
Vector Summary

Vector ID VB250613-1530fzr

Vector Name pLV[Exp]-Hygro-EF1A>hETFDH[NM_004453.4]

Vector Size 11152 bp

Viral Genome Size 7325 bp

Vector Type Mammalian Gene Expression Lentiviral Vector

Inserted Promoter EF1A

Inserted ORF hETFDH[NM_004453.4]

Inserted Marker Hygro

Plasmid Copy Number High

Antibiotic Resistance Ampicillin

Cloning Host VB UltraStable (or alternative strain)
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Name Position Size
(bp) Type Description Application notes

CMV promoter  1-581 581 Promoter
Human cytomegalovirus
immediate early
enhancer/promoter

Strong promoter; may
have variable strength in
some cell types.

5' LTR-ΔU3  582-762 181 LTR Truncated HIV-1 5' long
terminal repeat

Allows transcription of
viral RNA and its
packaging into virus.

Ψ  873-917 45 Miscellaneo
us HIV-1 packaging signal Allows packaging of viral

RNA into virus.

RRE  1427-1660 234 Miscellaneo
us

HIV-1 Rev response
element

Rev protein binding site
that allows Rev-
dependent nuclear export
of viral RNA during viral
packaging.

cPPT  2152-2268 117 Miscellaneo
us Central polypurine tract

Facilitates the nuclear
import of HIV-1 cDNA
through a central DNA
flap.

EF1A  2336-3514 1179 Promoter
Human eukaryotic
translation elongation
factor 1 α1 promoter

Strong promoter.

Kozak  3539-3544 6 Miscellaneo
us

Kozak translation
initiation sequence

Facilitates translation
initiation of ATG start
codon downstream of the
Kozak sequence.

hETFDH[NM_0
04453.4]  3545-5398 1854 CDS NM_004453 None

WPRE  5437-6034 598 Miscellaneo
us

Woodchuck hepatitis
virus posttranscriptional
regulatory element

Enhances virus stability in
packaging cells, leading to
higher titer of packaged
virus; enhances higher
expression of transgenes.

mPGK
promoter  6053-6563 511 Promoter

Mouse
phosphoglycerate kinase
1 promoter

Medium-strength
promoter.

Hygro  6576-7601 1026 CDS Hygromycin resistance
gene

Allows cells to be resistant
to hygromycin B.
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3' LTR-ΔU3  7672-7906 235 LTR Truncated HIV-1 3' long
terminal repeat

Allows packaging of viral
RNA into virus; self-
inactivates the 5' LTR by a
copying mechanism
during viral genome
integration; contains
polyadenylation signal for
transcription termination.

SV40 early pA  7979-8113 135 Regulatory
Elements

Simian virus 40 early
polyadenylation signal

Allows transcription
termination and
polyadenylation of mRNA
transcribed by Pol II RNA
polymerase.

AmpiciIIin  9067-9927 861 CDS AmpiciIIin resistance
gene

Allows E. coli to be
resistant to ampiciIIin.

pUC ori  10098-
10686 589 Rep_origin pUC origin of replication

Facilitates plasmid
replication in E. coli;
regulates high-copy
plasmid number (500-
700).

Name Position Size
(bp) Type Description Application notes

Note: Components added by user are listed in bold red text.

