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TGTCTTCCATGAAGCGGGTCCAAGTTTCCCTGTAGAACTCTTTTCCTTTCCATCCAACGACAAGCTTCATCGTGTCGGGTTTAACATTACGGATTTCCCTTGAAGAGAGTGAGTTTTTGGTTCTTGCCGG5'

ACAGAAGGTACTTCGCCCAGGTTCAAAGGGACATCTTGAGAAAAGGAAAGGTAGGTTGCTGTTCGAAGTAGCACAGCCCAAATTGTAATGCCTAAAGGGAACTTCTCTCACTCAAAAACCAAGAACGGCC3'

pVLAD7 Seq A
C L P . S G S K F P C R T L F L S I Q R Q A S S C R V . H Y G F P L K R V S F W F L P1
V F H E A G P S F P V E L F S F P S N D K L H R V G F N I T D F P . R E . V F G S C R2

M S S M K R V Q V S L . N S F P F H P T T S F I V S G L T L R I S L E E S E F L V L A G3

 130

BglII

GTCCCAGGAAAGGATCAGATCTTCAATATTGGCCATTAGCCATATTATTCATTGGTTATATAGCATAAATCAATATTGGCTATTGGCCATTGCATACGTTGTATCTATATCATAATATGTACATTTATAT5'

CAGGGTCCTTTCCTAGTCTAGAAGTTATAACCGGTAATCGGTATAATAAGTAACCAATATATCGTATTTAGTTATAACCGATAACCGGTAACGTATGCAACATAGATATAGTATTATACATGTAAATATA3'

CMV IE
G P R K G S D L Q Y W P L A I L F I G Y I A . I N I G Y W P L H T L Y L Y H N M Y I Y I1
V P G K D Q I F N I G H . P Y Y S L V I . H K S I L A I G H C I R C I Y I I I C T F I2
S Q E R I R S S I L A I S H I I H W L Y S I N Q Y W L L A I A Y V V S I S . Y V H L Y3

 260

TGGCTCATGTCCAATATGACCGCCATGTTGGCATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGC5'

ACCGAGTACAGGTTATACTGGCGGTACAACCGTAACTAATAACTGATCAATAATTATCATTAGTTAATGCCCCAGTAATCAAGTATCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCG3'

CMV IE
G S C P I . P P C W H . L L T S Y . . . S I T G S L V H S P Y M E F R V T . L T V N G1

L A H V Q Y D R H V G I D Y . L V I N S N Q L R G H . F I A H I W S S A L H N L R . M A2
W L M S N M T A M L A L I I D . L L I V I N Y G V I S S . P I Y G V P R Y I T Y G K W3

 390

CCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGG5'

GGCGGACCGACTGGCGGGTTGCTGGGGGCGGGTAACTGCAGTTATTACTGCATACAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACC3'

CMV IE
P P G . P P N D P R P L T S I M T Y V P I V T P I G T F H . R Q W V E Y L R . T A H L1
R L A D R P T T P A H . R Q . . R M F P . . R Q . G L S I D V N G W S I Y G K L P T W2

P A W L T A Q R P P P I D V N N D V C S H S N A N R D F P L T S M G G V F T V N C P L G3

 520

CAGTACATCAAGTGTATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATT5'

GTCATGTAGTTCACATAGTATACGGTTCAGGCGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATGCCCTGAAAGGATGAACCGTCATGTAGATGCATAA3'

CMV IE

pVLAD7 Seq B
A V H Q V Y H M P S P P P I D V N D G K W P A W H Y A Q Y M T L R D F P T W Q Y I Y V L1
Q Y I K C I I C Q V R P L L T S M T V N G P P G I M P S T . P Y G T F L L G S T S T Y2
S T S S V S Y A K S A P Y . R Q . R . M A R L A L C P V H D L T G L S Y L A V H L R I3

 650

AGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAAT5'

