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General Description

DNA pHAGE2-EFlaFull-Oct4F2AKIf4-IRES-Sox2E2AcMyc-W-loxp
Entire molecule length: 12520 bp

Standard Fields
User Fields

Author(s)

Author
Gustavo Mostoslavsky

Original author
Gustavo Mostoslavsky

References
Comments

Feature Map

CDS (7 total)

HIV gag

Start: 790 End: 1144
HIV gag sequence from 336bp to 688bp (Clone to Pvull site in HIV and filled in Clal digest to

env

Start: 1156 End: 2013
HIV env sequence from bp7168 to 8025 (contains RRE) Cloned from Bglll to BamHI out of HIV

Oct4

Start: 3412 End: 4467
Klf4

Start: 4543 End: 5967
Sox2

Start: 6555 End: 7511
cMyc

Start: 7581 End: 8900
AMPr

Start: 10134 End: 10973

Ampicillin Resistance Gene

Original Location Description:
6153..6992

Qualifiers:
/gene="AMPr"
/product="beta-lactamase (mature form)"

Intron (1 total)

Intron
Start: 2454 End: 3045

LTR (1 total)
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5'LTR

Start: 1  End: 636
Long Terminal Repeat
Original Location Description:
1..636
Qualifiers:
/gene="LTR"

Misc. Binding Site (1 total)

loxp
Start: 9632 End: 9665

Misc. Feature (26 total)

HIV U3
Start: 1 End: 454
Full Length HIV U3
HIV R
Start: 455 End: 551
HIV Repeat Region
HIV U5
Start: 552 End: 636
HIV U5
PBS-K
Start: 636 End: 658
tRNA binding site for Lysine tRNA
PSI

Start: 637 End: 1155

PSI Packaging Sequence

Original Location Description:
637..1155

Qualifiers:
/gene="psi"
/product="pbs-gag"

HIV-PSI

Start: 697 End: 806
HR-ePSI

Start: 807 End: 1144

HIV gag sequence 351bp to 688bp
Stop Codon

Start: 853 End: 855
Stop codon in gag put in frame by Clal fill in

RRE

Start: 1245 End: 1593
Rev Responsive Element according to Belasco in Molecular Cell, Vol. 7, 603-614, March, 2001

RRE

Start: 1303 End: 1536

Rev Responsive Element

Original Location Description:
1303..1536

Qualifiers:
/gene="rre"
/product="minimal RRE"

Junk
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Start: 2014 End: 2027
Linker Junk Sequence probably left over from cloning

HIV cpPu (Trip)

Start: 2034 End: 2211
Central Poly Purine Track
Original Location Description:
2034..2211
Qualifiers:
/gene="cppt"

Human EFla Promoter

Start: 2218 End: 3402
GSG bridge

Start: 4468 End: 4476
F2A

Start: 4477 End: 4542
IRES

Start: 5974 End: 6551
GSG bridge

Start: 7512 End: 7520
E2A

Start: 7521 End: 7580
WPRE

Start: 8913 End: 9504
Woodchuck Hepatitis Virus Posttranscriptional Regulatory Element
Feature extends beyond the specified end point
Original Location Description:
3563..4154
Qualifiers:
/gene="WPRE"

HIV nef

Start: 9509 End: 9610
HIV nef

HIV PPT

Start: 9559 End: 9573
PolyPurine Tract

du3

Start: 9576 End: 9612
1st Half of deleted U3

du3

Start: 9680 End: 9698
2nd Half of deleted U3

HIV R
Start: 9699 End: 9795
HIV U5

Start: 9796 End: 9878
HIV U5
SV40 ori

Start: 11972 End: 12095

Original Location Description:
7991..8114

Qualifiers:
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/gene="SV40 ori"
PolyA Signal (1 total)

