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pUNO1-mUNC93B1
(4990 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori
hEF1-HTLV prom

hCMV enh

hCMV prom

EM7

mUNC93B1

SgfI (6)
PvuI (7)

MfeI (82)
Psp1406I (203)

HindIII (245)
Bsu36I (291)

NaeI (441)
NgoMI (441)

KasI (535)
AgeI (552)
BstEII (555)
NcoI (560)

BsrBI (577)

PstI (805)
ClaI (880)
BsiBI (897)

Acc65I (961)
Asp718I (961)

NcoI (1094)
ScaI (1127)

XmnI (1365)

SfiI (1446)

FspI (1517)

NcoI (1667)

BsrBI (1771)

BstEII (2064)

FspI (2242)
Bsp120I (2269)

Bsu36I (2344)
NheI (2372)HpaI (2510)

MfeI (2521)
EcoRI (2606)

SspI (2845)
SwaI (2859)

SacI (3120)

Eco147I (3284)
StuI (3284)

XmnI (3426)
BspHI (3434)
AseI (3492)

VspI (3492)
SacI (3549)

SpeI (3647)

Eco105I (3775)
SnaBI (3775)

NdeI (3880)

SdaI (4058)
PstI (4059)
PacI (4066)

BspLU11I (4076)

ApaLI (4390)

PacI (4806)
SwaI (4815)

NotI (4825)
EagI (4826)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGAGGTGGAGCCTCCGCTCTACCCTGTGGCCGGGGC

