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PRSF and pCDF Vectors
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About the Kits

pRSF Expression System 1b 1 kit 71375-3
pRSF Expression System 1b plus Competent Cells 1 kit 71376-3
pCDF Expression System 1b 1 kit 71331-3
pCDF Expression System 1b plus Competent Cells 1 kit 71332-3
PRSF-1b DNA 10 pg 71363-3
pCDF-1b DNA 10 pg 71330-3
Description

Coexpression of multiple target genegircoli is advantageous for studying protein complexegx@ession often
achieves optimal yield, solubility, and activitycamay protect individual subunits form degrada{ibA7). The pCDF-1b
and pRSF-1b T7 promoter-based expression plasmédsre capabilities to coexpress and express fysmeins with
an N-terminal HiseTa§ sequence can be removed after purification byvelga with the appropriate protease. Each
vector contains a T7lac promoter for high-leveltpio expression, followed by an optimal ribosomediig site,
multiple cloning site (MCS) region, and T7 termimratThe MCS regions have restriction sites thaitifate the transfer
of inserts from existing pET vector constructs. pRI® carries a replicon derived from RSF1030 (&r8) a marker for
kanamycin resistance and pCDF-1b carries a reptiesived from CloDF13 (10) and a marker for
streptomycin/spectinomycin resistance. These vedan be used together or with existing pET and Deetor
recombinants with compatible replicons and antibitgsistance markers.

Components

Expression Systems

= 10 ug pRSF-1b qpgCDF-1b DNA

= 0.2ml BL21 Glycerol Stock

= 0.2ml BL21(DE3) Glycerol Stock

= 0.2ml BL21(DE3)pLysS Glycerol Stock

Expression Systems plus Competent Cells

All the components in the Expression Systems plus:

= 0.2ml NovaBlue Competent Cells

= 0.2ml BL21(DE3) Competent Cells

= 0.2ml BL21(DE3)pLysS Competent Cells
= 2ng Test Plasmid (ampicillin resistant)

= 2x2ml SOC Medium

Storage
Store Competent Cells and Glycerol Stocks at —78t@re all other components at —20°C.
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pRSF-1b and pCDF-1b

Each plasmid carries a I&¢ promoter, ribosome binding site, multiple clonsite (MCS) and T7 terminator. The
plasmids also have thacl gene to ensure the expression of sufficiaatepressor to control basal expression. In each of
these two vectors, the MCS hasNgo | restriction site at the ATG (Met) translatioritiation site that can be used to
produce unfused protein and several restricticgs sibmmon to most pET vectoBa(nH |, EcoR |, Sac |, Sl |,

Hind 111, andNot I) for easy transfer of inserts. The MCS also elesoa six amino acid (aa) amino-terminal His®Tag
sequence for detection and purification and arpoopti1l5 aa carboxy terminal SeTag™ sequence factien,

purification and quantification. (See Technical IBtihs 392 and 393 for detailed maps of pCDF-1b@R8F-1b,
respectively). EK/LIC cloning versions of the pCBikd pRSF vectors are also available (pCDF-2 EkAn@ pRSF-2
Ek/LIC, see Technical Bulletin 163).

The plasmids differ in antibiotic resistance maskeeplicons, and copy numbers. The CloDF13 repligas combined
with aadA gene encoding streptomycin and spectinomycinteegie to create pCDF1-b and confers resistancwh fi
concentration of 50 pug/ml of one or 50 pug/ml ofteantibiotic (Cat. Nos. 5711 and 567570, respelgfivé slightly
modified version of the RSF1030 replicon was corabiwith a kanamycin resistance marker to creatdpRSand
confers resistance to a final concentration of 0k of kanamycin (Cat. No. 420311). Both repliceme compatible
with each other and with the ColE1 replicon (pERY &15A replicon (pACYC) (11).

Vector and Host Strain Compatibility

Vector compatibility

Table 1 summarizes the replicons and compatiblécoes used in Novageh. coli expression vectors and strains. Note
that the vectors must also have different antibiggsistance markers for compatibility. The differe in target gene
dosage attributed to plasmid copy number betwegroathe plasmids could be used to influence redatarget protein
expression levels according to the relative plastojoly number.

