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customer:  Universitat Regensburg Jennifer Flechsler Construct No: 12ABHCNC
Gene name: Igni_0341 Gene length: 1485 bp TUV
Scientist: ~ Tobias Hartinger Ref. No: 1263503

Optimized for expression in:  Escherichia coli
Analysis created: 9/17/2012 ( 9:58 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 12ABHCNC 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_0341

Construct No: 12ZABHCNC

Gene length: 1485 bp

Optimized for expression in:.  Escherichia coli

Analysis created: 9/17/2012 ( 9:58 AM)

BanH Ndel
GGATCCCATATGGT GAAAGT TCCGAAACT GAT GGCAACCCAGCATCCGGATAGCACCGT T

CCTAGGGTATACCACTTTCAAGCCTTTGACTACCGT TGGGTCGTAGCCCTATCGT GGCAA
MV K VPKLMATQHUPD S T V_
1 3 5 7 9 11 13 15 17

GITCTGATGCCGCAGGATGAAGT TGAAGAGGCAATTCAGGATGT TCTGCCGCTGGATCAG
61 --------- S S S S S +
CAAGACTACGGECGTCCTACTTCAACTTCTCCGT TAAGT CCTACAAGACGGECGACCTAGTC
V.. M P QDEV E E A1 _QDV L P L D Q_

19 21 23 25 27 29 31 33 35 37

GGTGGTCGT GGTTGT GATGAAAAAAT GGTTGAT TAT GAAGGTAAAGCCACCCCGTATAAT
121 ----mee-- S S S S S +
CCACCAGCACCAACACTACTTTTTTACCAACTAATACTTCCATTTCGGTGGGGECATATTA
G G R G CDEK MVD Y EGKATP Y N_
39 41 43 45 47 49 51 53 55 57

CAGATGCGTGATATTATTGAAGAGGT GCGCAAATATGATGT TGT TCCGGGTGAAGATTTT

181 --------- o e o e o e o e o e +
GTCTACGCACTATAATAACTTCTCCACGCGT TTATACTACAACAAGGCCCACTTCTAAAA
Q M RDI I _E E V RK Y DVVP GE DF

59 61 63 65 67 69 71 73 75 77

CTGATTACACCGCGT GT TCCGAAT CCGAAACT GGAAGATAAAGATCGT CATCTGCTGGCA

241 --------- o e o e o e o e o e +
GACTAATGTGGCGCACAAGGCTTAGGCTTTGACCTTCTATTTCTAGCAGTAGACGACCGT
L I T P RV P NWPKILEUDIKIDIRHL L A

79 81 83 85 87 89 91 93 95 97

ATTACCGCAGCAGTI TACCGCAAATATGTATAGCCAGATGTATTTCAACACCGATGCCATC

301 --------- o e o e o e o e o e +
TAATGGCGTCGTCAATGGCGT TTATACATATCGGT CTACATAAAGT TGTGGCTACGGTAG
I T A AV T A NMY S QMY F NT D A I

99 101 103 105 107 109 111 113 115 117



AAATATATCATTCTGCCGAT GAGCACCAGCACCCT GGAACT GGCAGAAGT TCAGCGTCGT
361 --------- Femmmmaaa- Femmmmaaa- Femmmmaaa- Femmmmaaa- Femmmmaaa- +
TTTATATAGTAAGACGGCTACTCGTGGTCGTGGGACCT TGACCGT CTTCAAGT CGCAGCA
K_ Y I _I_L P MSTSTLELATEVQRR._
119 121 123 125 127 129 131 133 135 137
ATTCTGAAAGT TGAACGT CTGGT TAGCGAAGAAT TTAGCCT GOGTATTGAAGAATGGATT
421 --------- e e e e e +
TAAGACTTTCAACT TGCAGACCAATCGCTTCT TAAATCGGACGCATAACTTCTTACCTAA

| L K VE R L V S EEF S L R I _E E W.

139 141 143 145 147 149 151 153 155 157

Bst Bl
AAACTGATTCCGCTGT TCGAAACCGCAGAAAGCCACATGCATATTGATGAAATTGTTGAA
481 --------- o e o e o e o e o e +
TTTGACTAAGGCGACAAGCTTTGGECGTICTTTCGGTGTACGTATAACTACTTTAACAACTT
K L I _ P L FETAESUHMMHI DE I _V E_
159 161 163 165 167 169 171 173 175 177

GGTCTGCGCATTGCCTTCATTAAAGAAAT TCGCCATGT TTGAGAACGAATTTCGCATCTTT

541 ---mmmm-- Femmmmaaa- Femmmmaaa- Femmmmaaa- Femmmmaaa- Femmmmaaa- +
CCAGACGCGTAACGGAAGT AATTTCTTTAACCGTACAAACT CTTGCT TAAAGCGTAGAAA
G LRI AF |l KEI GMFENETFRLI_F

179 181 183 185 187 189 191 193 195 197

ATGCGGCAAAAGCCGATAGCGGTATTCATAGCGGT CATATTGCAAGCAGCATTGGTGI TCGT

601 --------- Femmmmaaa- Femmmmaaa- Femmmmaaa- Femmmmaaa- Femmmmaaa- +
TACCCGTTTTCGCTATCGCCATAAGTATCGCCAGTATAACGT TCGTCGTAACCACAAGCA
M G K S DS GI HSGHI A SSI _GV.R

