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About the Kits

pET-30 EK/LIC Vector Kit 69077-3
pPET-32 EK/LIC Vector Kit 69076-3
pET-41 EK/LIC Vector Kit 71071-3
pET-43.1 Ek/LIC Vector Kit 71072-3
pET-44 EK/LIC Vector Kit 71144-3
pET-46 EK/LIC Vector Kit 71335-3
pET-51 EK/LIC Vector Kit 71570-3
pCDF-2 Ek/LIC Vector Kit 71337-3
pRSF-2 Ek/LIC Vector Kit 71364-3
pBAC™-2¢p EK/LIC Vector Kit 70021-3
pBACgus™-2cp Ek/LIC Vector Kit 70051-3
pIEx™-1 EK/LIC Vector Kit 71237-3
pIEx™-2 EK/LIC Vector Kit 71240-3
plEx™-3 EK/LIC Vector Kit 71245-3
pIEx™-7 Ek/LIC Vector Kit 71339-3
plEx™-8 EK/LIC Vector Kit 71572-3
pIEx™-10 EK/LIC Vector Kit 71574-3
pIEXBAC™-1 EK/LIC Vector Kit 71729-3
pIEXBAC™-4 EK/LIC Vector Kit 71732-3
pTriEX™-4 Ek/LIC Vector Kit 70905-3
pTriEX™-5 Ek/LIC Vector Kit 71575-3
pTriEX™-7 Ek/LIC Vector Kit 71577-3
Description

Novagen ligation-independent cloning (LIC) vectfasilitate rapid cloning and gene expression intipld expression
systemsif vitro, E. coli, insect cell, and mammalian). Ligation-independ#oning enables directional cloning of PCR
products without the need for restriction enzyngediion or ligation reactions (1, 2). An enterokmaleavage site is
present immediately prior to the target proteinthst all vector-encoded fusion sequences canrhewed following
protein purification. All Ek/LIC vectors possesgtsame Ek/LIC cloning site; thus, the same

Ek/LIC-prepared target insert can be annealedantoof the Ek/LIC vectors.

The LIC method uses the-35' exonuclease activity of T4 DNA Polymerase tateespecific 13- or 14-base single-
stranded overhangs in the Ek/LIC vector. PCR prtsdwith complementary overhangs are created bylingjl
appropriate 5' extensions into the primers (sep Purified PCR product is treated with LIC-quaddi T4 DNA
Polymerase in the presence of dATP to generatéfigpeector-compatible overhangs. Cloning is veffjcgent, as
primarily the desired product is formed by anneglifihe annealed Ek/LIC vector and insert are taanséd into
competent. colicells. Covalent bond formation at the vector-ihgarctions occurs within the cell to yield circula
plasmid. After verification, the construct may sed for bacterial expression or transfection intect or mammalian
cells, depending on vector characteristics. EkAi#¢Ctors designed fdt. coli expression can also be used for
coexpression of up to six target proteins. CoexgioesinE. coli can be achieved by cloning single inserts into
compatible Ek/LIC expression vectors and/or by $iameously cloning two LIC inserts into an Ek/LI@ctor with the
aid of LIC Duet™ Adaptor Kits (see User Protocol388).
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Ek/LIC Strategy

XXA
stop or read-through
TGA
ATX TAA
ATX TARGET GENE
XX 7
l PCR
1 stop or read-through
D D D K M 1lr s F s s
5' GACGACGACAAGATX XXACCGGGCTTCTCCTC 3°
TAR
3' CTGCTGCTGTTCTAX ARGET GENE XXTGGCCCGAAGAGGAG 5°
lm DNA pol + dATP only
1
D D D K M
GACGACGACAAGATX XXA
i AX TARGET GENE XXTGGCCCGAAGAGGAG
| |
| Ek/LIC insert I
| |
D | + |
GAT: CCGGGCTTCTCCTC
CTACTGCTGCTGTTCT
Ek/LIC vector
Entergkinase ¢ Annealing, transformation
1
D D D D K M
GATGACGACGACAAGATX XXACCGGGCTTCTCCTC
_CTACTGCTGCTGTTCTAX Ll aRels, 13 XXTGGCCCGAAGAGGAG .

Recombinant plasmid

Figure 1. Diagram of the EK/LIC strategy. After amplification with primers that include tiricated 5' LIC
extensions, the PCR insert is treated with LIC-ifjeal T4 DNA Polymerase (+dATP), annealed to théllBR
vector, and the resultant nicked, circular plasimittansformed into competeht coli.

Note: For simultaneous cloning of two inserts into the Ek/LIC vectors LIC Duet™ Adaptors may be
used (see User Protocol TB384).
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Components

pPET, pCDF, and pRSF EK/LIC Vector Kits

1ug pET, pCDF, or pRSF Ek/LIC Vector

8 ul Ek/LICB-gal Control Insert

25U T4 DNA Polymerase (LIC-qualified)

50 pl 10X T4 DNA Polymerase Buffer

100 pl 100 mM DTT

40 pl 25 mM dATP

50 pl 25 mM EDTA

1.5ml Nuclease-free Water

22 x50 ul NovaBlue GigaSingles™ Competent Cells

0.2 ml BL21(DE3) Competent Cells

0.2 ml BL21(DE3)pLysS Competent Cells

5x2ml SOC medium

10 pl Test Plasmid, 0.2 ng/ul in TB buffer (amffiiciresistant)
pBAC™ and pBACgus™-2cp Ek/LIC Vector Kits

