GeneArt Gene Synthesis
products and services

Your gene, your way—complete experimental workflow solutions
from gene synthesis to protein expression and purification
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Invitrogen™ GeneArt™ Gene Synthesis
DIY Cloning2 tit2 1 ZHrsHA| x|t o222 H7E SFAIHAEML.

e Sequence H=t=71 100% ¢! customized DNA construct &=
¢ Invitrogen™ GeneOptimizer” 2ZE 0|2 codong optimizationdto] w&0| |ty 1541 S7t
e Invitrogen” GeneArt” MH|A CHAEE0IM F2 HZH MEf 2LIEIR] 7Hs

1. Gene Synthesis
GeneArt Gene Synthesis Invitrogen™ GeneArt™ Strings™ DNA Fragments
Target sequenceZ cloningstd plasmid DNAZ MZ§H|Ct, 200~3000bp Z0|9| E2'd E[X| 2 linear DNA fragmentsE
ZHH3t ME, codon optimization % Z2S 2/5 GeneArt AH|A CHA| HIZ&Uct. #sh= vectorol cloning & screening® 4 UA&ELICEH
HEE AR50 A7t =22 MZEEM L. 0| fragmentse & st & IUPAC nucleotideZt Zet=l Z|cf 2kb2l
= HZ 7tsEhct.
Deliverables: GeneArt Strings DNA Library2& HMZ 7HsEiL|ct
e pMX vector0f cloning Deliverables :
o -5 g2 sZUEE plasmid DNA XS o MEHSE RMXIE S22 4 UEZ pool sequence E double-stranded
e Plasmid map, sequence alignment % restriction map= DNA fragments
ZSI5Hs AMISH B 2lZE * >200 nge| SZEZZ DNA
Mz 712t YUY 7|E 7TLRE AE HIE 712t 1 Ko7ixl= S 71E 5%, 1~-3 kb= FYY 7|& 8L
Sequence 20| HIE7|1ZHE ) L|C}. lerary= AU J|& 10~1520] AQEL|CE
100-1,199 bp rd o
1,200-3,000 bp 9 ojet
3,001-5,000 bp 17¢ ojgt
5,001-9,000 bp 22 o|gt
9,001-12,000 bp 274 ojgt

A MEZIZE2 sequence?] 20|t SR w2t EH2tX|H, o= MEE Fof| AR
3X[5td =ZL|ch
SuperSPEED AH|AE= Z|cf 1.8 kb2l S&6HX| 242 sequencei| CHato] xIZH

71248 BUY 7IE 5 DIRIN BHEE 4 LIch

|8t GeneArt 2| ZH
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- GeneArt GeneOptimizer sequence processing - Sliding Window

Sliding window
247}X| parameter 1" step ﬂm

* ISt Sequence? codon optimizationS I8t £[412] it AltH

e Transcription level£2E{ Translation level7IX|E 2{st 2471X| parameter & 2" step m

Table 1. Parameters that influence protein expression. o
p p o Ste; s | Optimized
Transcriptional level mRNA level Translational level 1\. '.'.m' '.
e GC content ¢ RNA instability motifs ¢ Codon usage Extended window
e Consensus splice sites * Ribosomal entry sites e Premature poly(A) sites
e Cryptic splice sites o Repetitive sequences ¢ Ribosomal entry sites * 0| codong 12{5t0f Lhg codong Zdo Z@o=
* SD sequences * Secondary structures optimization
* TATA boxes e 7t58t B E codon =& HAEE s #&E window X

e Termination signals
¢ Artificial recombination sites




Invitrogen™ GeneArt™ Subcloning Services

Downstream application0flAf HIE AFZE 4= UEE FH|SHEMIS.

e Express Cloning2 Z& F28t expression system(mammalian,
insect, yeast % bacteria)0ilAf HI2 &340| 7tset RTXL MIE

e Standard subcloning Invitrogen™ vector = custom plasmidZ

A

e Invitrogen™ Gateway™ recombination cloning 7|2 X2

2. Subcloning

Invitrogen™ GeneArt™ Plasmid Preparation
Services

UPAMOI AnE 2|5t TEZEC| plasmid preparations AEHEML.

e Microgram&Ef milligram F27tK| A4

o OHR 2 4Z9| endotoxin level : <0.1 EU/ug pDNA

o 22X MH|A 75 - specification0l| 2t ZA| AFRE 4 Q2
plasmid DNAZ aliquot 5t labeling X134

e Invitrogen™ GeneArt” DNA Elements DNA partZ2 A5t MZ22
plasmidE TF4siEAM L.

