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Opis przedmiotu zamówienia 

Przedmiotem zamówienia są: 

1) synteza dwóch fragmentów DNA, klonowanie do plazmidu do produkcji 
lentiwirusa oraz wyprodukowany lentiwirus wraz z transportem (załącznik 1) 

2) synteza 4 fragmentów DNA i klonowanie do wektora klonującego wraz z 
transportem (załącznik 2) 

1. Przedmiot dostawy 

 2 wektory do produkcji lentiwirusów:  
o Zsyntetyzowane transgeny (sekwencje w załączniku 1) 

wklonowane do wektora lentiwirusowego jako kaseta ekspresyjna   
o Wektory dostarczone w formie liofilizatu, 5µg  

 2 x Oczyszczone cząsteczki lentiwirusa wyprodukowane na podstawie 
powyższych wektorów  

o Miano ≥1 × 10⁸ TU/mL, 1ml 
 4 wektory klonujące typu pUC57: 

o Zsyntetyzowane transgeny wklonowane do wektora pUC57 
(sekwencje w załączniku 2) 

o Wektory dostarczone w formie liofilizatu, 5µg  

 

2. Wymagania dotyczące transportu 

Wykonawca zobowiązany jest do: 

 Transport w odpowiednich warunkach koniecznych do zachowania jego 
aktywności biologicznej oraz deklarowanego miana. Transport powinien 
odbywać się w temperaturze zalecanej przez producenta, z zachowaniem 
ciągłości łańcucha chłodniczego. W przypadku preparatów wymagających 
przechowywania w temperaturze ≤ −70°C dostawa powinna być 
realizowana z wykorzystaniem suchego lodu lub równoważnego 
rozwiązania zapewniającego utrzymanie wymaganej temperatury przez 
cały okres transportu. Preparat nie może wykazywać oznak rozmrożenia 
w trakcie dostawy. 

3. Wymagania dokumentacyjne 

Wykonawca zobowiązany jest do przekazania wraz z dostawą: 

-certyfikat analizy 

-mapy wektorów, 

-karty charakterystyki, 
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-informacje o preparatach lentiwirusowych ( dotyczące miedzy innymi przechowywania i 
użytkowania)  

4. Wymagania dotyczące oferty 

Oferta powinna zawierać szczegółowe zestawienie kosztów, w tym: 

-koszt syntezy fragmentów DNA,  

-koszt klonowania do odpowiednich wektorów,  

-koszt produkcji lentiwirusów,  

-koszt opakowania i zabezpieczenia przesyłki,  

-koszt transportu do miejsca dostawy wskazanego przez Zamawiającego,  

wszelkie podatki, cła, opłaty eksportowe, opłaty manipulacyjne oraz inne koszty 
obciążające Wykonawcę zgodnie z oferowanymi warunkami dostawy. 

 

5. Miejsce dostawy 

Sieć Badawcza Łukasiewicz – PORT Polski Ośrodek Rozwoju Technologii 
ul. Stabłowicka 147 
54-066 Wrocław, Polska 
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Wektor LV-CMV-Chrnb1—WPRE-EF1a-Chrne-PGK-Blasticidin 

