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AGGCCGTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGAGATGGCGCCCAACAGTCCCCCGGCCACGGGG
TCCGGCAACTCGTGGCGGCGGCGTTCCTTACCACGTACGTTCCTCTACCGCGGGTTGTCAGGGGGCCGGTGCCCC

CCTGCCACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGAAGTGGCGAGCCCGATCTTCCCCATCGGTGATG

GGACGGTGGTATGGGTGCGGCTTTGTTCGCGAGTACTCGGGCTTCACCGCTCGGGCTAGAAGGGGTAGCCACTAC

TCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGGTGATGCCGGCCACGATGCGTCCGGCGTAGAGGATC
AGCCGCTATATCCGCGGTCGTTGGCGTGGACACCGCGGCCACTACGGCCGGTGCTACGCAGGCCGCATCTCCTAG

GAGATCGATCTCGATCCCGCGAAATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTA

CTCTAGCTAGAGCTAGGGCGCTTTAATTATGCTGAGTGATATCCCCTTAACACTCGCCTATTGTTAAGGGGAGAT

I T7 promoter

GAAATAATTTTGTTTAACTTTAAGAAGGAGATATACATATGGGCAGCAGCCATCACCACCATCACCATTCTAGTA

CTTTATTAAAACAAATTGAAATTCTTCCTCTATATGTATACCCGTCGTCGGTAGTGGTGGTAGTGGTAAGATCAT

1 ! . 1 5 L
His His  His His His His Ser Ser

------------- 1>

4575

4650

4725

4800

4875



TGAACAAAGAAATTTTGGCTGTAGTTGAAGCCGTATCCAATGAAAAGGCGCTACCTCGCGAGAAGATTTTCGAAG

ACTTGTTTCTTTAAAACCGACATCAACTTCGGCATAGGTTACTTTTCCGCGATGGAGCGCTCTTCTAAAAGCTTC

1 . . . 5 . . . . 10 . . L . 15 . . . . 20 | . . . 25
Met Asn Lys Glu Ile Leu Ala Val Val Glu Ala Val Ser Asn Glu Lys Ala Leu Pro Arg Glu Lys Ile Phe Glu
NusA >

CATTGGAAAGCGCGCTGGCGACAGCAACAAAGAAAAAATATGAACAAGAGATCGACGTCCGCGTACAGATCGATC

GTAACCTTTCGCGCGACCGCTGTCGTTGTTTCTTTTTTATACTTGTTCTCTAGCTGCAGGCGCATGTCTAGCTAG

| L L | 30 L L . | 35 L | | L 40 | | L L 45 | L ! . 50
Ala Leu Glu Ser Ala Leu Ala Thr Ala Thr Lys Lys Lys Tyr Glu GIn Glu Ile Asp Val Arg Val GIn Ile Asp

NusA ;>

GCAAAAGCGGTGATTTTGACACTTTCCGTCGCTGGTTAGTTGTTGATGAAGTCACCCAGCCGACCAAGGAAATCA

CGTTTTCGCCACTAAAACTGTGAAAGGCAGCGACCAATCAACAACTACTTCAGTGGGTCGGCTGGTTCCTTTAGT

L . . . 55 . . . . 60 . . L . 65 . | . . 70 . . . . 75
Arg Lys Ser Gly Asp Phe Asp Thr Phe Arg Arg Trp Leu Val Val Asp Glu Val Thr GIn Pro Thr Lys Glu Ile

NusA >

CCCTTGAAGCCGCACGTTATGAAGATGAAAGCCTGAACCTGGGCGATTACGTTGAAGATCAGATTGAGTCTGTTA

GGGAACTTCGGCGTGCAATACTTCTACTTTCGGACTTGGACCCGCTAATGCAACTTCTAGTCTAACTCAGACAAT

1 ! ! 1 80 ! ! 1 . 85 . . . . 90 . . . . 95 . . . . 100
Thr Leu Glu Ala Ala Arg Tyr Glu Asp Glu Ser Leu Asn Leu Gly Asp Tyr Val Glu Asp GIn Ile Glu Ser Val

