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pUNO1-mMFN2
(5491 bp)

BsrS2

SV40 p(A)

(h) ßglobin p(A)

pMB1 ori
hEF1-HTLV prom

hCMV enh

hCMV prom
EM7

mMFN2

SgfI (6)
PvuI (7)

Psp1406I (203)
HindIII (245)

Bsu36I (291)
NaeI (441)
NgoMIV (441)

KasI (535)
AgeI (552)
BspLU11I (560)
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Acc65I (800)
Asp718I (800)

StuI (989)
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ClaI (1168)
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AfeI (1397)
Eco47III (1397)
XcmI (1406)

BsrBI (1747)

KasI (1877)

XcmI (2190)
Bsp120I (2232)

BspLU11I (2798)
NheI (2873)

HpaI (3011)
EcoRI (3107)

SspI (3346)
SwaI (3360)

StuI (3785)

BbsI (3931)
BspHI (3935)

AseI (3993)

SpeI (4148)

SnaBI (4276)

NdeI (4381)

SdaI (4559)
PacI (4567)

BspLU11I (4577)

ApaLI (4891)

PacI (5307)
SwaI (5316)

NotI (5326)
EagI (5327)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCAACATGTCCCTGCTCTTTTCTCGATGCAACTCCATCGTCAC

CGTCAAGAAGGATAAGCGACACATGGCTGAAGTGAATGCTTCCCCTCTCAAGCACTTTGTCACTGCCAAGAAAAAGATCAATGGAATCTTTGAGCAGCTG

GGGGCCTACATCCAAGAGAGCGCCAGCTTCCTTGAAGACACCCACAGGAACACAGAACTGGACCCGGTTACCACGGAAGAGCAGGTCCTGGACGTCAAAG

GGTACCTGTCCAAGGTCAGGGGTATCAGCGAAGTGCTGGCCAGGCGGCACATGAAGGTGGCTTTTTTTGGCCGGACGAGCAATGGGAAGAGCACCGTGAT

CAATGCCATGCTCTGGGACAAAGTTCTGCCATCTGGGATTGGTCATACCACCAATTGCTTCCTGCGGGTTGGGGGCACAGATGGCCATGAGGCCTTCCTC

CTCACAGAGGGCTCAGAAGAGAAGAAGAGTGTCAAGACTGTGAACCAACTGGCCCATGCCCTCCATCAGGACGAGCAGTTGCATGCAGGCAGCATGGTGA

GTGTGATGTGGCCCAACTCCAAGTGTCCGCTCCTGAAGGATGACCTCGTGCTGATGGACAGCCCTGGGATCGATGTTACCACGGAGCTGGACAGCTGGAT

TGATAAGTTTTGCCTGGATGCTGATGTGTTTGTGCTGGTGGCCAACTCAGAGTCCACGCTGATGCAGACGGAGAAGCAGTTCTTCCACAAAGTGAGTGAA

CGTCTCTCCCGGCCCAACATCTTCATCCTGAACAACCGCTGGGATGCGTCTGCCTCGGAGCCTGAGTACATGGAGGAGGTGCGGCGGCAGCACATGGAGC

GCTGCACCAGCTTTCTGGTGGATGAGCTGGGCGTGGTGGATCGAGCTCAGGCTGGGGACCGGATCTTCTTCGTGTCTGCCAAGGAGGTTCTCAGCGCCAG

GGTCCAGAAAGCCCAGGGCATGCCAGAAGGAGGCGGCGCTCTCGCAGAAGGTTTTCAAGTGAGGATGTTTGAGTTTCAGAATTTCGAGAGGCAGTTTGAG

GAGTGCATTTCCCAGTCTGCAGTAAAGACCAAATTTGAGCAGCACACAGTCCGGGCCAAGCAGATTGCAGAGGCCGTTCGTCTCATCATGGATTCCCTGC

ACATCGCAGCTCAGGAGCAGCGGGTTTATTGCCTAGAAATGCGGGAAGAGCGGCAAGACCGGCTGAGGTTTATTGACAAGCAGCTGGAGCTCCTGGCTCA

AGACTACAAGCTGCGAATTAAGCAGATTACGGAGGAAGTGGAAAGGCAGGTGTCCACAGCCATGGCTGAAGAGATCAGGCGCCTCTCTGTGCTAGTTGAC

GAGTACCAGATGGACTTCCACCCATCCCCAGTTGTCCTCAAGGTTTATAAGAACGAGCTGCACCGCCATATAGAGGAAGGTCTGGGCCGGAACCTGTCTG

ACCGCTGCTCCACTGCCATTGCCAGTTCACTGCAGACTATGCAGCAGGACATGATAGACGGCTTGAAGCCCCTTCTTCCTGTATCTATGCGGAATCAGAT

AGACATGCTGGTCCCTCGACAGTGTTTCTCCCTCAGCTATGACCTGAATTGTGACAAGCTGTGTGCTGACTTTCAGGAGGACATCGAGTTCCACTTCTCC

CTTGGATGGACTATGCTAGTGAACAGGTTCCTGGGCCCCAAGAATAGCCGCCGGGCCTTGCTAGGCTACAGTGATCAGGTTCAGCGTCCTCTCCCTCTGA

CACCTGCCAACCCCAGCATGCCCCCCTTGCCACAGAGCTCCCTCACCCAGGAGGAGCTCATGGTCTCCATGGTTACTGGCCTGGCCTCTCTGACGTCTAG

GACCTCCATGGGCATTCTTGTGGTCGGAGGAGTGGTGTGGAAGGCAGTGGGCTGGAGACTCATCGCCCTCTCCTTTGGACTGTATGGCCTCCTGTACGTC

TATGAGCGACTGACCTGGACCACCAAAGCCAAAGAGAGGGCCTTCAAGCGCCAGTTTGTGGAATACGCCAGTGAGAAGCTACAGCTCATCATCAGTTACA

CCGGCTCTAACTGCAGCCACCAAGTCCAGCAGGAATTGTCTGGGACATTTGCTCATCTGTGCCAGCAAGTTGACATCACCCGAGATAATCTGGAGCAGGA

 M  S   L   L   F   S   R   C   N  S   I   V  T

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

 G  A   Y   I   Q  E   S   A   S   F   L   E   D  T   H  R   N  T   E   L   D  P   V  T   T   E   E   Q  V  L   D  V  K  
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413

447

480
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547

580
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647

680



AATTGCTGCCATGAACAAGAAAGTCGAGGCTCTGGATTCACTTCAGAGCAGAGCCAAACTGCTCAGGAATAAAGCTGGCTGGTTGGACAGCGAACTCAAC

ATGTTCACACACCAGTACCTGCAGCCCAGCAGATAGTGGGCAGCCAGGGCGGACCTGCACGAAGAAGAGGCAGGCTAGCTGGCCAGACATGATAAGATAC

ATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCT

GCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATG

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 AGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAAC

ATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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
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E
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NheI (2873)

HpaI (3011)

EcoRI (3107)

SspI (3346) SwaI (3360)

StuI (3785)

BbsI (3931)
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2901

3001

3101

3201

3301

3401
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3601

3701

3801

3901

4001

4100
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4299

4399

4499

4597
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5197
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