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5 GTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAA

° e 110
o

5 TATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGT

0 ittt 220
° AmpR

° f(mnl

5 AAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGA

° e 330
° AmpR

o

° ‘Bcgl' ‘Bcgl

5' GCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCA

° e 440
° AmpR

o

° ‘Pvul

5  CCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGG
° b 550

AmpR

o
5 AGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACA

E S e e SR
° AmpR

o

5' CCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTT

o S S o L e et
° AmpR

o
5 GCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGTTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGG

° I L R B B o o o I e o B B L e o L e o e B e e s LS
° AmpR

o

5' TAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC

° e 500
° AmpR

5 TGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCT

° e 1100
° AmpR

o

5' TAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACC
A S R N D O DU T S T
° AmpR [ Col E1 origin

o
5 ACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGC

F T e e B T R e S e e o N
° Col E1 origin

o

5' CGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGG

0 itttk 1430
o Col E1 origin

o
5 TTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT

F o e e T B e S e e e
° Col E1 origin

o

5' ACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGG

o e S e T I e S e e e N
o Col E1 origin

o

° ‘Drdl

5' GAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAAC
S R R LT
o Col E1 origin
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5 GCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCATTAGGCACCCCAGGCTTTACCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAGAGC
o R S P SRS L
o Col E1 origin >
o
5' GCCCAATACGCAAGGAAACAGCTATGACCATGTTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGGAAGGCCCATGAGGCCAGTTAATTAAG
o P T L1
o
Acc65I
o Kpnl
|
5 AGGTACCTTAATTAAGGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGLGL
0 oo 2090
° . ———.s’w=
o
° ﬁﬂll
5 AGAGAGGGAGTGGCCAACTCCATCACTAGGGGTTCCTTGTAGTTAATGATTAACCCGCCATGCTACTTATCTACGTAGCCATGCTCTAGGAAGATCGCAATTCGCCCTTA
0 oo 2200
o smR ]
o
Nhel
° ‘ ‘Bmtl
5' AGCTAGCTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCC
o e 2310
° [ CMV Promoter
o
5 AACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTT
0 oo 2420
[} CMV Promoter
o
° ‘Ndel
5 GGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTA
S S S P S S S T S S S S B SIS I ISP S 1oJe 1)
[} CMV Promoter
o
5' CTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTC
o P SR
o CMV Promoter
o
5 CACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACG
o R S B e e B S e B e e s
[} CMV Promoter
o
5' GTGGGAGGTCTATATAAGCAGAGCTGGTTTAGTGAACCGTCAGATCCTGCAGAAGTTGGTCGTGAGGCACTGGGCAGGTAAGTATCAAGGTTACAAGACAGGTTTAAGGA
o P R T
° CMV Promoter | [ Artificial Intron
o
° ‘Notl
5' GACCAATAGAAACTGGGCTTGTCGAGACAGAGAAGACTCTTGCGTTTCTGATAGGCACCTATTGGTCTTACTGACATCCACTTTGCCTTTCTCTCCACAGGTGTCCAgCY
o R
° Artificial Intron |
o
5 gccgcGCCACCATGAGACTGCTGACCGCCCTGTTCGCCTACTTCATCGTGGCCCTGATCCTGGCCTTCAGCGTGTCCGCCAAGAGCATGCACCACCACCATCACCATCAT
B D T T SR D S S TS S L1
o [Koz.sed]| TCM signal sequence ] His tag
o
M R L L T A L F A Y F | VvV A L | L A F S V S A K S M H H H H H H H
) T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
° ‘BstXI
5' CACATGAGCGGCCTGAACGACATCTTCGAGGCCCAGAAAATCGAGTGGCACGAGATGAGCAAGGGCGAGGAACTGTTCACCGGCGTGGTGCCCATCCTGGTGGAACTGGA
e e e e s S
o [l AviTag I SuperfolderGPP
o
H M S G L N D | F E A Q K | E W H E M S K G E E L F T G \ \ P | L \ E L D
o

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
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BmgBI

5 CGGCGACGTGAACGGCCACAAGTTCTCTGTGCGGGGCGAGGGCGAGGGGGACGCCACAAATGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGAAAGCTGCCCGTGC

L B B R e
o swperfolderePP
o
G D \ N G H K F S \ R G E G E G D A T N G K L T L K F | cC T T G K L P \
° 7I1 7I2 7I3 7I4 7I5 7I6 7I7 7I8 7I9 8IO 8I1 8IZ 8IB 8I4 8IS 8IG 8I7 8IB 8IQ 9I0 9I1 9I2 9I3 9I4 9I5 9I6 9I7 9I8 9I9 1(I)0 1(I)1 1(I)2 1(I)3 1(I)4 1(I)5 1(I)6

5 CCTGGCCTACCCTGGTCACAACCCTGACCTACGGCGTGCAGTGCTTCAGCAGATACCCCGACCACATGAAGCGGCACGATTTCTTCAAGAGCGCCATGCCCGAGGGCTAC

R I L L o B B e e man e e B e S PR
o SuperfolderGPP
o
P W P T L vV T T L T Y G V Q C F S R Y P D H M K R H D F F K S A M P E G Y
° 1(I)7 1(I)8 1(I)9 11IO 1‘;1 11IZ 11IB 11I4 11IS 11IG 11I7 11IB 11IQ 150 151 152 153 154 155 156 157 158 159 1CI’:0 1CI’:1 1CI’:2 1CI’:3 1CI’:4 1CI’:5 1CI’:6 1CI’:7 1CI’:8 1CI’:9 1:10 1:11 1:12 1:13

° |Dl’d|
5 GTGCAAGAACGGACCATCAGCTTCAAGGACGACGGCACCTACAAGACCAGAGCCGAAGTGAAGTTCGAGGGCGACACCCTGGTCAACCGGATCGAGCTGAAGGGCATCGA