G-T cluster
Start: 570 End: 577
GT Cluster shown to be necessary for Poly-A site activity by Cullen in J Virol. 1989 January;
PolyA Site (1 total)

pA Site
Start: 550 End: 550
Exact base to which Poly-A is added
Primer Binding Site (27 total)

pHAGE-A0050-8050

Start: 158 End: 179 (Complementary)
pHAGE-S501-1000

Start: 401 End: 421
pHAGE-A0550-0050

Start: 667 End: 690 (Complementary)
pHAGE-S1001-1500

Start: 898 End: 919
pHAGE-A1050-0550

Start: 1166 End: 1189 (Complementary)
pHAGE-S1501-2000

Start: 1391 End: 1417
pHAGE-A1550-1050

Start: 1650 End: 1678 (Complementary)
pHAGE-S2001-2500

Start: 1898 End: 1922
pHAGE-A2050-1550

Start: 2084 End: 2112 (Complementary)
pHAGE 5' IRES

Start: 5990 End: 6010
pHAGE 3' CDS 1-1 (Binds IRES)

Start: 5998 End: 6018 (Complementary)
pHAGE 5' CDS 2-1 Start (Binds IRES)

Start: 6254 End: 6272
pHAGE 3' CDS 1-2 (Binds IRES)

Start: 6254 End: 6272 (Complementary)
pHAGE 3' CDS

Start: 8941 End: 8975 (Complementary)
pHAGE-A3550-3050

Start: 9019 End: 9042 (Complementary)
pHAGE-S4001-4500

Start: 9172 End: 9192
pHAGE-S6001-6500

Start: 9910 End: 9932
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pHAGE-A6050-5550

Start: 10183 End: 10206 (Complementary)
pHAGE-S6501-7000

Start: 10383 End: 10407
pHAGE-A6550-6050

Start: 10652 End: 10675 (Complementary)
pHAGE-S7001-7500

Start: 10903 End: 10927
pHAGE-A7050-6550

Start: 11163 End: 11184 (Complementary)
pHAGE-S7501-8000

Start: 11407 End: 11431
pHAGE-A7550-7050

Start: 11674 End: 11695 (Complementary)
pHAGE-S8001-8500

Start: 11910 End: 11929
pHAGE-A8050-7550

Start: 12150 End: 12176 (Complementary)
pHAGE-S1-500

Start: 12415 End: 12443

Promoter Prokaryotic (1 total)

P-Bla
Start: 10081 End: 10115
Beta Lactamase Promoter
Replication Origin (1 total)

ORI

Start: 11202 End: 11735

Bacterial Origin of Replication

Original Location Description:
7221..7754

Qualifiers:
/gene="ORI"
/product="ColE1 origin of replication"

Splicing Signal (3 total)

5'SD 289

Start: 744 End: 745
Major 5' Splice Donor 289

SA 7925

Start: 1911 End: 1912
SA 4459

Start: 2188 End: 2189

Stem Loop (4 total)

SL-1

Start: 697 End: 731
PSI Stem loop 1
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SL-2

Start: 736 End: 754
PSI Stem loop 2

SL-3

Start: 766 End: 779
PSI Stem Loop 3

SL-4
Start: 793 End: 806
PSI Stem Loop 4
5" UTR (1 total)

5'UTR

Start: 551 End: 635
HIV 5' UTR

Mutation (3 total)
Fill-in
Start: 833 End: 834

Filled in Cla Site from original HIV genome to disrupt gag polyprotein ORF

RRE Mutation

Start: 1357 End: 1357
This G is a C in the WT HIV-1 genome

EFla Mutation
Start: 2531 End: 2531

Restriction/Methylation Map

Enzyme | # of Positions
cuts

Acc65I 3 | 6407 9506 9667

Aflll 4 | 518 2603 3971 9762

ApalLl 4 | 64439124 10232 11478

Ascl 1 | 9626

Aval 16 | 296 1928 2269 2371 2557 3072 3189 3788 4984 5092 5489 6716

7110 7767 8432 9880

BamHI 1 | 3499

Bell 1| 7379

Bglll 4 | 4742790 9542 9718

Clal 1 | 8903

Dral 8 | 2062 2725 5966 9559 10326 11018 11037 12478

Eagl 7 | 1145 1149 3405 4690 5120 6823 6892

EcoRl 1 | 2029

EcoRV 4 | 361153347725

Egel 7 | 640 3164 4235 5298 6999 7349 7401

Fsel 2 | 11512928

Fspl 1 | 10681

Hindlll 7 | 5321088 1676 3517 6190 6602 9776

Kpnl 3 | 641195109671

Mscl 2 | 47216544
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Nael 4 | 1149 2926 7002 9429
Ncol 3 | 34114542 7277

