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© 2011 EMD Chemicals, Inc., an affiliate of MerclGEA, Darmstadt, Germany. All rights reserved. Batw$, Benzonas® BugBustef, GeneJuic®
His*Bind®, HiseTad®, HSV+Tad’, PopCultur, and Novage® are registered trademarks of Merck KGaA, DarmstadtmanyAccepTor™, HissMag™,
GST+Bind™, GSTMag™, GSTeTag™, CytoBuster™, Eufetfi FRETworks™, LumiBlot™, Origami™, pBAC™, pBIEX™W]TriEx, Reportasol™,
RoboPop™, rLysozyme™, Rosetta™, RosettaBlue™, Rogetmi™, SpinPrep™, SeTag™, and Tuner™ are tradesrad Merck KGaA, Darmstadt,
Germany. Ni-NTA HisBind Resin is manufactured by QIAGEN GmbH.

About the Kits

pBiEX™-1 DNA 20 pg 71234-3
PBIiEx-2 DNA 20 pg 71233-3
pBIiEx-3 DNA 20 pg 71232-3
Description

pBIEX vectors are dual-host expression vectorsfwilitate rapid expression screening in bBttroli and Spodoptera-
derived insect cells. Expression in appropriateoli strains is controlled by the Tat promoter. For expression in insect
cells, the vectors employ an optimal combinatioAd{PV baculovirus derived transcription elemetitg, hr5 enhancer
and the iel immediate early promoter (1-4). Thsyter/enhancer combination recruits endogenoesinel|
transcription machinery, thereby avoiding the nfeedising baculovirus and the cytopathic effecsoagmted with
infection. If desired, the vectors may also be usedhe generation of drug-resistant stable déedd by performing
cotransfection with the plasmid plE1-Neo (See TéirBulletin 176).

The BIEx Vectors are designed with the option afducing native, unfused proteins or fusions wittagety of tags to
aid in the detection, purification and quantificatiof the fusion protein. THacl gene is included on the plasmid
backbone to ensure that an adequate amouat oépressor is expressed for regulation of thkadBromoter in
appropriateE. coli strains. The vectors also carry a high-copy pUgGimof replication facilitate the preparation a§h-
quality plasmid DNA for transfection.

Components
e 20 pg pBiEx DNA
Storage

Store DNA at —20°C.
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Multiple Cloni

ng Sites and Fusion Tags

Vector features

The pBIEX vectors contain a wide array of restoistsites including ahco | site that provides the option for production
of native target proteins. The extensive multigjning site (MCS) regions in these vectors fadditaaditional
subcloning, and many of the restriction enzymessite also found in Novage@pET, pBAC™ and pTriEx™ expression
vectors. pBiEx-1 and pBIiEx-2 encode N-terminal dmsiags followed by Thrombin (Tbh) and Enterokinésk) cleavage
sites for fusion tag removal, an extensive MCS amdptional C-terminal antibody epitope tag, tha/MRg® sequence.
pBiEx-3 encodes optional C-terminal HissPaand S+Tag™ sequences.

pBIEX Vector Characteristics Table

Fusion tags Protease
Vector ~ GSTeTag  HiseTag SeTag HSVeTag gi';eeivage
pBIiEx-1 N N C Th, EK
pBIEx-2 N | | C Tb, EkK
pBIiEX-3 C C
N = N-terminal, | = Internal, C= C-terminal

Fusion Tags

» HiseTag fusion proteins produced in insect cells lba easily detected with the HiseTag Monoclondtidedy and
purified using Ni-NTA His*Bin& resins.

* The SeTag peptide is a 15 amino acid sequenceatioats the detection, purification and quantifioatiof fusion
proteins based on its affinity for the 104 amin@&®-protein. SeTag fusion proteins can be assagat either a
fluorescent homogeneous assay (FRETWorks™ SeTaayfAss a spectrophotometric assay (SeTag Rapidyhssa
SeTag fusion proteins can be detected in Westamnfttmats using AP or HRP-conjugated S-proteirsiéiu proteins
containing an N-terminal SeTag sequence can bdigdinvith the SeTag Purification Kits, in which élon of the
fusion protein is performed with cleavage by Thramir Recombinant Enterokinase.