1ug pBAC™ EK/LIC Vector

8 ul Ek/LIC GUS Control Insert dgk/LIC 3-gal Control Insert
25U T4 DNA Polymerase (LIC-qualified)

50 pl 10X T4 DNA Polymerase Buffer

100 pl 100 mM DTT

40 pl 25 mM dATP

50 pl 25 mM EDTA

1.5ml Nuclease-free Water

22 x50 ul NovaBlue GigaSingles™ Competent Cells

5x2ml SOC Medium

10 ul Test Plasmid, 0.2 ng/ul in TB buffer (amfiiciresistant)

Note: Reagents for transfection and expression in insect cells are sold separately.

pIEx™ EK/LIC Vector Kits

1ug pIEx™ EK/LIC Vector

8 ul Ek/LICB-gal Control Insert

25U T4 DNA Polymerase (LIC-qualified)

50 pl 10X T4 DNA Polymerase Buffer

100 pl 100 mM DTT

40 pl 25 mM dATP

50 pl 25 mM EDTA

1.5ml Nuclease-free Water

22 x50 ul NovaBlue GigaSingles™ Competent Cells
5x2ml SOC Medium

10 ul Test Plasmid, 0.2 ng/ul in TB buffer (amficiresistant)

Note: Reagents for transfection and expression in insect cells are sold separately.
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plEx/Bac™ EK/LIC Vector Kits

1ug plEx/Bac™ Ek/LIC Vector

8 ul Ek/LICB-gal Control Insert

25U T4 DNA Polymerase (LIC-qualified)

50 pl 10X T4 DNA Polymerase Buffer

100 pl 100 mM DTT

40 pl 25 mM dATP

50 pl 25 mM EDTA

1.5ml Nuclease-free Water

22 x50 ul NovaBlue GigaSingles™ Competent Cells
5x2ml SOC Medium

10 ul Test Plasmid, 0.2 ng/ul in TB buffer (amficiresistant)

Note: Reagents for transfection and expression in insect cells are sold separately.
pTriEX™ EK/LIC Vector Kits

1ug pTriEX™ EK/LIC Vector

8 ul Ek/LICB-gal Control Insert

25U T4 DNA Polymerase (LIC-qualified)

50 pl 10X T4 DNA Polymerase Buffer

100 pl 100 mM DTT

40 pl 25 mM dATP

50 pl 25 mM EDTA

1.5ml Nuclease-free Water

22 x50 ul NovaBlue GigaSingles™ Competent Cells
0.2ml Origami™ B(DE3)pLacl Competent Cells
5x2ml SOC Medium

10 ul Test Plasmid, 0.2 ng/ul in TB buffer (amficiresistant)

Note: Reagents for transfection and expression in insect cells and mammalian cells are sold separately.

Storage

Store Competent Cells, SOC Medium, and Test Plaat#d@0°C. Store EK/LIC vectors at —20°C or —7(B@re all
other components at —20°C.

Ek/LIC Vectors

This section describes the range of Ek/LIC Vectwailable for cloning and expressionEncoli, insect, and
mammalian cells. PCR-prepared Ek/LIC insert(s) mamannealed to any of the Ek/LIC Vectors.

PET EKk/LIC Vectors for expression B coli

The pET EK/LIC Vectors for protein expressiorEncoli feature a Tlac promoter and an extensive choice of fusion tags
(see table below). These vectors have a ColE1l-ekbrieplicon. pET-30 Ek/LIC and pET-41 Ek/LIC bedtamamycin
resistance marker. Other pET Ek/LIC vectors beaarapicillin/carbenicillin resistance marker.

Fusion tags Protease Vector Map
Cleavage
Vector GSTeTag NuseTag StrepeTagll  TrxeTag HiseTag SeTag HSVeTag Site
pET-30 EK/LIC N,C N Th, EkK TB162
pET-32 EK/LIC N N, C N Th, Ek TB161
pET-41 EK/LIC N N, C N Th, EK TB317
pET-43.1 EK/LIC N N, C N [ Th, EK TB318
pET-44 EK/LIC N N (2x), C C C Th, EK TB339
pET-46 EK/LIC N C Ek TB397
pET-51 EK/LIC N C Ek TB437
N: N-terminal; C: C-terminal; Tb; thrombin; Ek: enbkinase
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pRSF-2 and pCDF-2 Vectors for expressiokirtoli

The pRSF-2 and pCDF-2 EK/LIC Vectors carry datpromoter for expression . coli. pPRSF-2 contains the RSF1030
replicon (3, 4) and a kanamycin resistance mag@€DbF-2 contains the CloDF13 replicon (5) and a
streptomycin/spectinomycin resistance marker. ®etov characteristics in table below.

Fusion Tags Protease

Vector
Vector Cleavage M
HiseTag® SeTag™ Sites ap
pCDF-2 EK/LIC N C Ek TB394
pRSF-2 EK/LIC N C Ek TB395

N: N-terminal; C: C-terminal; Ek: enterokinase

Using pET, pCDF and pRSF Ek/LIC Vectors for coesgien inE. coli

The pCDF-2 and pRSF-2 EK/LIC Vectors differ in iephs and drug resistance markers. Since diffgrasimids can be
maintained in the sant& coli cell if they have different replicons (6) and stédle markers, the pCDF-2 and pRSF-2
Ek/LIC Vectors are suitable for coexpression oftgires in combination with each other or with maffpvectors. A
single insert can be cloned into each of theseovetd allow coexpression of up to three targetging. Alternatively,
two inserts can be simultaneously cloned into e&clor using the LIC Duet™ Adaptor cloning stratégy (See User
Protocol TB384). Creating recombinants with tweeirts per EK/LIC vector allows coexpression of ugitotarget
proteins. Use the following tables to determinerapgate combinations of vectors and host straircéexpression.

