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Created: 2020/8/3 [l111:52:53
Saved: not saved

Component Fragments

Name Length  Producedby 5'End 3'End
pEF backbone 4348 PCR Fwd Primer (auto)  Rev Primer (auto)
ACE2 2237 PCR Fwd Primer (auto)  Rev Primer (auto)
Fc from pFUSE/hIGG2 724 PCR Fwd Primer (auto)  Rev Primer (auto)
S/MAR from human chr.9 2097 PCR Fwd Primer (auto)  Rev Primer (auto)
S/MAR from human chr9
pEF backbone
om pFUSEL
Notes
¢ For assemblies of 4 or more fragments, we recommend using overlaps of at least 25 bp when using
NEBuilder.
¢ A 60 minute reaction is recommended for the assembly of more than 3 fragments.
» Primer pEF backbone_fwd has %GC outside of desired range (35-65%) in the annealing segment.
» Primer pEF backbone_rev has %GC outside of desired range (35-65%) in the annealing segment.
¢ Primer Fc from pFUSE/hIGG2_fwd has %GC outside of desired range (35-65%) in the annealing segment.
¢ Primer Fc from pFUSE/hIGG2_rev has %GC outside of desired range (35-65%) in the annealing segment.
¢ Primer S/MAR from human chr.9_fwd contains a run of 4+ repeats of a mono/di/trinucleotide.

Required oligos

Name Primer 5' (overlap/spacer/ANNEAL) 3' Len %GC 3 3 3
%GC Tm Ta

pEF backbone_fwd tctgggcattAGCGGCCGCACTCCTCAG 28 64 72 74.0 72.0

pEF backbone_rev acatggtggcGACCGGTGGATCCCGGGC 28 71 78 74.8 72.0

ACE2_fwd tccaccggtcGCCACCATGTCAAGCTCTTC 30 60 55 66.3 62.7

ACE2_rev ggcactccactccgeegettccgccTCCAAGTGTTGGCTG 44 64 47 61.7 62.7
TATC

Fc from pFUSE/ aacacttggaggcggaagcggcggaGTGGAGTGCCCACC 43 65 67 69.8 70.8

hIGG2_fwd TTGC

Fc from pFUSE/hIGG2_rev aacagtcttgCCAGCTAGCCGTGGCACT 28 57 67 70.9 70.8

S/MAR from human ggctagctggCAAGACTGTTACCCAGAAAAC 31 52 43 60.6 61.6

chr.9_fwd

S/MAR from human tgcggccgctAATGCCCAGATGGGTTCAC 29 62 53 65.3 61.6

chr.9_rev
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Build Settings
Property

Value

Product/Kit
Minimum Overlap
Minimum Overlap Tm
Circularize

PCR Polymerase/Kit
PCR Primer Conc.
Min. Primer Length

NEBuilder Assembly Tool v2.3.0

#E5520 NEBuilder HiFi DNA Assembly Cloning Kit
20 nt

48 °C

Yes

Q5 High-Fidelity DNA Polymerase

500 nM

18 nt

https://nebuilder.neb.com
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Assembled Sequence

#LOCUS
#DEFINITION
#ACCESSION
#VERSION
#KEYWORDS
#SOURCE

# ORGANISM
#REFERENCE
# AUTHORS
# TITLE

# JOURNAL
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#COMMENT
#FEATURES
source

gene

gene

gene

gene
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primer_

primer_

primer_

primer_

primer_

pEF_Episomal_Vector_ACE2_IGG2_K326W_E333S 9311 bp ds-DNA circular SYN
synthetic DNA

NEBuilder

synthetic DNA construct
synthetic DNA construct
1 (bases 1 to 9311)