1) Sekwencja transgenu  

gtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtc
tccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattgac
gcaaatgggcggtaggcgtgtacggtgggaggtttatataagcagagctcgtttagtgaaccgtcagatcgcctggagacgccatcca
cgctgttttgacctccatagaagattctagagctagcgaattcgaatttaaatcggatccgcggccgcgaaggatctgcgatcgctccg
gtgcccgtcagtttcgaacctcgagggaattcatggccttaggggcgctgcttctgcttctaggggtactcgggacgcccctcgcccc
aggcgcccgcgggtcggaagccgaaggccaactgattaagaaacttttctccaactatgatagctcggtgaggccggcgcgggagg
tgggagaccgcgtcggggtcagcatcggcctcaccctggcgcaactcatcagcctgaacgagaaggatgaagaaatgagcacaa
aggtgtacttagacctggagtggaccgactacaggttaagctgggaccccgcagaacatgatggcatcgattctctccgcatcactg
ctgaatccgtttggctccctgatgtggtgctgctgaacaacaatgacggaaatttcgacgttgccctggacatcaatgttgtggtatcttt
cgagggctctgtgcgctggcaaccccctggcctgtaccgcagcagctgcagcatccaggtcacctacttcccctttgactggcaga
actgcaccatggtgtttagttcctacagctatgacagctctgaggtcagcctgaagacgggcctggatcctgaaggagaggagaggc
aggaagtctacattcatgaagggaccttcattgagaatggccaatgggagattatccacaaaccttctaggttaatccaacttccagg
ggatcagagaggtgggaaggaagggcatcatgaggaagttatcttctatctcattattcggcggaagcctctcttctacctggtcaacg
tcattgccccatgcatcctcatcacgctcctggccatctttgtcttctacctcccaccagatgcaggagagaagatggggctctccat
ctttgccctgctgacgctcactgtgttcttgctgctgttggccgacaaagtgcctgagacctccctggcggtgcccatcattatcaagta
cctcatgtttaccatggtccttgtcaccttctccgttatccttagtgttgtggtcctcaacctgcatcatcgctcaccccacacccacca
aatgcccttttgggtccgccagatcttcattcacaagctccctccatacctgggtctgaagaggcccaaacccgagagagaccaac
tccctgaaccacatcactctctttctccaagaagtggctggggcagaggaactgatgaatatttcatccggaagcctccaagtgatttt
cttttccctaaacttaacaggtttcagcctgaatcatctgccccggacctgcgacgatttatcgatggtccaacccgggctgtaggtct
gcctcaggagctacgagaggtcatttcctcaatcagctacatggcccgacagcttcaggaacaggaggaccacgacgcactgaag
gaggactggcagtttgtggccatggttgtggaccgtctttttctgtggacattcatcgttttcacaagcgtcgggaccctagtcattttcct
agatgccacgtaccatttgccccctcctgaacctttcccttgaggatccgcggccgccctaggcctgcaggaatcaacctctggatt
acaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctat
tgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggc
gtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttcccc
ctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtgg
tgttgtcggggaaatcatcgtcctttccttggctgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcg
gccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttccgcgtctccgccttcgccctcagacgagt
cggatctccctttgggccgcctccccgccctagggaaggatctgcgatcgctccggtgcccgtcagtgggcagagcgcacatcgcc
cacagtccccgagaagttggggggaggggtcggcaattgaacgggtgcctagagaaggtggcgcggggtaaactgggaaagtgatg
tcgtgtactggctccgcctttttcccgagggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgttctttttcgcaacgggt
ttgccgccagaacacagctgaagcttcgaggggctcgcatctctccttcacgcgcccgccgccctacctgaggccgccatccacg
ccggttgagtcgcgttctgccgcctcccgcctgtggtgcctcctgaactgcgtccgccgtctaggtaagtttaaagctcaggtcgagac
cgggcctttgtccggcgctcccttggagcctacctagactcagccggctctccacgctttgcctgaccctgcttgctcaactctacgtc
tttgtttcgttttctgttctgcgccgttacagatcgtcgacggccggcccaagctgtgaccggcgcctacgctagacgccaccatggca
ggggctctgcttggtgccctgcttctcctgacactctttggcagaagccagggaaagaatgaagagcttagcctgtatcaccatctctt
cgacaattatgatccagaatgccggccagttaggagacctgaggacactgtcaccatcaccctcaaggtcaccctaaccaacctc
atctcactgaacgagaaagaagaaactctgaccaccagtgtctggattggcattgactggcacgactatcggctcaactacagcaa
ggacgattttgcaggtgtaggaatcctccgggtcccttcagaacatgtatggctgccagagattgttctagaaaacaatattgatgggc
agtttggagtggcctacgacagcaatgttctagtctatgagggaggctatgtgagctggttgcccccagccatctaccgcagcacctg
cgcagtggaggtcacctatttcccctttgactggcagaactgctctctcatttttcgctcccagacctacaatgctgaggaggtggagtt
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catctttgccgtggatgacgacggcaataccatcaacaagattgacattgacacggcagcttttaccgagaatggagaatgggccat
agactactgcccaggcatgattcgccgctatgagggaggttccacagaaggtcctggagaaactgacgtcatctatacgctcatcat
ccgccggaagccgcttttttacgtcattaacatcattgtgccttgcgtgctcatttctggcttggtgctgctcgcttacttcctgcctgcgc
aggctggtggccagaaatgcacggtctctatcaacgtcctgctagcccagactgtcttcttgtttctaattgcccagaaaattccagag
acttctctgagcgtgccactgctgggcaggtatcttatattcgtcatggtggttgccacgctcattgtcatgaattgcgtcatcgtgctca
acgtatctttgaggacgccaacgactcatgctacatcccctcggctgcgccagattttattagagctgctgccgcgtctcctgggctcg
agcccacccccagaggatccccgaactgcctcaccagcgaggcgtgcctcgtctgtgggcattctgctcagagcggaggagctca
tcttgaaaaagccgcggagcgaactcgtgtttgagggtcagaggcatcggcacggaacttggaccgcagccctctgccagaacctg
ggtgctgcagccccagaaatccgctgctgtgtggatgctgtgaactttgtggctgagagcacaagagaccaggaagccactggagag
gaactgtccgactgggtgcgtatggggaaggccctggacaatgtctgtttttgggcagctttggtgctcttcagcgttggttctactctcat
cttccttgggggttacttcaaccaagttcctgatctcccttacccaccgtgcatccaaccacgccggcgcgtacgggatctcgcgggt
aggggaggcgcttttcccaaggcagtctggagcatgcgctttagcagccccgctgggcacttggcgctacacaagtggcctctggcc
tcgcacacattccacatccaccggtaggcgccaaccggctccgttctttggtggccccttcgcgccaccttctactcctcccctagt
caggaagttcccccccgccccgcagctcgcgtcgtgcaggacgtgacaaatggaagtagcacgtctcactagtctcgtgcagatgg
acagcaccgctgagcaatggaagcgggtaggcctttggggcagcggccaatagcagctttgctccttcgctttctgggctcagaggct
gggaaggggtgggtccgggggcgggctcaggggcgggctcaggggcggggcgggcgcccgaaggtcctccggaggcccggcattc
tgcacgcttcaaaagcgcacgtctgccgcgctgttctcctcttcctcatctccgggcctttcgatggccaagcctttgtctcaagaaga
atccaccctcattgaaagagcaacggctacaatcaacagcatccccatctctgaagactacagcgtcgccagcgcagctctctcta
gcgacggccgcatcttcactggtgtcaatgtatatcattttactgggggaccttgtgcagaactcgtggtgctgggcactgctgctgctg
cggcagctggcaacctgacttgtatcgtcgcgatcggaaatgagaacaggggcatcttgagcccctgcggacggtgccgacaggtg
cttctcgatctgcatcctgggatcaaagccatagtgaaggacagtgatggacagccgacggcagttgggattcgtgaattgctgccct
ctggttatgtgtgggagggctaactggtaccttt 