Vector Sequence
1

81
161
241
321
401
481
561
641
721
801
881
961

1041
1121
1201
1281
1361

TAGTTATTAA TAGTAATCAA TTACGGGGTC ATTAGTTCAT AGCCCATATA TGGAGTTCCG CGTTACATAA CTTACGGTAA
ATGGCCCGCC TGGCTGACCG CCCAACGACC CCCGCCCATT GACGTCAATA ATGACGTATG TTCCCATAGT AACGCCAATA
GGGACTTTCC ATTGACGTCA ATGGGTGGAG TATTTACGGT AAACTGCCCA CTTGGCAGTA CATCAAGTGT ATCATATGCC
AAGTACGCCC CCTATTGACG TCAATGACGG TAAATGGCCC GCCTGGCATT ATGCCCAGTA CATGACCTTA TGGGACTTTC
CTACTTGGCA GTACATCTAC GTATTAGTCA TCGCTATTAC CATGGTGATG CGGTTTTGGC AGTACATCAA TGGGCGTGGA
TAGCGGTTTG ACTCACGGGG ATTTCCAAGT CTCCACCCCA TTGACGTCAA TGGGAGTTTG TTTTGGCACC AAAATCAACG
GGACTTTCCA AAATGTCGTA ACAACTCCGC CCCATTGACG CAAATGGGCG GTAGGCGTGT ACGGTGGGAG GTCTATATAA
GCAGAGCTGG TTTAGTGAAC CGGGTCTCTC TGGTTAGACC AGATCTGAGC CTGGGAGCTC TCTGGCTAAC TAGGGAACCC
ACTGCTTAAG CCTCAATAAA GCTTGCCTTG AGTGCTTCAA GTAGTGTGTG CCCGTCTGTT GTGTGACTCT GGTAACTAGA
GATCCCTCAG ACCCTTTTAG TCAGTGTGGA AAATCTCTAG CAGTGGCGCC CGAACAGGGA CTTGAAAGCG AAAGGGAAAC
CAGAGGAGCT CTCTCGACGC AGGACTCGGC TTGCTGAAGC GCGCACGGCA AGAGGCGAGG GGCGGCGACT GGTGAGTACG
CCAAAAATTT TGACTAGCGG AGGCTAGAAG GAGAGAGATG GGTGCGAGAG CGTCAGTATT AAGCGGGGGA GAATTAGATC
GCGATGGGAA AAAATTCGGT TAAGGCCAGG GGGAAAGAAA AAATATAAAT TAAAACATAT AGTATGGGCA AGCAGGGAGC
TAGAACGATT CGCAGTTAAT CCTGGCCTGT TAGAAACATC AGAAGGCTGT AGACAAATAC TGGGACAGCT ACAACCATCC
CTTCAGACAG GATCAGAAGA ACTTAGATCA TTATATAATA CAGTAGCAAC CCTCTATTGT GTGCATCAAA GGATAGAGAT
AAAAGACACC AAGGAAGCTT TAGACAAGAT AGAGGAAGAG CAAAACAAAA GTAAGACCAC CGCACAGCAA GCGGCCGCTG
ATCTTCAGAC CTGGAGGAGG AGATATGAGG GACAATTGGA GAAGTGAATT ATATAAATAT AAAGTAGTAA AAATTGAACC
ATTAGGAGTA GCACCCACCA AGGCAAAGAG AAGAGTGGTG CAGAGAGAAA AAAGAGCAGT GGGAATAGGA GCTTTGTTCC
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1441
1521
1601
1681
1761
1841
1921
2001
2081
2161
2241
2321
2401
2481
2561
2641
2721
2801
2881
2961
3041
3121
3201
3281
3361
3441
3521
3601
3681
3761
3841
3921
4001
4081
4161
4241
4321
4401
4481
4561
4641
4721
4801
4881
4961
5041
5121

