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1 LYONRRdAzOUOAZ2Y

@

StarGate@has been developed for the rapid systematic screen of the optimal expression
(regarding expression host and/or promoter) and purification (regarding the fusion tag)
system for a given gene of interest (GOI). To this end, the GOl is cloned in a Donor Vecto
from which it can be subcloned by a standardized procedure into a variety of Acceptor
Vectors providing the corresponding features without the need for sequencing each
individual Acceptor Vector.

If, however, the optimal expression and purification gystis already known a PCR product
containing the gene of interest can be directly inserted into the appropriate Acceptor Vector
gAOUK2dzO GKS ySSR F2NJ LINA2NJ ISYSNI A2y 27F |
approach using appropriately designedRP@rimers is described in this manual.
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2 DirectTransfer Cloning procedure, continued ‘ @
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Destination Vector

In a first step the PCR fragment is generated u#iiegrespective forward (CF) and reverse
(CR) primeextending the gene of interest (GQljth the correspondingntegration sites.
This PCR product is in a next step integrated into the appropriate Awc¥epttor(see page
14) resulting inthe final expression construct, the scalled Destination Vector. The
formation of the correct Destination Vector is monitored via beite screening on L-B
Agar plates containing-&al. The validated Destination Vectecan be directly used for
transformation or transfection of the expression host.
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3 List of necessary components

3 [ AaBOSRA2 WBR Yy Sy ia

Acceptor Vector Expressiorvector)

AcceptorVectorswith respective Cat. Nare listed on page 14f.
The vector iavailableas20 pl aliquot[250 ng/ul]

Products from other suppliers

dNTP (containing dATP, dTTP, dGTP, dCTP)
PfuDNA Polymerase and supplied buffer

T4 DNA Ligaga U/l

Esp3[10 U/ul] restriction enzyme and supplied buffer (e.g. Thermo Scientific; 1
enzyme must be active at 37°C. Do not use the isoschizBsraBl)

Complementaryproducts Cat.no

Competent cells€E. coliTOP10Z0 rxns) 5-1600-020

Sequencingrimers for E. colivectors(not supplied by IBA Lifesciences)

p -GAGTTATTTTACCACT@C@rward sequencing primer for pASBA and pASKBA vectors

(HPLC purified)

p -QGCAGTAGCGGTAAAQ®verse sequencing primer fpASGBA and pASKBA vectors (HPL!

purified)

Sequencingrimers formammalianvectors(not supplied by IBA Lifesciences)

p -GAGAACCCACTGCTTACHG®GVard sequencing primer for pESBA, pCS@A,andpDSG

IBA(HPLC purifid)

p -PAGAAGGCACAGTCGAQG®Rverse sequencing primer for peE3\, pCS@A,andpDSGEBA

vectors (HPLC purified)

Sequencingrimers foryeastvectors(not supplied by IBA Lifesciences)

p -QAATATCATATAGAAGTCATC@®Award sequencing primer for pYSBA vector (HPLC
urified

E -QCA%SCTACCACATTGGCA‘FG‘ (®B¢erse sequencing primer for pY-8A vector (HPLC

purified)

Sequencing primers fainsectcells (not supplied by IBA Lifesciences)

p DAACCATCTCGCAAATAAADAG@SRward sequencing primer for pLSBA vector (HPLC

purified)

p -QAACGCACAGAATCTAGLC @sverse sequencing primer for pL-8&A vector (HPLC purified)
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4 Direct Transfer ClonirRyotocol
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4.1 Amplification of GOI using’CR

4.1.1 Primer des

Important
ghotes

ign

T

In case of using a proof reading polymerase, which is hi
recommended (e.g.Pful -pbd@phorothioate protected primer:
should be used. Otherwise, proof reading activity ndggrade the
LINRA YSNE EMNBing(PERSthecely impairing annealing
consequentlyreduces theyield of PCR product.

Initial hybridizing regions gfrimers (marked with in the scheme
below) should have a theoretical melting temperature betwe
60°C and 63C.The primer melting temperatures can be derived |
adding the single base melting temperatures of consecutive b
using4°C for each GC pairing and 2°C for each AT pairing (&
for each GT pairing).

The integration sitehat needs to be attachedby PCRi 2 {+ Knl
p -@nd of the GOI consistd an Esp3l recognition site. Esp3l is a t
IIS restriction enzyme that cleaves the DiNAlouble strand outside
the recognition site 4 bases,here NNNN(see scheme below)
Thereby the digestion witbnly one single enzyme can generate tw
different independent sticky ends withldase %overhangs allowing
directional cloning. In addition,after digestion reaction the
recognition sequences removed completely and thereforéhe
encoded amino acid sequences nd affected by remaining
restriction enzyme sites. Hence, even the expression of authe
proteins is possible.