Ndel 1 | 6551

Notl 1 | 3405

Pmll 2 | 2916282

Pstl 8 | 25403045 3819 4952 7178 7703 8120 9619
Pvul 1 | 10535

Pvull 5 | 436 7092 7878 8542 9537

Sacl 6 | 4926833052 5115 5631 9736

Sacll 5 | 2478 2825 6898 8082 9418

Shfl 2 | 81209619

Sdal 2 | 81209619

il 1| 12024

Smal 4 | 4986 6718 7112 9882

Spel 1| 2213

Stul 5 | 2595 2638 3956 4418 12070

Xcml 3 | 539372847317

Xhol 1 | 3189

Xmal 4 | 4984 6716 7110 9880

No cuts: BsrGl, Hpal, Mlul, Nhel, Pacl, Pmel, Sall, Srfl, Swal, Xbal

Sequence

1 tggaagggct aattcactcc caaagaagac aagatatcct
cacaaggcta cttccctgat tagcagaact acacaccagg
101 gccaggggtc agatatccac tgacctttgg atggtgctac
agataaggta gaagaggcca ataaaggaga gaacaccagc
201 ttgttacacc ctgtgagcct gcatgggatg gatgacccgg
aggtttgaca gccgcctagc atttcatcac gtggcccgag
301 agctgcatcc ggagtacttc aagaactgct gatatcgagc
ctggggactt tccagggagg cgtggcctgg gegggactgg
401 ggagtggcga gccctcagat cctgcatata agcagctgct
tctggttaga ccagatctga gcctgggagc tctctggcta
501 actagggaac ccactgctta agcctcaata aagcttgcct
tgcccgtctg ttgtgtgact ctggtaacta gagatccctc
601 agaccctttt agtcagtgtg gaaaatctct agcagtggcg
cgaaagggaa accagaggag ctctctcgac gcaggactcg
701 gcttgctgaa gcgcgcacgg caagaggcga ggggcggcga
tttgactagc ggaggctaga aggagagaga tgggtgcgag
801 agcgtcagta ttaagcgggg gagaattaga tcgcgatggg
gggggaaaga aaaaatataa attaaaacat atagtatggg
901 caagcaggga gctagaacga ttcgcagtta atcctggcct
gtagacaaat actgggacag ctacaaccat cccttcagac
1001 aggatcagaa gaacttagat cattatataa tacagtagca
aaggatagag ataaaagaca ccaaggaagc tttagacaag
1101 atagaggaag agcaaaacaa aagtaagacc accgcacagc
tcagacctgg aggaggagat atgagggaca attggagaag
1201 tgaattatat aaatataaag tagtaaaaat tgaaccatta
aaagagaaga gtggtgcaga gagaaaaaag agcagtggga
1301 ataggagctt tgttccttgg gttcttggga gcagcaggaa
atgacgctga cggtacaggc cagacaatta ttgtctggta
1401 tagtgcagca gcagaacaat ttgctgaggg ctattgaggc
tcacagtctg gggcatcaag cagctccagg caagaatcct
1501 ggctgtggaa agatacctaa aggatcaaca gctcctgggg
actcatttgc accactgctg tgccttggaa tgctagttgg
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tgatctgtgg
aagctagtac
agagagaagt
ttgctacaag
ttttgcctgt
tgagtgcttc
cccgaacagg
ctggtgagta
aaaaaattcg
gttagaaaca
accctctatt
aagcggccgg
ggagtagcac
gcactatggg
gcaacagcat

atttggggtt

atctaccaca
cagttgagcc
gttagagtgg
ggactttccg
actgggtctc
aagtagtgtg
gacttgaaag
cgccaaaaat
gttaaggcca
tcagaaggct
gtgtgcatca
ccgctgatct
ccaccaaggc
cgcagcgtca
ctgttgcaac

gctctggaaa



1601 agtaataaat ctctggaaca gatttggaat cacacgacct
attaacaatt acacaagctt aatacactcc ttaattgaag