TTGGGTTCTT GGGAGCAGCA GGAAGCACTA TGGGCGCAGC GTCAATGACG CTGACGGTAC AGGCCAGACA ATTATTGTCT
GGTATAGTGC AGCAGCAGAA CAATTTGCTG AGGGCTATTG AGGCGCAACA GCATCTGTTG CAACTCACAG TCTGGGGCAT
CAAGCAGCTC CAGGCAAGAA TCCTGGCTGT GGAAAGATAC CTAAAGGATC AACAGCTCCT GGGGATTTGG GGTTGCTCTG
GAAAACTCAT TTGCACCACT GCTGTGCCTT GGAATGCTAG TTGGAGTAAT AAATCTCTGG AACAGATTTG GAATCACACG
ACCTGGATGG AGTGGGACAG AGAAATTAAC AATTACACAA GCTTAATACA CTCCTTAATT GAAGAATCGC AAAACCAGCA
AGAAAAGAAT GAACAAGAAT TATTGGAATT AGATAAATGG GCAAGTTTGT GGAATTGGTT TAACATAACA AATTGGCTGT
GGTATATAAA ATTATTCATA ATGATAGTAG GAGGCTTGGT AGGTTTAAGA ATAGTTTTTG CTGTACTTTC TATAGTGAAT
AGAGTTAGGC AGGGATATTC ACCATTATCG TTTCAGACCC ACCTCCCAAC CCCGAGGGGA CCCGACAGGC CCGAAGGAAT
AGAAGAAGAA GGTGGAGAGA GAGACAGAGA CAGATCCATT CGATTAGTGA ACGGATCTCG ACGGTATCGC CTTTAAAAGA
AAAGGGGGGA TTGGGGGGTA CAGTGCAGGG GAAAGAATAG TAGACATAAT AGCAACAGAC ATACAAACTA AAGAATTACA
AAAACAAATT ACAAAAATTC AAAATTTTCG GGTTTATTAC AGGGACAGCA GAGATCCAGT TTATCGAGGC TAGCCAACTT
TGTATAGAAA AGTTGGGCTC CGGTGCCCGT CAGTGGGCAG AGCGCACATC GCCCACAGTC CCCGAGAAGT TGGGGGGAGG
GGTCGGCAAT TGAACCGGTG CCTAGAGAAG GTGGCGCGGG GTAAACTGGG AAAGTGATGT CGTGTACTGG CTCCGCCTTT
TTCCCGAGGG TGGGGGAGAA CCGTATATAA GTGCAGTAGT CGCCGTGAAC GTTCTTTTTC GCAACGGGTT TGCCGCCAGA
ACACAGGTAA GTGCCGTGTG TGGTTCCCGC GGGCCTGGCC TCTTTACGGG TTATGGCCCT TGCGTGCCTT GAATTACTTC
CACCTGGCTG CAGTACGTGA TTCTTGATCC CGAGCTTCGG GTTGGAAGTG GGTGGGAGAG TTCGAGGCCT TGCGCTTAAG
GAGCCCCTTC GCCTCGTGCT TGAGTTGAGG CCTGGCCTGG GCGCTGGGGC CGCCGCGTGC GAATCTGGTG GCACCTTCGC
GCCTGTCTCG CTGCTTTCGA TAAGTCTCTA GCCATTTAAA ATTTTTGATG ACCTGCTGCG ACGCTTTTTT TCTGGCAAGA
TAGTCTTGTA AATGCGGGCC AAGATCTGCA CACTGGTATT TCGGTTTTTG GGGCCGCGGG CGGCGACGGG GCCCGTGCGT
CCCAGCGCAC ATGTTCGGCG AGGCGGGGCC TGCGAGCGCG GCCACCGAGA ATCGGACGGG GGTAGTCTCA AGCTGGCCGG
CCTGCTCTGG TGCCTGGTCT CGCGCCGCCG TGTATCGCCC CGCCCTGGGC GGCAAGGCTG GCCCGGTCGG CACCAGTTGC
GTGAGCGGAA AGATGGCCGC TTCCCGGCCC TGCTGCAGGG AGCTCAAAAT GGAGGACGCG GCGCTCGGGA GAGCGGGCGG
GTGAGTCACC CACACAAAGG AAAAGGGCCT TTCCGTCCTC AGCCGTCGCT TCATGTGACT CCACGGAGTA CCGGGCGCCG
TCCAGGCACC TCGATTAGTT CTCGAGCTTT TGGAGTACGT CGTCTTTAGG TTGGGGGGAG GGGTTTTATG CGATGGAGTT