+ The GSTeTag™ sequence is a 220 amino acid polygetiat allows fusion proteins to be purified ushmyagef!
GSTeBind™ Resin, detected with the GST+Tag Monoaldmtibody and quantified using the GSTeTag AskKiy

« The HSV<Tag sequence is an 11 amino acid epitopeedifrom herpes simplex glycoprotein D and camused for
Western blot detection with the HSV<Tag Monoclofatibody.
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Procedures

Cloning strategies to generate native target proteins

Several of the pBIiEx vectors are designed to atlmvexpression of native proteins. Theo | site (CCATGG) in several
vectors can be used for the expression of natifiesed protein (5) because the ATG coincides witletjMranslation
initiation start site. Similarly, vector-encoded@minal fusions can be avoided by including agkation stop codon in
the insert.

The ATG triplet within theNco | restriction site encodes the N-terminal methieniesidue. Target genes or PCR-
engineered inserts that contain eitheiNan | site or sites that generate compatible overh@BgsH | [TCATGA],
BspLU11 | [ACATGT], and subsets &l 11l [ACRYGT] and Sy | [CCWWGG]) at the beginning of their ORF can be
cloned into théNco | site. Note that utilization of these restrictisites can be complicated if the target gene costai
additional recognition sites. In addition, eachhafse restriction sites dictates the first nucteotf the next triplet
codon, which may prevent the generation of theenttb N-terminus.

In these cases it may be possible to employ amalige strategy to allow the generation of natauget protein. Several
restriction enzymes that cleave “downstream” ofrttecognition site are commercially available (tagle below).

Enzyme (isoschizomers) Recognition and cleavage sit e Overhangs generated

Bbs | (Bpi I, BpuA I) 5-GAAGAC(N) , -3 GAAGACNN NNNNN
3-CTTCTG(N) , -5 CTTCTGNNNNNN N

Bsa | (Eco311) 5-GGTCTC(N) , -3 GGTCTCN NNNNN
3-CCAGAG(N) , -5’ CCAGAGNNNNN N

BsmB | (Esp31) 5-CGTCTC(N) , -3 CGTCTCN NNNNN
3-GCAGAG(N) , -5’ GCAGAGNNNNN N

BspM | (BfuA 1) 5-ACCTGC(N) , -3’ ACCTGCNNNN NNNNN
3-TGGACG(N) , -5 TGGACGNNNNNNNN N

Any of these restriction sites can be engineertRCR primers such thhico I-compatible overhangs can be
generated. Note that like any strategy employistricion digestion, convenient utilization of tlapproach will also be
limited if the target gene contains additional sitdowever, it is relatively unlikely that a givarsert will contain sites
for all four of the enzymes listed above.

Cloning strategies to generate fusion proteins

To create N-terminal fusion proteins, utilize appiate restriction enzyme sites downstream frondisred tag and
maintain the desired open reading frame (ORF).réate fusions with a C-terminal tag, the inserttharsk a stop codon
and maintain the desired ORF. Restriction enzynsedaloning strategies and protocols are avaiialbieany

molecular biology techniques publications.

Analysis of pBiEx recombinants

Plasmid DNA from candidate recombinants should dxified for the presence of the correct insert @atling frame.
This analysis should be performed prior to trartgfacto isolate verify that the desired cloned haen isolated. Several
methods are available for analysis of transformamdisiding colony PCR, plasmid prep, restrictioralgsis, and
sequencing.

Colony PCR and sequencing primers
The following table designates the appropriate prito use for PCR and sequence analysis.