 
2) Sekwencja całego wektora  

acgcgtgtagtcttatgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcac
cgtgcatgccgattggtggaagtaaggtggtacgatcgtgccttattaggaaggcaacagacgggtctgacatggattggacgaacca
ctgaattgccgcattgcagagatattgtatttaagtgcctagctcgatacataaacgggtctctctggttagaccagatctgagcctggg
agctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtg
actctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaa
agggaaaccagaggagctctctcgacgcaggactcggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagt
acgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcg
atgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgat
tcgcagttaatcctggcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcag
aagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagctttag
acaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccactgatcttcagacctggaggaggagatat
gagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaa
gagtggtgcagagagaaaaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcag
cgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgca
acagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaac
agctcctggggatttggggttgctctggaaaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaac
agatttggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagcttaatacactccttaattgaagaatcgc
aaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaattggtttaacataacaaattggct
gtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgctgtactttctatagtgaatagagttaggca
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gggatattcaccattatcgtttcagacccacctcccaaccccgaggggacccgacaggcccgaaggaatagaagaagaaggtgg
agagagagacagagacagatccattcgattagtgaacggatctcgacggtatcggttaacttttaaaagaaaaggggggattggggg
gtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaattcaa
aattttatcgatactagtattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattacc
atggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaat
gggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtg
tacggtgggaggtttatataagcagagctcgtttagtgaaccgtcagatcgcctggagacgccatccacgctgttttgacctccataga
agattctagagctagcgaattcgaatttaaatcggatccgcggccgcgaaggatctgcgatcgctccggtgcccgtcagtttcgaacc
tcgagggaattcatggccttaggggcgctgcttctgcttctaggggtactcgggacgcccctcgccccaggcgcccgcgggtcggaa
gccgaaggccaactgattaagaaacttttctccaactatgatagctcggtgaggccggcgcgggaggtgggagaccgcgtcggggtc
agcatcggcctcaccctggcgcaactcatcagcctgaacgagaaggatgaagaaatgagcacaaaggtgtacttagacctggagt
ggaccgactacaggttaagctgggaccccgcagaacatgatggcatcgattctctccgcatcactgctgaatccgtttggctccctga
tgtggtgctgctgaacaacaatgacggaaatttcgacgttgccctggacatcaatgttgtggtatctttcgagggctctgtgcgctggca
accccctggcctgtaccgcagcagctgcagcatccaggtcacctacttcccctttgactggcagaactgcaccatggtgtttagttcc
tacagctatgacagctctgaggtcagcctgaagacgggcctggatcctgaaggagaggagaggcaggaagtctacattcatgaagg
gaccttcattgagaatggccaatgggagattatccacaaaccttctaggttaatccaacttccaggggatcagagaggtgggaagga
agggcatcatgaggaagttatcttctatctcattattcggcggaagcctctcttctacctggtcaacgtcattgccccatgcatcctcat
cacgctcctggccatctttgtcttctacctcccaccagatgcaggagagaagatggggctctccatctttgccctgctgacgctcactg
tgttcttgctgctgttggccgacaaagtgcctgagacctccctggcggtgcccatcattatcaagtacctcatgtttaccatggtccttgt
caccttctccgttatccttagtgttgtggtcctcaacctgcatcatcgctcaccccacacccaccaaatgcccttttgggtccgccag
atcttcattcacaagctccctccatacctgggtctgaagaggcccaaacccgagagagaccaactccctgaaccacatcactctct
ttctccaagaagtggctggggcagaggaactgatgaatatttcatccggaagcctccaagtgattttcttttccctaaacttaacaggtt
tcagcctgaatcatctgccccggacctgcgacgatttatcgatggtccaacccgggctgtaggtctgcctcaggagctacgagaggt
catttcctcaatcagctacatggcccgacagcttcaggaacaggaggaccacgacgcactgaaggaggactggcagtttgtggcca
tggttgtggaccgtctttttctgtggacattcatcgttttcacaagcgtcgggaccctagtcattttcctagatgccacgtaccatttgccc
cctcctgaacctttcccttgaggatccgcggccgccctaggcctgcaggaatcaacctctggattacaaaatttgtgaaagattgact
ggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttc
tcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgac
gcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaac
tcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaatcatcgtcc
tttccttggctgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggacctt
ccttcccgcggcctgctgccggctctgcggcctcttccgcgtctccgccttcgccctcagacgagtcggatctccctttgggccgcct
ccccgccctagggaaggatctgcgatcgctccggtgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttggg
gggaggggtcggcaattgaacgggtgcctagagaaggtggcgcggggtaaactgggaaagtgatgtcgtgtactggctccgccttttt
cccgagggtgggggagaaccgtatataagtgcagtagtcgccgtgaacgttctttttcgcaacgggtttgccgccagaacacagctg
aagcttcgaggggctcgcatctctccttcacgcgcccgccgccctacctgaggccgccatccacgccggttgagtcgcgttctgccg
cctcccgcctgtggtgcctcctgaactgcgtccgccgtctaggtaagtttaaagctcaggtcgagaccgggcctttgtccggcgctcc
cttggagcctacctagactcagccggctctccacgctttgcctgaccctgcttgctcaactctacgtctttgtttcgttttctgttctgcgc
cgttacagatcgtcgacggccggcccaagctgtgaccggcgcctacgctagacgccaccatggcaggggctctgcttggtgccctg
cttctcctgacactctttggcagaagccagggaaagaatgaagagcttagcctgtatcaccatctcttcgacaattatgatccagaat
gccggccagttaggagacctgaggacactgtcaccatcaccctcaaggtcaccctaaccaacctcatctcactgaacgagaaag
aagaaactctgaccaccagtgtctggattggcattgactggcacgactatcggctcaactacagcaaggacgattttgcaggtgtagg
aatcctccgggtcccttcagaacatgtatggctgccagagattgttctagaaaacaatattgatgggcagtttggagtggcctacgaca
gcaatgttctagtctatgagggaggctatgtgagctggttgcccccagccatctaccgcagcacctgcgcagtggaggtcacctatttc
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ccctttgactggcagaactgctctctcatttttcgctcccagacctacaatgctgaggaggtggagttcatctttgccgtggatgacgac
ggcaataccatcaacaagattgacattgacacggcagcttttaccgagaatggagaatgggccatagactactgcccaggcatgatt
cgccgctatgagggaggttccacagaaggtcctggagaaactgacgtcatctatacgctcatcatccgccggaagccgcttttttacg
tcattaacatcattgtgccttgcgtgctcatttctggcttggtgctgctcgcttacttcctgcctgcgcaggctggtggccagaaatgcac
ggtctctatcaacgtcctgctagcccagactgtcttcttgtttctaattgcccagaaaattccagagacttctctgagcgtgccactgct
gggcaggtatcttatattcgtcatggtggttgccacgctcattgtcatgaattgcgtcatcgtgctcaacgtatctttgaggacgccaacg
actcatgctacatcccctcggctgcgccagattttattagagctgctgccgcgtctcctgggctcgagcccacccccagaggatccc
cgaactgcctcaccagcgaggcgtgcctcgtctgtgggcattctgctcagagcggaggagctcatcttgaaaaagccgcggagcga
actcgtgtttgagggtcagaggcatcggcacggaacttggaccgcagccctctgccagaacctgggtgctgcagccccagaaatcc
gctgctgtgtggatgctgtgaactttgtggctgagagcacaagagaccaggaagccactggagaggaactgtccgactgggtgcgtat
ggggaaggccctggacaatgtctgtttttgggcagctttggtgctcttcagcgttggttctactctcatcttccttgggggttacttcaacc
aagttcctgatctcccttacccaccgtgcatccaaccacgccggcgcgtacgggatctcgcgggtaggggaggcgcttttcccaagg
cagtctggagcatgcgctttagcagccccgctgggcacttggcgctacacaagtggcctctggcctcgcacacattccacatccac
cggtaggcgccaaccggctccgttctttggtggccccttcgcgccaccttctactcctcccctagtcaggaagttcccccccgcccc
gcagctcgcgtcgtgcaggacgtgacaaatggaagtagcacgtctcactagtctcgtgcagatggacagcaccgctgagcaatgga
agcgggtaggcctttggggcagcggccaatagcagctttgctccttcgctttctgggctcagaggctgggaaggggtgggtccggggg
cgggctcaggggcgggctcaggggcggggcgggcgcccgaaggtcctccggaggcccggcattctgcacgcttcaaaagcgcac
gtctgccgcgctgttctcctcttcctcatctccgggcctttcgatggccaagcctttgtctcaagaagaatccaccctcattgaaagag
caacggctacaatcaacagcatccccatctctgaagactacagcgtcgccagcgcagctctctctagcgacggccgcatcttcact
ggtgtcaatgtatatcattttactgggggaccttgtgcagaactcgtggtgctgggcactgctgctgctgcggcagctggcaacctgact
tgtatcgtcgcgatcggaaatgagaacaggggcatcttgagcccctgcggacggtgccgacaggtgcttctcgatctgcatcctggga
tcaaagccatagtgaaggacagtgatggacagccgacggcagttgggattcgtgaattgctgccctctggttatgtgtgggagggcta
actggtacctttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaatt
cactcccaacgaagataagatctgctttttgcttgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaacta
gggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagaga
tccctcagacccttttagtcagtgtggaaaatctctagcagtagtagttcatgtcatcttattattcagtatttataacttgcaaagaaatg
aatatcagagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcat
ttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggctctagctatcccgcccctaactccgcccat
cccgcccctaactccgcccagttccgcccattctccgccccatggctgactaattttttttatttatgcagaggccgaggccgcctcg
gcctctgagctattccagaagtagtgaggaggcttttttggaggcctagacttttgcagagaccaaattcgtaatcatgtcatagctgttt
cctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtg
agctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaac
gcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcg
gtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagc
aaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacg
ctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttcc
gaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttc
ggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtctt
gagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgc
tacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcg
gaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcag
aaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtca
tgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtc
tgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtag
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ataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatc
agcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccg
ggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggt
atggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcc
tccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgta
agatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaata
cgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatctta
ccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagca
aaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattatt
gaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttc
cccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtct
cgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggag
cagacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgag
agtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgcgca
actgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggt
aacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgccaagctg 