TCCCCACACT GAGTGGGTGG AGACTGAAGT TAGGCCAGCT TGGCACTTGA TGTAATTCTC CTTGGAATTT GCCCTTTTTG
AGTTTGGATC TTGGTTCATT CTCAAGCCTC AGACAGTGGT TCAAAGTTTT TTTCTTCCAT TTCAGGTGTC GTGACAAGTT
TGTACAAAAA AGCAGGCTGC CACCATGCTG GTGCCGCTAG CCAAGCTGTC CTGCCTGGCA TATCAGTGCT TTCATGCCTT
AAAAATTAAG AAAAATTATC TACCTCTATG TGCTACAAGA TGGTCTTCAA CTTCTACTGT GCCTCGAATT ACTACCCATT
ATACTATTTA TCCCCGGGAT AAGGACAAGA GATGGGAAGG AGTGAACATG GAAAGGTTTG CAGAAGAAGC AGATGTTGTA
ATAGTTGGTG CAGGCCCTGC AGGGCTCTCT GCAGCTGTTC GTCTAAAACA GTTGGCTGTG GCACATGAAA AGGACATCCG
TGTGTGTCTA GTGGAGAAAG CTGCCCAGAT AGGAGCTCAT ACTCTCTCAG GGGCTTGCCT TGATCCAGGT GCTTTTAAAG
AACTCTTCCC AGACTGGAAA GAGAAGGGGG CTCCACTTAA CACTCCTGTA ACAGAAGACA GATTTGGAAT TTTAACAGAG
AAATACAGAA TTCCTGTGCC AATTCTTCCA GGGCTTCCAA TGAATAATCA TGGCAATTAC ATTGTACGCT TGGGACATTT
AGTGAGCTGG ATGGGCGAAC AAGCAGAAGC CCTTGGTGTT GAAGTATACC CTGGTTATGC AGCTGCTGAG GTCCTTTTTC
ATGATGATGG TAGTGTAAAA GGAATTGCCA CTAACGATGT AGGGATACAA AAGGATGGTG CACCAAAGGC AACATTTGAG
AGAGGACTGG AACTACATGC TAAAGTCACA ATTTTTGCAG AAGGTTGCCA TGGACATCTA GCCAAGCAAC TATATAAGAA
GTTTGATTTG AGAGCAAATT GTGAACCTCA AACCTACGGG ATTGGACTGA AGGAGTTATG GGTTATTGAT GAAAAGAACT
GGAAACCTGG GAGAGTAGAT CACACTGTTG GTTGGCCCTT GGACAGACAT ACCTATGGAG GATCTTTCCT CTATCATTTG
AATGAAGGTG AACCCCTAGT AGCTCTTGGT CTTGTGGTTG GTCTAGACTA TCAGAATCCA TACCTGAGTC CATTTAGAGA
GTTCCAAAGG TGGAAACACC ATCCTAGCAT TCGGCCAACC TTGGAAGGTG GAAAAAGGAT TGCATACGGA GCCAGAGCTC
TCAATGAAGG TGGCTTTCAG TCTATACCAA AACTCACCTT TCCTGGTGGT TTACTAATTG GTTGTAGTCC TGGTTTTATG
AATGTTCCCA AGATCAAAGG TACTCACACA GCAATGAAAA GTGGAATTTT AGCAGCAGAA TCTATTTTTA ATCAACTAAC
TAGTGAAAAT CTCCAATCAA AGACAATAGG ACTCCATGTA ACTGAATATG AGGACAATTT GAAGAACTCA TGGGTATGGA
AAGAGCTATA TTCTGTTAGA AATATAAGAC CGTCCTGCCA CGGAGTACTG GGTGTATATG GAGGGATGAT TTACACTGGA
ATCTTTTACT GGATATTGAG AGGAATGGAG CCGTGGACTC TGAAACATAA AGGTTCTGAC TTTGAACGGC TCAAGCCAGC
CAAGGATTGC ACACCTATTG AGTATCCAAA ACCCGATGGA CAGATCAGTT TTGACCTCTT GTCATCTGTG GCTCTGAGTG
GTACTAATCA TGAACATGAC CAGCCGGCAC ACTTAACCTT AAGGGATGAC AGTATACCTG TAAATAGAAA TCTGTCGATA