3. Plasmid %! Vector A{H|A

GeneArt Express Cloning Service (up to 5 kb)
KXt EH[=H, FHY 71E 1~2Y O|LHoll EHS vector & SHLfof] &I1F

geneZ cloning&tLct,

pcDNA3.1(+) pcDNA3.3-TOPO

pET100/D-TOPO

pcDNA3.4-TOPO

pET151/D-TOPO

pFastBac1

pRSET A pYes2.1V5-His TOPO | pDONR221

Deliverables :

o MEH= expression vectordll 22 = FHAE ST}
e -5 g9 SZZE plasmid DNA
e Plasmid map, sequence alignment % restriction map2

Zoshs dMet B 21ZE

Rz 712 BRI 1-2%

GeneArt Subcloning Service
MSsk= commercial E£= 7H2! vectordl| JHEAM S = subcloning=

Deliverables :

o MEHSH expression vector?t pMX cloning vectoroi| Afelst 8t
SR

o ~5 g9 SZAZE plasmid DNA

Plasmid map, sequence alignment % restriction maps

Zotshs Mgt B 21ZE

Mz 7|2 UL 7 |1E 62 FH AR

MM

GeneArt Plasmid Preparation Service

100 pg~10 mg scale@Z =2 ==9| #2st Plasmid DNAS 210
HMR. & 2 scale2 transfection0i| HtZ A2 4= U== endotoxin
levelO] F2 plasmid prep 7|&2 AR EILICE

Deliverables :

2|ZE

Mz 712 : SUL TIE 6LRE] AR

GeneArt Elements Vector Construction

Promoters, terminators, enhancers, operators, open reading
frames (ORF) & MEstxo= & EM3IE 242t customized
sequence % 7[s22 74E DNA parts collectiong A5 &
& vectorg T&st0{ MSELICH

Ol= custom DNA IE2} Zelsto] JHH3tE vectorg CIARR! & 4= QU
&Lch,

Deliverables :

o 2 RUX} Bt Z2MEN ALESH7| I8 customE AFstn
Hast vector

o ~5 g9 SZZZE plasmid DNA

e Plasmid map, sequence alignment % restriction map=2
=35 AMISt BHY 2lmE



Invitrogen™ GeneArt™ Protein Purification Services

Proteing Z&A7| 2 HHSHEMSR.

Gene synthesis £E Protein purification 7kX| 2t stA| Xtx| Matet o~ U= TH| FIIEER £2H ER

AZ[SH 4 QL US AAR : e.g. 1 g/L O[AS S 4 U= Gibco™ Expi293™ Udt AIAH

30 mL ~ 25 L : shaker 2 WAVE cell culture 2 ChiE Z2XE Z& Ciy

4. Protein Expression

GeneArt Protein Purification Service
Mammalian0i|Al Al&stn FEMO 2 proteinS A 4teiLIC

1. Gene-to-Protein pilot
Production yield 28 ¢lgt feasibility study

Deliverables :

e Pilot studyollA &2 ZE protein

e SDS-PAGE 2! Western Blot2| H|0|HE Z&let= E2 22| M
o T17H0| RSt Protein 22| Mit 7124 ZAXIA

e Expression plasmid

2. Gene-to-Protein specified culture volume
1740| LAt culture volumeS 0|28t protein 25ad 2 Hx|

Deliverables :

o 17H0| 25t culture volume (= Culture supernatant/Cells)oll A EH|St 2E protein
e SDS-PAGE 2! Western Blot2| H|0|HE Z&lot= B2 22| 2M

e Expression plasmid

3. Gene-to-Protein specified protein amount

T240] 23T 2Ol Protein dl I M| — s THEHEO|| thSt preceding expression AH|A E= pilot AH|A T}

Deliverables :

o 117H0| 25t Aol Fx||E protein

e SDS-PAEG % Western Blot2| HIO|EE Zelst= S &a2| EA
e Expression plasmid

X3|= o2t 22 protein 28 AIAHS ARSEILICH
o Expi293 &l A|AE
* Gibco" ExpiCHO™ &5 A|AE

Lt
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Contact Us




Invitrogen™ GeneArt™ Directed Evolution Services

Direct evolution M2 JWMET MER S48 71 proteing st 8801 MLt
GeneArt Directed Evolution 7|&£2 SH X[&&0[1 HAMR T2HAZ proteing

Alduct.

evolution

Directed Evolution

Site-directed mutagenesis

7|Z2] DNA sequenced] single E== multiple mutations (substitutions, insertions, L= deletions)E = I8HLICE 22 40 bpS Z&tsh

rir
B
e

5 regionsg template sequence LA gk 4~ QUSLICE

Deliverables :

e Template sequence0f| A M= He=9| constructE 5 pg2l plasmid2 &
e TE variantse= 100% insert 23 2=

Combinatorial libraries

DNA sequence= chemical synthesis 282 2[8t building block (trinucleotide mutagenesis, TRIM 7[&)22 0|2| Z&l=l trinucleotideE
AtE5t0] CHASHELICE 0| Soff #HE St 2IX[0|lA amino acide| F&=S 75| customization & 4 J2B 2 2HK| &= stop codonO|Lt amino
acid7t d47|X| A== BfL|CE

Deliverables :

o |ibrary & Linear dsDNA (>2 pg) E= library= cloningsto] &21%3at $80| 1X10° 0A1 MEREI £ colj
e Cloning & librarye| A< z|4 30 pgll plasmid DNA2} 12 x 0.5 mL glycerol stocks X&

