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Why Radiance?

The Radiance™ Cloning and Expression System provides ready-to-use expression vectors for
efficient, directional cloning of PCR products and their subsequent expression in bacterial, insect,
and mammalian cells. The system offers an alternative to recombinase-mediated cloning with the
unique ability to remove all amino-terminal vector-encoded sequences from the target protein after
purification.

¢ One insert for ligation-independent cloning into many available vectors

Multiple expression systems: bacterial, insect, and mammalian

e No extra vector-encoded amino acids

e Coexpression of multiple proteins in one cell

One Insert for Ligation-independent Cloning
By design, the prepared insert is compatible with every Novagen-prepared Ek/LIC vector and

Efficient, directional
cloning of PCR
products and their
subsequent expression
in bacterial, insect, and
mammalian cells

enables insertion into multiple vectors. Clone directly into any of the vectors in the
Radiance Cloning and Expression System, which encompasses the entire Novagen
offering of enterokinase (Ek) ligation-independent cloning (LIC) vectors. The LIC method
enables high-efficiency directional cloning without restriction enzyme digestion or
ligation reactions (1, 2). Novagen Ek/LIC Vectors are prepared to have very specific,
noncomplementary 13- and 14-nucleotide single-stranded overhangs. PCR products with
overhangs complementary only to the vector are easily created by building 5’-extensions
into the primers followed by treatment with LIC-qualified T4 DNA Polymerase in the

presence of dATP. After brief annealing with the vector and transformation, virtually all of the
resulting colonies contain the desired recombinant.
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Amino acids that are not part of the natural

l Al e protein sequence may affect activity interac-

tions and structure. An important feature of

GATGACGACGACAAGATX
CTACTGCTGCTGTTCTAX

recombinant plasmid

TARGET GENE X“:gggggg;;g;gg;g- the LIC method and the Novagen Ek/LIC vector
design is that all amino-terminal vector-
encoded sequences can be removed with
Recombinant Enterokinase digestion following
purification.
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Radiance” Cloning and Expression System
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Coexpression of multiple proteins in E. coli

Coexpress Up to Six Proteins in One Cell

Coexpression of multiple open reading frames (ORFs) in E. coli
can enhance yield, solubility, and activity of proteins that either
are part of a multi-protein complex or benefit from coexpression
with chaperones. Coexpression also can facilitate the analysis
of multi-subunit complexes and biochemical pathways and the
characterization of protein-protein interactions, among other
applications (3).

Expression of multiple ORFs can be achieved two ways: transform
cells with two or more plasmids having compatible replicons and
different drug resistance genes or express two ORFs from a single
construct using the LIC Duet™ Adaptors described on the facing
page. The pRSF-2 Ek/LIC and pCDF-2 Ek/LIC vectors contain ColE1-
compatible replicons and allow coexpression of up to three proteins
when present in the same cell together with an ampicillin-resistant
pET vector construct. Other T7 promoter-based vectors that are
compatible for coexpression with Radiance™ vectors include the Duet
series and pETcoco™ vectors.

Vector and host strain compatibilities for coexpression of four to six target proteins

pamel Compatible Host
Compatible Vector Combinations Possible Target Strain Group'
Proteins* train Group

PET EK/LIC (Amp?) PRSF-2 EK/LIC (Kan)  pCDF-2 EK/LIC (Sm")