Wektor LV-CMV-Chrna1--WPRE-EF1-Chrnd-PGK-PURO 

1) Sekwencja transgenu 

cgataagcttgggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtc
aataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttgg
cagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacat
gaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatggg
cgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacggga
ctttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctcgt
ttagtgaaccgtcagatcgcctggagacgccatccacgctgttttgacctccatagaagacaccgactctactagaggatctatttcc
ggtgaattcctcgagcctcgagggaattcatggagctctcgactgttctcctgctgctaggcctctgctccgctggccttgttctgggctc
cgaacatgagacgcgtctggtggcaaagctctttgaagactacagcagtgtagtccggccagtggaggaccaccgtgagattgtaca
agtcaccgtgggtctacagctgatccagcttatcaatgtggatgaagtaaatcagattgtgacaaccaatgtacgtctgaaacagcaa
tgggtcgattacaacttgaaatggaatccagatgactatggaggagtgaaaaaaattcacatcccctcggaaaagatctggcggccg
gacgtcgttctctataacaacgcagacggcgactttgccattgtcaaattcaccaaggtgctcctggactacaccggccacatcacc
tggacaccgccagccatctttaaaagctactgtgagatcattgtcactcactttcccttcgatgagcagaactgcagcatgaagctgg
gcacctggacctatgacggctctgtggtggccattaacccggaaagtgaccagcccgacctgagtaacttcatggagagcggggag
tgggtgatcaaggaagctcggggctggaagcactgggtgttctactcctgctgccccaccactccctacctggacatcacctaccac
ttcgtcatgcagcgcctgcccctctacttcattgtcaacgtcatcattccctgcctgctcttctccttcttaaccagcctggtgttctacct
gcccacagactcaggggagaagatgacgctgagcatctctgtcttactgtccctgaccgtgttccttctggtcattgtggagctaatcc
cttccacctccagcgctgtgcccctgatcgggaagtatatgttgttcaccatggtctttgtcattgcgtccatcatcatcaccgtcatcgt
catcaacacacaccaccgttcgcccagcacccacatcatgcccgagtgggtgcggaaggtttttatcgacactatcccaaacatc
atgtttttctccacaatgaaaagaccatccagagataaacaagagaaaaggatttttacagaagacatagatatatctgacatctctg
ggaagccgggtcctccacctatgggctttcactctccgctgatcaagcaccctgaggtgaaaagcgccatcgagggcgtgaagtac
attgcagagaccatgaagtcagaccaggagtccaataacgccgctgaggaatggaagtatgttgccatggtgatggatcacatcctc
ctcggagtctttatgctggtgtgtctcatcgggacgctggctgtgtttgcaggtcggctcattgagttacatcaacaaggatgacctaggt
tcgaaggatccaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatac
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gctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggag
ttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtca
gctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggct
cggctgttgggcactgacaattccgtggtgttgtcggggaagctgacgtcctttccatggctgctcgcctgtgttgccacctggattctgc
gcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttcc
gcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcactagtaaggatctcgccggcggcgatcgct
ccggtgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttggggggaggggtcggcaattgaacgggtgccta
gagaaggtggcgcggggtaaactgggaaagtgatgtcgtgtactggctccgcctttttcccgagggtgggggagaaccgtatataagt
gcagtagtcgccgtgaacgttctttttcgcaacgggtttgccgccagaacacagctgaagcttcgaggggctcgcatctctccttcac
gcgcccgccgccctacctgaggccgccatccacgccggttgagtcgcgttctgccgcctcccgcctgtggtgcctcctgaactgcgt
ccgccgtctaggtaagtttaaagctcaggtcgagaccgggcctttgtccggcgctcccttggagcctacctagactcagccggctctc
cacgctttgcctgaccctgcttgctcaactctacgtctttgtttcgttttctgttctgcgccgttacagatcatgcatttaattaacaagctg
tgaccggcgcctactctagcatggcagggcctgtgctcacactggggctgctggctgcccttgttgtgtgtgccctcccaggcagttgg
ggcctgaatgaggaacaaaggctgatccagcacctattcaatgagaagggctacgacaaagacctgcggccggtggctcgaaagg
aggacaaagtggatgtcgccctaagtctcaccctctccaacctcatctccctgaaagaagtggaggagaccctcaccaccaacgt
gtggatagatcatgcctgggtagacagccgtctacagtgggatgccaacgacttcgggaacatcactgtcctgcgcctgccccctga
catggtgtggctaccagagattgtactggagaacaacaatgatggctcgttccagatttcttatgcctgcaatgtgcttgtctatgactcg
ggctatgtgacctggctgccgcccgccatcttccgctcctcctgccccatctcagtcacctacttccctttcgactggcagaactgct
ccctcaaattcagttcactcaagtatacagccaaggagatcacacttagcctgaagcaggaggaggaaaacaaccgctcttaccc
catcgagtggatcatcattgaccctgaaggtttcacagagaacggtgagtgggagatagtgcatcgggcagccaagctcaatgtgga
ccccagtgtcccgatggacagcaccaaccaccaagatgtcaccttctaccttatcatccgccgcaagcccctcttctacatcatca
acattctggtaccctgcgtgctcatctccttcatgatcaacctagtcttctacctgccaggcgactgtggagagaagacctccgtggcc
atctcagtgctcctggcccaatctgtcttcctgctgcttatctccaagaggctgccggccacttccatggccatccccttggtaggcaa
gttcctgcttttcggcatggtgctggtcaccatggtggtggtgatctgtgtcatcgtactgaacatccacttccggacgcccagcaccca
tgtgctgtctgagggagtcaagaagttcttcctggagaccctgcccaagctcctgcacatgtcccgcccagcagaggaagacccag
gccccagggctctcatccggagaagcagctctctgggatacatctgcaaagcagaggagtatttctcacttaagtcccgcagtgacc
tcatgtttgagaagcaatcagagcggcatgggctggcccggcgcctcaccacagcccgcaggcctccagcaagctctgagcaggt
ccaacaggagctcttcaatgagatgaagccagctgtggatggggcaaacttcatcgtcaaccatatgagagaccaaaacagttaca
atgaggagaaggacaactggaaccaggtggcccgcacagtggaccgtctctgcctgtttgtggtgacacccgtcatggtggtgggca