Vector Sense Primer Antisense Primer
pBIiEXx-1 T7 Promoter Primer (Cat. No. 69348¢8) IE1 Terminator Primer (Cat. No. 71247-&)AS
SeTag™ 18mer Primer (Cat. No. 70828-3) HSVeTag™ Primer (Cat. No. 71246-3)
pBIEX-2 STag 18mer Primer (Cat. No. 70828-3) IE1 Terminator Primer (Cat. No. 71247&)AS
HSVeTag Primer (Cat. No. 71246-3)
pBIEX-3 T7 Promoter primer (Cat. No. 69348-3) IE1 Terminator Primer (Cat. No. 71247)AS

SeTag 18mer Primer (Cat. No. 71262-3)
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Preparation of plasmid DNA for insect cell transfections

Plasmid DNA preparation intended for transfectiéeukaryotic cells must not contain contaminant thterfere with
transfection. Although standard plasmid miniprepAxNay work for transfection, results are often abte between
different plasmids and different preparations &f $ame plasmid. Please use a general protocolst@ntific literature
to purify larger amounts of plasmid DNA. Alternatly, transfection quality plasmid DNA may be pregzhby using a
CsCI/EtBr protocol.
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Target Protein Expression and Purification in E. coli

Target protein expression can be induced from pB&®mbinants by induction of the [&€ promoter. Induction can be
achieved in the indicated host strains in the foilhg ways.

Induction in NovaBlue by ACEB6 infection

Expression can be induced from the NovaBlue haad @iz cloning by infection with the bacteriophad@E6. TheAp,
andAp, promoters control the expression of T7 RNA polyrseri this phage. Therefore, T7 RNA polymerase is
produced in host cells up&€CE6 infection. This in turn results in transcriptiof the target gene from the [&¢
promoter present in the pBiEx vectors. T7 RNA padyase transcribes target DNA so actively that nbN@G&6 phage
development cannot proceed. No T7 RNA polymerapedsent in the cell before infection, so it shdoddpossible to
express any target DNA that can be cloned undedraoof a T7 promoter in this way. Bacteriophage6d& available
separately and is described in Technical Bulle@ii.O

Induction in (DE3) expression hosts

pBIiEx recombinants can be transformed intdeaooli expression host containing a chromosomal copii@fjene for
T7 RNA polymeraseNDE3 lysogens). These hosts carry a chromosomal abpy RNA polymerase under the control
of thelacUV5 promoter (6, 7). The pBIEXx plasmids supply suéfitilac repressor from the plasmiidcl gene to ensure
stringent repression in the uninduced state. Induds intiated by the addition of IPTG to the cué.

A variety of host strains are available and diffeseveral characteristics:

« BL21(DE3) is one of the most widely use host sgand has the advantage of being deficient in lootl¢8) and
ompT proteases.
¢ Tuner™(DE3) strains allow for uniform dose-depentdBd G induction of the target protein throughdug t
culture because of a lac permedse Y1) mutation.
¢ Origami™(DE3) and Origami B(DES3) strains enhanailfide-bond formation for proper folding and adiiv
« The Rosetta™(DE3) and RosettaBlue™(DE3) strainglasggned to enhance the expression of eukaryotic
proteins that contain codons rarely useé.igoli.
¢ The Rosetta-gami™(DE3) and Rosetta-gami B(DE3)rstreombine the attributes of the Rosetta and @riga
strains.
Complete descriptions of the host strain charagttesi and protocols for transformation can be foumolur Competent
Cell Technical Bulletin (Technical Bulletin 009).

After the plasmids are established iRRE3 lysogenic host strain, expression of the tabi¢A is induced by the
addition of IPTG to a growing culture. A final cantration of 1 mM IPTG is recommended for full iction at an
ODgqo 0f 0.6. The typical time of induction is 2—-3 hdAtailed induction protocol can be found in the &Btem
Manual (Technical Bulletin 055).