1701 aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt
gtttgtggaa ttggtttaac ataacaaatt ggctgtggta

1801 tataaaatta ttcataatga tagtaggagg cttggtaggt
actttctata gtgaatagag ttaggcaggg atattcacca

1901 ttatcgtttc agacccacct cccaaccccg aggggacccg
gaagaaggtg gagagagaga cagagacaga tccattcgat

2001 tagtgaacgg atctcgacgg tatcgccgaa ttcacaaatg
taaaagaaaa ggggggattg gggggtacag tgcaggggaa

2101 agaatagtag acataatagc aacagacata caaactaaag
aaaattcaaa attttcgggt ttattacagg gacagcagag

2201 atccagtttg gactagtcgt gaggctccgg tgcccgtcag
cacagtcccc gagaagttgg ggggaggggt cggcaattga

2301 accggtgcct agagaaggtg gcgcggggta aactgggaaa
cgcctttttc ccgagggtgg gggagaaccg tatataagtg

2401 cagtagtcgc cgtgaacgtt ctttttcgca acgggtttgc
ccgtgtgtgg ttcccgcggg cctggectct ttacgggtta

2501 tggcccttgc gtgccttgaa ttacttccac ctggctgcag
gcttcgggtt ggaagtgggt gggagagttc gaggccttgc

2601 gcttaaggag ccccttcgcc tcgtgcttga gttgaggcct
cgcgtgcgaa tctggtggca ccttcgcgcc tgtctcgcetg

2701 ctttcgataa gtctctagcc atttaaaatt tttgatgacc
ggcaagatag tcttgtaaat gcgggccaag atctgcacac

2801 tggtatttcg gtttttgggg ccgcgggcgg cgacggggcc
ttcggcgagg cggggcctgc gagcgcggcc accgagaatc

2901 ggacgggggt agtctcaagc tggccggcct gctctggtgce
atcgccccge cctgggecggc aaggctggcc cggtcggcac

3001 cagttgcgtg agcggaaaga tggccgcttc ccggccctgce
ggacgcggcg ctcgggagag cgggcgggtg agtcacccac

3101 acaaaggaaa agggcctttc cgtcctcagc cgtcgcttca
ggcgccgtcc aggcacctcg attagttctc gagcttttgg

3201 agtacgtcgt ctttaggttg gggggagggg ttttatgcga
tgggtggaga ctgaagttag gccagcttgg cacttgatgt

3301 aattctcctt ggaatttgcc ctttttgagt ttggatcttg
cagtggttca aagttttttt cttccatttc aggtgtcgtg

3401 aagcggccgc catggctgga cacctggctt cagacttcgc
ggggtgatgg gtcagcaggg ctggagccgg gctgggtgga

3501 tcctcgaacc tggctaagct tccaagggcc tccaggtggg
agaggtattg gggatctccc catgtccgcc cgcatacgag

3601 ttctgcggag ggatggcata ctgtggacct caggttggac
ggcgtggaga ctttgcagcc tgagggccag gcaggagcac

3701 gagtggaaag caactcagag ggaacctcct ctgagccctg
tgaagttgga gaaggtggaa ccaactcccg aggagtccca

3801 ggacatgaaa gccctgcaga aggagctaga acagtttgcc
gatcaccttg gggtacaccc aggccgacgt ggggctcacc

3901 ctgggcgttc tctttggaaa ggtgttcagc cagaccacca
cagctcagcc ttaagaacat gtgtaagctg cggcccctgc

4001 tggagaagtg ggtggaggaa gccgacaaca atgagaacct
agaccctggt gcaggcccgg aagagaaagc gaactagcat

4101 tgagaaccgt gtgaggtgga gtctggagac catgtttctg
acagcagatc actcacatcg ccaatcagct tgggctagag

4201 aaggatgtgg ttcgagtatg gttctgtaac cggcgccaga
gagtattccc aacgagaaga gtatgaggct acagggacac

4301 ctttcccagg gggggctgta tcctttcctc tgcccccagg
gctatggaag cccccacttc accacactct actcagtccc

