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customer:  Universitat Regensburg Jennifer Flechsler Construct No: 12ABJHBC
Gene name: Igni_1058 Gene length: 2067 bp TUV
Scientist: ~ Tobias Hartinger Ref. No: 1266701

Optimized for expression in:  Escherichia coli
Analysis created: 9/17/2012 (10:02 AM)

Gene design according to DIN EN ISO 9001:2008

The codon usage was adapted to the codon bias of Escherichia coli genes.
In addition, regions of very high (> 80 %) or very low (< 30 %) GC content have been avoided where possible.

During the optimization process the following cis-acting sequence motifs were avoided where applicable:
internal TATA-boxes, chi-sites and ribosomal entry sites

e AT-rich or GC-rich sequence stretches
¢ RNA instability motifs
e repeat sequences and RNA secondary structures
e (cryptic) splice donor and acceptor sites in higher eucaryotes
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Codon Adaptation Index : 0.97

The histograms show the percentage of sequence codons which fall into a certain quality class. The quality
value of the most frequently used codon for a given amino acid in the desired expression system is set to 100,
the remaining codons are scaled accordingly (see also Sharp, P.M., Li, W.H., Nucleic Acids Res. 15 (3), 1987).
The plots show the quality of the used codon at the indicated codon position.



Optimized with GeneOptimizer®

GC Content
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Average GC content: 45 %

The plot shows the GC content in a 40 bp window centered at the indicated nucleotide position.

Summary

The optimization was successful: Negative cis-acting sites (such as splice sites, TATA-boxes, etc.) which may
negatively influence expression were eliminated wherever possible. GC content was adjusted to prolong mMRNA
half life. Codon usage was adapted to the bias of Escherichia coli resulting in a CAI* value of 0.97. The
optimized gene should therefore allow high and stable expression rates in Escherichia coli.

Please note: for mammalian, insect and yeast expression, we recommend to add a KOZAK sequence
upstream of the construct.

* CAl: The parameter CAl (codon adaptation index) describes how well the codons match the codon usage preference of the target
organism. Thus, a CAl of 1.0 would be perfect. However, a CAl of > 0.9 is considered as very good (i.e. allowing high expression).

** |n some rare cases negatively cis acting motifs cannot be removed due to the particular amino acid sequence or restriction site and
codon quality constraints. In all of these cases the optimization scientist chooses an optimal compromise for each individual site.

GeneArt®s gene optimization process is certified according to the standards of ISO 9001 (registration no. 12 100 24212). Our internal
quality management system covers all aspects from gene optimization to gene synthesis, DNA sequencing as well as sales and service.

| certify to the best of my knowledge that: (1) no special safety precautions are needed for the production of the below mentioned DNA and
(2) the below mentioned DNA sequence will be used in accordance with applicable laws and regulations.



| agree that GeneArt®shall synthesize the following sequence 12ABJHBC according to the
conditions described in the quotation, including the presence or absence of:

- stop codons, as per my request or lack thereof

- 5', 3" and internal restriction sites for downstream cloning and processing, as per my
request or lack thereof

date signature
Optimized Sequence

customer:  Universitat Regensburg Jennifer Flechsler
Gene name: Igni_1058

Construct No: 12ZABJHBC

Gene length: 2067 bp

Optimized for expression in:.  Escherichia coli

Analysis created: 9/17/2012 (10:02 AM)

BanH
GGATCCATGCTGGGT GGT GCACT GGCACT GTATAGCCT GCTGCGT CTGT GGACCGCAGAT

CCTAGGT ACGACCCACCACGT GACCGT GACATAT CGGACGACGCAGACACCTGECGTCTA
ML GGA L AL Y S L L RL WT A D_
1 3 5 7 9 11 13 15 17

CAGGCACTGCAAGAAGTTCGTAAAGT TCTGGT TGT TGGTGCCGGTGT TATGGGTCATGGT

61 --------- S S S S S +
GTCCGTGACGT TCTTCAAGCAT TTCAAGACCAACAACCACGGECCACAATACCCAGTACCA
QAL QE V RKV L VVGAGVMGH G_
19 21 23 25 27 29 31 33 35 37