TCAGTAGCGATAATGGTACCACTACGCCAAAACCGTCATGTGGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAACAAAACCGTGGTTTTA3'

CMV IE
V I A I T M V M R F W Q Y T N G R G . R F D S R G F P S L H P I D V N G S L F W H Q N1

. S S L L P W . C G F G S T P M G V D S G L T H G D F Q V S T P L T S M G V C F G T K I2
S H R Y Y H G D A V L A V H Q W A W I A V . L T G I S K S P P H . R Q W E F V L A P K3

 780

CAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCACTAGAAGCTTTATTG5'

GTTGCCCTGAAAGGTTTTACAGCATTATTGGGGCGGGGCAACTGCGTTTACCCGCCATCCGCACATGCCACCCTCCAGATATATTCGTCTCGAGCAAATCACTTGGCAGTCTAGTGATCTTCGAAATAAC3'

CMV IE

3CMVFOR
Q R D F P K C R N N P A P L T Q M G G R R V R W E V Y I S R A R L V N R Q I T R S F I1
N G T F Q N V V I T P P R . R K W A V G V Y G G R S I . A E L V . . T V R S L E A L L2

S T G L S K M S . . P R P V D A N G R . A C T V G G L Y K Q S S F S E P S D H . K L Y C3

 910

CGGTAGTTTATCACAGTTAAATTGCTAACGCAGTCAGTGCTTCTGACACAACAGTCTCGAACTTAAGCTGCAGAAGTTGGTCGTGAGGCACTGGGCAGGTAAGTATCAAGGTTACAAGACAGGTTTAAGG5'

GCCATCAAATAGTGTCAATTTAACGATTGCGTCAGTCACGAAGACTGTGTTGTCAGAGCTTGAATTCGACGTCTTCAACCAGCACTCCGTGACCCGTCCATTCATAGTTCCAATGTTCTGTCCAAATTCC3'

Synthetic Intron
A V V Y H S . I A N A V S A S D T T V S N L S C R S W S . G T G Q V S I K V T R Q V . G1
R . F I T V K L L T Q S V L L T Q Q S R T . A A E V G R E A L G R . V S R L Q D R F K2
G S L S Q L N C . R S Q C F . H N S L E L K L Q K L V V R H W A G K Y Q G Y K T G L R3

 1040

AGACCAATAGAAACTGGGCTTGTCGAGACAGAGAAGACTCTTGCGTTTCTGATAGGCACCTATTGGTCTTACTGACATCCACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGTTCAATTACAGCTCT5'

TCTGGTTATCTTTGACCCGAACAGCTCTGTCTCTTCTGAGAACGCAAAGACTATCCGTGGATAACCAGAATGACTGTAGGTGAAACGGAAAGAGAGGTGTCCACAGGTGAGGGTCAAGTTAATGTCGAGA3'

Synthetic Intron

pVLAD7 Seq C
D Q . K L G L S R Q R R L L R F . . A P I G L T D I H F A F L S T G V H S Q F N Y S S1

E T N R N W A C R D R E D S C V S D R H L L V L L T S T L P F S P Q V S T P S S I T A L2
R P I E T G L V E T E K T L A F L I G T Y W S Y . H P L C L S L H R C P L P V Q L Q L3

 1170

NotIXbaIEcoRI

TAAGGCTAGAGTACTTAATACGACTCACTATAGGCTAGCCTCGAGAATTCACGCGTGGTACCTCTAGAGTCGACCCGGGCGGCCGCATTGGAAGTTCTGTTTCAAGGGCCTGGGGCCGCAGAAGATCAAG5'

ATTCCGATCTCATGAATTATGCTGAGTGATATCCGATCGGAGCTCTTAAGTGCGCACCATGGAGATCTCAGCTGGGCCCGCCGGCGTAACCTTCAAGACAAAGTTCCCGGACCCCGGCGTCTTCTAGTTC3'