www.vectorbuilder.com

Page  4 / 7Vector # :  VB250613-1530fzr

file:///tmp/www.vectorbuilder.com


5201
5281
5361
5441
5521
5601
5681
5761
5841
5921
6001
6081
6161
6241
6321
6401
6481
6561
6641
6721
6801
6881
6961
7041
7121
7201
7281
7361
7441
7521
7601
7681
7761
7841
7921
8001
8081
8161
8241
8321
8401
8481
8561
8641
8721
8801
8881

TATGATGGGC CCGAGCAGCG ATTCTGTCCT GCAGGAGTTT ATGAATTTGT ACCTGTGGAA CAAGGTGATG GATTTCGGTT
ACAGATAAAT GCTCAGAACT GTGTACATTG TAAAACATGT GATATTAAAG ATCCAAGTCA GAATATTAAC TGGGTGGTAC
CTGAAGGTGG AGGAGGACCT GCTTACAATG GAATGTAAAC CCAGCTTTCT TGTACAAAGT GGTGATAATC GAATTCCGAT
AATCAACCTC TGGATTACAA AATTTGTGAA AGATTGACTG GTATTCTTAA CTATGTTGCT CCTTTTACGC TATGTGGATA
CGCTGCTTTA ATGCCTTTGT ATCATGCTAT TGCTTCCCGT ATGGCTTTCA TTTTCTCCTC CTTGTATAAA TCCTGGTTGC
TGTCTCTTTA TGAGGAGTTG TGGCCCGTTG TCAGGCAACG TGGCGTGGTG TGCACTGTGT TTGCTGACGC AACCCCCACT
GGTTGGGGCA TTGCCACCAC CTGTCAGCTC CTTTCCGGGA CTTTCGCTTT CCCCCTCCCT ATTGCCACGG CGGAACTCAT
CGCCGCCTGC CTTGCCCGCT GCTGGACAGG GGCTCGGCTG TTGGGCACTG ACAATTCCGT GGTGTTGTCG GGGAAGCTGA
CGTCCTTTCC ATGGCTGCTC GCCTGTGTTG CCACCTGGAT TCTGCGCGGG ACGTCCTTCT GCTACGTCCC TTCGGCCCTC
AATCCAGCGG ACCTTCCTTC CCGCGGCCTG CTGCCGGCTC TGCGGCCTCT TCCGCGTCTT CGCCTTCGCC CTCAGACGAG
TCGGATCTCC CTTTGGGCCG CCTCCCCGCA TCGGGAATTC CCGCGGTTCG AATTCTACCG GGTAGGGGAG GCGCTTTTCC
CAAGGCAGTC TGGAGCATGC GCTTTAGCAG CCCCGCTGGG CACTTGGCGC TACACAAGTG GCCTCTGGCC TCGCACACAT
TCCACATCCA CCGGTAGGCG CCAACCGGCT CCGTTCTTTG GTGGCCCCTT CGCGCCACCT TCTACTCCTC CCCTAGTCAG
GAAGTTCCCC CCCGCCCCGC AGCTCGCGTC GTGCAGGACG TGACAAATGG AAGTAGCACG TCTCACTAGT CTCGTGCAGA
TGGACAGCAC CGCTGAGCAA TGGAAGCGGG TAGGCCTTTG GGGCAGCGGC CAATAGCAGC TTTGCTCCTT CGCTTTCTGG
GCTCAGAGGC TGGGAAGGGG TGGGTCCGGG GGCGGGCTCA GGGGCGGGCT CAGGGGCGGG GCGGGCGCCC GAAGGTCCTC
CGGAGGCCCG GCATTCTGCA CGCTTCAAAA GCGCACGTCT GCCGCGCTGT TCTCCTCTTC CTCATCTCCG GGCCTTTCGA
CCTCACGTGG CCACCATGAA AAAGCCTGAA CTCACCGCGA CGTCTGTCGA GAAGTTTCTG ATCGAAAAGT TCGACAGCGT
CTCCGACCTG ATGCAGCTCT CGGAGGGCGA AGAATCTCGT GCTTTCAGCT TCGATGTAGG AGGGCGTGGA TATGTCCTGC
GGGTAAATAG CTGCGCCGAT GGTTTCTACA AAGATCGTTA TGTTTATCGG CACTTTGCAT CGGCCGCGCT CCCGATTCCG
GAAGTGCTTG ACATTGGGGA ATTTAGCGAG AGCCTGACCT ATTGCATCTC CCGCCGTGCA CAGGGTGTCA CGTTGCAAGA
CCTGCCTGAA ACCGAACTGC CCGCTGTTCT GCAGCCGGTC GCGGAGGCCA TGGATGCGAT CGCTGCGGCC GATCTTAGCC
AGACGAGCGG GTTCGGCCCA TTCGGACCGC AAGGAATCGG TCAATACACT ACATGGCGTG ATTTCATATG CGCGATTGCT