Induction analysis, protein detection, purification and quantification

For recommendations and protocols regarding indnahalysis and optimization, sample preparatianifipation,
detection and quantification please refer to th& gstem Manual (Technical Bulletin 055) and thehfécal Bulletins
listed in the table on page 8.
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Target Protein Expression and Purification from Sf9 cells

Insect cell lines and medium

The pBIEX vectors are suitable for expressiofiodoptera-derived insect cells, including Sf9 and Sf21 ceéllsvageff
Sf9 Insect Cells (Cat. No. 71023-3) plus BacVetiosect Cell Medium (Cat. No. 70590-3) are recormueehfor
transfection of pBIiEx Vectors. While TriEx Sf9 Ce(Cat. No. 71023-3) can be used for transientadnle transfections,
they may give lower transfection efficiencies tt&# Insect Cells.

Transfection with Insect GeneJuice™ Transfection Reagent

Critical factors in obtaining high expression yrelduring transient transfection experiments areeffieiency and
cytotoxicity of the transfection reagent. The Nosadnsect GeneJuice Transfection Reagent (Cat7 Neb9-3, See
Technical Bulletin 359) is a proprietary liposoneemulation optimized for maximal transfection eiffiecy of
Spodoptera-derived insect cells (e.g Sf9 or Sf21). The reagédso features extremely low toxicity to the celtedl can be
used for both transient and stable transfectiosginm-containing or serum-free medium. Insect Gice is ideal for
large-scale protein expression when using the pBittors.

Note: It is highly recommended to use Insect GeneJuice Transfection Reagent for transient transfection experiments. The
Novagen Eufectin™ Transfection Reagent is sold for the purpose of creating baculovirus recombinants and is not
recommended for transient transfections.

Target protein extraction and purification

Insect PopCulture™ Reagent

Insect PopCulture Reagent is a detergent-basesriyagent specifically formulated for total cultesdraction and
affinity purification of recombinant proteins withbthe need for centrifugation. The improved methmieases
processing efficiency and target protein yields [@3ect PopCulture can be used for protein extnadtom insect cells
in suspension or adherent cells on tissue cultiateq

Note: Novagen Ni-NTA His*Bind® Resin is compatible with purification of proteins from Insect PopCulture extracts. HiseBind
Resin (IDA agarose) and GST+Bind™ Resin are NOT compatible with purification of proteins from Insect PopCulture
extracts.

CytoBuster™ Protein Extraction Reagent

CytoBuster Protein Extraction Reagents is a pregmyeformulation of detergents optimized for effiot extraction of
proteins from insect and mammalian cells. The umicemposition of CytoBuster enables isolation aicfionally active
proteins without secondary treatment such as stoicar freeze/thaw. CytoBuster Protein ExtractiReagent is
compatible with purification of proteins using NifA HiseBind and GST+Bind Resins and has been sigadif
formulated for use with Western blotting protocamsmunoprecipitation and kinase/phosphatase assays.

Insect RoboPop™ Ni-NTA HiseBind Purification Kit

The Insect RoboPop Purification Kit is designedHigh throughput (HT) purification of HissT&dusion proteins
directly from transfected or infected Sf9 cultuvdghout cell harvest, mechanical disruption or agtrclarification. The
kits feature Insect PopCulture™ Reagent, BenzShiselease, Ni-NTA HiseBind Resin and buffers foli@ént protein
extraction and affinity purification. The Insect RdPop Purification Kit is designed to purify recdndmnt fusion protein
from 10 ml cultures using a 2 ml well capacitydilplate. The 96 well Filter Plate is compatibléhwgtandard filter
manifolds for manual and robotic processing. A €dibn Plate and Sealer is provided for storagb®purified
proteins. The RoboPop Ni-NTA HisBifidPurification Kit will purify up to 38 mg of HiseTpfusion proteins per 96
well plate (up to 0.4 mg/well). Stated yields assdéd on 10 ml cultures and binding capacities®fésin, and will vary
with the expression levels for individual fusiorof&ins.
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Protein detection, purification and quantification
For recommendations and protocols regarding saprplearation, purification, detection and quantifima please see

the following Technical Bulletins.