Esp3l:

cleavage

5. .COTCTCH....3"

3. .GCAGAGNRMNERM. ...5"
restriction

site cleavage

Example:
If the subsequent sequence would represent a GOI (start and
codon are left out)

5 6 TTGACCTGCAACAGCTGCATAGCE
3 6 AACTGGACGTTGTCGACGTATE:G
LeuThrCysAsnSerCyslleAla
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4 Direct Transfer Cloning Protocol, continued ()

then the following primers have to be designed for PCR to equip GOI

Important the needed sites:

g hotes,

continued (CF: forward primer)

5 6 AGCEGTCTCAATGITGACCTGCAACAGCTGEARTO
[T
5 6 TTGACCTGCAACAGCTGCATAGLE
3 6 AACTGGACGTTGTCGACGTATGG6
[
3 6 GACGTTGTCGACGTATWEETCTCTGGCGAS 6

(CR: reverse primer)

pQ SYR 2F (GKS / C LINKAYSNI 60F2N.
combinatorial site (italic andbold) and theEsp3lirecognition site
(underlined) and

pPQ SYR 2F GKS /w LINAYSNI 6NBJ!
complement (CCCT) of the downstream combinatorial site G
and again with theEsp3Fecognitionsite (underlined).

Theresulting PCR product then has the following structure:

5 6 AGCEGTCTCAATGTTGACCTGCAACAGCTGCATAGGGSGAGACREGCT 3
3 6 TCGGAGASGTTACAACTGGACGTTGTCGACGTATCGGLCCTCTGGCGAS
MetLeuThrCysAsnSerCyslle  AlaGly

o O

4.1.2 PCR amplification of the GOI

Important Essential parameters for optimization are annealing temperature, durg
ghotes of synthesis and template concentration.

Protocol 1. PCRReaction:

Mix the following reagents in a 500 ul reaction tube and in a tot
volume of 50ul (based on standard protocols f&fuPolymerase PCR)

200 pM dNTP (each)
0.1-0.5 pM forward primer
0.1-0.5 pM reverse primer

5ul 10x buffer (supplier)

20-200 pg/ul(plasmid DNA) Template DNA

0,1-1 ng/ul (cDNA library)

25U Pfu DNA polymerase (depending ¢
the recommendations of the
manufacturer.Pfucan also be addei
after the initial denaturation step)

ad 50 pl distilled HO
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4 Direct Transfer Cloning Protocol, continued ()

Protocol, 2. PCRProgram:
continued 1 Use a heated lid when available. Alternatively, ovetlay sample
with 50 ul mineral oil
1 For initial denaturation heathe sample at 94 °C for 3 min.
1 Starttemperature cycling:

94 °C 30s Denaturation  Use 15 20 cycles for
55-65°C 30s-1min  Annealing plasmid DNA and 380
72 °C 30s-4min  DNA synthesis cycles for cDNA library

1 Perform a final 6&/2 °C incubation step for 5 min in order to obt¢
full length products.

1 Store samples a#4°C until further analysis (e.g., agarose ¢
electrophoresis)

4.1.3 Purification ofthe PCR product

Protocol 1. Purify PCR produdb remove Pfupolymerase and primers.
If PCR reaction produced a single product of the expected size
product can bepurified using aPCR purificatiorkit (according to the
instructions of the manufacturer).
If multiple bands are visiblet is recommended to isolate the PC
product bypreparative gel electrophoresis.

2. Quantify PCR fragment
1 by analyticalagarose gel electrophoresis through band intigns
comparison with a DNA Ruler or
1 by NanoDrop measurement
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4 Direct Transfer Cloning Protocol, continued ()

4.2 GOlTransferReactioninto the AcceptorVector

Protocol 1. Prepare a DTT/ATMix: 250 mM DTT, 12.5 mM ATP
(The mix can be stored small aliquots at20 °C.)

2. Mix the reagents belowfor insertion of the GOI into the chosel
Acceptor Vector:

7.5ul  Acceptor Vectorq ng; dilute indistilled water)
2.5 pl  Buffer supplied with Esp3lI
125l  PCR productolution R nM]; (from section4.12)
1yl DTT/ATRMIX
1l T4 DNALigasgl U/pl]
0.5ul  Esp3[10 U/pl]

3. Close the reaction vessel thoroughly, mix gently and incubate at 3(
for 1 h.

4. Thaw a vial otompetentE. colicells on ice.

5. After incubation, pipet off an aliquot of 10 pl from the reactiol
mixture (25 pl) from step 2 and add it to the thawed competeBt coli
cells.