4401 ttttcctgag ggcgaggcct ttccctctgt tcccgtcact
ttcaaacgga agtggcgtga aacagacttt gaattttgac

4501 cttctcaagt tggcgggaga cgtggagtcc aacccagggc
ctgctcccgt ccttctccac gttcgcgtcc ggcccggegg

4601 gaagggagaa gacactgcgt ccagcaggtg ccccgactaa
ctcacatgaa gcgacttccc ccacttcccg gccgccccta

4701 cgacctggcg gcgacggtgg ccacagacct ggagagtggc
cagtaacaac ccggccctcc tagcccggag ggagaccgag
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ggatggagtg
ggaattagat
ttaagaatag
acaggcccga
gcagtattca
aattacaaaa
tgggcagagc
gtgatgtcgt
cgccagaaca
tacgtgattc
ggcctgggcg
tgctgcgacg
cgtgcgtccc
ctggcctcgce
tgcagggagc
tgtgactcca
tggagtttcc
gttcattctc
cttctcaccc
cctggaatcg
tgggcctagt
tgccgaccgce
aagctgctga
tctgtcgett
tcaggagata
aagtgcccga
agggcaaaag
tccccacttt
gctctgggcet
ccatggctgt
ccgttggegt

ggagctggtg

ggacagagaa
aaatgggcaa
tttttgctgt
aggaatagaa
tccacaattt
acaaattaca
gcacatcgcc
gtactggctc
caggtaagtg
ttgatcccga
ctggggccge
ctttttttct
agcgcacatg
gccgeegtgt
tcaaaatgga
cggagtaccg
ccacactgag
aagcctcaga
ccaccaggtg
gaccaggctc
cccccaagtt
cccaatgccg
agcagaagag
cgaggccttg
tgcaaatcgg
agccctccct
atcaagtatt
ggcaccccag
ctcccatgca
cagcgacgct
gaggaactct

cagcttgcag



4801 gagttcaacg acctcctgga cctagacttt atcctttcca
tcggtggcecg ccaccgtgac cacctcggcg tcagcttcat

4901 cctcgtcttc cccagcgagc agcggccctg ccagcgcgcc
atccgatccg ggccgggggt gacccgggcg tggctgccag

5001 caacacaggt ggagggctcc tctacagccg agaatctgcg
caacctggcg gacatcaatg acgtgagccc ctcgggcggc

5101 ttcgtggctg agctcctgcg gccggagttg gacccagtat
cagccgccag gtggcgggct gatgggcaag tttgtgctga

5201 aggcgtctct gaccacccct ggcagcgagt acagcagccc
aaggaagccc agacggcagc caccccgtgg tagtggcgcc

5301 ctacagcggt ggcccgccgc gcatgtgccc caagattaag
cacggtcagc cggtccctag aggcccattt gagcgctgga

5401 ccccagctca gcaacggcca ccggcccaac acacacgact
cccaccagga ctacccctac actgagtccc gaggaactgc

5501 tgaacagcag ggactgtcac cctggcctgc ctcttccccc
ggcccaacta ccctcctttc ctgccagacc agatgcagtc

5601 acaagtcccc tctctccatt atcaagagct catgccaccg
gcccaagcca aagaggggaa gaaggtcgtg gccccggaaa

5701 agaacagcca cccacacttg tgactatgca ggctgtggca
catctcaagg cacacctgcg aactcacaca ggcgagaaac

5801 cttaccactg tgactgggac ggctgtgggt ggaaattcgc
ggcactaccg caaacacaca gggcaccggc cctttcagtg

5901 ccagaagtgt gacagggcct tttccaggtc ggaccacctt
cttttaaaga tccctccccc ccccctaacg ttactggcecg

6001 aagccgcttg gaataaggcc ggtgtgcgtt tgtctatatg
gtcttttggc aatgtgaggg cccggaaacc tggccctgtc

6101 ttcttgacga gcattcctag gggtctttcc cctctcgcca
aatgtcgtga aggaagcagt tcctctggaa gcttcttgaa

6201 gacaaacaac gtctgtagcg accctttgca ggcagcggaa
gcctctgcgg ccaaaagcca cgtgtataag atacacctgc