° NGS S22l SN2 0[87ts

70| SEIFS RIF

50 60 70 80
clesclesclesclle acllesclle sl o ol . . g -
wild type GVVPTLVELDGDVNGH KEEAVS GRGERRAATYGKLTLKFIC T Combinatorial libraries
peer AO1 GVVPILVELDGDVNGH KEvSGEGEEATYGKLTLKFIC T an = ; 0 o n
peer A02 GVVPILVELDGDVNGH KM8vSGEGEEBATYGKLTLKFIC T O|/c\>”£‘|“0_| AAE %OH Z|cf framework |ntegmy§ I‘"-g—oI'EH MEHF site2 JSIO|EI_| e
peer A03 GVVPILVELDGDVNGH KEvsGGEERJATYGKLTLKFIC T = =
peer A04 GVVPILVELDGDVNGH K[HQVSGEGEEIATYGKLTLKFIC T 5’—|'7|' 7|6%H—| I:|'-
50 60 70 80
| —— 5 = scollsesl
wild type GVVPILVELDGDVNGHKFVSGEGEGDATYKLTLXXIC T Controlled randomlzatlon ||brar|es
peer AO1 GVVPILVELDGDVNGHK [FIIVSGEGEGDATYGKLTLLKIC T
peer A02 GVVPILVELDGDVNGH KEISVSGEGE BDATYGKLTLIGICT XPgIEI =02 QFXIC| amino acidE x|SHghL|Ct.
peer A03 GVVPILVELDGDVNGHKF$VSG [JGEGDATYGKLTLQDIC T
peer A04 GVVPILVELDGDVNGHKF§VSGEGEG NATDGKLTLLPIC T
o o 50 60 70 80
leccllesclesclle s clleaclessle sl
wild type GVVPILVELDGDVNG HK[ESVSGEGEGDATYGKLTLKF ICT Site-saturation mutagenesis
F58A GVVPILVELDGDVNG HK[ISVSGEGEGDATYGKLTLKF ICT . ) : B . B
F58C GVVPILVELDGDVNGH KESVSGEGEGDATYGKLTLKFI CT Site-saturation mutagenesisti| 2/t protein IS AZHS B E FISH substitutions=
F58D GVVPILVELDGDVNGH KESVSGEGEGDATYGKLTLKF ICT
F58E GVVPILVELDGDVNGHK [ESVSGEGEGDATYGKLTLKF ICT AHSIY 7|5 M| =28 SLICt
50 60 70 80
cocllea Toall calk calbe = cclk 2= <l . q .
wild type GVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFIC T Slte-dlrected mutageneS|s
F58A GVVPILVELDGDVNGH KMESVSGEGEGDATYGKLTLKFICT . = .
S59A GVVPILVELDGDVNGHK FIVSGEGEGDATYGKLTLKFIC T 7|& DNA sequenced| single E= multiple substitutions, insertion EE= deletionsE
V60A GVVPILVELDGDVNGHKF SIISGEGEGDATYGKLTLKFIC T _
S61A GVVPILVELDGDVNGHKFSV [AGEGEGDATYGKLTLKFIC T XMSiLCt
4
TRIM TeChnOIOQVQ‘I 33 Randomization using TRIM technology
e TRIM-technologyE AtE5tH libraryll 2 SATGAGGCCG CTGATGECGR X ATCAGGCCE
TCC Ser
codonZ ZIEEE 4 U&LICH } ATG Met
HiEH A L|o E1° GCT| Ala
e 7|Z2| mutagenesis o H|sH AT2|Ho| - cAd His

37| E0 Akt oflAtS Hofst=0| =22 FLICh

e Design

A0l Mgto] GELICt.

© All amino acids appear

@ No customized randomization

@ Stop codons appear

@ Prone to out-of-frame mutations

© Only desired amino acids present
© Full control over amino acid distribution

@ Fewer of out-of-frame mutations

© No technology related stop codon introduction
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The GeneArt Services Dashboard

GeneArt gene synthesis clones 2! GeneArt Strings DNA fragmentsE A7, 2 2 &2 MEfE FX617| st
22101 YAIOIES ERIGHEMR. XIMISH 74Xt 2R st =22 #e 4 UELICH GeneArt Services DashboardS
2E5I0 AlZts HUSHENMR. A

GeneArt Services Dashboard

Xl -
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7127 (import)oll sequence RE L= SAL Y 20{27|

GeneOptimizer Y12|52 |stE AR MEHSH host systemOf A coding sequenceS Z|Xal5t7| Qo AFZE & US
Standard pMX vector E= subcloning &4 A&t
e Protein expression E& gene variantset 22 £7 MH|A QF JHs
e JIEO| FIt = HX 20l ks

* M= SHM =2 S &l 7ks
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User Manual

AN | carn more at thermofisher.com/geneart Invitrogen

Thermo Fisher Scientific M2 A AFO|HE|Zl &2MA QSTIS|A}
M2 BT ZEHZ 281 M QU|AYE 105, 06349 | HEHS : 1661-9555

For Research Use Only. Not for use in diagnostic procedures. © 2023 Thermo Fisher Scientific Inc. All rights reserved.
All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.