Continue incubation of the residual reaction mixture (15 pl) in
refrigerator at 28 °C for backup purposes.

6. Mix gently (do not vortex) and incubate for 30 min on ice.

7. Mix gently (do not vortex) and incubate for 5 min at 37 °C.

8. Mix gently (do not vortex) and incubate-8 min on ice.

9. Plate 10 pl (mixed with 90 pl LB medium) and 100 pl on LB ¢
containing 100 mg/I ampicillin and 50 mg/I-¥al.

10.Incubate plates over night at 37 °@pside down)
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4 Direct Transfer Cloning Protocol, continued ()

4.3 Destination Vector Identification

Protocol

1.

2.

Pick 3 white colonies and perform DNA mini preparation.

pASGIBA, pES@A, pCS®@A pDSGBA and pYS@GBA have
Xbd/Hindlll restriction sites that flank the expression cassette &
therefore, may be used for confirmation of GOI integration.

Due to an additionaHindIll site downstream to GOI, an additior
fragment of 456 bp will be geerated after Xbd/Hindlll cleavage o
pPLSGEBA vectors.

For exact calculation of expected restriction fragment length ple
refer to the appropriate Acceptor Vector data sheet.

Sequencing step for further validation
In order to validate the correct sequence yur GOlyou can use the
sequencing primers specific for theceptorVector listed on pagé/8.

Now you are ready to transfect or to transforyour host of choice with the
respective Destination Vector.
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5 Acceptor VectoCollection and Description
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Vectors is given here. The list provides information about #x@ression host, used promotegvailable

secretion signal and cloning site includingdX Gterminal tag as well as the cat.no of each exgsien vector.
The vector nameeg(g. pASGBAS5) comprises the expression system (pASE eolitet) and the expression

Table 1 IBA Expression VectofAcceptor Vector)Overview. A detailed overview of the current Acceptc
cassette (affinittag/postion/secretion signal) IBA5 Streptag®I/N-term/no secretion signal).
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5 Acceptor VectoCollection and Description, continued

52 pPASGIBA
w i M Integration Sites
4
%

@&
&

PASG-IBA

The production of a heterologous protein is often accompanied by an impaired grovigh of
coli cells. Consequently, regulation of heterologous biosynthesis is generally recommended
by the use of a promoter whose activity can be blocked by a repressor. If the foreign protein
is cytotoxic, even the production of minute quantities can result in a dtanrselection
against thek. colicells which harbor the expression plasmid. In such cases, tight repression
of the promoter is required. Synthesis of the gene product is then switched on in a
controlled manner simply by adding a chemical inducer. p2®ectors which are similar

to pASKIBA vectors carry the promoter/operator region from thetA resistance gene and

are the optimal solution for such an inducible expression system (Skerra, 1994). The strength
of the tetA promoter is comparable with thatf dhe lac-UV5 promoter.Some vectors carry

the ompA signal sequence for secretion of the recombinant protein into the periplasmic
space which is crucial for functional expression of proteins with structural disulfide bonds.

Thetet promoter can be fullynduced by adding anhydrotetracycline at a concentration that
is not antibiotically effective (200 ng/ml). The constitutive expression oft¢haepressor
gene, which is also encoded on the expression plasmids, guarantees the repression of the
promoter inthe absence of the inducer. In a Western blot, no expression is detectable under
these conditions (Skerra, 1994). In contrast to the promoter, which is susceptible to
catabolite repression (cCAMIgvel, metabolic state) and chromosomally encoded repess
molecules, the tetA promoter/operator is not coupled to any cellular regulation
mechanisms. Therefore, when using tie¢ system, there are basically no restrictions in the
choice of culture medium OE. coliexpression strain. For example, glucose madi media

and even the bacterial strain XBlue, which carries an episomal copy of the tetracycline
resistance gene, can be used for expression.

Plasmid propagation is supported by a ColEl ori (pUC) and the ampicillin resistance gene.

Note: Please refeto the corresponding data sheet for detailed information on a given vector

StarGat@ Direct Transfer CloningInstruction manual 13



5 Acceptor VectoCollection and Description, continued

5.3 pESGEBA

-._m M Integration Sites
7
%

PESG-IBA

@]
©)
g

PES@ABA vectors are designed for hitgvel constitutive expression of recombinant proteins

in a wide range of mammalian host cells through the huragtomegalovirus immediate
early (CMV) promoter (Boshaet al, 1985; Nelsoret al., 1987). To prolong expression in
transfected cells, the vector will replicate in cell lines that are latently infected with SV40
large T antigen (e.gCOS1 oCOS?7). In atition, Neomycin resistance gene allows direct
selection of stable cell lines.