Detection/Assay Tools Cat. No. Siz« Technical Bulletin No./Applications

GSTeTag™ detection

GSTeTag Monoclonal Antibody 71097-3 50pug TB325 Western blotting and immunofluorescence
71097-4 25 ug

HiseTag® detection

HiseTag Monoclonal Antibody 70796-4 3 ug TB283 immunofluorescence, immunoprecipitation, Wesblotting
70796-3 100 pg

HiseTag AP Western Reagents 70972-3 25 blots  TR2&&imetric detection

HiseTag AP LumiBlot™ Reagents 70973-3 25 blots  TB28emiluminescent detection

HiseTag HRP LumiBlot Reagents 70974-3 25 blots  TB2Bemiluminescent detection

HSV-Tag® detection

HSVeTag MonoclonalAntibody 69171-3 40ug TBO67 Western blotting
69171-4 200ug

SeTag™ detection Cat. No Size Technical Bulletin/Ap  plications

S-protein AP Conjugate 69598-3 50 ul  TBO97 Weshdotting

S-protein HRP Conjugate 69047-3 50 ul  TB136 Wedbdotting

Biotinylated S-protein 69218-3 250 ul  Western Inhagt

S-protein FITC Conjugate 69060-3 200 pl TB143 imofluorescence

SeTag AP Western Blot Kit 69213-3 25 blots  TBO8Mdmetric detection

SeTag AP LumiBlot Kit 69099-3 25 blots  TB164 cheamlinescent detection

SeTag HRP LumiBlot Kit 69058-3 25 blots  TB145 chémiinescent detection

Quantitative Assay Cat. No. Size  Technical Bulleti  n No./Sensitivity

FRETWorks™ SeTag™ Assay Kit 70724-3 100 assays TB251; fluorescent assay, Limit < 1 fmol
70724-4 1000 assays

SeTag Rapid Assay Kit 69212-3 100 assays TBO082jtL2® fmol

GST-Tag™ Assay Kit 70532-3 100 assays TB236; LBrjimol

Western Blot Protein Markers Cat. No Size  Technical Bulletin No./Size Standards

Perfect Protein™ Western Markers 69959-3 25 lanesB10%P; 15, 25, 35, 50, 75, 100 and 150 kDa

Trail Mix™ Western Markers 70982-3 25 lanes  TB3189; 25, 35, 50, 75, 100 and 150 kDa, and 15, 16 kD prestained

markers

E. coli Extraction Reagents Cat. No. Size  Technical Bullet in No./Capacity and Features

BugBustef Protein Extraction Reagent 70584-3 100 ml  TB245 Use 5 ml/g wet cell paste, Tris-buffered
70584-4 500 ml

BugBuster HT Protein Extraction Reagent 70922-3 100ml 1B245 Use 5 mlig wet cell paste, Tris-buffered anetmixed with
70922-4 500 ml Benzonase Nuclease

BugBuster 10X Protein Extraction Reagent 70921-3 10 ml TB245 Dilute to 1X with choice of buffer and use
70921-4 50 ml 5 ml/g wet cell paste
70921-5 100 ml

BugBuster (primary amine-free) Extraction 70923-3 100 ml  TB245 Use 5ml/g wet cell paste, PIPPS-buffered

Reagent 70923-4 500 ml

PopCulture™ Reagent 71092-3 15ml TB323 Use 0.1 volume of culture
71092-4 75 ml
71092-5 250 ml

rLysozyme™ Solution 71110-3 300 KU TI3334 and TB323 Use 40 U per 1 ml of culture volume
71110-4 1200 KU With PopCulture 1 KU per 1 ml BugBuster Reagent
71110-5 6000 KU