CGCGGGTCCTCAAGGGGATGAAGACCGGCACGGAGTTCCTGATGGGCCAGAGGCTCCCTTGGACGAACTCGTGGGTGCGTACCCCAACTACAATGAGGAG

GAGGAAGAGCGCCGCTACTACCGCCGCAAGCGCCTCGGAGTGGTCAAGAACGTGCTGGCGGCCAGCACGGGTGTCACCCTTACTTACGGCGTCTACCTGG

GCCTCCTGCAGATGCAACTGATCCTGCACTATGATGAGACCTACAGAGAGGTGAAGTATGGCAACATGGGGCTGCCGGACATCGATAGCAAGATGCTGAT

GGGTATCAACGTGACGCCTATCGCTGCCCTGCTCTACACACCTGTGCTCATCAGGTTTTTTGGTACCAAGTGGATGATGTTCTTGGCTGTGGGCATCTAT

GCCCTCTTTGTCTCTACCAACTACTGGGAACGCTACTACACGCTGGTGCCCTCTGCTGTGGCTCTGGGCATGGCCATTGTGCCTCTGTGGGCCTCCATGG

GCAACTATATCACCAGGATGTCCCAGAAGTACTATGAATACTCCCACTACAAGGAGCAAGATGAGCAGGGACCTCAGCAGCGCCCACCACGAGGTTCCCA

CGCACCCTATCTCCTGGTTTTCCAGGCCATCTTCTATAGCTTCTTCCACTTGAGCTTCGCGTGTGCCCAGCTGCCCATGATTTACTTCCTCAACAACTAC

CTGTATGACCTGAACCACACACTGATCAACGTGCAGAGCTGCGGTACTAAGAGCCAAGGCATTCTGAATGGCTTCAACAAGACGGTCCTTCGGACGCTGC

CGCGCAGCAAAAACCTTATTGTTGTAGAGAGCGTGCTCATGGCGGTGGCCTTCTTGGCCATGCTGATGGTGCTGGGCCTGTGTGGAGCCGCTTACCGGCC

CACGGAAGAGATCGACCTGCGCAGCGTGGGCTGGGGCAACATCTTCCAGCTGCCCTTCAAACACGTGCGTGACTTTCGCTTACGCCATCTGGTGCCCTT

CTTTATCTACAGTGGCTTTGAGGTGCTCTTTGCCTGCACTGGTTTTGCCCTGGGCTACGGCGTGTGCTCCATGGGGCTGGAGCGACTGGCATACCTGCTC

ATAGCTTACAGCCTGGGTGCCTCAGCCTCCTCGGTTCTGGGGCTGCTGGGACTGTGGCTGCCTCGCTCTGTCCCGCTCGTGGCTGGGGCAGGACTGCACC

TACTGCTCACCCTTAGCCTCTTTTTCTGGGCTCCTGCTCCTCGGGTCCTCCAGCACAGTTGGATCTTTTACTTCGTGGCTGCCCTCTGGGGTGTGGGCAG

CGCCCTCAACAAGACCGGACTTAGCACACTCCTGGGCATCCTATATGAAGACAAAGAGAGGCAGGACTTCATCTTCACCATCTATCACTGGTGGCAGGCC

GTGGCCATCTTTGTTGTGTACCTGGGCTCCAGCTTGCCCATGAAGGCCAAGCTGGCAGTGTTGCTGGTGACCCTGGTAGCAGCAGCAGCCTCATACCTGT

GGATGGAGCAGAAGTTGCAGCAAGGATTGGTCCCGCGGCAGCCGCGCATTCCGAAGCCACAGCACAAAGTCCGCGGCTACCGCTACCTGGAGGAGGACAA

CTCGGATGAGAGTGACATGGAGGGCGAGCAGGGTCAGGGGGACTGCGCAGAGGACGAAGCACCACAGGCAGGGCCCCTGGGTGCAGAGCCAGCTGGCCCC

TGCCGCAAGCCCTGTCCCTATGAACAGGCTCTGGGTGGCGATGGGCCTGAGGAGCAGTGAGAGAACCAGGGTGGCTAGCTGGCCAGACATGATAAGATAC

ATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCT

GCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG

 M  E   V  E   P   P   L   Y   P   V  A   G  A

  A   G  P   Q  G  D  E   D  R   H  G  V  P   D  G  P   E   A   P   L   D  E   L   V  G  A   Y   P   N  Y   N  E   E  

 E   E   E   R   R   Y   Y   R   R   K  R   L   G  V  V  K  N  V  L   A   A   S   T   G  V  T   L   T   Y   G  V  Y   L   

G   L   L   Q  M  Q  L   I   L   H  Y   D  E   T   Y   R   E   V  K  Y   G  N  M  G  L   P   D  I   D  S   K  M  L   M

  G  I   N  V  T   P   I   A   A   L   L   Y   T   P   V  L   I   R   F   F   G  T  K  W  M  M  F   L   A   V  G  I   Y  

 A   L   F   V  S   T   N  Y   W  E   R   Y   Y   T   L   V  P   S   A   V  A   L   G  M  A   I   V  P   L   W  A   S   M  

G  N  Y   I   T   R   M  S   Q  K  Y   Y   E   Y   S   H  Y   K  E   Q  D  E   Q  G  P   Q  Q  R   P   P   R   G   S   H

  A   P   Y   L   L   V  F   Q  A   I   F   Y   S   F   F   H  L   S   F   A   C  A   Q  L   P   M  I   Y   F   L   N  N  Y  

 L   Y   D  L   N  H  T   L   I   N  V  Q  S   C   G  T   K  S   Q  G  I   L   N  G  F   N  K  T   V  L   R   T   L   

P   R   S   K  N  L   I   V  V  E   S   V  L   M  A   V  A   F   L   A   M  L   M  V  L   G  L   C   G  A   A   Y   R   P

  T   E   E   I   D  L   R   S   V  G  W  G  N  I   F   Q  L   P   F   K  H  V   R   D  F   R   L   R   H  L   V  P   F

  F   I   Y   S   G  F   E   V  L   F   A   C  T   G  F   A   L   G  Y   G  V  C  S   M  G  L   E   R   L   A   Y   L   L  

 I   A   Y   S   L   G  A   S   A   S   S   V  L   G  L   L   G  L   W  L   P   R   S   V  P   L   V  A   G  A   G  L   H  

L   L   L   T   L   S   L   F   F   W  A   P   A   P   R   V  L   Q  H  S   W  I   F   Y   F   V  A   A   L   W  G  V  G  S

  A   L   N  K  T   G  L   S   T   L   L   G  I   L   Y   E   D  K  E   R   Q  D  F   I   F   T   I   Y   H  W  W  Q  A  

 V  A   I   F   V  V  Y   L   G  S   S   L   P   M  K  A   K  L   A   V  L   L   V  T   L   V  A   A   A   A   S   Y   L   

W  M  E   Q  K  L   Q  Q  G  L   V  P   R   Q  P   R   I   P   K  P   Q  H  K  V  R   G  Y   R   Y   L   E   E   D  N

  S   D  E   S   D  M  E   G  E   Q  G  Q  G  D  C  A   E   D  E   A   P   Q  A   G  P   L   G  A   E   P   A   G  P  

 C   R   K  P   C   P   Y   E   Q  A   L   G  G  D  G  P   E   E   Q  • 

SgfI (6)
PvuI (7)

MfeI (82)

Psp1406I (203) HindIII (245) Bsu36I (291)

NaeI (441)
NgoMI (441)

KasI (535) AgeI (552)
BstEII (555)

NcoI (560)

BsrBI (577)

PstI (805) ClaI (880) BsiBI (897)

Acc65I (961)
Asp718I (961)

NcoI (1094)

ScaI (1127)

XmnI (1365)

SfiI (1446)

FspI (1517)

NcoI (1667)

BsrBI (1771)

BstEII (2064)

FspI (2242) Bsp120I (2269)

Bsu36I (2344) NheI (2372)

HpaI (2510) MfeI (2521)

1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

1

13

47

80

113

147

180

213

247

280

313

346

380

413

446

480

513

546

580



TGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAG

GGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTT

CTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTAT

TAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGA

AAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCA

GTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCC

ACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGA

CAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCAC

CAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATT

GTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTG

CGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAA

TCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTA

GGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGAT

GTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGT

CAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCA

GCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGG

TGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGT

CCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCA

CGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACT

GGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCT

GCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCA

GCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTG

GTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAA

CATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  N  R   T   Y   K  L   P   I   L   E   E   I   T   T   K  V  L   K  G  N  M  E   I   L   V  F   C  

 D  P   A   Y   D  S   I   L   E   R   C   M  G  C  P   S   V  V  R   I   S   R   D  V  E   D  S   Y   P   H  R   V  A   

V  I   T   D  F   D  K  Q  G  N  S   V  A   S   G  I   A   I   A   E   A   C  V  T   V  R   G  I   Y   A   E   I   H  V

  A   S   I   I   E   G  T   K  T   R   I   A   A   G  V  H  H  K  N  D  E   Y   L  M  T   I   K  E   T   A   V  E   V 

 L   E   L   D  Q  Q  S   I   N  F   T   K  M 

EcoRI (2606)

SspI (2845) SwaI (2859)

SacI (3120)

Eco147I (3284)
StuI (3284)

XmnI (3426)
BspHI (3434)

AseI (3492)
VspI (3492)

SacI (3549)

SpeI (3647)

Eco105I (3775)
SnaBI (3775)

NdeI (3880)

SdaI (4058)
PstI (4059)

PacI (4066) BspLU11I (4076)

ApaLI (4390)

PacI (4806) SwaI (4815) NotI (4825)
EagI (4826)

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

3599

3698

3798

3898

3998

4096

4196

4296

4396

4496

4596

4696

4796

4895

141

113

79

46

13
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