pET Ek/LIC (Amp®) PRSF-2 Ek/LIC (Kan®) none

pRSF-2 Ek/LIC (Kan®) ~ pCDF-2 Ek/LIC (SmF) none

Host strain groups

Group A Group B

B834(DE3) Rosetta 2(DE3) B834(DE3) Rosetta(DE3)
B834(DE3)pLysS Rosetta 2(DE3)pLysS B834(DE3)pLysS Rosetta(DE3)pLysS
BL21(DE3) Rosetta-gami™ 2(DE3)** BL21(DE3) Rosetta 2(DE3)
BL21(DE3)pLysS Rosetta-gami 2(DE3)pLysSt BL21(DE3)pLysS Rosetta 2(DE3)pLysS
BLR(DE3) RosettaBlue™(DE3) BLR(DE3) RosettaBlue(DE3)
BLR(DE3)pLysS RosettaBlue(DE3)pLysS BLR(DE3)pLysS RosettaBlue(DE3)pLysS
HMS174(DE3) Tuner™(DE3) HMS174(DE3) Rosetta-gami™(DE3)**
HMS174(DE3)pLysS  Tuner(DE3)pLysS HMS174(DE3)pLysS Rosetta-gami(DE3)pLysSt
NovaBlue(DE3) NovaBlue(DE3) Rosetta-gami 2(DE3)*
Rosetta™(DE3) Origami™(DE3)** Rosetta-gami 2(DE3)pLysS™
Rosetta(DE3)pLysS Origami(DE3)pLysSt Rosetta-gami B(DE3)

Origami B(DE3)
Origami B(DE3)pLysS

Rosetta-gami B(DE3)pLysS
Tuner(DE3)
Tuner(DE3)pLysS

Resistance markers: Amp®, ampicillin/carbenicillin; Kan®, kanamycin; SmF, streptomycin/spectinomycin

*Assumes two target genes are cloned for each Ek/LIC vector using the LIC Duet Adaptor method

*Because drug resistance plays a critical role in the success of coexpression applications, host strains, which may
also confer their own resistance, must be selected carefully.
HThese strains carry the rpsL mutation that confers resistance to streptomycin; therefore, spectinomycin must be

used for selection of pCDFDuet™ recombinants.
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PLASMID CLASS

AmpFR
PET-46 EK/LIC

AmpF
% PET-44 EK/LIC

T7 promoter  /ac operator RBS  ATG fusion tag EK

¥
T - = |

- I —

Fusion Tag Tag Size
(aa)

ORF 1 LIC Duet Adaptor ORF 2

Adaptor Size
(bp)

none* 5

T7eTag® 12
TrxeTag™ 109
GSTeTag™ 220
NuseTag™ 495

138
189
502
835
1660

*LIC Duet Minimal Adaptor does not encode an EK site

Compatible Ek/LIC vectors for coexpression in bacteria

LIC Duet Adaptors

LIC Duet™ Adaptors can convert any
Novagen bacterial Ek/LIC-prepared plasmid into
a coexpression vector by allowing two ORFs
to be cloned simultaneously and subsequently
coexpressed in E. coli.

Four adaptors encode fusion tags which aid
in purification and/or may enhance solubility
of the target proteins. An enterokinase cleavage
site follows each adaptor-encoded tag, allowing
complete tag removal if desired. The fusion
tags for glutathione S-transferase (GSTeTag),

Protein A: HiseTag/  HiseTag/
BRCA2 BRCA2
+
Protein B:  T7eTag/ HiseTag/
Rad51 Rad51

kDa Lane Sample
150 - M Perfect Protein™
— Markers, 15-150 kDa
75 C Crude extract
B Purified target protein
50 -| -
< HiseTag/Rad51
< HiseTag/Ra

— - < T7eTag/Rad51

25-| -

.y - < HiseTag/BRCA2

15 | —-— o

HiseTag® fusions of BRCA2 and Rad51 were expressed alone in pET-30 Ek/LIC. The
BRCA2 and Rad51 proteins were also coexpressed in pET-30 Ek/LIC vector using the
LIC Duet™ T7eTag® Ek Adaptor. The recombinant plasmids were transformed into
Rosetta™(DE3) competent cells, grown in LB broth, and induced with IPTG at 26°C
for 4 h. Cells were harvested by centrifugation and lysed with BugBuster® Protein
Extraction Reagent, rLysozyme™ Solution, and Benzonase® Nuclease. Equal volumes
were purified by Ni-NTA HiseBind® chromatography under native conditions. Samples
representing equal cell mass were analyzed by SDS-PAGE (4-20% gradient) and
stained with Coomassie blue.

Novagen ® Radiance

NusA (NuseTag), T7 (T7eTag), and thioredoxin
(TrxeTag) are useful for fusion protein detection.