NusA :>

CCTTTGACCGTATCACTACCCAGACGGCAAAACAGGTTATCGTGCAGAAAGTGCGTGAAGCCGAACGTGCGATGG

GGAAACTGGCATAGTGATGGGTCTGCCGTTTTGTCCAATAGCACGTCTTTCACGCACTTCGGCTTGCACGCTACC

. 1 1 . 105 1 1 . . 110 1 . . 1 115 . . ) ) 120 ! 1 . ! 125
Thr Phe Asp Arg Ile Thr Thr GIn Thr Ala Lys GIn Val Ie Val GIn Lys Val Arg Glu Ala Glu Arg Ala Met

L NuwA_ [

TGGTTGATCAGTTCCGTGAACACGAAGGTGAAATCATCACCGGCGTGGTGAAAAAAGTAAACCGCGACAACATCT
ACCAACTAGTCAAGGCACTTGTGCTTCCACTTTAGTAGTGGCCGCACCACTTTTTTCATTTGGCGCTGTTGTAGA

L . . . 130 . . . . 135 . | | . 140 . L . . 145 . 1 1 ! 150
Val Val Asp GIn Phe Arg Glu His Glu Gly Glu Ie Ile Thr Gly Val Val Lys Lys Val Asn Arg Asp Asn Ile
NusA >

CTCTGGATCTGGGCAACAACGCTGAAGCCGTGATCCTGCGCGAAGATATGCTGCCGCGTGAAAACTTCCGCCCTG
GAGACCTAGACCCGTTGTTGCGACTTCGGCACTAGGACGCGCTTCTATACGACGGCGCACTTTTGAAGGCGGGAC

| L L | 155 L L | | 160 L . | L 165 | | L L 170 | L ! | 175
Ser Leu Asp Leu Gly Asn Asn Ala Glu Ala Val Ile Leu Arg Glu Asp Met Leu Pro Arg Glu Asn Phe Arg Pro
NusA >

GCGACCGCGTTCGTGGCGTGCTCTATTCCGTTCGCCCGGAAGCGCGTGGCGCGCAACTGTTCGTCACTCGTTCCA
CGCTGGCGCAAGCACCGCACGAGATAAGGCAAGCGGGCCTTCGCGCACCGCGCGTTGACAAGCAGTGAGCAAGGT

| ) ) | 180 ) ) | | 185 ) | | ) 190 | | ) ) 195 ! ) 1 | 200
Gly Asp Arg Val Arg Gly Val Leu Tyr Ser Val Arg Pro Glu Ala Arg Gly Ala GIn Leu Phe Val Thr Arg Ser

. NwA_______________________________[

AGCCGGAAATGCTGATCGAACTGTTCCGTATTGAAGTGCCAGAAATCGGCGAAGAAGTGATTGAAATTAAAGCAG

TCGGCCTTTACGACTAGCTTGACAAGGCATAACTTCACGGTCTTTAGCCGCTTCTTCACTAACTTTAATTTCGTC

. . . . 205 . . . . 210 . | . . 215 ! ! . . 220 ! . . 1 225
Lys Pro Glu Met Leu Ile Glu Leu Phe Arg Ile Glu Val Pro Glu Ile Gly Glu Glu Val 1Ile Glu Ile Lys Ala
>

CGGCTCGCGATCCGGGTTCTCGTGCGAAAATCGCGGTGAAAACCAACGATAAACGTATCGATCCGGTAGGTGCTT

GCCGAGCGCTAGGCCCAAGAGCACGCTTTTAGCGCCACTTTTGGTTGCTATTTGCATAGCTAGGCCATCCACGAA

1 ) ) | 230 ) ) | 1 235 1 1 | ) 240 | | ) ) 245 | ) ) | 250
Ala Ala Arg Asp Pro Gly Ser Arg Ala Lys Ile Ala  Val Lys Thr Asn Asp Lys Arg Ie Asp Pro Val Gly Ala

. NwA_________________________[

4950

5025

5100

5175

5250

5325

5400

5475

5550

5625



GCGTAGGTATGCGTGGCGCGCGTGTTCAGGCGGTGTCTACTGAACTGGGTGGCGAGCGTATCGATATCGTCCTGT

CGCATCCATACGCACCGCGCGCACAAGTCCGCCACAGATGACTTGACCCACCGCTCGCATAGCTATAGCAGGACA
, , , . 275

. 255 . . . L 260 . . . . 265 . . . L 270

. . .
Cys Val Gly Met Arg Gly Ala Arg Val GIn Ala Val Ser Thr Glu Leu Gly Gly Glu Arg