6301 aaaggcggca caaccccagt gccacgttgt gagttggata
gctctcctca agcgtattca acaaggggct gaaggatgcc

6401 cagaaggtac cccattgtat gggatctgat ctggggcctc
gtttagtcga ggttaaaaaa acgtctaggc cccccgaacc

6501 acggggacgt ggttttcctt tgaaaaacac gatgataata
aacatgatgg agacggagct gaagccgccg ggcccgcagce

6601 aagcttcggg gggcggcggc ggaggaggca acgccacggc
agaagaacag cccggaccgc gtcaagaggc ccatgaacgc

6701 cttcatggta tggtcccggg ggcagcggcg taagatggcc
caactcggag atcagcaagc gcctgggcgc ggagtggaaa

6801 cttttgtccg agaccgagaa gcggccgttc atcgacgagg
cacatgaagg agcacccgga ttataaatac cggccgcggc

6901 ggaaaaccaa gacgctcatg aagaaggata agtacacgct
ccggcgggaa cagcatggcg agcggggttg gggtgggege

7001 cggcctgggt gcgggcgtga accagcgcat ggacagctac
caacggcagc tacagcatga tgcaggagca gctgggctac

7101 ccgcagcacc cgggcctcaa cgctcacggc gcggcacaga
gacgtcagcg ccctgcagta caactccatg accagctcgc

7201 agacctacat gaacggctcg cccacctaca gcatgtccta
gtatggcgct gggctccatg ggctctgtgg tcaagtccga

7301 ggccagctcc agcccccccg tggttacctc ttcctcccac
cggggacctc cgggacatga tcagcatgta cctccccggce

7401 gccgaggtgc cggagcccgc tgcgcccagt agactgcaca
ggcccggtge ccggcacggc cattaacggc acactgcccc

7501 tgtcgcacat gggtagtggg caatgtacta actacgcttt
ttgaaagtaa ccccggtcct atgcccctca acgtgaactt

7601 caccaacagg aactatgacc tcgactacga ctccgtacag
ggaagagaat ttctatcacc agcaacagca gagcgagctg

7701 cagccgcccg cgcccagtga ggatatctgg aagaaattcg
ctgtccccga gccgceccgetc cgggctctge tctccatcct

7801 atgttgcggt cgctacgtcc ttctccccaa gggaagacga
tctccaccgce cgatcagctg gagatgatga ccgagttact

7901 tggaggagac atggtgaacc agagcttcat ctgcgatcct
gaacatcatc atccaggact gtatgtggag cggtttctca
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actcgctaac
ctccacctgc
ccacctccca
acattccgcc
ttcggtcatc
caagaggcgg
tcccectggg
aggattccat
ggttcctgece
aaacctatac
ccgctccgat
gccttacaca
ttattttcca
aaggaatgca
ccccccacct
gttgtggaaa
ggtgcacatg
tggccacaca
ggcggcgace
caggagaacc
ccaagcggct
tcccggaggce
gcgcacatga
tgcaaccgat
ctcgcagcag
tccagggcegce
tggcccagcea
gttgaaactc
ccctatttca
agctgcttcc
tgacggcggce

gacgacgaga

ccaccaggaa
agcttcagct
cggccccctt
acagcagcct
agtgttagca
tccegtectyg
gcggcagctc
ccccatccgg
tgccagagga
caagagttct
gaactgacca
tgaagaggca
ccatattgcc
aggtctgttg
ggcgacaggt
gagtcaaatg
ctttacatgt
tatgatgtat
ggcggcaacc
ccaagatgca
gcgcgcetctg
ttgctggccce
acggctggag
gcaccgctac
ggcacccccg
cctgccaggce
ctaccagagc
gctggegatg
tctgcgacga
caccccgcecce
ggtggcaact

ccttcatcaa



8001 gccgctgcca agctggtctc ggagaagctg gcctcctacc
accagcctga gccccgcecccg cgggcacagc gtctgctcca

8101 cctccagcct gtacctgcag gacctcaccg ccgccgcegtc
tggtctttcc ctacccgctc aacgacagca gctcgcccaa