The GSTeTag and T7Tag versions of the adaptors

facilitate purification; the GST, Nus, and Trx
versions may enhance solubility of their fusion
partner. A fifth adaptor, the LIC Duet Minimal
Adaptor, is designed for expression of a target

protein with a minimal fusion. This "mini" adaptor

does not have an enterokinase cleavage site. The

LIC Duet Adaptors:

e Allow coexpression of two proteins from one
vector, or up to six proteins using an appropriate
combination of up to three Ek/LIC vectors.

¢ Encode a T7lac promoter/operator, a strong
ribosome binding site (RBS), and an ATG start
codon.

e Anneal directionally to two ORFs, thereby
creating an ORF-1/adaptor/ORF-2 annealed

insert, which can then anneal to the overhangs of

the EK/LIC vectors.

e Are interchangeable: the five adaptors possess
a common overhang upstream of the T7lac
promoter and a different, yet common, overhang
downstream of the ATG start codon.

REFERENCES:

1. Aslandis, C. and de Jong, P. J. (1990) Nucleic Acids Res. 18, 6069-6074.
2. Haun, R. S, Servanti, I. M., and Moss, J. (1992) BioTechniques 13, 515-

518.
3. Nowy, R, Yaeger, K., Held, D., and Mierendorf, R. (2002) inNovations
15, 2-6.

Product Size Cat. No.
LIC Duet™ Minimal Adaptor 20 rxn 71362-3
LIC Duet T7#Tag® Ek Adaptor 20 rxn 71321-3
LIC Duet TrxeTag™ Ek Adaptor 20 rxn 71322-3
LIC Duet GSTeTag™ Ek Adaptor 20 rxn 71323-3
LIC Duet NuseTag™ Ek Adaptor 20 rxn 71324-3
Components:

e 20 pl LIC Duet Ek or Minimal Adaptor
e 4l LIC Duet Control Insert 1
e 8ul LIC Duet Control Insert 2
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Radiance™ Buying Guide
LIC Vector Kit* B N-terminal Tag R EL Other Features Cat. No.
System (optional)
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pET-30 Ek/LIC' X X X X To/Ek 69077-3
pET-32 EK/LIC' X X X | X [ X X To/Ek 69076-3
pET-41 Ek/LIC' X X | X X X X To/Ek 71071-3
pET-43.1 EK/LIC' X X | X | X X | X X To/Ek 71072-3
pET-44 EK/LIC' X Xt X | X X | X X X To/Ek 71144-3
pET-46 EK/LIC' X Xt X Ek 71335-3
pCDF-2 Ek/LIC X Xt X X Ek 71337-3
pRSF-2 Ek/LIC" X XF X X Ek 71364-3
pBAC™-2cp Ek/LIC? X X X X To/Ek 70021-3
pBACgus-2cp Ek/LIC? X X X X X To/Ek 70051-3
plEx™-1 Ek/LIC X X X X To/Ek 71237-3
plEx-2 Ek/LIC? X X | X X X Tob/Ek 71240-3
plEx-3 Ek/LIC? X X | X X X X | To/Ek 71245-3
plEx-7 Ek/LIC’ X X X Ek 71339-3
pTrHEX™-4 Ek/LIC* X | X | x X X X | % To/Ek 70905-3

* Components include Linearized Ek/LIC Vector; Control Insert; T4 DNA Polymerase, LIC-qualified; 10X T4 DNA Polymerase Buffer; DTT, EDTA, and dATP solutions;
Nuclease-free Water; competent cells; SOC Medium; Test Plasmid

* with minimal extra amino acids

' T7lac-driven, tightly controlled, high-level expression in E. coli

2 polh-driven, high-level baculovirus-mediated expression in insect cells

3 For direct expression in insect cells with no virus infection

* E. coli, baculovirus, and mammalian systems

Accessory Products

Product Size Cat. No. .
T4 DNA Pol LIC-qualified 250U E— Host Strains
olymerase, LIC-qualifie = to Solve Your
NovaBlue GigaSingles™ Competent Cells 11 rxn 71227-3 Most Difficult
22 rxn 71227-4 Protein
Recombinant Enterokinase 50U 69066-3 Expression
Challenges
100 mM IPTG Solution 15 ml 70527-3
Overnight Express™ 1 kit" 71300-3
Autoinduction System 1 1kit" 71300-4
Overnight Express 1kit’ 71366-3
Autoinduction System 2 1 kit 71366-4 Call us or visit
*includes enough reagents to induce 1 liter our website.
**includes enough reagents to induce 5 liters \aY0er Packs,
b'b g@J)‘ |
F % Order your FREE copy today!
Just Ask Ut
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Is your polymerase as dependable and fast as KOD?

