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Process Overview

Fosmid transposition is a workflow utilized by the Finishing Laboratory group to successfully
capture large sequence gaps and rapidly provide a complete sequence for tiling path clones.
This process can be executed when fosmids act as the only capturing clone in addition to
sequencing large gaps. Since transposons insert themselves randomly throughout a target

clone, thorough coverage can be achieved rapidly, often within two weeks.
single bacterial colony is isolated from a sample of the respective fosmid library glycerol.

In our process, a
We

electroporate the transposed fosmids In order to recover the 672 colonies required for
sequencing. The transposed fosmid clones are sequenced bidirectionally from primer binding
sites on the transposons. To improve the accuracy of our process we have implemented the
end sequencing of several fosmid library colonies to confirm clone identity prior to

transposition.

In the future, TempliPhi amplification may replace our alkaline lysis DNA prep to

improve time and cost efficiency of amplification and sequencing. This process currently
vields 1344 reads of approximately 600bp each that have been used by the Computer Finishing
group to successfully close many gaps in human, mouse, and magnaporthe genomes.

Fosmid Transposition Process

The following are three reasons a transposition order will be requested for a fosmid clone:
« To capture alarge sequence gap existing between contigs
« To resolve misassembled regions of sequence
« To capture gaps in tiling path positions

The fosmid library clones ordered were constructed using the following vector:
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Figure 1. EpiFOS™ & Fosmid Vector used for fosmid library
construction (EPICENTER Biotechnologies; www.epibio.com).

Each transposition order of this library clone will enter the following pathway:
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Order Placement

Once a sequence gap is determined to exist between contigs, fosmids identified to contain sequence
spanning into both contigs are ordered for transposition.
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Figure 2. The screen shot above (left) displays the data on two contigs of a combined length of 18915bp. The position
of the link between contigs is demonstrated in the Contig Selector window (top right). Three fosmid clones were
identified to capture the link between the two contigs (bottom right). Each fosmid clone alighed with ~1800bp of
contig 1 [1] and ~10kb of contig 2 [139]. Since our fosmids are ~40kb, a gap of ~30kb was identified. A fosmid

transposition order was placed to sequence this gap.
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End Sequencing

Twelve colonies are isolated from the fosmid library glycerol of the ordered clone.
(extracted via alkaline lysis prep) is sequenced using T7 and Sp6 primers. Computer finishers select one
clone whose end sequences are of the desired identity. This specific clone continues through the
fosmid transposition process.

The purified DNA
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Figure 3. This screen shot demonstrates an example of end sequencing read alignments. The sequence tagged
in teal is the parent sequence. The sequence tagged in blue does not match the parent sequence while all
tagged in purple are matches. The clone representing the highest quality matching read is chosen.

Tnd is a transposon, a mobile DNA sequence, isolated from gram-negative bacteria. The Tnd used In this
process confains sequencing primer binding sites and a kanamycin resistance selection marker.
randomly inserts into our purified target fosmid DNA in vitro by Tn) transposase in a simple “cut and
paste” step. Tnd inserts with a high degree of randomness creating >10%/ug insertion clones and
therefore providing a representation of the fosmid sequence.
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Figure 5. The structure (a) and end
b | sequences (b) of the Tnd transposon.
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resistance marker is used for our process.
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Figure 6. The layout and primer sequences for
the EZ-Tn5™ <KAN-2> transposon (EPICENTER
Biotechnologies; www.epibio.com).

Electroporation

The transposed DNA is transformed into DH10B electrocompetent cells via electroporation. This method
uses a high-intensity electrical field to temporarily permeabilize the cell membrane, thus allowing large

molecules such as our ~40kb fosmid DNA to enter the cell.
DNA must be ethanol precipitated prior to electroporation to avoid “sparking”.

Due to the high voltage used, our transposed

Sequencing of the Transposed Fosmid

The purified transposed fosmid DNA is sequenced bidirectionally using BigDye v3.1 and EZ:Tnd kit

sequencing primers in plate format and the sequences are detected on 3730xf DNA Analyzers.

Each

clone produces 1344 reads with an average NHGRI passing Q20 across all organisms of ~600. The
Computer Finishing group then aligns the reads to attempt gap closure.
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Figure 7. The screen shot above demonstrates successful
closure of the gap shown in Fig. 2. The new total contig
length confirms the presence of the large fosmid sequence
data. The purple tag in the Contig Selector window
represents the new transposed fosmid sequence data. The
green tags represent the ends of the fosmid clone
sequence.