3C Protease Site Protein C TagT7 EEV Primer Site

T7 Promoter
. G . S T . Y D S L . A S L E N S R V V P L E S T R A A A L E V L F Q G P G A A E D Q1
K A R V L N T T H Y R L A S R I H A W Y L . S R P G R P H W K F C F K G L G P Q K I K2

L R L E Y L I R L T I G . P R E F T R G T S R V D P G G R I G S S V S R A W G R R R S S3

 1300
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TTGATCCAAGATTGATTGATGGCAAGCATCACCATCACCATCACCATCACTAGAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGG5'

AACTAGGTTCTAACTAACTACCGTTCGTAGTGGTAGTGGTAGTGGTAGTGATCTTAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGCGATACACC3'

Protein C Tag 8- His Tag * WPRE

pVLAD6 Reverse
V D P R L I D G K H H H H H H H H . N Q P L D Y K I C E R L T G I L N Y V A P F T L C G1
L I Q D . L M A S I T I T I T I T R I N L W I T K F V K D . L V F L T M L L L L R Y V2
. S K I D . W Q A S P S P S P S L E S T S G L Q N L . K I D W Y S . L C C S F Y A M W3

 1430

ATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTG5'

TATGCGACGAAATTACGGAAACATAGTACGATAACGAAGGGCATACCGAAAGTAAAAGAGGAGGAACATATTTAGGACCAACGACAGAGAAATACTCCTCAACACCGGGCAACAGTCCGTTGCACCGCAC3'

WPRE
Y A A L M P L Y H A I A S R M A F I F S S L Y K S W L L S L Y E E L W P V V R Q R G V1

D T L L . C L C I M L L L P V W L S F S P P C I N P G C C L F M R S C G P L S G N V A W2
I R C F N A F V S C Y C F P Y G F H F L L L V . I L V A V S L . G V V A R C Q A T W R3

 1560

GTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCC5'

CACACGTGACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAAAGCGAAAGGGGGAGGGATAACGGTGCCGCCTTGAGTAGCGGCGGACGGAACGGG3'

WPRE
V C T V F A D A T P T G W G I A T T C Q L L S G T F A F P L P I A T A E L I A A C L A1
C A L C L L T Q P P L V G A L P P P V S S F P G L S L S P S L L P R R N S S P P A L P2

G V H C V C . R N P H W L G H C H H L S A P F R D F R F P P P Y C H G G T H R R L P C P3

 1690

GCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCATGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGT5'

CGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGCCCCTTCGACTGCAGGAAAGGTACCGACGAGCGGACACAACGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCA3'

WPRE

pVLAD7 Seq 3
R C W T G A R L L G T D N S V V L S G K L T S F P W L L A C V A T W I L R G T S F C Y V1
A A G Q G L G C W A L T I P W C C R G S . R P F H G C S P V L P P G F C A G R P S A T2
L L D R G S A V G H . Q F R G V V G E A D V L S M A A R L C C H L D S A R D V L L L R3

 1820

CCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGAGACA5'

GGGAAGCCGGGAGTTAGGTCGCCTGGAAGGAAGGGCGCCGGACGACGGCCGAGACGCCGGAGAAGGCGCAGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGGACTCTGT3'

WPRE SV40A
P S A L N P A D L P S R G L L P A L R P L P R L R L R P Q T S R I S L W A A S P P E T1

S L R P S I Q R T F L P A A C C R L C G L F R V F A F A L R R V G S P F G P P P R L R H2
P F G P Q S S G P S F P R P A A G S A A S S A S S P S P S D E S D L P L G R L P A . D3

 1950

TGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAA5'

ACTATTCTATGTAACTACTCAAACCTGTTTGGTGTTGATCTTACGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAAACATTGGTAATATTCGACGTTATTTGTTCAATTGTT3'

SV40A
. . D T L M S L D K P Q L E C S E K N A L F V K F V M L L L Y L . P L . A A I N K L T1
D K I H . . V W T N H N . N A V K K M L Y L . N L . C Y C F I C N H Y K L Q . T S . Q2