Note: Difference in copy number between plasmids used for coexpression may influence relative target
protein expression. Relative plasmid copy number is pRSF > pET> pCDF.

Vector and host strain compatibility
Compatible Vector Combinations Number of Compatible
coexpressed expression host

Vector 1 Vector 2 Vector 3 target proteins strains*
PET EK/LIC pRSF-2 EK/LIC pCDF-2 Ek/LIC (Srf) 3-6 Group A
(Amp") (Karf)
pET (Amf) pRSF-2 EK/LIC pCDF-2 EK/LIC (Srf) 3-5 Group A

(Kan®)
PET EK/LIC PRSF-2 EK/LIC 2-4 Group A
(Amp") (Kard)
PET EK/LIC pCDF-2 Ek/LIC (Srf)) 2-4 Group B
(Amp®)
pRSF-2 EK/LIC pCDF-2 EK/LIC (Srf) 2-4 Group A
(Kan®)
PET EK/LIC pCDF-2 EK/LIC (Srf) 2-4 Group A
(Kan®)
PET (Karf) pCDF-2 EK/LIC (Srf)) 2-4 Group A

Amp: ampicillin or carbenicillin, 50 pg/ml; Kanakamycin, 30 pg/ml; Sm: streptomycin/spectinomysthpug/ml

* See page 8 for Host Strain Groups table.

USA and Canada
bioscienceshelp@
emdchemicals.com

Germany
Tel 0800 100 3496
techservice@merckbio.eu

United Kingdom and Ireland
UK Freephone 0800 622935
Ireland Toll Free 1800 409445
techservice@merckbio.eu

All Other Countries

Contact Your Local Distributor
www.merck4biosciences.com
bioscienceshelp@
emdchemicals.com




User Protocol TB163 Rev. M 0211JN  Page 8 of 17

Strain Groups

Group A Group B

B834(DE3) B834(DE3)
B834(DE3)pLysS B834(DE3)pLysS
BL21(DE3) BL21(DE3)
BL21(DE3)pLysS BL21(DE3)pLysS
BLR(DE3) BLR(DE3)
BLR(DE3)pLysS BLR(DE3)pLysS
HMS174(DE3) HMS174(DE3)
HMS174(DE3)pLysS HMS174(DE3)pLysS
NovaBlue(DE3) NovaBlue(DE3)
NovaBlue(DE3)pLysS NovaBlue(DE3)pLysS

Origami™ 2(DE3)*

Origami 2 (DE3)pLysS*
Rosetta™(DE3)
Rosetta™(DE3)pLysS
Rosetta™ 2(DE3)

Rosetta™ 2(DE3)pLysS
RosettaBlue™(DE3)
RosettaBlue™(DE3)pLysS
Rosetta-gami™ 2(DE3)*
Rosetta-gami™ 2(DE3)pLysS*

Origami 2(DE3)*
Origami 2(DE3)pLysS*
Origami B(DE3)
Origami B(DE3)pLysS
Rosetta™(DE3)
Rosetta™(DE3)pLysS
Rosetta™ 2(DE3)
Rosetta™ 2(DE3)pLysS
RosettaBlue™(DE3)
RosettaBlue™(DE3)pLysS

Tuner™(DE3) Rosetta-gami™ 2(DE3)*
Tuner™(DE3)pLysS Rosetta-gami™ 2(DE3)pLysS*
Tuner™(DE3) Rosetta-gami™ B(DE3)
Tuner™(DE3)pLysS Rosetta-gami™ B(DE3)pLysS

*TheseE. colistrains carry a mutation mpsL, resulting in ribosomal protein resistance topteycin.
pCDF vectors bear treadAgene, which confers resistance to both streptormgrethspectinomycin. Thus,
when transformingpsL strains with pCDF vectors, spectinomycin must bedusr transformation
selection. (It is not necessary to include streptmmduring growth to maintairpsL strain genotype.)

pBAC™ EK/LIC Vectors for baculovirus-mediated exgs®n in insect cells

The pBAC™ EKk/LIC Vectors are baculovirus transflrgmids and carry a polh promoter. To create
baculovirus recombinants, first establish plasmeitbmbinants itiE. coli. Then isolate and cotransfect
plasmids with baculovirus DNA (BacVecfeid 000, -2000, or -3000 Triple Cut Virus DNA or Baalyic™

DNA) into insect cells.

Protease

Fusion Tags

Vector Vector
HiseTag™ SeTag™ Map

pBAC™-2cp EK/LIC N, C C TB128

pBACgus™-2cp EK/LIC N, C C TB141

N: N-terminal; C: C-terminal; Tb: thrombin; Eénterokinase
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pIEx™ EK/LIC Vectors for expression in Insect Cells

The plEx™ EK/LIC Vectors are expression vectorstfansfection intSpodopteraderived insect cells. After
establishing recombinants i coli, isolate plasmids and transfect into Sf9 or Sfisk¢t cells for transient target protein
expression. Vectors employ an optimal combinatibAaNPV baculovirus-derived transcription elemertbg hr5
enhancer and the IE1 immediate early promoter §8THis promoter/enhancer combination recruits gedous insect
cell transcription machinery for rapid, high-yigitbtein expression without the time consuming psea# creating
recombinant baculovirus or cytotoxic effects asateel with infection.