ATTGCACAGGT TGCAGCAAT GAGCGGT CTGAATGT TCGTATGATTGATATTAAACAAGAA

121 ----mee-- S S S S S +
TAACGT GTCCAACGT CGTTACTCGCCAGACTTACAAGCATACTAACTATAATTTGITCTT
I A Q VA AMSGL NVRMI_ DI _K QE_

39 41 43 45 47 49 51 53 55 57

TTTCTGGATCGCGCAAT GGAACGCAT TAAAGAAAGCCT GGAAAAACT GTATGCCAAAGCC

181 --------- o e o e o e o e o e +
AAAGACCTAGCGCGTTACCTTGCGTAATTTCTTTCGGACCTTTTTGACATACGGTTTCCG
F L DR A MER I KE S L E K L Y A K G_

59 61 63 65 67 69 71 73 75 77

AAACT GAAAGAACCGCCT GAAGAAGT TCTGAAACGT AT TGAAACAAT GGT TGCCAATCCG

241 --------- o e o e o e o e o e +
TTTGACTTTCTTGGCGGACTTCTTCAAGACTTTGCATAACTTTGTTACCAACGGT TAGGC
K L K EPPEEV L KRI E T MV A NP _

79 81 83 85 87 89 91 93 95 97

GATGATGAAAGCAGCT AT GCCGAAGCAGCAAAAGATGT TGATTTTGTTATTGAAGCCGTG
301 --------- I I I I I +
CTACTACTTTCGTCGATACGGCT TCGTCGTTTTCTACAACT AAAACAATAACT TCGGCAC
D DESSVYAEAAKDUVIDTFV.I_EAV_

99 101 103 105 107 109 111 113 115 117



361

421

481

541

601

661

721

781

841

901

CCGGAAAAACT GGAACT GAAACGT GCAGT TTTTAGCGT GCTGGATAAATATGCACCGCCT

GGCCTTTTTGACCTTGACT TTGCACGT CAAAAATCGCACGACCTATTTATACGT GGCGGA
P E K L E L KRAVF SV L DKY A P P_

119 121 123 125 127 129 131 133 135 137
CATGCAATTCTGGCAAGCAATACCAGCAGCAT TCCGATTACCGAAATTGCAAAAGCAACC

GTACGTTAAGACCGTTCGT TATGGTCGT CGTAAGGCTAATGGCTTTAACGT TTTCGTTGG
H Al L ASNTSSI P I _TEI_AKAT._

139 141 143 145 147 149 151 153 155 157

Sphl
AAACGT CCGGATAAAGT TGT TGGCATGCATTTTTTCAATCCGCCTGT TATTCTGAAACTG

TTTGCAGGCCTATTTCAACAACCGT ACGTAAAAAAGT TAGGCGCGACAATAAGACTTTGAC
K R PDKVVGMHF F NPWPV I_L K L
159 161 163 165 167 169 171 173 175 177

GTTGAAGT TGT TCGT GGCAAAGAAACCAGT GATGAAACCGT GAAAATTACCGT TGAACTG

--------- S U S 5
CAACTTCAACAAGCACCGTTTCTTTGGTCACTACTTTGECACTTTTAATGGCAACTTGAC
V.E VV R GKE T S DE TV K I TV E L

179 181 183 185 187 189 191 193 195 197

GCCAAAAAAAT GGGCAAAGT TCCGATTGT GGT GAACAAAGATGT TCCEEGTTTTATTGT G

--------- S U S 5
CGGITTTTTTACCCGT TTCAAGGCTAACACCACTTGTITTCTACAAGGCCCAAAATAACAC
A K K MGK VP I VVNIKWDWVPGIF I _V_

199 201 203 205 207 209 211 213 215 217

AATCGTATCATGGCACGTTTTCTGAATGAAGGT TGT TGGCTGGT TGAACGTGGTGI TTAT

--------- S
TTAGCATAGTACCGTGCAAAAGACTTACT TCCAACAACCGACCAACTTGCACCACAAATA
NR I MARFLNEGCWIL V ER GV Y

219 221 223 225 227 229 231 233 235 237
ACCAAAGAACAGGT TGATGCAGCACTGCCCTATAAACTGAATTTTCCGATGGGTGCATTT

TGGTTTCTTGTCCAACTACGT CGT GACGCGATATTTGACT TAAAAGGCTACCCACGTAAA
T_K E QV DA AL RY KL NF P MGAF_

239 241 243 245 247 249 251 253 255 257
GAGCTGCCAGATTATGT TGGT CTGGATGT TCTGGT TCATCTGATGGAAGCAATGAAAGAA

CTCGACCGT CTAATACAACCAGACCTACAAGACCAAGTAGACTACCTTCGTTACTTTCTT
E L ADY V GL DV L VHLMEAMK E_
259 261 263 265 267 269 271 273 275 277