M I R Y I D E F G Q T T T R M Q . K K C F I C E I C D A I A L F V T I I S C N K Q V N N3

 2080

BamHI

CAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGGATCCGCGCCCGATGGTGGGACGGTATGAATAATCCGGAATAT5'

GTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCTACACCCTCCAAAAAATTTCGTTCATTTTGGAGATGTTTACACCATCCTAGGCGCGGGCTACCACCCTGCCATACTTATTAGGCCTTATA3'

SV40A

pVLAD7 Seq 4
T T I A F I L C F R F R G R C G R F F K A S K T S T N V V G S A P D G G T V . I I R N I1
Q Q L H S F Y V S G S G G D V G G F L K Q V K P L Q M W . D P R P M V G R Y E . S G I2
N N C I H F M F Q V Q G E M W E V F . S K . N L Y K C G R I R A R W W D G M N N P E Y3

 2210

TTATAGGTTTTTTTATTACAAAACTGTTACGAAAACAGTAAAATACTTATTTATTTGCGAGATGGTTATCATTTTAATTATCTCCATGATATCAGCAACTATATATTGATAGACATTTCCAGTTTGTGAT5'

AATATCCAAAAAAATAATGTTTTGACAATGCTTTTGTCATTTTATGAATAAATAAACGCTCTACCAATAGTAAAATTAATAGAGGTACTATAGTCGTTGATATATAACTATCTGTAAAGGTCAAACACTA3'
Y R F F Y Y K T V T K T V K Y L F I C E M V I I L I I S M I S A T I Y . . T F P V C D1

F I G F F I T K L L R K Q . N T Y L F A R W L S F . L S P . Y Q Q L Y I D R H F Q F V I2
L . V F L L Q N C Y E N S K I L I Y L R D G Y H F N Y L H D I S N Y I L I D I S S L .3

 2340

ATTAGTTTGTGCGTCTCATTACAATGGCTGTTATTTTTAACAACAAACAACTGCTCGCAGACAATAGTATAGAAAAGGGAGGTGAACTGTTTTTGTTTAACGGTTCGTACAACATTTTGGAAAGTTATGT5'

TAATCAAACACGCAGAGTAATGTTACCGACAATAAAAATTGTTGTTTGTTGACGAGCGTCTGTTATCATATCTTTTCCCTCCACTTGACAAAAACAAATTGCCAAGCATGTTGTAAAACCTTTCAATACA3'
I S L C V S L Q W L L F L T T N N C S Q T I V . K R E V N C F C L T V R T T F W K V M1
L V C A S H Y N G C Y F . Q Q T T A R R Q . Y R K G R . T V F V . R F V Q H F G K L C2

Y . F V R L I T M A V I F N N K Q L L A D N S I E K G G E L F L F N G S Y N I L E S Y V3

 2470

TAATCCGGTGCTGCTAAAAAATGGTGTAATTGAACTAGAAGAAGCTGCGTACTATGCCGGCAACATATTGTACAAAACCGACGATCCCAAATTCATTGATTATATAAATTTAATAATTAAAGCAACACAC5'

ATTAGGCCACGACGATTTTTTACCACATTAACTTGATCTTCTTCGACGCATGATACGGCCGTTGTATAACATGTTTTGGCTGCTAGGGTTTAAGTAACTAATATATTTAAATTATTAATTTCGTTGTGTG3'
L I R C C . K M V . L N . K K L R T M P A T Y C T K P T I P N S L I I . I . . L K Q H T1
. S G A A K K W C N . T R R S C V L C R Q H I V Q N R R S Q I H . L Y K F N N . S N T2
N P V L L K N G V I E L E E A A Y Y A G N I L Y K T D D P K F I D Y I N L I I K A T H3