Note:The combination of a “plain” T7 promoter pET plasmid [i.e., pET-3a-d, pET-20b(+), etc.] with a T7lac promoter plasmid
is not recommended.

Table 1 Plasmid replicons and compatibility

Plasmid(s) Replicon (source) Copy Number* Compatible replicons
PET (all), pETDuet™-1 ColE1 (pBR322) ~40 P15A, MERK2,
CloDF13, RSF1030
pACYCDuet™-1, pLysS, P15A (pACYC184) 10-12 ColE 1, Mini-F/RK2,
pLysE, pLacl, pPRARE CloDF13, RSF1030
pCDF-1b, pCDFDuet™-1 CloDF13 ~20-40 ColE 1, P158FR030
pRSF-1b, pRSFDuet™-1 RSF1030 > 100 ColE 1, P158DEL3
pETcoco™ (all) Mini-F/RK2 1 ColE 1, P15A

(pBeloBAC11, RK2) amplifiable to ~40
* Copy number was estimated based on gel anal§2isi@3).
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Host strain compatibility

For protein production, the pRSF and pCDF recomtiigare transferred to & coli expression host (DE3) containing
a chromosomal copy of the gene for T7 RNA polymerdse choice of an expression host strain is basesdrain
characteristics and expression vector compatibiRigview the Competent Cells Technical Bulletin g0B) for
complete descriptions of the host strain charastiesi. Use the following tables to determine corilyiay.

Note: pRSF and pCDF plasmids are not compatible with pETcoco™ vectors.

Table 2 Vector and host strain compatibility
Compatible Vector Combinations Number of Compatible
coexpressed expression host
Vector 1 Vector 2 Vector 3 Vector 4 target proteins strains
pRSF-1b (KR) pCDF-1b or pACYCDuet™-1 pET or 5-7 Group A
pCDFDuet™-1 (cnf) pETDuet™-1
(snf'sp) (Ap)
pCDF-1b pRSF-1b or pACYCDuet-1 pET or 5-7 Group A
(snfisgd) pRSFDuet™-1 (Cnf) pETDuet-1 (AS)
(Kn%)
pRSF-1b (KR) pCDF-1b or pET or 3-5 Group B
pCDFDuet-1 pETDuet-1 (Af)
(Snf'sph)
pCDF-1b pRSF-1b or pET or 3-5 Group B
(Snf'sph) pRSFDuet-1 (KR) | pETDuet-1 (Af)
pRSF-1b (KR) PET or 2-3 Group B
pETDuet-1 (Af)
pRSF-1b (Kf) pCDF-1b or 2-3 Group B
pCDFDuet-1
(Snf'sph)
pRSF-1b (KR) pACYCDuet-1 2-3 Group A
(€
pCDF-1b pET or 2-3 Group C
(Snf'sph) pETDuet-1 (Af)
pCDF-1b pRSF-1b or 2-3 Group B
(Snf'sph) pRSFDuet-1 (KR)
pCDF-1b pACYCDuet-1 2-3 Group A
(Snf'sph) (Cnf)

Ap: ampicillin/carbenicillin, Kn: kanamycin, Cm: Idramphenicol, Sm: streptomycin, Sp: spectinomycin
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Procedures

Cloning

Table 3 Strain groups

Group A Group B Group C
BL21(DE3) BL21(DE3) BL21(DE3)
B834(DE3) BL21(DE3)pLysS BL21(DE3)pLysS
BLR(DE3) B834(DE3) B834(DE3)
HMS174(DE3) B834(DE3)pLysS B834(DE3)pLysS
NovaBlue(DE3) BLR(DE3) BLR(DE3)
Tuner™(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
Rosetta™(DE3) Origami™(DE3)*
Rosetta(DE3)pLysS Origami(DE3)pLysS*
Rosetta 2(DE3) Origami B(DE3)
RosettaBlue™(DE3)pLysS Origami B(DE3)pLysS
Tuner(DE3) Rosetta(DE3)
Tuner(DE3)pLysS Rosetta(DE3)pLysS
Rosetta 2(DE3)

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

* Selection for pCDF vectors require the use ott§pemycin since these strains
carry therpsL mutation, conferring streptomycin resistance.