Ile Asp Ile Val Leu

L NwA_ [

GGGATGATAACCCGGCGCAGTTCGTGATTAACGCAATGGCACCGGCAGACGTTGCTTCTATCGTGGTGGATGAAG

CCCTACTATTGGGCCGCGTCAAGCACTAATTGCGTTACCGTGGCCGTCTGCAACGAAGATAGCACCACCTACTTC
. . . . 300

. 280 . . . . 285 . . . . 290 . . . L 295

Trp Asp Asp Asn Pro Ala GIn Phe Val 1Ile Asn Ala Met Ala Pro Ala Asp Val Ala Ser
NusA

Ile Val Val Asp Glu

>

ATAAACACACCATGGACATCGCCGTTGAAGCCGGTAATCTGGCGCAGGCGATTGGCCGTAACGGTCAGAACGTGC

TATTTGTGTGGTACCTGTAGCGGCAACTTCGGCCATTAGACCGCGTCCGCTAACCGGCATTGCCAGTCTTGCACG

. . 305 . . . L 310 . . . . 315 . . . . 320

. . . 1 32

5

Asp Lys His Thr Met Asp Ile Ala Val Glu Ala Gly Asn Leu Ala GIn Ala Ile Gly Arg
NusA

Asn Gly GIn Asn Val

>

GTCTGGCTTCGCAACTGAGCGGTTGGGAACTCAACGTGATGACCGTTGACGACCTGCAAGCTAAGCATCAGGCGG

CAGACCGAAGCGTTGACTCGCCAACCCTTGAGTTGCACTACTGGCAACTGCTGGACGTTCGATTCGTAGTCCGCC

. 330 . . . . 335 . . L . 340 . . . . 345

1 . . \ 35

0

. . .
Arg Leu Ala Ser GIn Leu Ser Gly Trp Glu Leu Asn Val Met Thr Val Asp Asp Leu GIn
NusA

Ala Lys His GIn Ala

>

AAGCGCACGCAGCGATCGACACCTTCACCAAATATCTCGACATCGACGAAGACTTCGCGACTGTTCTGGTAGAAG

TTCGCGTGCGTCGCTAGCTGTGGAAGTGGTTTATAGAGCTGTAGCTGCTTCTGAAGCGCTGACAAGACCATCTTC

L L . 355 | . | . 360 . . . . 365 . . . L 370

. . . . 37

5

Glu Ala His Ala Ala Ile Asp Thr Phe Thr Lys Tyr Leu Asp Ile Asp Glu Asp Phe Ala

L NuA_ [

Thr Val Leu Val Glu

AAGGCTTCTCGACGCTGGAAGAATTGGCCTATGTGCCGATGAAAGAGCTGTTGGAAATCGAAGGCCTTGATGAGC

TTCCGAAGAGCTGCGACCTTCTTAACCGGATACACGGCTACTTTCTCGACAACCTTTAGCTTCCGGAACTACTCG
. . , 400

. 380 . L . . 385 . . . . 390 . . . L 395

. . .
Glu Gly Phe Ser Thr Leu Glu Glu Leu Ala Tyr Val Pro Met Lys Glu Leu Leu Glu Ile

. NeA__________________________________________[p

Glu Gly Leu Asp Gl

u

CGACCGTTGAAGCACTGCGCGAGCGTGCTAAAAATGCACTGGCCACCATTGCACAGGCCCAGGAAGAAAGCCTCG

GCTGGCAACTTCGTGACGCGCTCGCACGATTTTTACGTGACCGGTGGTAACGTGTCCGGGTCCTTCTTTCGGAGC
s s \ 425

. 405 . . . . 410 . . . . 415 . | | L 420

Pro Thr Val Glu Ala Leu Arg Glu Arg Ala Lys Asn Ala Leu Ala Thr Ile Ala  GIn Ala

I T .