GATCCCCATG TGTATCACTG GCAAACTGTG ATGGACGACA CCGTCAGTGC GTCCGTCGCG CAGGCTCTCG ATGAGCTGAT
GCTTTGGGCC GAGGACTGCC CCGAAGTCCG GCACCTCGTG CACGCGGATT TCGGCTCCAA CAATGTCCTG ACGGACAATG
GCCGCATAAC AGCGGTCATT GACTGGAGCG AGGCGATGTT CGGGGATTCC CAATACGAGG TCGCCAACAT CTTCTTCTGG
AGGCCGTGGT TGGCTTGTAT GGAGCAGCAG ACGCGCTACT TCGAGCGGAG GCATCCGGAG CTTGCAGGAT CGCCGCGGCT
CCGGGCGTAT ATGCTCCGCA TTGGTCTTGA CCAACTCTAT CAGAGCTTGG TTGACGGCAA TTTCGATGAT GCAGCTTGGG
CGCAGGGTCG ATGCGACGCA ATCGTCCGAT CCGGAGCCGG GACTGTCGGG CGTACACAAA TCGCCCGCAG AAGCGCGGCC
GTCTGGACCG ATGGCTGTGT AGAAGTACTC GCCGATAGTG GAAACCGACG CCCCAGCACT CGTCCGAGGG CAAAGGAATA
GGGTACCTTT AAGACCAATG ACTTACAAGG CAGCTGTAGA TCTTAGCCAC TTTTTAAAAG AAAAGGGGGG ACTGGAAGGG
CTAATTCACT CCCAACGAAG ACAAGATCTG CTTTTTGCTT GTACTGGGTC TCTCTGGTTA GACCAGATCT GAGCCTGGGA
GCTCTCTGGC TAACTAGGGA ACCCACTGCT TAAGCCTCAA TAAAGCTTGC CTTGAGTGCT TCAAGTAGTG TGTGCCCGTC
TGTTGTGTGA CTCTGGTAAC TAGAGATCCC TCAGACCCTT TTAGTCAGTG TGGAAAATCT CTAGCAGTAG TAGTTCATGT
CATCTTATTA TTCAGTATTT ATAACTTGCA AAGAAATGAA TATCAGAGAG TGAGAGGAAC TTGTTTATTG CAGCTTATAA
TGGTTACAAA TAAAGCAATA GCATCACAAA TTTCACAAAT AAAGCATTTT TTTCACTGCA TTCTAGTTGT GGTTTGTCCA
AACTCATCAA TGTATCTTAT CATGTCTGGC TCTAGCTATC CCGCCCCTAA CTCCGCCCAT CCCGCCCCTA ACTCCGCCCA
GTTCCGCCCA TTCTCCGCCC CATGGCTGAC TAATTTTTTT TATTTATGCA GAGGCCGAGG CCGCCTCGGC CTCTGAGCTA
TTCCAGAAGT AGTGAGGAGG CTTTTTTGGA GGCCTAGGGA CGTACCCAAT TCGCCCTATA GTGAGTCGTA TTACGCGCGC
TCACTGGCCG TCGTTTTACA ACGTCGTGAC TGGGAAAACC CTGGCGTTAC CCAACTTAAT CGCCTTGCAG CACATCCCCC
TTTCGCCAGC TGGCGTAATA GCGAAGAGGC CCGCACCGAT CGCCCTTCCC AACAGTTGCG CAGCCTGAAT GGCGAATGGG
ACGCGCCCTG TAGCGGCGCA TTAAGCGCGG CGGGTGTGGT GGTTACGCGC AGCGTGACCG CTACACTTGC CAGCGCCCTA
GCGCCCGCTC CTTTCGCTTT CTTCCCTTCC TTTCTCGCCA CGTTCGCCGG CTTTCCCCGT CAAGCTCTAA ATCGGGGGCT
CCCTTTAGGG TTCCGATTTA GTGCTTTACG GCACCTCGAC CCCAAAAAAC TTGATTAGGG TGATGGTTCA CGTAGTGGGC
CATCGCCCTG ATAGACGGTT TTTCGCCCTT TGACGTTGGA GTCCACGTTC TTTAATAGTG GACTCTTGTT CCAAACTGGA
ACAACACTCA ACCCTATCTC GGTCTATTCT TTTGATTTAT AAGGGATTTT GCCGATTTCG GCCTATTGGT TAAAAAATGA
GCTGATTTAA CAAAAATTTA ACGCGAATTT TAACAAAATA TTAACGCTTA CAATTTAGGT GGCACTTTTC GGGGAAATGT
GCGCGGAACC CCTATTTGTT TATTTTTCTA AATACATTCA AATATGTATC CGCTCATGAG ACAATAACCC TGATAAATGC
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8961
9041
9121
9201
9281
9361
9441
9521
9601
9681
9761
9841
9921

