
PmeI  (1168)
EcoRI  (1184)
XbaI  (1192)
ApaI  (1202)
HindIII  (1216)
NotI  (1227)
BamHI  (1251)

PTT5
4401 bp

450

CMV enhancer CMV promoter

TCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGG

AGGATGAACCGTCATGTAGATGCATAATCAGTAGCGATAATGGTACCACTACGCCAAAACCGTCATGTGGTTACC

525

CMV promoter

GCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCA

CGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAACAAAACCGT

600

CMV promoter

CCAAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCGGTAGGCGTGTACG

GGTTTTAGTTGCCCTGAAAGGTTTTACAGCATTATTGGGGCGGGGCAACTGCGTTTACCCGCCATCCGCACATGC

675

CMV promoter

GTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCCTCACTCTCTTCCGCATCGCTGTCTGCGA

CACCCTCCAGATATATTCGTCTCGAGCAAATCACTTGGCAGTCTAGGAGTGAGAGAAGGCGTAGCGACAGACGCT



750

825

900

975

1050

1125

GGGCCAGCTGTTGGGCTCGCGGTTGAGGACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTC

CCCGGTCGACAACCCGAGCGCCAACTCCTGTTTGAGAAGCGCCAGAAAGGTCATGAGAACCTAGCCTTTGGGCAG

GGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAAAACCTCTCGAGAA

CCGGAGGCTTGCCATGAGGCGGTGGCTCCCTGGACTCGCTCAGGCGTAGCTGGCCTAGCCTTTTGGAGAGCTCTT

AGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGT

TCCGCAGATTGGTCAGTGTCAGCGTTCCATCCGACTCGTGGCACCGCCCGCCGTCGCCCACCGCCAGCCCCAACA

TTCTGGCGGAGGTGCTGCTGATGATGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGTCGAGGTGAGGTGTG

AAGACCGCCTCCACGACGACTACTACATTAATTTCATCCGCCAGAACTCTGCCGCCTACCAGCTCCACTCCACAC

GCAGGCTTGAGATCCAGCTGTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATTACTTCTGCGCTAAGATTGTCA

CGTCCGAACTCTAGGTCGACAACCCCACTCATGAGGGAGAGTTTTCGCCCGTAATGAAGACGCGATTCTAACAGT

GTTTCCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCAC

CAAAGGTTTTTGCTCCTCCTAAACTATAAGTGGACCGGGCTAGACCGGTATGTGAACTCACTGTTACTGTAGGTG

XbaIEcoRIPmeI

1200

MCS

TTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTAAACGGATCTCTAGCGAATTCCCTCTAGAGGG

AAACGGAAAGAGAGGTGTCCACAGGTGAGGGTCCAGGTTCAAATTTGCCTAGAGATCGCTTAAGGGAGATCTCCC

BamHINotIHindIIIApaI

1275

MCS

CCCGTTTCTGCTAGCAAGCTTGCTAGCGGCCGCTCGAGGCCGGCAAGGCCGGATCCCCCGACCTCGACCTCTGGC

GGGCAAAGACGATCGTTCGAACGATCGCCGGCGAGCTCCGGCCGTTCCGGCCTAGGGGGCTGGAGCTGGAGACCG

1350

beta-globin poly(A) signal

TAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGG

ATTATTTCCTTTAAATAAAAGTAACGTTATCACACAACCTTAAAAAACACAGAGAGTGAGCCTTCCTGTATACCC
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