Signal Fusion Tags Protease Vector

Vector Sequence GSTeTag™ O o — J— Cleavage Map
g trepeTag™ Il HiseTag SeTag HSVeTag Sites

pIEx™-1 EK/LIC N N C Th, Ek TB349
pIEx™-2 EK/LIC N N N C Th, Ek TB348
pIEx™-3 EK/LIC N N N N C Th, Ek TB351
pIEx™-7 EK/LIC N C Ek TB399
pIEx™-8 EK/LIC N C Ek TB439
pIEx™-10 EK/LIC N N C Ek TB441

N: N-terminal; C: C-terminal; Tb; thrombin; Eknterokinase

plEx/Bac™ EK/LIC Vector for expression in insectise

The plEx/Bac™ EK/LIC Vector is a dual purpose espien vector for transfection infpodopteraderived insect cells
and as a transfer vector for generating recombibactilovirus. After establishing recombinant&incoli, isolate
plasmids and transfect into Sf9 or Sf21 insecsdelt rapid target protein expression and screertogfied plasmid
may also be used to create baculovirus recombimgnistransfecting with BacMagic™ DNA or BacVeédrriple Cut
Virus DNA (see User Protocols TB459 or TB216, resipely). The vector employs an optimal combinatddrAcNPV
baculovirus-derived transcription elements (hr5aemder and IE1 immediate early promoter) (8-11)rieedtranscription
in transient transfection mode. This promoter/eskacombination recruits endogenous insect caistraption
machinery. Therefore, expression levels of multgaastructs can be analyzed rapidly, prior to cottimg resources to
generation of baculovirus stocks. The vector aésiures the AcNPV-derived p10 promoter, whichrisrgily active in
late/very late stages of baculovirus infection. fEfi@re, when used in the baculovirus mode, thigumivector directs
expression of target protein at all stages of #mulovirus infection process - thereby allowingima harvest point
determination. If desired, vectors can also be @isedeneration of drug-resistant stable cell libgsotransfection with
the plasmid plE1-Neo (see User Protocol TB176).

Protease Vector
Fusion Tags Cleavage M
Vector Sites ap
StrepsTag™ Il GSTeTag™  HiseTag™
plEx/Bac™-1 EK/LIC N C Ek TB468
plEx/Bac™-4 EK/LIC N C Ek TB492
N: N-terminal; C: C-terminal; Ek: enterokinase
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pTriEX™ Ek/LIC Multisystem Vector for expressionncoli, insect, and mammalian cells

The pTriEx™ Ek/LIC Vector contains the CMV-IE enltan-promoter combination followed by [&¢ and p10
promoters to direct high-level expression of taggries in mammalian cells,coli, or baculovirus-infected insect cells.
For the baculovirus application, the pTriEx™ vedtanctions as a transfer vector. Recombinant pTHEconstructs
have the necessary baculovirus-derived flankingieeces for recombination with BacVe&diriple Cut Virus DNA or
BacMagic™ DNA (see User Protocol TB216 or TB45%pextively), yielding recombinant baculovirus.

Vector Signal Fusion Tags glr:;(\e/zsgz Vector
Sequence HissTag™ StrepeTag™ Il SeTag™  HSVeTag™ Sites Map
pTriEX™-4 EK/LIC N, C N C Tb, Ek TB282
pTrEX™-5 EK/LIC C N Ek TB442
pTriEX™-7 EK/LIC N C N Ek TB444

N: N-terminal; C: C-terminal; Tb: Thrombin; Ekaterokinase

Insert Preparation

The following protocols are specific for cloningiagle insert into an Ek/LIC vector. For simultansaloning of two
inserts, see User Protocol TB384 (LIC Duet™ Adajits).

Amplification and purification of target insert

When PCR-amplifying inserts, we strongly recommeasithg KOD DNA Polymerase or KOD Hot Start DNA
Polymerase (see User Protocol TB320 or TB341, msdy). These polymerases have robust elongatites and very
low mutation frequencies, resulting in high yieldsd few errors (12).

When starting template is limiting (such as in reegranscription reactions from total RNA or mRMNACDNA library
templates), high fidelity is especially importaint.addition to using a high-fidelity DNA polymeraseich as KOD or
KOD Hot Start, the likelihood of PCR-generated rtiotas can be further reduced by creating a sequeeifed
plasmid clone to serve as a template in subsegumplifications. Fewer cycles are needed to geaaudficient
material for LIC cloning when a high amount of ¥iexd template (50-250 ng plasmid) is used for PORly 0.02 pmol
target (13 ng of a 1,000 bp insert) is requiredlp€rreaction. Therefore, as little as 1 pg ametifiarget is sufficient to
perform > 75 LIC reactions.

Note: Use HPLC-purified primers for optimal PCR results and to greatly decrease the possibility of
primer-derived mutations.

1. Amplify the desired insert sequence using apprégsialesigned PCR primers. Because the systematdn
independent, 5’ phosphorylation of the primersdsmecessary. Primer 5'-ends must incorporateafienfing
sequences (see page 4):

sense primer5' GAC GAC GAC AAG ATX_* —inse’[t;specific sequence 3'
antisense primer:'&%A GGA GAA GCC CGG TXX  —insert-specific sequence 3'

* The first nucleotide of the insert-specific sequeenn the sense primer must complete the codon KEXlting in
b/l*et (X=G) or lle (X=A, C or T).