NEBuilder-generated Construct
Exported 3-AUG-2020 from NEBuilder https://nebuilder.neb.com
NEBuilder-generated oligos (UPPERCASE = gene-specific, lowercase = overlap)
pEF backbone_fwd: tctgggcattAGCGGCCGCACTCCTCAG
pEF backbone_fwd 3'Tm: 74.0 3'Ta: 72.0
pEF backbone_rev: acatggtggcGACCGGTGGATCCCGGGC
pEF backbone_rev 3'Tm: 74.8 3'Ta: 72.0
ACE2_fwd: tccaccggtcGCCACCATGTCAAGCTCTTC
ACE2_fwd 3'Tm: 66.3 3'Ta: 62.7
ACE2_rev: ggcactccactccgecgettccgccTCCAAGTGTTGGCTGTATC
ACE2_rev 3'Tm: 61.7 3'Ta: 62.7
Fc from pFUSE/hIGG2_fwd: aacacttggaggcggaagcggcggaGTGGAGTGCCCACCTTGC
Fc from pFUSE/hIGG2_fwd 3'Tm: 69.8 3'Ta: 70.8
Fc from pFUSE/hIGG2_rev: aacagtcttgCCAGCTAGCCGTGGCACT
Fc from pFUSE/hIGG2_rev 3'Tm: 70.9 3'Ta: 70.8
S/MAR from human chr.9_fwd: ggctagctggCAAGACTGTTACCCAGAAAAC
S/MAR from human chr.9_fwd 3'Tm: 60.6 3'Ta: 61.6
S/MAR from human chr.9_rev: tgcggccgctAATGCCCAGATGGGTTCAC
S/MAR from human chr.9_rev 3'Tm: 65.3 3'Ta: 61.6
Location/Qualifiers
1..9311
/organism="synthetic DNA construct”
/mol_type="other DNA"
/plasmid="pEF_Episomal_Vector_ACE2_IGG2_K326W_E333S"
1..4328
/note="pEF backbone"
4329..6545
/note="ACE2"
6546..7234
/note="Fc from pFUSE/hIGG2"
7235..9311
/note="S/MAR from human chr.9"
bind 9302..18
/note="pEF backbone_fwd"
/note="gene-specific Tm: 74.8 Ta: 72.0"
/note="overlap: tctgggcatt"
/note="gene-specific primer: AGCGGCCGCACTCCTCAG"
bind complement(4311..4338)
/note="pEF backbone_rev"
/note="gene-specific Tm: 74.8 Ta: 72.0"
/note="overlap: acatggtggc"
/note="gene-specific primer: GACCGGTGGATCCCGGGC"
bind 4319..4348
/note="ACE2_fwd"
/note="gene-specific Tm: 66.3 Ta: 62.7"
/note="overlap: tccaccggtc”
/note="gene-specific primer: GCCACCATGTCAAGCTCTTC"
bind complement(6512..6555)
/note="ACE2_rev"
/note="gene-specific Tm: 61.7 Ta: 62.7"
/note="overlap: ggcactccac"
/note="spacer: tccgccgcttccgece”
/note="gene-specific primer: TCCAAGTGTTGGCTGTATC"
bind 6521..6563
/note="Fc from pFUSE/hIGG2_fwd"

NEBuilder Assembly Tool v2.3.0 https://nebuilder.neb.com
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primer_bind

primer_bind

primer_bind

agcggccgea
gcecetggetce
atgaagcccc
gtgtgttgga
aaacatcaga
atgaacaaag
tccttattcce
ttattttttt
ctecctetect
ctgcagccca
gctcacaatt
atgagtgagc
cctgtegtge
ccgcccatcece
atttttttta
tgaggaggct
ataatggtta
tgcattctag
gcattaatga
ttecctegete
ctcaaaggcg
agcaaaaggc
taggctccge
cccgacagga
tgttccgacc
gctttcteat
gggctgtgtg
tcttgagtcece
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacggygg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgce
agttacatga
tgtcagaagt
tcttactgte
attctgagaa
taccgcgeca
aaaactctca
caactgatct
gcaaaatgcc
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/note="gene-specific Tm: 69.8 Ta: 70.8"

/note="overlap: aacacttgga"
/note="spacer: ggcggaagcggcgga"

/note="gene-specific primer: GTGGAGTGCCCACCTTGC"

complement(7217..7244)
/note="Fc from pFUSE/hIGG2_rev"

/note="gene-specific Tm: 70.9 Ta: 70.8"

/note="overlap: aacagtcttg"”

/note="gene-specific primer: CCAGCTAGCCGTGGCACT"