Cloning procedures, including vector and inserppration and ligation reactions, are in the pETt&ysManual
(Technical Bulletin 055). Unique restriction sitesn be incorporated into an insert by PCR amptificewith primers

that contain the desired restriction sites (14, M@vagen recommends the use of the robust, hifghitf KOD HiFi, Hot
Start, or XL DNA polymerases to greatly decreageptobability of generating PCR-based mutationkigh efficiency
recA™, endA” host strain such as NovaBlue (Cat. No. 70181-8)lshbe used for cloning.

Analysis of recombinants

Plasmid DNA from candidate recombinants should dréfied for the presence of the correct insert aratling frame.
Verification should occur prior to cotransformatimmo an expression host in order to isolate aralyae a single
plasmid clone. Several methods available for amalystransformants include colony PCR, restrictéonalysis,
sequencing, anih vitro transcription/translation. These methods are desttiin the pET System Manual (Technical
Bulletin 055).

pCDF-1b and pRSF-1b plasmid DNA can be isolatedréorsformation into expression hosts, restrictiapping,

in vitro transcription/translation, and sequence analifgsovided, use a low-copy number protocol frorestific
literature for isolation of pPCDF1b DNA and a higbpy number protocol from scientific literature feolation of
pRSF-1b DNA. Foin vitro transcription/translation analysis, it is impoit#mat the template be RNase-free. Plasmid
DNA isolated with SpinPrep™ Plasmid Kits or methdsn scienfic literature may require an additional
phenol:chloroform:isoamyl alcohol extraction tonglhate RNases as described in the pET system Manual
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Primers

The ACYCDuetUP1 Primer (Cat. No. 71178-3) is anrapgate upstream primer fom vitro transcription/translation
analysis or for colony screening of pRSF-1b and pab vectors. The T7 Promoter Primer (Cat. No. 833)is an
appropriate upstream primer for colony screeninlg.drhe recommended downstream primer for screethiag
pCDF-1b and pRSF-1b by eithiervitro transcription/translation or colony screeninghis T7 Terminator Primer
(Cat. No. 69337-3).

Transformation into expression host strains

Follow the protocols given in TBOO09 for the trarmsfiation of pCDF-1b and pRSF-1b vectors into competells. For
cotransformations into expression strains usingsgiled plasmid, add 1 pl containing 1-10 ng ahealasmid.
Perform the hour outgrowth prior to plating 10—1®fithe transformation mixture. Note that antil@etappropriate for
both vectors must be included in the plates andumeevhen cotransforming two vectors. Use the tablepages

4-5 to determine appropriate expression hosts.

Induction

After the plasmids are established iRRE3 lysogen, expression of the target DNA can beded by using medium
generated with Overnight Express™ Autoinductiont&yscomponents (16) or by adding IPTG. Medium poeduwith
Overnight Express components directs high-densitygcowth in the absence of induction followedawtoinduction at
high cell density (See Technical Bulletin 383 fawmninformation). If using IPTG for induction, aél concentration of
1 mM IPTG is recommended for full induction (& promoter) at an O, of 0.6. Induce for 3 h. Follow the induction
protocols in the pET System Manual (TB055).

Induction analysis, protein detection, purificatiamd quantification

For recommendation and protocols regarding indoaitalysis and optimization, sample preparationfipation,
detection, and quantification, review the pET SysManual (TB055) and the following Technical Bulet as
appropriate.