If a C-terminal tag is not desired, include anrianfie stop codon in the insert-specific sequenee. §age 4).
For example, complete the TXX anticodon on thesamtse primer as TTA. On the coding strand thi\&, a
translational stop codon.

e.g. antisense primer with stop codon: 5° GA GGAAGGCC CGG TTA-insert specific sequence 3’

2. The PCR product must be purified to remove dNTRspetely, to inactivate the polymerase, and to nemo
contaminating DNA. If extraneous products are presethe PCR reaction or if the template plasnrid the
EKI/LIC vector have the same antibiotic resistanegker, run the PCR product on an agarose gel. Thaise and
extract the target band using a SpinPrep™ Geld¢ie User Protocol TB285), D-Tube™ Dialyzer with
Electroelution Assessory Kit (see User Protocol ZB4 or a similar method.
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If spurious products are not present, the agarekpugification step is unnecessary. In this case, of the following
methods can be used to remove dNTPs and residuanen

¢ Purify the PCR product on a spin column or othdéidssupport (e.g., SpinPrep™ PCR Clean-Up Kit, Cat.
No. 70976).

¢ Inactivate the enzyme and remove dNTPs by CIAAaetion and isopropanol precipitation. Extract thaction
with 1 volume CIAA [chloroform:isoamyl alcohol (28)]. Vortex for 1 min and spin at 12,00Qyor 1 min.
Remove and save aqueous phase. Add 0.1 volumeddlMns acetate, pH 5.2 and 1 volume isopropanoltéxor
Incubate at room temperature for 5 min. Centrifag&4,000 >g for 5 min. Remove supernatant and rinse pellet
with 70% ethanol. Allow pellet to air-dry. Resusgdepurified PCR product in TlowE buffer (10 mM TH#<I,
0.1 mM EDTA, pH 8.0).

T4 DNA Polymerase treatment of target insert

Generate compatible overhangs on the insert(s)eaying purified PCR product with T4 DNA Polymera$e verify
system performance, include a positive controltieaavith the supplied positive control insert. dlsiclude a negative
control, omitting insert.

Control inserts require treatment with T4 DNA Pobnase to generate compatible overhangs. The Elgtd@l Control
Insert included with pET, pRSF, pCDF, pBAC™, plExPYEX/Bac™ and pTriEx™ EkK/LIC Vector Kits is 308p bbng
(2 ng/pmol). For each treatment, use 4 ul of th@A@ul solution provided. The pBAC™-2cp Ek/LIC YecKit
contains the Ek/LIC GUS Control Insert, which isL&p long (1.18 pug/pmol). For each treatment,214qul of the
100 ng/ul solution provided.

1. Assemble the following components in a sterile hiSnicrocentrifuge tube on ice:

X ul 0.2 pmol purified PCR product in up to 14l6TiowE buffer (10 mM Tris HCI, 0.1 mM EDTA, pH
8.0) (Note: number bp in insert650 = pg/pmol)

2 ul 10X T4 DNA Polymerase Buffer

2 ul 25 mM dATP

1ul 100 mM DTT

y ul Nuclease-free Water

0.4pl 2.5 Uil T4 DNA PolymeraséLIC-qualified; 0.5 unit per 0.1 pmol PCR product)

20 pl Total volume (Final concentration of inger0.01 pmol/ul)

2. Start reaction by adding enzyme. Stir with pipettti mix. Incubate at 22°C for 30 min.
Inactivate enzyme by incubating at 75°C for 20 min.

4. Prepared insert can be annealed to any of the Elk/ettors. Store prepared Ek/LIC insert at —20fGelts stored
for several months have been used successfullyidaing.

Note: The T4 DNA Polymerase in Novagen Ek/LIC kits is specifically qualified for ligation-independent
cloning. Use of unqualified T4 DNA Polymerase may cause variable cloning efficiency.

Annealing the Vector and Ek/LIC Insert

Use the following protocol to anneal an insert iatoEk/LIC Vector. Perform a negative control (lackinsert) and a
positive control (T4 DNA polymerase-treated conirslert), as described above.

For each insert, assemble the following componianassterile 1.5-ml microcentrifuge tube:

1ul Ek/LIC Vector

2 ul T4 DNA Polymerase treated Ek/LIC insert (Opd2ol)
Incubate at 22°C for 5 min, then add:

1yl 25 mM EDTA

4 ul Total volume

Mix by stirring with pipet tip. Incubate at 22°Crf6 min.

Note: reater volumes of treated insert may be used; however, vector concentration will be decreased.
Compensate by using a larger volume of annealing reaction for transformation (see page 12).

Annealing is complete within 5 min of incubation. Reactions can be incubated up to 1 h with no negative

effects.
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Transformation

NovaBlue GigaSingles™ Competent Cells (Cat. No27) &re provided in Ek/LIC Vector Kits and shouls dsed for
initial cloning with all Ek/LIC Vectors. NovaBluesia convenient cloning host becausertitd endAmutations facilitate
high transformation efficiency and high yields &tellent plasmid DNA. NovaBlue GigaSingles™ Compet@ells are
provided in 50-pl single-use aliquots. The pET, e pRSF-2, and pTriEX™ Ek/LIC Vector Kits alsontain
competent cells of expression host strains in 0.2liquots (10 transformations). The following ool is for
transformations using either GigaSingles™ or Steth@@2 ml) Competent Cells.

Note: Upon receipt of competent cells, verify that cells are frozen and dry ice is present in the shipping
container. Immediately store competent cells at —=70<C or below. Do not allow cells to thaw prior to us e. To
prevent cells from warming, handle only the very top of the tube and the tube cap. Keep cells on ice while in
use unless otherwise noted.

1.

© N o »

10.
11.

12.

Remove appropriate number of competent cell tutmes freezer. (Include an extra sample for TestrRids
positive control.) Immediately place tubes on ioenersing all but the cap. Allow cells to thaw @e for 2-5 min.