7225..7255

/note="S/MAR from human chr.9_fwd"
/note="gene-specific Tm: 60.6 Ta: 61.6"

/note="overlap: ggctagctgg"

/note="gene-specific primer: CAAGACTGTTACCCAGAAAAC"

complement(9293..10)

/note="S/MAR from human chr.9_rev"
/note="gene-specific Tm: 65.3 Ta: 61.6"

/note="overlap: tgcggccgct”

/note="gene-specific primer: AATGCCCAGATGGGTTCAC"

ctcctcaggt gcaggctgec tatcagaagg
acaaatacca ctgagatctt tttccctctg
ttgagcatct gacttctggc taataaagga
attttttgtg tctctcactc ggaaggacat
atgagtattt ggtttagagt ttggcaacat
gttggctata aagaggtcat cagtatatga
atagaaaagc cttgacttga ggttagattt
ctttaacatc cctaaaattt tccttacatg
gactactccc agtcatagct gtccctette
agcttggcgt aatcatggtc atagetgttt
ccacacaaca tacgagccgg aagcataaag
taactcacat taattgcgtt gcgctcactg
cagcggatcc gcatctcaat tagtcagcaa
cgccecctaac tccgeccagt tccgeccatt
tttatgcaga ggccgaggec gecctecggect
tttttggagg cctaggcttt tgcaaaaagc
caaataaagc aatagcatca caaatttcac
ttgtggtttg tccaaactca tcaatgtatc
atcggccaac gcgcggggag aggcggtttg
actgactcgc tgcgctcggt cgttcggetg
gtaatacggt tatccacaga atcaggggat
cagcaaaagg ccaggaaccg taaaaaggcc
cccecctgacg agcatcacaa aaatcgacgc
ctataaagat accaggcgtt tccccctgga
ctgccgetta ccggatacct gtccgecttt
agctcacgct gtaggtatct cagttcggtg
cacgaacccc ccgttcagec cgaccgetge
aacccggtaa gacacgactt atcgccactg
gcgaggtatg taggcggtgc tacagagttc
agaagaacag tatttggtat ctgcgctctg
ggtagctctt gatccggcaa acaaaccacc
cagcagatta cgcgcagaaa aaaaggatct
tctgacgctc agtggaacga aaactcacgt
aggatcttca cctagatcct tttaaattaa
tatgagtaaa cttggtctga cagttaccaa
atctgtctat ttcgttcatc catagttgec
cgggagggct taccatctgg ccccagtgcet
gctccagatt tatcagcaat aaaccagcca
gcaactttat ccgcctccat ccagtctatt
tcgccagtta atagtttgcg caacgttgtt
tcgtegtttg gtatggettc attcagetcce
tcccccatgt tgtgcaaaaa agcggttage
aagttggccg cagtgttatc actcatggtt
atgccatccg taagatgctt ttctgtgact
tagtgtatgc ggcgaccgag ttgctcttge
catagcagaa ctttaaaagt gctcatcatt
aggatcttac cgctgttgag atccagttcg
tcagcatctt ttactttcac cagcgtttct
gcaaaaaagg gaataagggc gacacggaaa

tggtggctgg
ccaaaaatta
aatttatttt
atgggagggc
atgcccatat
aacagccccce
tttttatatt
ttttactagc
tcttatggag
cctgtgtgaa
tgtaaagcct
cccgetttee
ccatagtccc
ctccgceccca
ctgagctatt
taacttgttt
aaataaagca
ttatcatgtc
cgtattgggce
cggcgagcegg
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctccctceg
ctcecettegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gccggaaggg
aattgttgcc
gccattgcta
ggttcccaac
tcectteggte
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac

https://nebuilder.neb.com

tgtggccaat
tggggacatc
cattgcaata
aaatcattta
gctggetgcece
tgctgtccat
ttgttttgtg
cagatttttc
atccctcgac
attgttatcc
ggggtgcecta
agtcgggaaa
gcccctaact
tggctgacta
ccagaagtag
attgcagett
tttttttcac
tggatccget
gctctteege
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgetcetee
gaagcgtgge
gctccaagcet
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaccce
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgategt
tgcataattc
caaccaagtc
tacgggataa
cttcggggeg
ctcgtgcacc
aaacaggaag
tcatactctt
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cctttttcaa
tgaatgtatt
acctgggtcg
ggcagagegce
cggtgectag
cctttttccc
ttttcgcaac
tggectettt
agtacgtgat
gcgcttaagg
gccgegtgeg
ccatttaaaa
atgcgggceca
ccegtgegte
tcggacgggg
gtatcgceccce
gatggccget
agcgggcggg
catgtgactc
ggagtacgtc
agtgggtgga
ccetttttga
ttcttccatt
caccggtegce
ctgctcagtce
ccgaagacct
aagagaatgt
agtccacact
agctgcaggc
tgaacacaat
ataatccaca
tagactacaa
tgaggccatt
atgaggacta
actacagccg
tatatgaaca
tcagtccaat
caaatctgta
caatggtgga
tatctgttgg
caggaaatgt
tcaggatcct
tggggcatat
ctaatgaagg
agcatttaaa
taaacttcct
tagagaagtg
agtggtggga
catactgtga
acacaaggac
aaggccctct
atatgctgag
caaagaacat
aagaccagaa
aaagcatcaa
acgacaatga
taaaagtaaa
aaccaagaat
ctagaactga
gtctgaatga
gcggagtgga
tccecccaaa
tggtggacgt
aggtgcataa
tcagcgtect
tctccaactg
cccgagaacc
tcagcctgac
gcaatgggca
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tattattgaa
tagaaaaata
acattgatta
acatcgccca
agaaggtggc
gagggtgggg

gggtttgecg
acgggttatg

tcttgatccce
agcccctteg
aatctggtgg
tttttgatga
agatctgcac
ccagcgcaca
gtagtctcaa
gccetgggeg
tceceggecct
tgagtcaccc
cacggagtac
gtctttaggt
gactgaagtt
gtttggatct
tcaggtgtcg
caccatgtca
caccattgag
gttctatcaa
ccaaaacatg
tgcccaaatg
tcttcagcaa
tctaaataca
agaatgctta
tgagaggctc
atatgaagag
tggggattat
cggccagttg
tcttecatgece
tggatgcectce
ctctttgaca
ccaggcctgg
tcttcctaat
tcagaaagca
tatgtgcaca
ccagtatgat
attccatgaa
atccattggt
gctcaaacaa
gaggtggatg
gatgaagcga
ccecegeatct
cctttaccaa
gcacaaatgt
gcttggaaaa
gaatgtaagg
caagaattct
agtgaggata
aatgtacctg
aaatcagatg
ctcctttaat
agttgaaaag
caacagccta
gtgcccacct
acccaaggac
gagccacgaa
tgccaagaca
caccgtcgtg
gggcctcecca
acaggtgtac
ctgectggte
gccggagaac

gcatttatca
aacaaatagg
ttgactagat
cagtccccga
gcggggtaaa
gagaaccgta
ccagaacaca
gcccttgegt
gagcttcggg
cctegtgett
caccttcgeg
cctgetgega
actggtattt
tgttcggega
gctggcegge
gcaaggctgg
gctgcaggga
acacaaagga
cgggcgecegt
tggggggagg
aggccagett
tggttcattc
tgaggaattc
agctcttect
gaacaggcca
agttcacttg
aataatgctg
tatccactac
aatgggtctt
atgagcacca
ttacttgaac
tgggcttggg
tatgtggtcet
tggagaggag
attgaagatg
tatgtgaggg
cctgctcatt
gttccctttg
gatgcacaga
atgactcaag
gtctgccatce
aaggtgacaa
atggcatatg
gctgttgggg
cttctgtcac
gcactcacga
gtctttaaag
gagatagttg
ctgttcaatg
ttccagttte
gacatctcaa
tcagaaccct
ccactgctca
tttgtgggat
agcctaaaat
ttccgatcat
attctttttg
ttctttgtca
gccatcagga
gagtttctgg
tgcccagcac
accctgatga
gaccccgagg
aagccacggg
caccaggact
gcccccatct
accctgcccce
aaaggcttct
aactacaaga