Benzonas® Nuclease, Purity > 90% 70746-3 10,000 U TB245, 323, 261 Use52U per ml original culture volume with PopCultuec
70746-4 2,500 U BugBuster Reagent
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Insect Extraction Reagents Cat. No. Size  Technical  Bulletin No./Capacity and Features
Insect PopCulture™ Reagent 71187-3 15 ml  TB359 Use 50 pl per ml insect cell culture
71187-4 75 ml
71187-5 250 ml
CytoBuster™ Protein Extraction 71009-3 50ml TB306 Use 150 pl per finsect cells
Reagent 71109-4 250 ml
Reportasol™ Extraction Buffer 70909-3 25ml  TB301 Use 150 pl per £ansect cells
70909-4 125 ml
Benzonas& Nuclease 70746-3 10,000 U TB359 Use 10 U per ml original culture volume
70746-4 2,500 U
GSTeTag™ Purification Cat. No Size Technical Bullet in No/Capacity and Features
GSTBind Resin 70541-3 10 ml TB235 Capacity is 5 mg/ml settled resin
70541-4 50 ml
70541-5 25 ml
GSTeMag™ Resin 71084-3 2ml TB235 Capacity is 2 mg/ml settled resin
71084-4 10 ml
GSTeBind Buffer Kit 70534-3 TB235 All buffers faurification using GST+Bind or GST*Mag Resins
RoboPop™ GSTeBind™ Purification Kit 71189-3 TB3R6rify 0.8 mg/well from 5 mE. coli cultures
His+Tag ® Purification Cat. No.  Size Technical Bulletin No./  Capacity and Features
Ni-NTA His+Bind® Resin 70666-3 10 ml TB273 Capacity is 5-10 mg/ml settled resin
70666-4 25 ml
70666-5 100 ml
Ni-NTA HiseBind Superflow 70691-3 10 ml  TB273 Capacity is 5-10 mg/ml settled resin, higiwfrates and pressures
70691-4 25 ml
70691-5 100 ml
Ni-NTA Buffer Kit 70899-3 TB273 All buffers for rtave purification using Ni-NTA HiseBind and Ni-NTA
Superflow Resins
His*BindResin 69670-3 10ml TBO54 Capacity is 8 mg/ml settled resin
69670-4 50 ml
69670-5 100ml
HiseBind Buffer Kit 69755-3 TBO054 All buffers farative purification using HiseBind Resin
HiseBind Columns 70971-3 pkg/5 TBO054 pre-packed, pre-charged; Capacity is 10 mgalemn.
70971-4 pka/25
HiseMag™ Agarose Beads 71002-3 2ml TBO054 magnetic agarose beads, pre-charged, Capaéiting per ml settled
71002-4 10 ml  beads
HiseBind Quick Buffer Kit 70665-3 TBO054 all buffeffor native purification using HissBind Columnsyigk
Columns, Cartridges and HissMag Agarose Beads,hdoge buffer included
HiseBind Purification Kit 70239-3 TB054 10 ml HBind Resin, Buffers and Chromatography Columns
BugBuste@ Ni-NTA HiseBind Purification Kit 70751-3 TB273 1@l Ni-NTA HiseBind Resin, BugBuster, Benzonase and
Chromatography Columns
BugBuster His*Bind Purification Kit 70793-3 TB094 ml His*Bind Resin and Buffer, BugBuster, Benamand
Chromatography Columns
PopCulture HiseMag Purification Kit 71114-3 TBOPB4ocess 40 x 3 ml cultures purifying up to 375 pg®ml culture
His+Tag ® purification Cat. No Size Technical Bulletin No./C  apacity and Features
RoboPop™ HiseMag™ Purification Kit 71103-3 TB32drfy up to 12 mg per 96 wells
RoboPop Ni-NTA His+Bind Kit 71188-3 TB346 Purify up to 96 mg per 96 wells
Insect RoboPop™ Ni-NTA His+Bind 71257-3 TB368 Purify up to 0.4mg per 10 ml susfensulture
Purification Kit
SeTag™ purification Cat. No. Size Technical Bulleti  n No./Capacity and Features
S-protein Agarose 69704-3 2ml TBO087, TB160 Purify up to 1 mg per 2 ml settledmes
69704-4 5x2ml
SeTag Thrombin Purification Kit 69232-3 TB087 Ryrand cleave up to 1 mg target protein per kitm(Zettled resin)
SeTag rEK Purification Kit 69065-3 TB160 Purifydoleave up to 1 mg target protein per kit (2 ntilsé resin)
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