Visually examine cells for thawing and gently flitkbe 1-2 times to resuspend cells evenly. Neveexo
competent cells.

3. GigaSimles™ Kits: Standard Kits:
If a Test Plasmid sample is included, proceed to | Pre-chill required number of 1.5-ml snap-cap
Step 4. If not, go directly to Step 5. polypropylene tubes on ice. Pipet 20 pl cell

aliquots into each pre-chilled tube.
(Optional) To determine transformation efficiency, add 1Q2(ng) Test Plasmid to a tube containing cellsitige
flick tube to mix. Return to ice.
Add 1 ul annealing reaction directly to cells. $gntly to mix. Return to ice.
Incubate on ice for 5 min.
Heat tubes for exactly 30 s in a 42°C water bathnbt shake.
Place tubes on ice for 2 min.

9. GigaSingls™ Kits: Standard Kits:
Add 250 plroom temperature SOC medium to eagh Add 80 ul room temperature SOC medium to each
tube. Keep tubes on ice while handling. tube. Keep tubes on ice while handling.

Incubate at 37°C with shaking ( 250 rpm) for 60 miior to plating on selective medium.

To select transformants, plate a portion of thedfermation on medium containing antibiotic for thiasmid-
encoded drug resistance (50 pg/ml carbenicilliaropicillin for Amp resistance marker, 30 pg/ml kanyain for
Kan resistance marker, or 50 pg/ml of streptomyciapectinomycin for Strep resistance marker). Addal
antibiotics may be necessary to ensure mainternafroest-specific feature(s). Appropriate platinduroe depends
on annealing and transformation efficiencies (sesificate of Analysis for competent cell transfation
efficiency). For NovaBlue recombinants, expectl@ transformants per pg plasmid. When plating leas 26
ul, first pipet a pool of SOC onto the plate, anent pipet the transformation into the SOC. For Péasmid, plate
5 pl NovaBlue transformation mix in a pool of SOC anlaB agar plate containing 50 pg/ml carbenicillin o
ampicillin.

Set plates on the bench for several minutes tavadhcess liquid to be absorbed. Invert plates aodiate
overnight at 37°C.
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Colony Screening

If cloning is successful, there are usually manyevamlonies resulting from annealing reactionsuduig insert than in
the negative control. Colonies can be screeneth$erts by colony PCR using Novagen vector-spepifimers,
followed by agarose gel electrophoresis. BecaugelEks directional, appropriate vector-specifigrpers can be used
at both ends. A vector-specific primer can alsaided in combination with an appropriate insert-gjpegrimer.

Alternatively,in vitro transcription/translation can be used to assesgeslquickly. PCR-amplify insert DNA from a
colony using appropriate primers, and use thisyebds template fdn vitro transcription and translation. Novagen
Single Tube ProtefhSystem 3 (STP% T7 (Cat. No. 70192) or EcoPro™ T7 System (Cat. M®231) are
recommended. Refer to User Protocols TB206 and 8B&@&&pectivelyln vitro transcription/translation analysis allows
rapid testing of clones for potential mutationg;tsas those inserting a stop codon (nonsense wnitati

Appropriate primers foin vitro transcription and translation analysis or for ogi®CR are listed in the table below.

Note: The plEx™, plEx/Bac™, and pBACTM Vectors do not contain a T7 promoter and are not appropriate
templates for in vitro transcription/translation analysis.

Product Applicable Vector(s) Cat. No.

Upstream primers for colony screening plusn vitro transcription and translation

pET Upstream Primer pET-32, pET-30, pET-41, pETE4BET-44, pET-46, pET-51 69214-3

ACYCDuetUP1 Primer pCDF-2, pRSF-2 71178-3

T7/polh Primer pBAC™.-2cp, pBACguSV-2cp See note

TriEX™UP Primer pTHEX™-4, pTHEX™-5, pTHEX™-7 70846-3

Upstream primers for colony screening only

T7 Promoter Primer PET-30, pET-32, pET-46, pET-51, pTriB%-4, pTriEX™-5, 69348-3
pTriEX™-7

IE1 Promoter Primer pIEX™-1, pIEX™M-7, pIEX™M-8, pIEX™-10, plEx/Bac™-1, 69103-3
plEx/Bac™-4

SeTag™ 18mer Primer PET-30, pET-32, pET-43.1, pET-44, plB®%-1, pIEX™-2, See note
PIEX™-3, pTriEX™-4

NuseTag™ Primer pET-43.1, pET-44 See note

SeTag BAC Primer pBAC™.-2¢cp, pBACgud™-2cp, See note

Blue-2SeTag Primer pET-30, pET-32, See note

Downstream primers

T7 terminator Primer pET-30, pET-32, pET-34, pET@HET-46, pET-51, pCDF-2, 69337-3
pRSF-2

ColiDOWN Primer pET-43.1, pET-44 See note

1629DWN Primer pBAC™.-2¢cp, pBACgud™-2cp, See note

TriEXDOWN pTHEX™-4, pTHEX™-5, pTHEX™-7 70847-3

IE1 terminator Primer pIEX™-1, pIEX™-2, pIEX™-3, plEX™-7, plEX™-8, 71247-3

pIEx™-10, pIEx/BacM-1, pIEx/Bad™-4

Note: Novagen does not currently offer these prinfier sale; however each primer has been testd@@ér and
sequencing applications. The sequence and bindaagion for these primers is indicated on the retype vector

map.
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Colony PCR for recombinant verification and traigoon/translation analysis

1.

o vk w

Pick a colony from an agar plate using a steripepiip or toothpick. Choose colonies that areasi 1 mm in
diameter. Try to collect as many cells as possibdeich the pipet tip to a plate (to cultivate serefice colony)
before transferring the bulk of the cells to a tuedescribed in the next step.