8201 atcctgtacc tcgtccgatt ccacggcctt ctctccttcc
cgagtcctcc ccacgggcca gccctgagcc cctagtgcectg

8301 catgaggaga caccgcccac caccagcagc gactctgaag
gaaattgatg tggtgtctgt ggagaagagg caaacccctg

8401 ccaagaggtc ggagtcgggc tcatctccat cccgaggcca
cactggtcct caagaggtgc cacgtctcca ctcaccagca

8501 caactacgcc gcacccccct ccacaaggaa ggactatcca
ggacagtggc agggtcctga agcagatcag caacaaccgc

8601 aagtgctcca gccccaggtc ctcagacacg gaggaaaacd
gtcttggaac gtcagaggag gaacgagctg aagcgcagct

8701 tttttgccct gcgtgaccag atccctgaat tggaaaacaa
tgatcctcaa aaaagccacc gcctacatcc tgtccattca

8801 agcagacgag cacaagctca cctctgaaaa ggacttattg
gaaacacaaa ctcgaacagc ttcgaaactc tggtgcataa

8901 atcgatagat cctaatcaac ctctggatta caaaatttgt
taactatgtt gctcctttta cgctatgtgg atacgctgct

9001 ttaatgcctt tgtatcatgc tattgcttcc cgtatggctt
aaatcctggt tgctgtctct ttatgaggag ttgtggcccg

9101 ttgtcaggca acgtggcgtg gtgtgcactg tgtttgctga
gcattgccac cacctgtcag ctcctttccg ggactttcgc

9201 tttccccctc cctattgcca cggcggaact catcgccgcc
aggggctcgg ctgttgggca ctgacaattc cgtggtgttg

9301 tcggggaaat catcgtcctt tccttggctg ctcgcctgtg
gggacgtcct tctgctacgt cccttcggcc ctcaatccag

9401 cggaccttcc ttcccgcggc ctgctgeccgg ctctgeggcec
gccctcagac gagtcggatc tccctttggg ccgcctcccc

9501 gcctggtacc tttaagacca atgacttaca aggcagctgt
aagaaaaggg gggactggaa gggctaattc actcccaacg

9601 aagacaagat cacctgcagg acaggcgcgc cataacttcg
gttatggtac ctgcgcgccc tgctttttge ttgtactggg

9701 tctctctggt tagaccagat ctgagcctgg gagctctctg
cttaagcctc aataaagctt gccttgagtg cttcaagtag

9801 tgtgtgcccg tctgttgtgt gactctggta actagagatc
tgtggaaaat ctctagcacc cgggcgatta aggaaagggc

9901 tagatcattc ttgaagacga aagggcctcg tgatacgcct
tgataataat ggtttcttag acgtcaggtg gcacttttcg

10001 gggaaatgtg cgcggaaccc ctatttgttt atttttctaa
gctcatgaga caataaccct gataaatgct tcaataatat

10101 tgaaaaagga agagtatgag tattcaacat ttccgtgtcg
gcattttgcc ttcctgtttt tgctcaccca gaaacgctgg

10201 tgaaagtaaa agatgctgaa gatcagttgg gtgcacgagt
tcaacagcgg taagatcctt gagagttttc gccccgaaga

10301 acgttttcca atgatgagca cttttaaagt tctgctatgt
tgacgccggg caagagcaac tcggtcgccg catacactat

10401 tctcagaatg acttggttga gtactcacca gtcacagaaa
acagtaagag aattatgcag tgctgccata accatgagtg

10501 ataacactgc ggccaactta cttctgacaa cgatcggagg
ttttgcacaa catgggggat catgtaactc gccttgatcg

10601 ttgggaaccg gagctgaatg aagccatacc aaacgacgag
agcaatggca acaacgttgc gcaaactatt aactggcgaa

10701 ctacttactc tagcttcccg gcaacaatta atagactgga
ggaccacttc tgcgctcggc ccttccggct ggctggttta

10801 ttgctgataa atctggagcc ggtgagcgtg ggtctcgcgg
cagatggtaa gccctcccgt atcgtagtta tctacacgac

10901 ggggagtcag gcaactatgg atgaacgaaa tagacagatc
gattaagcat tggtaactgt cagaccaagt ttactcatat

