -~ ) ,,;h;,. R X Lane #9: BCB8: ~5-6Kb +Adip in sequence coverage combined 5
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Bpomtmplgiedinic N\ gt f{ Mate Pair Library (whole genome re-sequencing) B P E-
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Mate Pair library Performance Matrix Structural variations detected . . , PGRyalidation of selected deletions
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Eraament Library Conetruction R I I WO el I el Wl e Deletions 45,252 e
Eexime shearin mm¥0,5 size plasmid safe, on amplification mates sD Homozygous 44,310 Lane #2: oz HOM23T2360.62573625
9 P! ) ) selected | precipitation and | efficiency Heterozygous 942 e sie 170 Ouseried s, Sorer
DNase | Nebulization Covaris Shearing Protocol DNA | column Lane # 5chr20_HOM-23051226 23052110
s ot et s 230 stp Cowe 3 coms 600bp_BC1 1ug 228ng 23% 13cycles (over | >53 Milion | 600/58 1075 X 09X Insertions 22387 ompoctedsize: 226; Obsaved sz 2266
‘ph iy . [ amplified) (Library not ’ Lane # 4:ch20_HET.60505084-60507631
I |i saturated) Homozygous 22.358 opectod sizo:1 Kb Observed size: 05K
800bp-1kb_BC2 | 12.3ug 567ng 5% 13cycles (over | >63 Million 804/ 184 16.95X 1.05X Y8 ’ “"EL: "”"‘ :SBM "“;:3 :j“" o
4 ° expactac i vt s
amplified) (Is-lakilrjarg{ergj' Heterozygous 29 Lane #6:chi20_HOM1195145.61136675
expected s 7K Obsarved sz 1760
f— 1-15kb_BC3 | 14.16ug 603ng 4.3% | 13cycles (over | >83 Million | 1179/ 221 32.63X 138X Double Deletions 93 Lane 47 20, HET-15650457-15660826
e WRE et STt s s s e il S amplified) (Library not xpectod size: 26 81.8Kb Observed size: 268 ~1kb.
S Sosm Sem N ORI SRR RN saturated)
EI e — 152kb_BC4 | 10.7ug 471ng 45% | 13cycles (over | >a4 Million | 1711/316 251X 0.73X )
SRS A — amplified) | (Library not SNP detection
i S, saturated) i oro -
B 2-3kb_BC5 10.8 g 525ng 5% 15cycles >25 Million | 2841/611 24.47X 0.43X Chr 7: At 4X Sequence Coverage: 75% in dbSNP
i (Library not . N
Fragment Library Performance saturated) 10 ENCODE Regions:  91% Found in dbSNP
3-4kb_BC6 13.7ug 483ng 35% 15cycles
B i i v 13 o 5. w2 g ot i 8 12 5bB07 239 20ing % 19eyoles
[—— e B 4-5kb-BC10 7519 390ng 5.2% 17 oycles. Conclusion:
Togewss 5-6kb_BC8 22749 204ng 10% | 20cycles(Faint
D Smmas ey 8773 Ot it 510%) — oS ) N ) ) X )
RERSS IERTED e vaomy | TS T ometi ey | 1T S o e nron s e o T “Tll’s'l‘:;;a::‘“" . .. ) . We have prepared multiple mate paired libraries with a range of insert sizes for SOLiD
R ——— iy s 19¢ycles) Libraries in sequencing pipeline mediated comprehensive re-sequencing of the Yoruba (NA18507) genome. SOLID
SRR T s 2o e SRR o | S BRI e e 6-7_BC11 4ug 300ng 75% | 22cycles (Faint sequencing produced short sequencing reads with almost 100X physical and about 4.9X
S et 2t Tz | TS S s RO | S L TR OB | L e o e 97 s ; enein W o
. “TI"S'I‘S;QI‘:‘“" sequence coverage. Paired end libraries consisting of two short tags that were originally
NS s e s T e 19cycles) separated by a known distance in the target genome, allowed assembly where the target
o it e T ei0.5%) o " s asrmiasooe) o o " 10-12_BC12 2u9 210ng 10.5% 22cycles genome has deletions, insertions, duplications, inversions and rearrangements. The use of
. R SR S — ‘ The %Icwcularflzallor: eﬂlc‘lency val‘ue is :Iso affected l‘)ry‘ meb mull:p:j pvert‘:\pllauur: hand colum‘n p'u;;\:;aucn S‘leps E?Eec\a\lytdue (o‘ the paired ends also overcame the problem with placement of short reads on repetitive genomes.
large volumes of circularization reactions. As is seen in the above table whenever the amounts of was larger, the reaction volumes s " " A -
often went up to 5 to 8ml and the recovery of circles was affected. As more data_ is being genergted_we are ablg to_ e_stabllsh a high-resolution map of the diploid
structural variations present in this Yoruban individual compared to the human genome
Coverage vs. G/C Content — Fragment Library Data from recent 50 mer Coverage vs. G/C Content — Mate Pair Library reference sequence. Once all the libraries are sequenced, this study will help us establish a
(10 cycles) fragment library sample preparation pipeline for re-sequencing of complex genomes
- sequencing run- | + Random and unique coverage vs.
- f . Random and unique = 9% GIC content plotted for -
= i . - ) chromosome 17 showing no Relevant talk and Poster at AGBT:
coverage for chromosome ¥ - ome
E ~i 17 shown, illustrating E sequencing bias for a single tag of High-resolution Structural Variation Detected with Ultra High-throughput Sequencing of Paired End Libraries: Talk by
o minimal bias relative to - amate pair library. Heather Peckham; February 7t 2008
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