Propagation irE. coliis supported by a ColEl ori and thenpicillinresistance geneSome
vectors carry the BM40 signal sequence for secretion of the recombinant protein into the
medium.

Note: Please refer to the corresponding data sheet for detailed information on a given vector

14 StarGat@ Direct Transfer CloningInstruction manual



5 Acceptor VectoCollection and Description, continued

5.4 pCSABA
- ..m M Integration Sites
fj%‘
%-
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pCSG-IBA

pCSABA vectors are designed fdrighlevel constitutive expression of recombinant
proteins in a wide range of mammalian host cells through the human cytomegalovirus
immediate-early (CMV) promoter (Boshaet al., 1985; Nelsomrt al., 1987). The Epstein Barr
Virus replication origin ofiP) and nuclear antigen encoded by EBNAprovide
extrachromosomal replication in human, primate and canine @l$dthe SV40 replication
origin provides extrachromosomal replicatiamcell lines thaexpressSV40 large T antigen
(e.g, COS% or CO9¥). Thus by means of the NeoR markenofponged expression of the
inserted GOloccurs in such cell linesnder G418 selectiomithout the need for making
stable cell lines

Propagation irk. coliis supported by a ColElI dpUC)and the ampicillin resistanceege.
Finally, some vectors carry the BM40 signal sequence for secretion of the recombinant
protein into the medium.

Note: Please refer to the corresponding data sheet for detailed information on a given vector

StarGat@ Direct Transfer CloningInstruction manual 15



5 Acceptor VectoCollection and Description, continued

5.5 pDSGBA

-..m M Integration Sites

oDSG-IBA

@0@

pDSGBA vectors are designed for higvel constitutive expression of recombinant
proteins in a wide range of mammalian host cells through the human cytomegalovirus
immediate-early (CMV) promoter (Boshaet al., 1985; Nelsomt al., 1987).The Epstein Barr
Virus replication originafiP) provides extrachromosomal replication in human, primate and
canine cellsvhich havethe nuclear antigen encoded by EBlll8hromosomally expressed

Propagation irk. coliis supported by a ColEl ori and the ampicillin resistance gene. Some
vectors carry the BM40 signal sequence for secretion of the recombinant protein into the
medium.

An advantage compared to pCSG is the small size of the vector.

Note: Please refer to #hcorresponding data sheet for detailed information on a given vector
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5 Acceptor Vector Collection and Description, continued

5.6 pLSGBA

Mintegration Sites

el U

pPLSGBA vectors are transfer vectors to introduce the GOI into the polyhedrin gene locus of
AcMNPVDNA by homologous recombination. -@ansfection with BacPAK6 linearized
AcCMNPV DNA (Clontech) or circuflashBAC modified AcCMNPV DNA (Oxford Expression
Technologies) allows the generation of recombinant baculovirus at very high efficiency

through recorstitution of an essential gene (ORF 1629) and elimination of wild type virus to
great extent.

pLSGEBA vectors provide the strong polyhedrin promoter for high level expression of an
inserted GOI in insect cells.

Propagation irk. colis supported by a®@El ori (pUC) and the ampicillin resistance gene.

Note: Please refer to the corresponding data sheet for detailed information on a given vector
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5 Acceptor Vector Collection and Descripti@ontinued

5.7 pYSGIBA
M M Integration Sites

@&

&
0YSG-IBA
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@@
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pYSGEBA expression vectors adesigned for higHevel expression of recombinant proteins
in yeast Cloned genes are under the control of the*@uaducible CUP1 promoter which
means that expression is induced upon addition of copper sulfate. #8/&@ectors favour

correct protein foldng and the production of soluble proteirns inclusion bodies rarely

form.

In addition, all vectors include the yeast selectable markers-teyd LEU2 gene with a
truncated, but functional promoter) and URA3. Vectors including the -ttuarker are
maintained at high copy number to provide enough gene products from the inefficient
promoter for cell survival during growth selection in minimal medium lacking leucine
(Macreadieet al., 1991; Gietz & Sugino, 1989). For selection after transformation, the URA3
marker should be used instead of led2o enable growth of transformants.

Optimal repression under nemducing conditions is obtained with yeast strains carrying
multiple CUP"loci, while partially constitutive expression in strains lacking the CldBds
6n/ttmo A& adAftf SyKIFyOSR dzLJ2-dcting faSor BRIRA (A 2 Y
Ecker, 1987).

Propagation irk. colis supported by a ColEl ori (pUC) and the ampicillin resistance gene.

Note: Please refer to theorresponding data sheet for detailed information on a given vector
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6 Acceptor VectoExpression Cassettes
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6 Acceptor Vector Expression Cassettamtinued
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6 Acceptor Vector Expression Cassettes, continued
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