cagcctggatcttcctgcagggtgtctacaaccagcccccactccagcctttccctggggaccccttctcctatagcgaacaggac
aagcgcttcatcgcggccgcttctagagcggccgctgggtaggggaggcgcttttcccaaggcagtctggagcatgcgctttagcag
ccccgctgggcacttggcgctacacaagtggcctctggcctcgcacacattccacatccaccggtaggcgccaaccggctccgttc
tttggtggccccttcgcgccaccttctactcctcccctagtcaggaagttcccccccgccccgcagctcgcgtcgtgcaggacgtga
caaatggaagtagcacgtctcactagtctcgtgcagatggacagcaccgctgagcaatggaagcgggtaggcctttggggcagcgg
ccaatagcagctttgctccttcgctttctgggctcagaggctgggaaggggtgggtccgggggcgggctcaggggcgggctcaggggc
ggggcgggcgcccgaaggtcctccggaggcccggcattctgcacgcttcaaaagcgcacgtctgccgcgctgttctcctcttcctca
tctccgggcctttcgtccgggatgaccgagtacaagcccacggtgcgcctcgccacccgcgacgacgtccccagggccgtacgca
ccctcgccgccgcgttcgccgactaccccgccacgcgccacaccgtcgatccggaccgccacatcgagcgggtcaccgagctg
caagaactcttcctcacgcgcgtcgggctcgacatcggcaaggtgtgggtcgcggacgacggcgccgcggtggcggtctggaccac
gccggagagcgtcgaagcgggggcggtgttcgccgagatcggcccgcgcatggccgagttgagcggttcccggctggccgcgcag
caacagatggaaggcctcctggcgccgcaccggcccaaggagcccgcgtggttcctggccaccgtcggcgtctcgcccgaccac
cagggcaagggtctgggcagcgccgtcgtgctccccggagtggaggcggccgagcgcgccggggtgcccgccttcctggagacct
ccgcgccccgcaacctccccttctacgagcggctcggcttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgcacct
ggtgcatgacccgcaagcccggtgcctgaatctaggtcgacaatcacgcg 
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2) Sekwencja całego wektora  

tggaagggctaattcactcccaaagaagacaagatatccttgatctgtggatctaccacacacaaggctacttccctgattagcaga
actacacaccagggccaggggtcagatatccactgacctttggatggtgctacaagctagtaccagttgagccagataaggtagaa
gaggccaataaaggagagaacaccagcttgttacaccctgtgagcctgcatgggatggatgacccggagagagaagtgttagagtg
gaggtttgacagccgcctagcatttcatcacgtggcccgagagctgcatccggagtacttcaagaactgctgatatcgagcttgctac
aagggactttccgctggggactttccagggaggcgtggcctgggcgggactggggagtggcgagccctcagatcctgcatataagca
gctgctttttgcctgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcc
tcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtca
gtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggactcg
gcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggag
agagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaa
aaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggcctgttagaaacatcagaagg
ctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccct
ctattgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagacc
accgcacagcaagcggccggccgctgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatat
aaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagagcagtggga
ataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaat
tattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatc
aagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctggggatttggggttgctctggaaaactc
atttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctggatggagtggga
cagagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattat
tggaattagataaatgggcaagtttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggagg
cttggtaggtttaagaatagtttttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcc
caaccccgaggggacccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtg
aacggatctcgacggtatcgcctttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaa
cagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatccagttt
atcgataagcttgggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgt
caataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttg
gcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtac
atgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgg
gcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacggg
actttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctc
gtttagtgaaccgtcagatcgcctggagacgccatccacgctgttttgacctccatagaagacaccgactctactagaggatctattt
ccggtgaattcctcgagcctcgagggaattcatggagctctcgactgttctcctgctgctaggcctctgctccgctggccttgttctggg
ctccgaacatgagacgcgtctggtggcaaagctctttgaagactacagcagtgtagtccggccagtggaggaccaccgtgagattgt
acaagtcaccgtgggtctacagctgatccagcttatcaatgtggatgaagtaaatcagattgtgacaaccaatgtacgtctgaaacag
caatgggtcgattacaacttgaaatggaatccagatgactatggaggagtgaaaaaaattcacatcccctcggaaaagatctggcgg
ccggacgtcgttctctataacaacgcagacggcgactttgccattgtcaaattcaccaaggtgctcctggactacaccggccacatc
acctggacaccgccagccatctttaaaagctactgtgagatcattgtcactcactttcccttcgatgagcagaactgcagcatgaagc
tgggcacctggacctatgacggctctgtggtggccattaacccggaaagtgaccagcccgacctgagtaacttcatggagagcggg
gagtgggtgatcaaggaagctcggggctggaagcactgggtgttctactcctgctgccccaccactccctacctggacatcacctac
cacttcgtcatgcagcgcctgcccctctacttcattgtcaacgtcatcattccctgcctgctcttctccttcttaaccagcctggtgttct
acctgcccacagactcaggggagaagatgacgctgagcatctctgtcttactgtccctgaccgtgttccttctggtcattgtggagcta