ﬂlltl’hlrl E"IIIl'IE I'I'h L] ﬂE"II' FCATTTTAGTC I'I'I"I TCThEC |"||'|'|"||Z ﬂt’.!"ﬂll' I'I'II!I'

|'|'|"| I'I ﬂ TGTCTCAT I'I|'|l!"l IZI' f TRCCRAGER

| o T 8T P L sl Al
o [0 2 Duisl 0 2 et Ll Bl oo | Cusarrs! Ui | ol Sseevh] Coasinanes oo | St e Gt | P v |
a5 e qEAG T 00 9715 aF 20 a8 qlad
316 .lﬂ[-I!'[ FPER . TXATTGCAGGTCD

RAGARGT 32 Gk  TAAT THRCAGGTCEC T T TACARGGGALGA=AGTGTCTCAT TTTAGTCAGGCGATE TACG=ACCAC TRGGATO=LCG TLAT GGT
T TGCAGETC I::I'Ill'l.[ﬁhI'Enl'n GARAGTGTCTCATET TAGTCAGGCGHTC TACG=ACCAC TAGHA | G=GLETCRT GGE

1 i

i l:"l'l- | I!I' Il:'i-l:"!"

s3] ':I!ﬂHE"r-tI:I-:HI 'I !'IIIIZII‘lII'I!I' l:"'l'lll'llfﬁhll'l'ﬁ GARAGTGTC I!II"|II'III'|.I:"II'I"|II'I'I4 TCTACG=ACCACTAGRATO=GEG TOGRT GG
APARIAGABGT A0 Fgh TR TECAGGTCEC TTTACARGGGACGA=AGTGTCTCATTT TAG I CAGGCGATE TACG=ACCAC TAGGATO=GEG TOGT GlGL

P31 BAGABGT 37 2Rl . T
COMSENSLS -es

ulr:mmlm El#ﬂ-ll El--i.r-— '1'-.1-1 I'\'|'|

| Ly i 0 ] TS TR T

fomn 1 3 ol PR T | LT I-1I-:|-'lr-.

H 3 b el i3] ifslele] =5 K] B0 ja L ] palal Eil ]
HJJI RHIRAEE | 204 'l-l[l TGTGAAT TCGECG MGEREAAG=CCARCTTTCOCMTCATC T THRENGG TAGECCACATAAGEE TCTTAWTHT TGT |

LARPREICARG T409 R (GG T

SO/ PEIRRRG 1588 R =GGECTG T GAR T T FEAR
JPIRARG TA4BRF | GGOC 10 TGN OGTARGC! TTTCCCART I TRENGGTAGGCCHCAT T TCiuA

‘1‘
CIHSE HAKS =GLCTGTGANT TCGGE G MGRGGAAG=CEAAC T T TCOCART LT

Pa——y

I ETTEIH
“'l‘P‘ U‘I =
m nlm‘lw l?[l'l-l] == e b Ty

T aitil @

Figure 8. Misassemblies occur as demonstrated by the
HGQD {High Quality Discrepancy at a position between a
base and the consensus sequence) positions marked in
blue in the first window above. The sequences were
realigned correctly as seen in the middle window. The
forward and reverse sequence mates for one of the
realighed reads (indicated in black) are shown aligned at

the bottom.
T i Vil 1 alDl X
Cimm 0 - Gl 0 = | imaed| Lol bbdes se| o Culolfs Gl | oot | = S Cuarl | blb 55
K 2440 EL M JAE6D J470 3480 2490 500
e P O0EGT F PPETROOF AT 22 = G5AR sEGTT= T GT=CACGR AT =TORECE 1110 GeCiiG T TG sATRGCRCC = GETeTTCOTI
o FOGEGT PP PETOOF A TR L hne T THG T T CRCTTC Ll e CGl TOREGT sATAL. sCLNAGR CTC

17 FPEI0OF ATEA = UGAAL [ TG T T TODGT »COCGaina T = TORLC T T O GrOGG=COT TEEDG T =/ TiGE »C

¢ FOARGT FAPEI0OF ATAE nLGAACT T » G0 T T TCCGT sCAC LARGAART=TORLCCT TC A el GG=CGE T TEGE

¢ FOGEGE 7 FPEROF ATIAGT#ARCT ToGG T T TCLGT = CAC G AGART = TCEIOCTTC =L

GLET=ATALC =CO=LELIATTLL TG

o FORGE 7 FPEDOOF AT53 mGGAACT T GGT T TOOGT *CACARGAA 1= TORCCC T TC oL GG =CLT TRAEGT=A T *CC=GEC T TTCCTC f

‘S 7 FPEIOOF 4 T4 ACTTeGTT=TC
il A FPETOF A T4 A= TT=GGTT=TC

“CAC LA T=TORCC T TTT GRORG=CaT |

=ATAGRCRCC=GEC T« TTCCTCARG=
iT== G fi i = LT

£ !I."-"I EOF AT 28 =GGAAC T T =661 1= TO0G] EHEE-HM!'I-FII-FEE-I’ CITCGe O CG T TRRCGT =A TRGC CC=GGEE T = T TCC TCAsG=

SR RO T #GGAAL T T =GGT T= TCCGT sCACLRRGANT= TCECRC T TLG=CGRG=COT TERCGT =A TR0 s CL=GEE =] TCL TEhsG=
o LI A A PEPOOF AEL GCARLT | =G0 1= LG =LA R =T CHURARPL P ] e i GELTOT LG L=
LRGN X FPER00F AT GGAAC T TGl Te ICCGRTwCAL GRACAAT= TCOCRCT | COmCHGRCGT TERCGT TR0 =0 CwGEETe T TCCTO:

*SLARGE ¢ APEPROE ANSL =OGAALTE | =G =L

¥ S CPHEIOOF S DL =0 GERRT Lr |

COCGAGART=TC | CAET
G 7 PR EROOF A TS wGHARCT T GG T Te TG T sCACGRRGAAT= TOGRECE T T CHnCGGCaT TRGEGT =N TAGC e CC =GR T T TEC TC N =
G PP RI0OF AT aGEARC T T filfi T Te TECGT sCACGRRGNN T TEGEET TTCGeCGG=COT TRECET =T s CEnGHE T T TEC T MiniG=
I.

i =n1 i

FULIRGA P PPEI0GF 4 T35 s GEAACT TeGhil T TOOGT s CACGRAGAAT = TCECRC T T GeChlsCOT TRRCGT =ATAGE aCCoGREE T T TEC TCMARE=

TG PP PETOOF AT 14 =GRARC T TRGT T NOOGET sCACGRAGANT=TLRC
F1 0GP APEIOGF A T4 «GGARCT T #GGT 1= TOCGT sCACGRRGAAT=TLEE
FECRGA P PPEICOF ATIE s GGAACT ToGii T T2 TCOGT «CAC GRAGHA T = TCGE

il P FPEROF ATS0 e GEAAC T T wGh T T TCOGT = CAC GG Te TCECLC TTCHCHGCOT | GHREGT=A T sCE=GGET T TCCTCARG=

MTELGECGG=CET TERCG sATREC S CC=GEE T T ICCTC ARG

CTTCGECGG=CET TRGEGT =ATAGE aCC=GEE T T TCCTC s =
ITCGHCGGE=CGT TERECGT =ATAGEE »CCeGGRE TR TTCC TChRG=

~FRARGA F FPEI0OF A TAe mGGARLCT | e T T = TDDGT »f I'II.IJﬁI'HriIFI!*[I.I'H.['l TCGCGEGECGHT | GGEGT =ATAGCoCCGECT = T TEC TCmGe

FELRGA P FPEIOOF AT1E s GOAACT | a6 T T= TCOGT «CALGRAGART = TCEEAC TTCG= " Gh=COT I GLREGT =ATAGC*CC=GRCTETTCCT O
SR P FPEIOOF ATZA sGEAACT T mGGT T= TCCG T CACGRAGAAT=TCOGOCC ' TCG=CGG=COT TRGREGT =ATAGC nCC=GLET=TTCE TCHnG=

FI0RGA 2 FPEPOOF 4151 sGG T1=GGIT= i
DGRG A FPEOOF 4141
: CONSENSUS -==
Tisg fype:CO8E Deeclimnic Comremnl="T

A F7FPEROOF AT36 s GGARCT T aGGT T = TCCGT *CACGRAAMGAATSTCLOCC | TCG=CRG=CET 1 EREG T =ATAGC*CLsGLL T TTCE TCARG
A FFPERF ATR] »GGARCT THGGT 1= TCOGT *CACGARGAAT=TCRLCC T TCGRCGGCOT TRGCGT =ATRGC ACC=GEE T T TCCTCA=G=
ARGAAT=TLGCCCTT I G ;

CRCLmGRETRTCCT

=0T T= TCCGT =CACGRAGAAT=TCG CCTTCGCOGCOT THGCGT =ATAGE =CO=GGE T TTCCTCARGe
#GGARC T 19661 1% TCCGT SCACGRRGAAT » TCGC -C 1 TCGHCGG*CGT TRRLGT =ATAGE*CL=GGC T4 TTCCTCARG

Figure 9. This screen shot is an example of a misassembly that was unable to be
correctly successfully. In this case another fosmid clone spanning the contig gap can

be ordered for transposition.
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Sample of Overall Process Results

*There are 5109 total mouse tiling path positions, 110 of which are held by transposed fosmid clones
*Transposed fosmids contribute 4.316Mb of sequence
«2.24Mb of this sequence was contributed to the Broad mouse tiling path by transposed fosmids

Average Q20, Q40 & Pass Rate Values
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Figure 10. The Q20 and Q40 values for 65k reads are shown here grouped into data points representing 53 fosmid
mouse clones. The average Q20 value here is 485, average Q40 value is 284, and average pass rate is 93%.

Future Direction

In the future, TempliPhi amplification may replace our alkaline lysis DNA prep to improve time and
efficiency and drastically cut the costs of the amplification and sequencing steps.
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