10001
10081
10161
10241
10321
10401
10481
10561
10641
10721
10801
10881
10961
11041
11121

TTCAATAATA TTGAAAAAGG AAGAGTATGA GTATTCAACA TTTCCGTGTC GCCCTTATTC CCTTTTTTGC GGCATTTTGC
CTTCCTGTTT TTGCTCACCC AGAAACGCTG GTGAAAGTAA AAGATGCTGA AGATCAGTTG GGTGCACGAG TGGGTTACAT
CGAACTGGAT CTCAACAGCG GTAAGATCCT TGAGAGTTTT CGCCCCGAAG AACGTTTTCC AATGATGAGC ACTTTTAAAG
TTCTGCTATG TGGCGCGGTA TTATCCCGTA TTGACGCCGG GCAAGAGCAA CTCGGTCGCC GCATACACTA TTCTCAGAAT
GACTTGGTTG AGTACTCACC AGTCACAGAA AAGCATCTTA CGGATGGCAT GACAGTAAGA GAATTATGCA GTGCTGCCAT
AACCATGAGT GATAACACTG CGGCCAACTT ACTTCTGACA ACGATCGGAG GACCGAAGGA GCTAACCGCT TTTTTGCACA
ACATGGGGGA TCATGTAACT CGCCTTGATC GTTGGGAACC GGAGCTGAAT GAAGCCATAC CAAACGACGA GCGTGACACC
ACGATGCCTG TAGCAATGGC AACAACGTTG CGCAAACTAT TAACTGGCGA ACTACTTACT CTAGCTTCCC GGCAACAATT
AATAGACTGG ATGGAGGCGG ATAAAGTTGC AGGACCACTT CTGCGCTCGG CCCTTCCGGC TGGCTGGTTT ATTGCTGATA
AATCTGGAGC CGGTGAGCGT GGGTCTCGCG GTATCATTGC AGCACTGGGG CCAGATGGTA AGCCCTCCCG TATCGTAGTT
ATCTACACGA CGGGGAGTCA GGCAACTATG GATGAACGAA ATAGACAGAT CGCTGAGATA GGTGCCTCAC TGATTAAGCA
TTGGTAACTG TCAGACCAAG TTTACTCATA TATACTTTAG ATTGATTTAA AACTTCATTT TTAATTTAAA AGGATCTAGG
TGAAGATCCT TTTTGATAAT CTCATGACCA AAATCCCTTA ACGTGAGTTT TCGTTCCACT GAGCGTCAGA CCCCGTAGAA
AAGATCAAAG GATCTTCTTG AGATCCTTTT TTTCTGCGCG TAATCTGCTG CTTGCAAACA AAAAAACCAC CGCTACCAGC
GGTGGTTTGT TTGCCGGATC AAGAGCTACC AACTCTTTTT CCGAAGGTAA CTGGCTTCAG CAGAGCGCAG ATACCAAATA
CTGTTCTTCT AGTGTAGCCG TAGTTAGGCC ACCACTTCAA GAACTCTGTA GCACCGCCTA CATACCTCGC TCTGCTAATC
CTGTTACCAG TGGCTGCTGC CAGTGGCGAT AAGTCGTGTC TTACCGGGTT GGACTCAAGA CGATAGTTAC CGGATAAGGC