                                                                                                                                      Zał . nr 1 do OPZ 
                                                                                                                               Nr sprawy: DZ.272.890.2026 

 

atcccttccacctccagcgctgtgcccctgatcgggaagtatatgttgttcaccatggtctttgtcattgcgtccatcatcatcaccgtc
atcgtcatcaacacacaccaccgttcgcccagcacccacatcatgcccgagtgggtgcggaaggtttttatcgacactatcccaaa
catcatgtttttctccacaatgaaaagaccatccagagataaacaagagaaaaggatttttacagaagacatagatatatctgacatc
tctgggaagccgggtcctccacctatgggctttcactctccgctgatcaagcaccctgaggtgaaaagcgccatcgagggcgtgaag
tacattgcagagaccatgaagtcagaccaggagtccaataacgccgctgaggaatggaagtatgttgccatggtgatggatcacatc
ctcctcggagtctttatgctggtgtgtctcatcgggacgctggctgtgtttgcaggtcggctcattgagttacatcaacaaggatgaccta
ggttcgaaggatccaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtgga
tacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgag
gagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctg
tcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggg
gctcggctgttgggcactgacaattccgtggtgttgtcggggaagctgacgtcctttccatggctgctcgcctgtgttgccacctggattc
tgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctct
tccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcactagtaaggatctcgccggcggcgatc
gctccggtgcccgtcagtgggcagagcgcacatcgcccacagtccccgagaagttggggggaggggtcggcaattgaacgggtgc
ctagagaaggtggcgcggggtaaactgggaaagtgatgtcgtgtactggctccgcctttttcccgagggtgggggagaaccgtatata
agtgcagtagtcgccgtgaacgttctttttcgcaacgggtttgccgccagaacacagctgaagcttcgaggggctcgcatctctccttc
acgcgcccgccgccctacctgaggccgccatccacgccggttgagtcgcgttctgccgcctcccgcctgtggtgcctcctgaactg
cgtccgccgtctaggtaagtttaaagctcaggtcgagaccgggcctttgtccggcgctcccttggagcctacctagactcagccggct
ctccacgctttgcctgaccctgcttgctcaactctacgtctttgtttcgttttctgttctgcgccgttacagatcatgcatttaattaacaag
ctgtgaccggcgcctactctagcatggcagggcctgtgctcacactggggctgctggctgcccttgttgtgtgtgccctcccaggcagt
tggggcctgaatgaggaacaaaggctgatccagcacctattcaatgagaagggctacgacaaagacctgcggccggtggctcgaa
aggaggacaaagtggatgtcgccctaagtctcaccctctccaacctcatctccctgaaagaagtggaggagaccctcaccaccaa
cgtgtggatagatcatgcctgggtagacagccgtctacagtgggatgccaacgacttcgggaacatcactgtcctgcgcctgccccc
tgacatggtgtggctaccagagattgtactggagaacaacaatgatggctcgttccagatttcttatgcctgcaatgtgcttgtctatgac
tcgggctatgtgacctggctgccgcccgccatcttccgctcctcctgccccatctcagtcacctacttccctttcgactggcagaact
gctccctcaaattcagttcactcaagtatacagccaaggagatcacacttagcctgaagcaggaggaggaaaacaaccgctcttac
cccatcgagtggatcatcattgaccctgaaggtttcacagagaacggtgagtgggagatagtgcatcgggcagccaagctcaatgtg
gaccccagtgtcccgatggacagcaccaaccaccaagatgtcaccttctaccttatcatccgccgcaagcccctcttctacatcat
caacattctggtaccctgcgtgctcatctccttcatgatcaacctagtcttctacctgccaggcgactgtggagagaagacctccgtg
gccatctcagtgctcctggcccaatctgtcttcctgctgcttatctccaagaggctgccggccacttccatggccatccccttggtagg
caagttcctgcttttcggcatggtgctggtcaccatggtggtggtgatctgtgtcatcgtactgaacatccacttccggacgcccagcac
ccatgtgctgtctgagggagtcaagaagttcttcctggagaccctgcccaagctcctgcacatgtcccgcccagcagaggaagacc
caggccccagggctctcatccggagaagcagctctctgggatacatctgcaaagcagaggagtatttctcacttaagtcccgcagtg
acctcatgtttgagaagcaatcagagcggcatgggctggcccggcgcctcaccacagcccgcaggcctccagcaagctctgagca
ggtccaacaggagctcttcaatgagatgaagccagctgtggatggggcaaacttcatcgtcaaccatatgagagaccaaaacagtt
acaatgaggagaaggacaactggaaccaggtggcccgcacagtggaccgtctctgcctgtttgtggtgacacccgtcatggtggtgg
gcacagcctggatcttcctgcagggtgtctacaaccagcccccactccagcctttccctggggaccccttctcctatagcgaacag
gacaagcgcttcatcgcggccgcttctagagcggccgctgggtaggggaggcgcttttcccaaggcagtctggagcatgcgctttag
cagccccgctgggcacttggcgctacacaagtggcctctggcctcgcacacattccacatccaccggtaggcgccaaccggctcc
gttctttggtggccccttcgcgccaccttctactcctcccctagtcaggaagttcccccccgccccgcagctcgcgtcgtgcaggac
gtgacaaatggaagtagcacgtctcactagtctcgtgcagatggacagcaccgctgagcaatggaagcgggtaggcctttggggcag
cggccaatagcagctttgctccttcgctttctgggctcagaggctgggaaggggtgggtccgggggcgggctcaggggcgggctcagg
ggcggggcgggcgcccgaaggtcctccggaggcccggcattctgcacgcttcaaaagcgcacgtctgccgcgctgttctcctcttc
ctcatctccgggcctttcgtccgggatgaccgagtacaagcccacggtgcgcctcgccacccgcgacgacgtccccagggccgta
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cgcaccctcgccgccgcgttcgccgactaccccgccacgcgccacaccgtcgatccggaccgccacatcgagcgggtcaccga
gctgcaagaactcttcctcacgcgcgtcgggctcgacatcggcaaggtgtgggtcgcggacgacggcgccgcggtggcggtctgga
ccacgccggagagcgtcgaagcgggggcggtgttcgccgagatcggcccgcgcatggccgagttgagcggttcccggctggccgc
gcagcaacagatggaaggcctcctggcgccgcaccggcccaaggagcccgcgtggttcctggccaccgtcggcgtctcgcccga
ccaccagggcaagggtctgggcagcgccgtcgtgctccccggagtggaggcggccgagcgcgccggggtgcccgccttcctggag
acctccgcgccccgcaacctccccttctacgagcggctcggcttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgc
acctggtgcatgacccgcaagcccggtgcctgaatctaggtcgacaatcacgcgtctggaacctggaattaattctgcagtcgagac
ctagaaaaacatggagcaatcacaagtagcaatacagcagctaccaatgctgattgtgcctggctagaagcacaagaggaggagg
aggtgggttttccagtcacacctcaggtacctttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaag
aggggactggaagggctaattcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctacttccctgat
tagcagaactacacaccagggccaggggtcagatatccactgacctttggatggtgctacaagctagtaccagttgagccagataa
ggtagaagaggccaataaaggagagaacaccagcttgttacaccctgtgagcctgcatgggatggatgacccggagagagaagtgt
tagagtggaggtttgacagccgcctagcatttcatcacgtggcccgagagctgcatccggagtacttcaagaactgctgatatcgagc
ttgctacaagggactttccgctggggactttccagggaggcgtggcctgggcgggactggggagtggcgagccctcagatcctgcata
taagcagctgctttttgcctgtactgggtctctctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgct
taagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttt
tagtcagtgtggaaaatctctagcagtagtagttcatgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagtg
agaggccttgacattgctagcgtttaccgtcgacctctagctagagcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttat
ccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaat
tgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcgg
tttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaa
ggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccg
taaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggc
gaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccg
gatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctc
caagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaag
acacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtg
gtggcctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagct
cttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaag
aagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaagga
tcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgctta
atcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggag
ggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccag
ccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtag
ttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccg
gttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagt
aagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactgg
tgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgcca
catagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttc
gatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaat
gccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttat
tgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctg
acgtcgacggatcgggagatcaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaag
catttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatcaactggataactcaagctaaccaa
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aatcatcccaaacttcccaccccataccctattaccactgccaattacctgtggtttcatttactctaaacctgtgattcctctgaatta
ttttcattttaaagaaattgtatttgttaaatatgtactacaaacttagtagtttttaaagaaattgtatttgttaaatatgtactacaaactta
gtagt 
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Sekwencja 1 