11001 atactttaga ttgatttaaa acttcatttt taatttaaaa
tttgataatc tcatgaccaa aatcccttaa cgtgagtttt

11101 cgttccactg agcgtcagac cccgtagaaa agatcaaagg
ttctgcgegt aatctgctgc ttgcaaacaa aaaaaccacc
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aggctgcgeg
cgagtgcatt
tcggactcgce
aagagcaaga
cagcaaacct
gctgccaaga
acaagaggcg
cgaaaaggcc
aggaaacgac
gaaagattga
tcattttctc
cgcaaccccc
tgccttgecce
ttgccacctg
tcttccgegt
agatcttagc
tatagcatac
gctaactagg
cctcagaccc
atttttatag
atacattcaa
cccttattcc
gggttacatc
ggcgeggtat
agcatcttac
accgaaggag
cgtgacacca
tggaggcgga
tatcattgca
gctgagatag
ggatctaggt

atcttcttga

caaagacagc
gacccctcag
tgctgtcctc
agatgaggaa
ccgcacagcc
gggccaagtt
gacacacaac
cccaaggtag
gagaacagtt
ctggtattct
ctccttgtat
actggttggg
gctgctggac
gattctgcgce
cttcgcecttc
cactttttaa
attatacgaa
gaacccactg
ttttagtcag
gttaatgtca
atatgtatcc
cttttttgcy
gaactggatc
tatcccgtgt
ggatggcatg
ctaaccgctt
cgatgcctgt
taaagttgca
gcactggggc
gtgcctcact
gaagatcctt

gatccttttt



11201 gctaccagcg gtggtttgtt tgccggatca agagctacca
tggcttcagc agagcgcaga taccaaatac tgttcttcta

11301 gtgtagccgt agttaggcca ccacttcaag aactctgtag
ctgctaatcc tgttaccagt ggctgctgcc agtggcgata

11401 agtcgtgtct taccgggttg gactcaagac gatagttacc
gctgaacggg gggttcgtgc acacagccca gcttggagcg

11501 aacgacctac accgaactga gatacctaca gcgtgagcta
cgaagggaga aaggcggaca ggtatccggt aagcggcagg

11601 gtcggaacag gagagcgcac gagggagctt ccagggggaa
cctgtcgggt ttcgccacct ctgacttgag cgtcgatttt

11701 tgtgatgctc gtcagggggg cggagcctat ggaaaaacgc
ggttcctggc cttttgctgg ccttttgctc acatgttctt

11801 tcctgcgtta tcccctgatt ctgtggataa ccgtattacc
cgctcgccge agccgaacga ccgagcgcag cgagtcagtg

11901 agcgaggaag cggaagagcg cccaatacgc aaaccgcctc
cattaatgca gcaagctcat ggctgactaa ttttttttat

12001 ttatgcagag gccgaggccg cctcggcctc tgagctattc
ttttggaggc ctaggctttt gcaaaaagct ccccgtggca

12101 cgacaggttt cccgactgga aagcgggcag tgagcgcaac
cactcattag gcaccccagg ctttacactt tatgcttccg

12201 gctcgtatgt tgtgtggaat tgtgagcgga taacaatttc
atgattacga atttcacaaa taaagcattt ttttcactgc

12301 attctagttg tggtttgtcc aaactcatca atgtatctta
taactcaagc taaccaaaat catcccaaac ttcccacccc

12401 ataccctatt accactgcca attacctgtg gtttcattta
tgaattattt tcattttaaa gaaattgtat ttgttaaata

12501 tgtactacaa acttagtagt

Component Fragments
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actctttttc
caccgcctac
ggataaggcg
tgagaaagcg
acgcctggta
cagcaacgcg
gcctttgagt
tccecgegeg
cagaagtagt
gcaattaatg
acacaggaaa
tcatgtctgg

ctctaaacct

cgaaggtaac
atacctcgct
cagcggtcgg
ccacgcttcc
tctttatagt
gcctttttac
gagctgatac
ttggccgatt
gaggaggctt
tgagttagct
cagctatgac
atcaactgga

gtgattcctc