CGTGGTATGAATCTGACCATTTGT CCGCT GT TCAAAAAACT GCTGGAAGAAGGTAAACTG

GCACCATACTTAGACTGGTAAACAGCCGACAAGTI TTTTTGACGACCTTCTTCCATTTGAC
R GM N L T I_CP L F KK L L EE G K_ L

279 281 283 285 287 289 291 293 295 297

Agel
GGCGTTAAAAGCGGT GAAGCCTTTTACAAAT AT CCGGCACCGGGCAAGT TCAAAAAACCG

CCGCAATTTTCGCCACTTCCGAAAATGT TTATAGCCCGT GGCCCGTTCAAGITTTTTGGEC
G V K S GE G F Y K Y P A P G K F K K P_

299 301 303 305 307 309 311 313 315 317



961

1021

1081

1141

1201

1261

1321

1381

1441

1501

GITGT TAAAGCAAGCGCAGCAGAAGGTGT TGATTACATTAGCATTGT TGATACCGCAGT T

CAACAATTTCGI TCGCGT CGT CTTCCACAACTAATGTAATCGTAACAACTATGGECGT CAA
V.VXx... . S AAE GV DY I__S I _V DT A V_

319 321 323 325 327 329 331 333 335 337

BspM
AATGAAGGT GCATGGECTGGTAGAAAAT GGT GT TGCAGGT CCCGAAGAAGT TGATACCGCC

TTACTTCCACGTACCGACCATCTTTTACCACAACGT CCAGGCCTTCTTCAACTATGGECGEG
NE GA WL V ENGVAGUPEEV DT A_

339 341 343 345 347 349 351 353 355 357

ACCGT TCTGGGT CTGAATCTGCCGATGGGTATCCTGAAACT GGGTGATAGCCTGGGTCTG

--------- S
TGGCAAGACCCAGACTTAGACGGCTACCCATAGGACTTTGACCCACTATCGGACCCAGAC
T V. GL NL P MGI L KL GD S L G L

359 361 363 365 367 369 371 373 375 377

GATAATGI TCTGGATAGCATCAACGAAAAAAAAGAAAAATAT GCCCTGGAAGATTATCGT

CTATTACAAGACCTATCGTAGTTGCTTTTTTTTCTTTTTATACCGGACCTTCTAATAGCA
DNV L DS I_NZEIKIKEIKY GL ED.Y R_

379 381 383 385 387 389 391 393 395 397

Pvul |
CCGGT TCAGCT GCTGGAAAATAT GGT TAAGGAAGGT AAAT GCGGAGT AAAAT GCGGCAAA

GGCCAAGTCGACGACCTTTTATACCAATTCCTTCCATTTACGCCTCATTTTACGCCGTTT
PV QL L E N MV K E G K C G V K C G K_

399 401 403 405 407 409 411 413 415 417

Bgl | |
GGTTTTTATGAATAT GAAGT GAGCGAAGAAGAT CTGGGCGAAAT CAAAGT TCGTCGTGAA

CCAAAAATACTTATACTTCACTCGCTTCTTCTAGACCCCCTTTAGT TTCAAGCAGCACTT
G F Y E Y E V S E E DL GE I_K VRRE_

419 421 423 425 427 429 431 433 435 437

GGTGAAGCACTGI GGATTATTCT GAAT CGT CCGAAACAGCGT AAT GCACTGACACCGGAA

--------- S U S 5
CCACTTCGT GACACCTAATAAGACTTAGCAGGECTTTGTCGCATTACGTGACTGTGECCTT
GE AL WI I L NRPKQOQRNAILT P E_

439 441 443 445 447 449 451 453 455 457
ATCCTGCTGAAAAT GCCCGAAGT TGCACAGAAAGCAT GTGAAGATGAAGGT GT TCGT GCA

TACGACGACTTTTACCGCCTTCAACGTGTCTTTCGTACACTTCTACT TCCACAAGCACGT
M L L K MA E VA QKACEDEGV R A_

459 461 463 465 467 469 471 473 475 477

BspM
ATTGTTCTGTATGGTGGTGATGT TTTTAGCGCAGGT TTTGATCTGACCGT GATGAAAGAT

TAACAAGACATACCACCACTACAAAAAT CCCGTCCAAAACTAGACTGGCACTACTTTCTA
l_ v L Y GGDbV F S A GF DL T V MK D_

479 481 483 485 487 489 491 493 495 497
GTAGATCCGACCAAAGCACCGGAAACCGT TGCACGT CCTTTCAAAAAACT GGCACTGGCA
CATCTAGGCTGGT TTCGTGECCT T TGECAACGT GCAGGAAAGT TTTTTGACCGT GACCGT