Transfer bacteria from the pipet tip or toothpickat0.5 ml tube containing 50 pl sterile water. ténito disperse
cells.

Place tube in boiling water or a heat block at 9#:C5 min to lyse cells and denature DNases.
Centrifuge at 12,000 g for 1 min to remove cell debris.
Transfer 10 pl supernatant to a fresh 0.5 ml P@R.tRlace on ice until use.

Make a master reaction mix on ice using the foltaywolumes per reaction. To account for pipetirgg)anultiply
the amounts by X.5, where X is the number of reaecti

Per reaction:
31.5ul PCR-grade Water
1ul dNTPs (10 mM each dATP, dCTP, dGTP, and gTTP
1ul upstream primer, 5 pmol/ul
1ul downstream primer, 5 pmol/ul
5 ul 10X Nov&aq™ Buffer with MgCh
0.25 ul  Novatag™ DNA Polymerase(1.25 U)
40 pl total volume

Note: If using the Novatag™ Buffer without MgCl,, add MgCl, to a final concentration of 1.5-2.5 mM and
decrease the volume of water added to compensate.

Mix gently and centrifuge briefly. Add 40 ul mastaix to each sample and mix gently. Cap tubes dackp
samples in a thermal cycler.

Optional: Use a hot start procedure (warm cell lysate samples to 80°C before adding master mix).

Alternatively, use Novataq™ Hot Start DNA Polymerase. For greatest accuracy, specificity, or yield of
long, complex targets use KOD HiFi, KOD Hot Start, or KOD XL DNA Polymerases, respectively.

Process in thermal cycler for 35 cycles, as foltows

Denature 1 min at 94°C

Anneal 1 min at the proper annealing temperatusadlly 55°C for vector primers)
Extend 2 min at 72°C

Repeat for 35 cycles, and conduct final extensiorbfmin at 72°C.

Remove 10-25 pl, add 1/10 volume 10X loading dwé,laad on a 1% agarose gel containing 0.5 pg/nidlietm
bromide. Include at least one lane of Perfect DNM®&tkers as a size standard. A strong band shoufatdsent,
with size corresponding to the distance betweed {aciuding) the primers.

Note: The expected product size of the EK/LIC S-gal Control Insert is ~3 kb (~2 kb for the Ek/LIC GUS
Control Insert). Specific size depends upon vector and primer combination.

Recombinants identified as having appropriatelgaimsert can be assessed for ability to expregsttprotein
using either the STP3T7 or the EcoPro™ Tin vitro transcription/translation systems (see page 13):

«  Add 2 pl PCR product directly to a STPB7 reaction.

e Prior to use in EcoPro™ T7 reactions, precipita@&mroducts to remove salts. To precipitate a SPQIR
reaction, add 5 pl 3 M sodium acetate pH 5.2 artld li05% ethanol. Vortex briefly and spin at 14,608 for
5 min. Wash the pellet briefly with 70% ethanol|dared by 100% ethanol. Dry pellet to remove residu
ethanol. Resuspend in 50 pl deionized water. P&t Co-Precipitant (Cat. No. 69049, see User Protocol
TB146) facilitates recovery during precipitationtivout affecting performance in the EcoPro™ T7 tiesc
Use 2—4 pl per EcoPro™ T7 reaction.
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Plasmid purification

After identifying positive clones, isolate plasnidNA for restriction mapping, sequence analysis, tadsformation
into expression hosts. Plasmid DNA from candidat®mmbinants may also be evaluated ugingtro
transcription/translation analysis. It is critithht template fom vitro transcription and translation be RNase-free.

When isolating pET and pCDF plasmids, use the lopycmumber method described in the User Protocaddch kit.
For pTriEx™, plEx™, pBAC™, plEx/Bac™ and pRSF plags; use the

high-copy number protocol method. Isolated plasBiNA may require an additional phenol:CIAA extractito

eliminate RNases. To do this, add TE to a finauwod of 100 pl and then extract successively witiolITE-buffered
phenol, 1 vol phenol:CIAA (1:1; CIAA is chloroforisoamyl alcohol, 24:1), and 1 vol CIAA. Transfandl aqueous
phase to a fresh tube and add 0.1 vol 3 M sodiwetatepH 5.2 and 2 vol 100% ethanol. Mix and pktce20°C for 30
min. Centrifuge for 5 min at 12,000gs remove supernatant, and rinse pellet with 70%reih Dry and resuspend DNA
in 30 pl TE. If desired, 2 pl Pellet Pdirar Pellet Pairft NF Co-precipitant can be added with the TE bufiefiore
extraction to facilitate DNA recovery. (The —203@iibation can be eliminated if using Pellet Fab-Precipitant).

Protein Expression, Detection, Purification, andatification

After a recombinant construct has been establishbdibvaBlue cells and its sequence confirmed, trestruct can be
used for protein expression. Detailed protocolgpfotein expression, purification, and quantifioatare found in other
Novagen User Protocols. All User Protocols arelafté atwww.merck4biosciences.com

E. Coli Expression
T7 promoter based-plasmids may be induced for pretgression with T7 polymerase using either af methods:

1. Recombinant plasmid is isolated from NovaBlue cafid transformed into Novagé&n coli DE3 expression host
strains which are lysogenic for bacteriopha@&3. BL21(DE3) and BL21(DE3)pLysS competent cells a
provided in the pET, pCDF, and pRSF Ek/LIC VectaisKOrigami™ B(DE3)pLacl competent cells are powd
in the pTriEx™ EK/LIC Vector Kit. In addition to ¢hexpression strains provided in the vector kitsyadgen offers
an extensive selection of othdDE3 lysogenic expression hosts. See User Protd@009 for more information on
available strains.