gggttattgt
ggttcegege
catcgcgtga
gaagttgggg
ctgggaaagt
tataagtgca
ggtaagtgcc
gccttgaatt
ttggaagtgg
gagttgaggc
cctgtctege
cgettttttt
cggtttttgg
ggcggggect
ctgctctggt
ccecggtegge
gctcaaaatg
aaagggcctt
ccaggcacct
ggttttatge
ggcacttgat
tcaagcctca
tgcagtcgac
ggctecttet
agacattttt
cttcttggaa
gggacaaatg
aagaaattca
cagtgctctce
tctacagtac
caggtttgaa
aaagctggag
tgaaaaatga
actatgaagt
tggaacatac
caaagttgat
tgcttggtga
gacagaaacc
gaatattcaa
gattctggga
ccacagcttg
tggacgactt
ctgcacaacc
aaatcatgtc
ccgattttca
ttgttgggac
gggaaattcc
gggtggtgga
tttctaatga
aagaagcact
actctacaga
ggaccctagce
actactttga
ggagtaccga
cagctcttgg
ctgttgcata
gggaggagga
ctgcacctaa
tgtcccggag
ggatacagcc
cacctgtggce
tctccagaac
tccagttcaa
aggagcagtt
ggctgaacgg
cgaaaaccat
catcccggga
accccagcga
ccacacctcc

ctcatgagcg
acatttcccc
ggctceggtg
ggaggggteg
gatgtcgtgt
gtagtcgecg
gtgtgtggtt
acttccacgc
gtgggagagt
ctggcctggg
tgctttegat
ctggcaagat
ggccgeggge
gcgagegegg
gcectggecte
accagttgcg
gaggacgcgg
tcegtectca
cgattagttc
gatggagttt
gtaattctcc
gacagtggtt
ggtaccgegg
cagccttgtt
ggacaagttt
ttataacacc
gtctgecttt
gaatctcaca
agaagacaag
tggaaaagtt
tgaaataatg
atctgaggtc
gatggcaaga
aaatggggta
ctttgaagag
gaatgcctat
tatgtggggt
aaacatagat
ggaggccgag
aaattccatg
ggacctgggg
cctgacagct
ttttctgcta
actttctgca
agaagacaat
tctgecattt
caaagaccag
acctgtgecc
ttactcattc
ttgtcaagca
agctggacag
attggaaaat
gcccttattt
ctggagtcca
agataaagca
tgctatgagg
tgtgcgagtg
aaatgtgtct
ccgtatcaat
aacacttgga
aggaccttca
ccctgaggtce
ctggtacgtg
caacagcacg
caaggagtac
ctccaaaacc
ggagatgacc
catcgcegtg
catgctggac
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gatacatatt
gaaaagtgcc
cccgtcagtg
gcaattgaac
actggctccg
tgaacgttct
ccecgegggec
ccectggetge
tcgaggecett
cgctggggcc
aagtctctag
agtcttgtaa
ggcgacgggg
ccaccgagaa
gcgecgeegt
tgagcggaaa
cgctegggag
gccgtegett
tcgagetttt
ccccacactg
ttggaatttg
caaagttttt
gcccgggate
gctgtaactg
aaccacgaag
aatattactg
ttaaaggaac
gtcaagcttc
agcaaacggt
tgtaacccag
gcaaacagtt
ggcaagcagc
gcaaatcatt
gatggctatg
attaaaccat
ccttcctata
aaattttgga
gttactgatg
aagttctttg
ctaacggacc
aagggcgact
catcatgaga
agaaatggag
gccacaccta
gaaacagaaa
acttacatgt
tggatgaaaa
catgatgaaa
attcgatatt
gctaaacatg
aaactgttca
gttgtaggag
acctggctga
tatgcagacc
tatgaatgga
cagtactttt
gctaatttga
gatatcattc
gatgctttce
ggcggaagceg
gtcttcctet
acgtgcgtgg
gacggcatgg
ttcecgtgtgg
aagtgcaagg
aaagggcagc
aagaaccagg
gagtgggaga
tccgacgget
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ccttcttect
tctcatgete
tgtctccgygg
aattgtaaat
ttgtgagaga
atgaactaaa
atatgttcac
gaagcccaaa
ctaaatatca
aaatagagta
atggcatttt
atttatatgt
agtgaattat
aagcatgcca
caaagaaaag
accattaaga
gaattgtaat
caaaaatttg
ctcagaaatc
agtaacatct
ctttacccca
tttaaaaacc
ataagaaaag
atgtaatgtg
aatgaaatat
gcaaagccat
taaatgtagt
aactatccat
tttettttta
agaggaaggt
catcatgaat
gtgattttct
aaccaccctt
ttcttggatt
tattggtctg
gctggectag
gtagaaagtt
atctgggcat
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ctacagcaag
cgtgatgcat
taaatgagtg
gagaggttag
aattaatgaa
agacttaata
cccaaaaaag
agacaataac
agatttagag
gagctcagaa
acaatgggaa
aaaaaataaa
aagtctaaat
tcatgacttc
attgttaatt
aaagtcaggc
atgcagatta
aacagatgaa
agagaactat
gtggcaatat
tgggcttect
attaccctat
tctgaggaac
gcattctgaa
aaataaagtt
tttcatattt
ctggaacatt
agctgattgg
aatgaaaaac
acattcaagc
gggtgttaaa
tctttaacct
acatatctgg
ctttttgcta
ttgttttett
ttgaatgatt
gatacaattt
t