0 bt 3500

o

o

vV Q E R T | S F K D D G T Y K T R A E V K F E G D T L V N R | E L K G |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180

R B I R R R R o e T e RS S EEE s
S T 7 P
o
F K E D G N | L G H K L E Y N F N S H N \Y Y | T A D K Q K N G | K A N F
° 1é1 1é2 1é3 1é4 1é5 1é6 1é7 1é8 1é9 1é0 1é1 1é2 1é3 1é4 1é5 1é6 1é7 1é8 1é9 260 261 262 263 264 265 266 267 268 269 2‘;0 2;1 2‘;2 2‘;3 2‘;4 2‘;5 2‘;6

5 AGATCCGGCACAACGTGGAAGATGGCAGCGTGCAGCTGGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAATCACTACCTGAGC

0 ot 3720

o

X

| R H N VvV E D G S V Q L A D H Y Q Q N T P | G D G P V L L P D N H Y L S
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
° 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253

° Fcom

5 ACCCAGAGCGTGCTGAGCAAGGACCCCAACGAGAAGCGGGACCACATGGTGCTGCTGGAATTTGTGACCGCCGCTGGCATCACCCACGGCGAATTCgCcATCAACAAGTTT

o e 3850
o [ Superfolderee il
o
T Q S \ L S K D P N E K R D H M Vv L L E F \ T A A G | T H G E F A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
° 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286

5 GTACAAAAAAGCTGAACGAGAAACGTAAAATGATATAAATATCAATATATTAAATTAGATTTTGCATAAAAAACAGACTACATAATACTGTAAAACACAACATATCCAGT

6 itk 3960
attR1

° FamHI

5' CACTATGGCGGCaGCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATAATGTGTGGATTTTGAGTTAGGATCCGTCGAGATTTTCAGGAGCTAAGGAAG
o e B B S RS Eas 4070
attR1 I

o
5 CTAAAATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAG

o e 4180
° - Chioramphenicolresistance (CmR)gene

o

o |BspEI

5 ACCGTTCAGCTGGATATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGA

o e 4290
o [ Chloramphenicolresistance (CmR)gene

o

5 ATTtCGTATGGCAATGAAAGACGGTGAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAAT

B e ST e S
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5 ACCACGACGATTTCCGGCAGTTTCTACACATATATTCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTC

0 itttk 4510
o [ Chloramphenicolresistance (CmR)gene

o

° BsmBlI ‘Pasl

5 TCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTGGCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAA

0 itttk 4620
o [ Chloramphenicolresistance (CmR)gene

o

5 GGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCATGTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGG

R R T R e T R R R R B R R e B T B B SR
o T ChonmphencolessneCnRigene >

o

° BamHI BstZ17I

5 CGTAAAGATCTGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAATATATACTGATATGTATACCCGAAGTATGTCA

L e K = e e e e

o

o

5 AAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACAGCGACAGCTATCAGTTGCTCAAGGCATATATGATGTCAATATCTCCGGTCTGGTAAGCACAACCA

° R e o e e e e S
o

BbvCl

°

5 TGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGCTGGAAAGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCGGTTTATTGAAATGAACGGCTCTTTTGCTGACGAG

0 e 3060
o

5' AACAGGGGCTGGTGAAATGCAGTTTAAGGTTTACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGACACGCCCGGGCGACGGA
B e TG
° ———— ccdBgene

o

° ‘BmgBI ‘BstXI

5' TGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCTCCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGATATG
E S T S e L S B e e =

o
5 GCCAGTGTGCCGGTCTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAAAATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAAATGTCAGG

0 bt 5390

o

o Eml

5 CTCCCTTATACACAGCCAGTCTGCAGGTCGACCATAGTGACTGGATATGTTGTGTTTTACAGTATTATGTAGTCTGTTTTTTATGCAAAATCTAATTTAATATATTGATA

o e O I et B a2 e ST VA
° attR2

o

° ‘BamHI Xeml

5 TTTATATCATTTTACGTTTCTCGTTCAGCTTTCTTGTACAAAGTGGTTGATAGCTTGGATCCAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTT

I NN Y
o attR2 [ WPRE

o

5 AACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTT

0 ittt e 5720
o WPRE

o
5 GCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGC

R R R R e B R R AR RE R NEE RS TE RS S
[} WPRE

o

° ‘Pfol

5 TCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCC

R Rl R R I B R R R A RE R R R SRR RS S
[} WPRE

o

5 GTGGTGTTGTCGGGGAAGCTGACGTCCTTTCCATGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGC

6 At 6050
[} WPRE
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NgoMIV
o Sacll Nae

5 GGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTCTTCGAGATCTGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCC

0 bt 6160
° WPRE | ——  "BeHpp

o

5 CGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGG

0 bt 6270

o

5 TGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGACTCGAGTTAAGGGCGAATTGCCGATTAGGATCTTCCTAGAGCATGGCTACGTAGA

0 e G350
o meHpa ]

o

5' TAAGTAGCATGGCGGGTTAATCATTAACTACAAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCG

0 e 6400

o

EcolCRI
facl Fscl FVHI Stu

5 CCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCCTTAATTAAGAGCTCATGGCGCGCCTAGGCCTTGACGGCCTTCCGCCAATTCGCCCT

S S S S N 7T
o IR
o

5 ATAGTGAGTCGTATTACGTCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGC

B R o e e e SR

o
o
5 CAGCTGGCGTAATAGCGAAGAGGCCCGCACCGAAACGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGAGCGCCCTGTAGCGGCCACTCAACCCTATCTCGGT
o
o

e 6820
Psil

° I

5' CTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAA

B T T T S B S S S K1)

o

5 TTTAG

o +— 6935