 2600

TCCGAAGAACTACCAGAAAATAGCACTGTTGTAAATTACAGAAAAACTATGCGCAGCGGTACTATACACCCCATTAAAAAAGACATATATATTTATGACAACAAAAAATTTACTCTATACGATAGATACA5'

AGGCTTCTTGATGGTCTTTTATCGTGACAACATTTAATGTCTTTTTGATACGCGTCGCCATGATATGTGGGGTAATTTTTTCTGTATATATAAATACTGTTGTTTTTTAAATGAGATATGCTATCTATGT3'
P K N Y Q K I A L L . I T E K L C A A V L Y T P L K K T Y I F M T T K N L L Y T I D T1

L R R T T R K . H C C K L Q K N Y A Q R Y Y T P H . K R H I Y L . Q Q K I Y S I R . I H2
S E E L P E N S T V V N Y R K T M R S G T I H P I K K D I Y I Y D N K K F T L Y D R Y3

 2730
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TATATGGATACGATAATAACTATGTTAATTTTTATGAGGAGAAAAATGAAAAAGAGAAGGAATACGAAGAAGAAGACGACAAGGCGTCTAGTTTATGTGAAAATAAAATTATATTGTCGCAAATTAACTG5'

ATATACCTATGCTATTATTGATACAATTAAAAATACTCCTCTTTTTACTTTTTCTCTTCCTTATGCTTCTTCTTCTGCTGTTCCGCAGATCAAATACACTTTTATTTTAATATAACAGCGTTTAATTGAC3'
Y M D T I I T M L I F M R R K M K K R R N T K K K T T R R L V Y V K I K L Y C R K L T1
I W I R . . L C . F L . G E K . K R E G I R R R R R Q G V . F M . K . N Y I V A N . L2

I Y G Y D N N Y V N F Y E E K N E K E K E Y E E E D D K A S S L C E N K I I L S Q I N C3

 2860

TGAATCATTTGAAAATGATTTTTAAATATTACCTCAGCGATTATAACTACGCGTTTTCAATTATAGATAATACTACAAATGTTCTTGTTGCGTTTGGTTTGTATCGTTAATAAAAAACAAAATTTGACAT5'

ACTTAGTAAACTTTTACTAAAAATTTATAATGGAGTCGCTAATATTGATGCGCAAAAGTTAATATCTATTATGATGTTTACAAGAACAACGCAAACCAAACATAGCAATTATTTTTTGTTTTAAACTGTA3'
V N H L K M I F K Y Y L S D Y N Y A F S I I D N T T N V L V A F G L Y R . . K T K F D I1
. I I . K . F L N I T S A I I T T R F Q L . I I L Q M F L L R L V C I V N K K Q N L T2
E S F E N D F . I L P Q R L . L R V F N Y R . Y Y K C S C C V W F V S L I K N K I . H3

 2990

TATAATTGTTTTATTATCAATAATTACCAATAGGATTGAGACCCTTGCAGCTGCCAGCAAACGGAACAGAGCTTGTCGACAGATTTTCATTTTTTTGGCAGGTTGGTGATTATACACATCTGGGGAATTG5'

ATATTAACAAAATAATAGTTATTAATGGTTATCCTAACTCTGGGAACGTCGACGGTCGTTTGCCTTGTCTCGAACAGCTGTCTAAAAGTAAAAAAACCGTCCAACCACTAATATGTGTAGACCCCTTAAC3'
I I V L L S I I T N R I E T L A A A S K R N R A C R Q I F I F L A G W . L Y T S G E L1

L . L F Y Y Q . L P I G L R P L Q L P A N G T E L V D R F S F F W Q V G D Y T H L G N .2
Y N C F I I N N Y Q . D . D P C S C Q Q T E Q S L S T D F H F F G R L V I I H I W G I3

 3120

ATTAAAAGAATGCAATGA5'

TAATTTTCTTACGTTACT3'
I K R M Q .1
L K E C N D2

D . K N A M3

 3138