ctcaccgtgg
gaggctctge
ccacggctag
tgaagattta
tgtctaagtt
ttgtgaaggt
ctgtttgtta
aaaaatattc
caaagcatga
acagacccat
aatgatgatc
agggaaccca
ggagaaggca
agtgtagaga
agattgcatg
catagaatga
taaaaagaag
agagaaactc
cattgcatat
tgatggtata
ccccaaaccce
atctaaccag
tgtcaaaact
tgagatccca
tgaactttag
ttcttgaaca
gccagaaaca
tctaaaatga
tttatttttt
tgaggaagtt
ttttgtcaaa
gttgatggga
aataaattct
atattttgtt
ttcttgtaat
taggaagtat
ttttttettt

acaagagcag
acaaccacta
ctggcaagac
aatgaatgaa
aatgcagaaa
atactttctt
acttgccaac
ttgtagaaca
gatgtgtggg
tgatatatgt
tttttetttt
tatgtcatac
aaactttaaa
aaaatttctt
aatattaaga
cagaaaatat
tcttacaaat
taaataatca
acactaaatt
taaccttgat
ttaccccagt
tactcctcaa
aagaggaacc
gaacagaaaa
ttttttttaa
ttaagtacaa
gaagtacagc
gatacatcaa
aagaggagtt
ttcctctatt
tgctttttcect
caaattacgt
acttggttgt
gaaaatgttt
gtcattttct
tcectetget
aaatatttga

gtggcagcag
cacacagaag
tgttacccag
gatctaaata
cggagagaca
tccacataaa
ctcattctaa
aaatgggaaa
gatagacagt
aagtgaccta
ttagaaaaac
catacacaca
tcttttagaa
atgactcaaa
cttattttta
ttgcaacacc
cagtaaaaaa
ttacacatga
agagaaatat
atgatgtgat
ataaatcatg
aactgtcaag
caaggagaca
agaacagtag
aaaagagtag
gtctataatt
agctatctgt
cgctcctcca
tcaggttcat
cctagtttac
gtgtctatca
taattgattt
ggtgtatatt
gtatctttgt
agttccggta
tctgtecttet
tagaattcac
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gggaacgtct
agcctctccce
aaaacttaca
aacttataaa
tactatattc
tttgtagtca
aatgtatata
gaatgttcca
gaggctgata
tgaaaaaaat
agggaaatat
aaaaaattcc
aataatatag
gtcctaacca
aaattaaaaa
ccagtaaaga
taaaactaga
gaaactcaat
taaaaggcta
gagaacagta
acaaatatac
gtcatcaaaa
tgagaattat
ctaaaaaact
cattaacacg
aaaaattttt
gctgtcgecet
tgttttttgt
agcaaaattg
tgagagattg
atatgaccat
tcaaacgttg
ttttgataca
tcatgagaga
ttaaggtaat
gaaagagatt
tagtgaaccc
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