AGGGACACAGGATGGGGCAGCTGCCTCCCCCACCCCCACAGCAGGGGCAGAGGATTAGGTGACA
GTCCCCAAACCTAGCCCGGAACTAACACCCTCCTCCCCTTCACACAGGCACCTTGGCCTGTTCCCT
CAAGCTTGTCAAAGCTCAGAATAACCTGAGAACCAGACATCAGGggagtcgctgcgcgctgccttcgccccgtg
ccccgctccgccgccgcctcgcgccgcccgccccggctctgactgaccgcgttactcccacaggtgagcgggcgggacggccct
tctcctccgggctgtaattagctgagcaagaggtaagggtttaagggatggttggttggtggggtattaatgtttaattacctggagcacc
tgcctgaaatcactttttttcagactagtgcatgcgCGGCCGCGAGCTCctcgagtctagaGAATTCGTCGACTGGATC
CGGTACCGAGGAGATCTGGCCGGCCCATATGGCTAGCGcctACCGGTatcgatacgcgagccaccgcctgg
ctgcctacgtccatggcgcccaggcctggactccgccggccagcgggggagacgacgcgctccccgaagacgcggaggccaaa
ggggaggccgagggggaggtagagagcgaggtcggggaagaagagagcgagacggaggtagacagtgagtcggaagaagagag
cgagaccgaggaagacagtgaggatgagagtgacgaggagagtgaagaagacagcgaggaagagatggaggatgagcgagaga
gcgaggcggaagaagacaaccaagaagaaggggaatcagaggcagaaggagaaactgaggcagaaagcgaatttgaccccga
aatagaaatggaagcggagagagtggccaagaggaagtgtccagaccatgggctggatttgagcacctattgtcaggaagataggc
agctcatctgtgtcctgtgtccagtcattggggctcaccggggccaccagctgtccacgctggacgaagccttcgaagaactgagaa
gcaaacactccggtggactgaaggcagcaatgatagagttggtggaaaggttaaagttcacgagctcagaccctaaagtaactcga
gaccagatgaagatatttatacagcaagaatttaagaaagttcagTGTATCTTAAATCAACCTCTGGATTACAAAATTTGT
GAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTG
TATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATG
AGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCA
CTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGC
CACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACT
GACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTG
GATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCG
CGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCT
CCCTTTGGGCCGCCTCCCCGCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC
ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTT
ATCATGTCTGGATC 

 

 