Important: pTriEx™ recombinants must be transformed into (DE3)pLacl hosts (see User Protocol TB250
for more information).

2.  T7 RNA polymerase is delivered to the NovaBlueschHlrboring pET or pTriEX™ recombinants by infegtihe
cultures with bacteriophage CE6 (see User ProfbB0o07).

Insect Cell Expression

pBAC™, plEx™, plEx/Bac™ and pTriEx™ vectors mayib&oduced into insect cells for transient expressind/or
recombinant baculovirus production using Insecté3eit€ Tranfection Reagent (User Protocol TB359). Seeattse
User Protocols for information regarding transigrtein expression in insect cells using plEx™ oec{TB356) or
plEx/Bac™ vectors (TB474). For information regagliecombinant baculovirus production with pBAC™EpIBac™,
or pTrEX™ vectors, see User Protocols for the Bagid™ DNA Kit (TB459) or BacVectdt Transfection Kits
(TB216).

Mammalian Cell Expression

pTrEX™ constructs may be introduced into mammatielfs using GeneJuidransfection Reagent (User Protocol
TB289) or by classical transfection methods. Fotgin expression protocols using pTriEX™ in mamarakells, see
User Protocol TB250

USA and Canada Germany United Kingdom and Ireland All Other Countries

bioscienceshelp@ Tel 0800 100 3496 UK Freephone 0800 622935 Contact Your Local Distributor

emdchemicals.com techservice@merckbio.eu Ireland Toll Free 1800 409445 www.merck4biosciences.com
techservice@merckbio.eu bioscienceshelp@

emdchemicals.com



User Protocol TB163 Rev. M 0211JN  Page 16 of 17

References

o > 0N PRE

© © N o

Aslanidis, C. and de Jong, P. J. (1990%!. Acids Resl8, 6069-6074.
Haun, R. S., Serventi, I. M., and Moss, J. 2)®otechniqued 3, 515-518.
Som, T. and Tomizawa, J. (19829l. Gen. Genetl87, 375-383.

Cannon, P. M. and Strike, P. (1982Asmid27, 220-230.

Nijkamp, H. J., de Lang, R., Stuitje, A. R.nwden Elzen, P. J., Veltkamp, E., and van Putted, £986Plasmid
16, 135-160.

Selzer, G., Som, T., Itoh, T., and Tomizaw#1983)Cell 32, 119-129.

Loomis, K., Sternard, H., Rupp, S., Held, Dag¥§er, K., Novy, R., and Wong, S. (2008)lovations18, 7-12.
Rodems, S. M. and Friesen, P. D. (19R3Jirol. 67, 5776-5785.

Guarino, L. A. and Dong, W. (199¢jrology 200, 328-335.

. Pullen, S. S. and Friesen, P. D. (19R5Jirol. 69, 156-165.
. Jarvis, D. L., Weinkauf, C., and Guarino, L.(2996)Protein Expr. Purif8, 191-203.
. Takagi, M., Nishioka, M., Kakihara, H., Kitafzeshi, M., Inoue, H., Kawakami, B., Oka, M., ancalmka, T. (1997)

Appl. Environ. Microbiol 63, 4504-4510.

USA and Canada
bioscienceshelp@
emdchemicals.com

Germany United Kingdom and Ireland All Other Countries

Tel 0800 100 3496 UK Freephone 0800 622935 Contact Your Local Distributor

techservice@merckbio.eu Ireland Toll Free 1800 409445 www.merck4biosciences.com
techservice@merckbio.eu bioscienceshelp@

emdchemicals.com



User Protocol TB163 Rev. M 0211JN  Page 17 of 17

Bacterial Strain Non-distribution Agreement

By purchase of the Origami™ 2, Origami™ B, Rosett@MRosettaBlue™, Rosetta-gami™, Rosetta-Gami®t 2,

Rosetta-Gami™ B host strains and acceptance dbtlosving terms, Novagen grants a limited licensaise the Origami 2,

Origami B, Rosetta 2, RosettaBlue, Rosetta-Garar Rosetta-Gami B host strains for the cloning expression of genes. The

intent of this license is not to limit the reseaus® of these materials, but to protect againsttimgaized commercial distribution

of the strains by third parties.

1. The Origami 2, Origami B, Rosetta 2, RosettaBluesd®ta-Gami 2, or Rosetta-Gami B host strains grdanivative
therefrom is not to be offered for resale or disitéd outside your laboratory.

2. Gene clones and libraries in the Origami 2, OrigBiriRosetta 2, RosettaBlue, Rosetta-Gami 2, or fRe§€ami B host
strains may be distributed for research purposBs provided that the recipient acknowledge thefming condition.

3. Commercial customers must obtain a research licagigment from Brookhaven Science Associates defarchasing and
using DES3 lysogens of host strains Origami 2, QrigB, Rosetta 2, RosettaBlue, Rosetta-Gami 2, aeRa-Gami B.

The initial purchaser may refuse to accept the almownditions by returning the kit unopened andethelosed materials unused.
By accepting or using the kit or the enclosed ni@tgryou agree to be bound by the foregoing caomst
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