GCAGCGGTCG GGCTGAACGG GGGGTTCGTG CACACAGCCC AGCTTGGAGC GAACGACCTA CACCGAACTG AGATACCTAC
AGCGTGAGCT ATGAGAAAGC GCCACGCTTC CCGAAGAGAG AAAGGCGGAC AGGTATCCGG TAAGCGGCAG GGTCGGAACA
GGAGAGCGCA CGAGGGAGCT TCCAGGGGGA AACGCCTGGT ATCTTTATAG TCCTGTCGGG TTTCGCCACC TCTGACTTGA
GCGTCGATTT TTGTGATGCT CGTCAGGGGG GCGGAGCCTA TGGAAAAACG CCAGCAACGC GGCCTTTTTA CGGTTCCTGG
CCTTTTGCTG GCCTTTTGCT CACATGTTCT TTCCTGCGTT ATCCCCTGAT TCTGTGGATA ACCGTATTAC CGCCTTTGAG
TGAGCTGATA CCGCTCGCCG CAGCCGAACG ACCGAGCGCA GCGAGTCAGT GAGCGAGGAA GCGGAAGAGC GCCCAATACG
CAAACCGCCT CTCCCCGCGC GTTGGCCGAT TCATTAATGC AGCTGGCACG ACAGGTTTCC CGACTGGAAA GCGGGCAGTG
AGCGCAACGC AATTAATGTG AGTTAGCTCA CTCATTAGGC ACCCCAGGCT TTACACTTTA TGCTTCCGGC TCGTATGTTG
TGTGGAATTG TGAGCGGATA ACAATTTCAC ACAGGAAACA GCTATGACCA TGATTACGCC AAGCGCGCAA TTAACCCTCA
CTAAAGGGAA CAAAAGCTGG AGCTGCAAGC TT

Validation by Restriction Enzyme Digestion

Restriction Enzymes Cutting Sites DNA Fragments (bp)

XhoI 3302 11152

SmaI 3696 11152

XmaI 3694 11152

ApaLI 4219, 5651, 6857, 7159, 9183, 10429 1432, 1206, 302, 2024, 1246, 4942

AflII 646, 2716, 5159, 7790 2070, 2443, 2631, 4008

ApaLI+XhoI 3302, 4219, 5651, 6857, 7159, 9183,
10429

917, 1432, 1206, 302, 2024, 1246,
4025

ApaLI+XmaI 3694, 4219, 5651, 6857, 7159, 9183,
10429

525, 1432, 1206, 302, 2024, 1246,
4417

ApaLI+SmaI 3696, 4219, 5651, 6857, 7159, 9183,
10429

523, 1432, 1206, 302, 2024, 1246,
4419
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ApaLI+AflII 646, 2716, 4219, 5159, 5651, 6857, 7159,
7790, 9183, 10429

2070, 1503, 940, 492, 1206, 302, 631,
1393, 1246, 1369

Restriction Enzymes Cutting Sites DNA Fragments (bp)
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