199 201 203 205 207 209 211 213 215 217

ATGGGTCTGCCTGAAACT GT GGAAT TGGCAGAAAGATACCATGTI TCAAAGT GTATCCGATT

661 --------- o e o e o e o e o e +
TACCCAGACGACTTTGACACCTTAACCGTCTTTCTATGGTACAAGT TTCACATAGGCTAA

M G L L K L WNWQQKDTMF KV Y P I __

219 221 223 225 227 229 231 233 235 237

ATCGGTATGGGTAAACCGCCT CTGOGT GGTCACAT GGCAGAAT GGGT TATTGAAGATTGG
721 --------- I I I I I +
TAGCCAT ACCCAT TTGGCGGAGACGCACCAGT GTACCGTCTTACCCAATAACTTCTAACC
| GMGKPPLRGHMATEMWV.I EDW

239 241 243 245 247 249 251 253 255 257

Pvul
GITTGAAGCATGGCGTGGT TATTATACCGCAACCGT TCAGAGCGCACTGCGTITTTAATACC
781 --------- E U E U E U E U E U +
CAACTTCGTACCGCACCAATAATATGGCGT TGGCAAGT CTCGCGTGACGCAAAATTATGG
V.E AWRGY Y T ATV QS AL RF NT

259 261 263 265 267 269 271 273 275 277

Bst El |
GATCGTAAAGATTATGT GCATACCATTACCGT GGT GACCAAAAATAGCGGTAAACACGCCT
841 --------- o e o e o e o e o e +
CTAGCATTTCTAATACACGTATGGTAATGGCACCACTGGTTTTTATCGCCATTTGTCGGA
DR KDY V HT I TV V. TKNSGK QFP_

279 281 283 285 287 289 291 293 295 297

CCGCT GGAACT GCT GGGT TATGCAAAAGAAAT GGT TAAT GT TGCAT GGCGT GCAAGCGAA
901 --------- I I I I I +

GGCGACCTTGACGACCCAATACGT TTTCTTTACCAAT TACAACGTACCGCACGTTCGCTT

P L ELLGVYAKTEMMVNVAMWRASE

299 301 303 305 307 309 311 313 315 317



GITTATCTGAGCCGT CTGGAACGT CTGCCAGATATGATTAGCTTTATGCCCAAATTTGT T
961 --------- L I L I L I L I L I +

CAAATAGACT CGECAGACCT TGCAGACCGT CTATACTAATCGAAATACCGGT TTAAACAA

V_Y L S R L ERL A DMI_S F MAKF YV

319 321 323 325 327 329 331 333 335 337

Agel
ACCCGT ACCCGI GCACGT CTGGATAGCTATAAACGT CGT GCAAAAACCGGT AAAGAAAT G
1021 --------- R R R R R +
TGGGCATGEECACGT GCAGACCTATCGATATTTGCAGCACGTTTTTGGCCATTTCTTTAC
T R TR A R L DS Y KRIRAIKTGKEWM

339 341 343 345 347 349 351 353 355 357

CCTCGTGCAATTCGI TTTTGI GCAAGCCT GTATAGCATGGGT CTGGGT CCGACCCTGATT

1081 --------- o e o e o e o e o e +
GGAGCACGTTAAGCAAAAACACGT TCGGACATATCGTACCCAGACCCAGGCTGGEGACTAA
P RAIT RFCASLYSMGL GUP T L 1

359 361 363 365 367 369 371 373 375 377

GGTGCCGGTGT TAT TGAAGAACT GGCAAGCGGCACCGCAGAAAAACT GGAACATCTCCTG

1141 --------- S S S S S +
CCACGGCCACAATAACTTCTTGACCGT TCGCCGTGGECGTCTTTTTGACCTTGTAGACGAC
G A GV I _E E L A S GT A E K L E H L L

379 381 383 385 387 389 391 393 395 397

AAATTTGT TCCGCTGCTGCCGAAAGATTTTGCATTTGATTATGCATTCACCGATCTGGAA
1201 -----e--- S S S S S +

TTTAAACAAGGCGACGACGGCTTTCTAAAACGTAAACTAATACGTAAGT GGCTAGACCTT

K F VP L L P KDFAFDY A F T D L _E

399 401 403 405 407 409 411 413 415 417

GITGTTCAAACGT TATGTGGATGAAAAAACCT TTGAAATTATCAAAAAAGATGTGGATGT G

1261 --------- o e o e o e o e o e +
CACAAGTTTGCAATACACCTACTTTTTTGGAAACTTTAATAGITTTTTCTACACCTACAC
V_F K RY V DEKTF E I _ I _KKDV D V_

419 421 423 425 427 429 431 433 435 437

GTGAAAGAATACT TCGCCAAT GT TGAACCGCCTAAAAGCCCTCCGGAAGGTTATTTTGAA
1321 --------- Fommme e Fommme e Fommme e Fommme e Fommme e +

CACTTTCTTATGAAGCGGT TACAACT TGGCCGATTTTCGGGAGGCCT TCCAATAAAACT T

VX EEY F ANVEUPPK S P PE GY F_E

439 441 443 445 447 449 451 453 455 457

AAACT GCGCGAACT GCGT GGTGCACT GGATGAAGCCGAAGT TAGCCGTGCAAAAGCAATT

1381 --------- o e o e o e o e o e +
TTTGACGCGCTTGACGCACCACGTGACCTACTTCGGCTTCAATCGGCACGTITTTCGTTAA

K L R EL RGAL DEAEV S R AKAI__

459 461 463 465 467 469 471 473 475 477

Ncol
Hi ncl
GITTATGGAACT GGCCGAAATGCGTGGT TTTCTGGGT TAACCATGG
1441 --------- Fome e - - Fome e - - Fome e - - +-----

CAATACCTTGACCGCCTTTACGCACCAAAAGACCCAATTGGTACC
V.M E L A E MR GF L G *

479 481 483 485 487 489

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