KOD Hot Start DNA Polymerase
Great PCR results depend on choice, not chance.

Use it for your PCR.

KOD Hot Start DNA Polymerase

KOD Hot Start DNA Polymerase* is a premixed

Product Size Cat. No.
complex of KOD HiFi DNA Polymerase and two
P yrerase an KOD Hot Start DNA 200U 71086-3
monoclonal antibodies that Polymerase 5x 200U 71086-4
Features inhibit the DNA polymerase Components:
e Highest accuracy, yield, and processivity and 3°'—5" exonuclease e 200 U or
among commercially available activities at ambient tem- 5x 200 U KOD Hot Start DNA Polymerase (1.0 U/pl)
proofreading DNA polymerases e 1.2mlor
O s gEmmE e peratures. KOD Hot Start 5x 1.2 ml 10X PCR Buffer for KOD Hot Start DNA Polymerase
to 12 kbp and plasmid and lambda DNA combines the high fidelity, * 1mlor
. 5x1ml  25mM MgSO
templates up to 2.1 .kbp . fast extension speed and %
e Successfully amplifies GC-rich sequences . L. e Tmlor FREE
. B . . outstanding processivity 5x 1ml dNTP mix (2 mM each)
e Eliminates mispriming and primer-dimer o ) dNTP M
formation of KOD HiFi with the high . IX
e Convenient room-temperature setup specificity of an antibody- lnC,Uded

compatible with automation .
L e ' mediated hot start. KOD
® Optimal KOD Hot Start Buffer for PCR

performance over a wide range of targets Hot Start DNA Polymerase
generates blunt-ended PCR
products suitable for cloning with Novagen LIC

Vector Kits.

Mizuguchi, H., Nakatsuji, M., Fujiwara, S., Takagi, M., and Imanaka, T.
(1999) J. Biochem. (Tokyo) 126, 762-768.

kop Lane(s) Sample
M MHind 111 DNA Markers

1,4,7,10 Products of KOD Hot
Start DNA Polymerase

2,5,8,11  Products of PfuTurbo
DNA Polymerase

<13 3,6,9,12 Products of Pfulltra
< 0.8 high-fidelity DNA
< 06 Polymerase

<20

Performance of KOD Hot Start, PfuTurbo® and PfuUltra™ high-fidelity DNA
polymerases in amplification of human genomic DNA

The indicated DNA fragments were amplified using sets of specific primers and 100 ng human genomic
DNA. PCR cycling parameters were as follows: initial denaturation at 95°C for 3 min; 35 cycles at 95°C
for 30's, 60°C for 30 s, and 72°C for 2 min; and final extension at 72°C for 2 min. Reactions contained
0.3 pM each primer, the appropriate PCR buffer, 0.2 mM each dNTP, and 1 mM MgSO0, (KOD Hot Start
reactions) or approximately 2 mM MgqCl, (PfuTurbo and PfuUltra reactions; included in 1X PCR buffer).
Samples (equal volumes) were analyzed by agarose gel electrophoresis (1.2% TAE) and stained with
ethidium bromide.

Note: 72°C is an optimal extension temperature for both Pfu enzymes but is suboptimal for KOD Hot
Start genomic DNA amplification.

PfuTurbo s a registered trademark and PfuUltrais a trademark of Stratagene.
* Manufactured by and distributed by Merck Biosciences. Not available from Merck Biosciences in Japan.
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For more information or to order Novagen products,
contact us directly or your local sales office.

Orders:

Phone +1 608 238 6110

Fax +1 608 238 1388

Technical Support:

Phone +1 608 238 6110

E-mail novagen@merckbiosciences.com

Visit our website:

www.novagen.com

Calbiochem, Novabiochem, and Novagen are brands of Merck
Biosciences, an affiliate of Merck KGaA, Darmstadt, Germany.

Printed in the USA.
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