Sekwencja 2 

GGCAGCTGCCGGCAGCTGCCGGCAGCTGCCGGCAGCTGCCGGCAGCTGCCAGGGACACAGGAT
GGGGCAGCTGCCTCCCCCACCCCCACAGCAGGGGCAGAGGATTAGGTGACAGTCCCCAAACCTA
GCCCGGAACTAAGCCCGGAACTAAGCCCGGAACTAAGCCCGGAACTAAGCCCGGAACTAAGCCC
GGAACTAACACCCTCCTCCCCTTCACACAGGCACCTTGGCCTGTTCCCTCAAGCTTGTCAAAGCTCA
GAATAACCTGAGAACCAGACATCAGGggagtcgctgcgcgctgccttcgccccgtgccccgctccgccgccgcctcgc
gccgcccgccccggctctgactgaccgcgttactcccacaggtgagcgggcgggacggcccttctcctccgggctgtaattagctg
agcaagaggtaagggtttaagggatggttggttggtggggtattaatgtttaattacctggagcacctgcctgaaatcactttttttcagac
tagtgcatgcgCGGCCGCGAGCTCctcgagtctagaGAATTCGTCGACTGGATCCGGTACCGAGGAGATCTG
GCCGGCCCATATGGCTAGCGcctACCGGTatcgatacgcgagccaccgcctggctgcctacgtccatggcgcccagg
cctggactccgccggccagcgggggagacgacgcgctccccgaagacgcggaggccaaaggggaggccgagggggaggtaga
gagcgaggtcggggaagaagagagcgagacggaggtagacagtgagtcggaagaagagagcgagaccgaggaagacagtgagg
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atgagagtgacgaggagagtgaagaagacagcgaggaagagatggaggatgagcgagagagcgaggcggaagaagacaaccaa
gaagaaggggaatcagaggcagaaggagaaactgaggcagaaagcgaatttgaccccgaaatagaaatggaagcggagagagtg
gccaagaggaagtgtccagaccatgggctggatttgagcacctattgtcaggaagataggcagctcatctgtgtcctgtgtccagtcat
tggggctcaccggggccaccagctgtccacgctggacgaagccttcgaagaactgagaagcaaacactccggtggactgaaggc
agcaatgatagagttggtggaaaggttaaagttcacgagctcagaccctaaagtaactcgagaccagatgaagatatttatacagca
agaatttaagaaagttcagTGTATCTTAAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTT
AACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGT
ATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGT
CAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCAC
CACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCC
GCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCG
GGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCT
TCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGC
GGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCG
CAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATT
TTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATC 

 

 

Sekwencja 3 

AGGGACACAGGATGGGGCAGCTGCCTCCCCCACCCCCACAGCAGGGGCAGAGGATTAGGTGACA
GTCCCCAAACCTAGCCCGGAACTCAGCTGCCTCCCCCACCCCCACAGCAGGGGCAGAGGATTAG
GTGACAGTCCCCAAACCTAGCCCGGAACTCAGCTGCCTCCCCCACCCCCACAGCAGGGGCAGAG
GATTAGGTGACAGTCCCCAAACCTAGCCCGGAACTCAGCTGCCTCCCCCACCCCCACAGCAGGGG
CAGAGGATTAGGTGACAGTCCCCAAACCTAGCCCGGAACTCAGCTGCCTCCCCCACCCCCACAGC
AGGGGCAGAGGATTAGGTGACAGTCCCCAAACCTAGCCCGGAACTCAGCTGCCTCCCCCACCCCC
ACAGCAGGGGCAGAGGATTAGGTGACAGTCCCCAAACCTAGCCCGGAACTAACACCCTCCTCCCC
TTCACACAGGCACCTTGGCCTGTTCCCTCAAGCTTGTCAAAGCTCAGAATAACCTGAGAACCAGACAT
CAGGggagtcgctgcgcgctgccttcgccccgtgccccgctccgccgccgcctcgcgccgcccgccccggctctgactgaccg
cgttactcccacaggtgagcgggcgggacggcccttctcctccgggctgtaattagctgagcaagaggtaagggtttaagggatggtt
ggttggtggggtattaatgtttaattacctggagcacctgcctgaaatcactttttttcagactagtgcatgcgCGGCCGCGAGCT
CctcgagtctagaGAATTCGTCGACTGGATCCGGTACCGAGGAGATCTGGCCGGCCCATATGGCTAGCG
cctACCGGTatcgatacgcgagccaccgcctggctgcctacgtccatggcgcccaggcctggactccgccggccagcggggga
gacgacgcgctccccgaagacgcggaggccaaaggggaggccgagggggaggtagagagcgaggtcggggaagaagagagcg
agacggaggtagacagtgagtcggaagaagagagcgagaccgaggaagacagtgaggatgagagtgacgaggagagtgaagaag
acagcgaggaagagatggaggatgagcgagagagcgaggcggaagaagacaaccaagaagaaggggaatcagaggcagaagg
agaaactgaggcagaaagcgaatttgaccccgaaatagaaatggaagcggagagagtggccaagaggaagtgtccagaccatgg
gctggatttgagcacctattgtcaggaagataggcagctcatctgtgtcctgtgtccagtcattggggctcaccggggccaccagctgt
ccacgctggacgaagccttcgaagaactgagaagcaaacactccggtggactgaaggcagcaatgatagagttggtggaaaggtt
aaagttcacgagctcagaccctaaagtaactcgagaccagatgaagatatttatacagcaagaatttaagaaagttcagTGTATCT
TAAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGC
TATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCT
TGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGT
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GCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCG
GGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCT
GGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCC
TTGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCC
CTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCG
CCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGT
GGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATC 

Sekwencja 4 

AGGGACACAGGATGGGGCAGCTGCCTCCCCCACCCCCACAGCAGGGGCAGAGGATTAGGTGACA
GTCCCCAAACCTAGCCCGGAACTAACACCCTCCTCCCCTTCACACAGGCACCTTGGCCTGTTCCCT
CAAGCTTGTCAAAGCTCAGAATAACCTGAGAACCAGACATCAGGactagtgcatgcgCGGCCGCGAGCT
CctcgagtctagaGAATTCGTCGACTGGATCCGGTACCGAGGAGATCTGGCCGGCCCATATGGCTAGCG
cctACCGGTatcgatacgcgagccaccgcctggctgcctacgtccatggcgcccaggcctggactccgccggccagcggggga
gacgacgcgctccccgaagacgcggaggccaaaggggaggccgagggggaggtagagagcgaggtcggggaagaagagagcg
agacggaggtagacagtgagtcggaagaagagagcgagaccgaggaagacagtgaggatgagagtgacgaggagagtgaagaag
acagcgaggaagagatggaggatgagcgagagagcgaggcggaagaagacaaccaagaagaaggggaatcagaggcagaagg
agaaactgaggcagaaagcgaatttgaccccgaaatagaaatggaagcggagagagtggccaagaggaagtgtccagaccatgg
gctggatttgagcacctattgtcaggaagataggcagctcatctgtgtcctgtgtccagtcattggggctcaccggggccaccagctgt
ccacgctggacgaagccttcgaagaactgagaagcaaacactccggtggactgaaggcagcaatgatagagttggtggaaaggtt
aaagttcacgagctcagaccctaaagtaactcgagaccagatgaagatatttatacagcaagaatttaagaaagttcagTGTATCT
TAAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCAT
TTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATC 

 