GIn Glu Glu Ser Leu

GTGATAACAAACCGGCTGACGATCTGCTGAACCTTGAAGGGGTAGATCGTGATTTGGCATTCAAACTGGCCGCCC

CACTATTGTTTGGCCGACTGCTAGACGACTTGGAACTTCCCCATCTAGCACTAAACCGTAAGTTTGACCGGCGGG
s s s . 450

. 430 . 1 . . 435 1 . . . 440 L L . . 445

Gly Asp Asn Lys Pro Ala Asp Asp Leu Leu Asn Leu Glu Gly Val Asp Arg Asp Leu Ala
NusA

Phe Lys Leu Ala Ala

>

GTGGCGTTTGTACGCTGGAAGATCTCGCCGAACAGGGCATTGATGATCTGGCTGATATCGAAGGGTTGACCGACG

CACCGCAAACATGCGACCTTCTAGAGCGGCTTGTCCCGTAACTACTAGACCGACTATAGCTTCCCAACTGGCTGC
. . . 475

L 455 . . L L 460 . L . . 465 L L L . 470

. . L
Arg Gly Val Cys Thr Leu Glu Asp Leu Ala Glu GIn Gly 1Ile Asp Asp Leu Ala Asp Ie
NusA

Glu Gly Leu Thr Asp

>

AAAAAGCCGGAGCACTGATTATGGCTGCCCGTAATATTTGCTGGTTCGGTGACGAAGCGACTAGTGGTTCTGGTC

TTTTTCGGCCTCGTGACTAATACCGACGGGCATTATAAACGACCAAGCCACTGCTTCGCTGATCACCAAGACCAG

1 ) 1 1 480 ) 1 | 1 485 ) | ! ) 490 1 | ) 1 495
Glu Lys Ala Gly Ala Leu Ile Met Ala Ala Arg Asn 1Ile Cys Tp Phe Gly Asp Glu Ala

Thr Ser Gly Ser Gly

6xHis

5700

5775

5850

5925

6000

6075

6150

6225

6300

6375



Smal Kpnl BamHI EcoRI

ATCACCATCACCATCACTCCGCGGCTCTTGAAGTCCTCTTTCAGGGACCCGGGTACCAGGATCCGAATTCTGTAC
6450

TAGTGGTAGTGGTAGTGAGGCGCCGAGAACTTCAGGAGAAAGTCCCTGGGCCCATGGTCCTAGGCTTAAGACATG

1 L L 1 5 L 1 . . | 5 . . |

His His His His His His Ser Ala Ala Leu Glu Val Leu Phe GIn Gly Pro Gly Tyr GIn Asp Pro Asn Ser Val

--------------------- i HRV 3C site i (in frame with HRV 3C site) -=---- >
Ascl Sall HindIII NotI Sacl

AGGCCTTGGCGCGCCCGACGTCCGTCGACAAGCTTGCGGCCGCAGAGCTCGCTCTGGTGCCACGCGGTAGTAAAG
6525

TCCGGAACCGCGCGGGCTGCAGGCAGCTGTTCGAACGCCGGCGTCTCGAGCGAGACCACGGTGCGCCATCATTTC

1 . . | 5 . 1
GIn Ala Leu Ala Arg Pro Thr Ser Val Asp Lys Leu Ala Ala Ala Glu Leu Ala Leu Val Pro Arg Gly Ser Lys
--------------------------------------------- (in frame with HRV 3C site) =ssrsnmsssssemmensncccscssasssznmsnzaceady thrombin site el
S-Tag

AAACCGCTGCTGCTAAATTCGAACGCCAGCACATGGACAGCTCTACTTCTGCTGCTCTCGAGGCTTAATTAACCT
Il 4 | } ! } ! } J 4 Il 4 Il 4 | 6600

TTTGGCGACGACGATTTAAGCTTGCGGTCGTGTACCTGTCGAGATGAAGACGACGAGAGCTCCGAATTAATTGGA

L . . 5 L . . L 10 . . L L 15
Glu Thr Ala Ala Ala Lys Phe Glu Arg GIn His Met Asp Ser Ser Thr Ser Ala Ala Leu Glu Ala

S-Tag A (in frame with S-Tag) ~ +-----=------- >

AGGCTGCTAAACAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTT
TCCGACGATTTGTTTCGGGCTTTCCTTCGACTCAACCGACGACGGTGGCGACTCGTTATTGATCGTATTGGGGAA

| T7 terminator

6675

GGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGAT 3
CCCCGGAGATTTGCCCAGAACTCCCCAAAAAACGACTTTCCTCCTTGATATAGGCCTA 5

T7 terminator \

6733
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