VD P T K A P E T V A RPF KKL A L A_
499 501 503 505 507 509 511 513 515 517



Agel Agel
CTGGAAGGT TGTCCGAAACCGGT TATTGCATATATTACCGGT TATGCACT GGGT GGTGGT
1561 --------- R SRR R SRR R SRR R SRR R SRR +
GACCTTCCAACAGGCTTTGECCAATAACGTATATAAT GGCCAATACGT GACCCACCACCA
L EGCPKZPV I AY I_TGY AL GG G_
519 521 523 525 527 529 531 533 535 537

Bgl I 1
CTGGAAGT TGCAAT GAT GGCAGAT CTGCGT CTGGCAACCGAAGATAGCCT GCT GGGTCAG
1621 --------- I I I I I +
GACCTTCAACGT TACTACCGT CTAGACGCAGACCGT TGGCT TCTATCGGACGACCCAGTC
L EVAMMAIDLIRLATEUDSIL.L G.Q._

539 541 543 545 547 549 551 553 555 557

CCGGAAATTAATGT TGGTATTATGCCT GGTGGTGGT GGCACCCAGCGTCTGCCTCGICT G
1681 --------- S S S S S +
GGCCTTTAATTACAACCATAATACGGACCACCACCACCGT GGGTCGCAGACGGAGCAGAC
P E I NVGI MP GGGGT QR L P R L

559 561 563 565 567 569 571 573 575 577

Pvul |
GITGGTCTGGGTCGTGCAATGCAGCTGGT TCTGCTGGGT GATCCGATTGATGCAGT TGAA
1741 --------- o e o e o e o e o e +
CAACCAGACCCAGCACGT TACGT CGACCAAGACGACCCACTAGGCTAACTACGTCAACTT
V. GL GR A MQL V L L G DUP I DAV E_

579 581 583 585 587 589 591 593 595 597

GCAGAAAAATGGGGT CTGGT TAAT TGGGCAGT GCCGAAACGT AT TGCAGATAGCGAAGT T
1801 --------- I I I I I +
CGTCTTTTTACCCCAGACCAATTAACCCGT CACGGCTTTGCATAACGTCTATCGCTTCAA
A E KWGL V NWAVZPIKURI_ADSE.V._

599 601 603 605 607 609 611 613 615 617

CGTCTGCTGGT TAAAAAACT GAGCAGCAAACCGAAAGAAGCACT GGCCCTGGCAAAAAAA
1861 --------- o e o e o e o e o e +
GCAGACGACCAATTTTTTGACTCGICGITTGECTTTCTTCGTGACCGGGACCGTITTTTTT
R L LV XKKL S S KPKEAL A L A K K_

619 621 623 625 627 629 631 633 635 637

GCAGI TCGT GT TGCACAAGAGGT TCCGCTGAT TGATGGT CTGGAAAT GGAAGCCGAAGCA

1921 -----cem-- S S S S S +
CGTCAAGCACAACGT GTTCTCCAAGGCGACTAACTACCAGACCTTTACCTTCGGCTTCGT
AV RV A QEV P L I _DGL EMEAEA_

639 641 643 645 647 649 651 653 655 657

TTTGCACGT GCACT GGCCACCGAAAAT GCCAAAGAAGGTATTGCAGCAT TTCTGGAAAAA
1981 --------- B R B R B R B R B R +
AAACGTGCACGT GACCGGT GGCT TTTACGGT TTCTTCCATAACGT CGTAAAGACCTTTTT
F ARALATENAIKTEGI A ATF L E K._

659 661 663 665 667 669 671 673 675 677

EcoRl
CGCAAACCGAATTTCAAATAAGAATTC
2041 --------- e e
GCGTTTGGCTTAAAGTITTATTCTTAAG
R K P N F K *

679 681 683 685

Biosecurity Compliance



GeneArt® routinely screens all its incoming orders for biosecurity according to international guidelines. We
therefore reserve the right to refuse any order or to involve government authorities, if a DNA sequence may be
of dual-use nature.

Further reading: Buegl et al. (2007), DNA synthesis and biological security, Nature Biotechnology
Free pdf available at http://dx.doi.org/d0i:10.1038/nbt0607-627



http://dx.doi.org/doi:10.1038/nbt0607-627