Coexpression experiments can result in differeptession levels of target proteins (17, 18). Tri#erences may be
due to unique translation rates or the unequal copgbers of multiple expression plasmids (13)
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Detection/Assay Tools for Fusion Tags

HissTag® detection Cat. No. Size  Technical Bulletin No./Applications

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

HiseTag AP Western Reagents 70972-3 25blots  TR2E&imetric detection

HiseTag AP LumiBlot™ Reagents 70973-3 25 blots  TB2Bemiluminescent detection

HiseTag HRP LumiBlot Reagents 70974-3 25blots  TB283 chemiluminescent detection

SeTag™ detection Cat.No. Size  Technical Bulletin NiApplications

S-protein AP Conjugate 69598-3 50 ul TB097 Weshdotting

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

Biotinylated S-protein 69218-3 250 pl - Western lirhaft

S-protein FITC Conjugate 69060-3 200 ul  TB143 Imofluorescence

SeTag AP Western Blot Kit 69213-3 25 blots  TBO8Mcimetric detection

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

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

Quantitative Assay Cat. No. Size  Technical Bullati 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  TB082tLadifmol

Western Blot Protein Markers Cat. No Size  TechnicaBulletin No./Size Standards

Perfect Protein™ Western Markers 69959-3 25 laneB10%; 15, 25, 35, 50, 75, 100 and 150 kDa

Trail Mix™ Western Markers 70982-3 25lanes TB319; 25, 35, 50, 75, 100 and 150 kDa, and 15,

16, 100 kDa prestained markers

Extraction Reagents Cat. No. Size  Technical BulletiNo./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 70922-3 100 ml  TB245 Use 5 ml/g wet cell paste. Tris-buffered and

Reagent 70922-4 500 ml  pre-mixed with BenzonaSeéNuclease.

BugBuster 10X Protein Extraction 70921-3 10 ml  TB245 Dilute to 1X with choice of buffer and use

Reagent 70921-4 50 ml 5 ml/g wet cell paste.
70921-5 100 ml

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

Extraction Reagent 70923-4 500 ml

PopCultur& Reagent 71092-3 15ml TB323 Use 0.1 volume per ml of culture.
71092-4 75 ml
71092-5 250 mi

rLysozyme™ Solution 71110-3 300 KU TB334 and TB323 Use 40 U per 1 ml of culture volt
71110-4 1200 KU  with PopCulture Reagent and 1 KU per
71110-5 6000 KU 1 ml BugBuster Reagent.

Benzonase Nuclease, Purity > 90% 70746-3 10,000 U TB245, 323, 261 Use 25 U per ml original culture
70746-4 2,500 U volume with PopCulture and BugBuster Reagent

Lysonase™ Bioprocessing Reagent 71230-3 0.2ml TB361. Optimized blend of rLysozyme Solution and
71230-4 1ml Benzonase Nuclease. Use 3 ul per ml lysis buffer
71230-5 5x1ml

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 Superflow™ 70691-3 10 ml  TB273 Capacity is 5-10 mg/ml settled resin, highwfl
70691-4 25ml rates and pressures
70691-5 100 ml

Ni-NTA Buffer Kit 70899-3 TB273 All buffers for native purification using NMTA

HiseBind and Ni-NTA Superflow resins.
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His+Tag® purification Cat. No. Size  Technical Bulletin No.Capacity and Features
His+Bind® Resin 69670-3 10ml  TBO054 Capacity is 8 mg/ml settled resin
69670-4 50 ml
69670-5 100ml
HiseBind Buffer Kit 69755-3 TBO054 All buffers for native purification using
HiseBind Resin
HiseBind Columns 70971-3 pkg/5 TBO054 pre-packed, pre-charged; Capacity is 10 nng pe
70971-4 pkg/25 column
HissMag™ Agarose Beads 71002-3 2ml TBO054 magnetic agarose beads, pre-charged, Capacity
71002-4 10 ml  is 5 mg per ml settled beads
HiseBind Purification Kit 70239-3 TB054 10 ml His*Bind Resin, Buffers and
Chromatography Columns
BugBuste(lE Ni-NTA HiseBind 70751-3 TB273 10 ml Ni-NTA HiseBind Resin, BugBuster,
Purification Kit Benzonase and Chromatography Columns
BugBuster His*Bind Purification 70793-3 TBO054 10 ml His*Bind Resin and Buffer, BugBuster,
Kit Benzonase and Chromatography Columns
PopCultur€ HissMag 71114-3 TBO054 Process 40 x 3 ml cultures purifying up to
Purification Kit 375 pg per 3 ml culture
RoboPop™ HiseMag Purification 71103-3 TB327 Purify up to 12 mg per 96 wells
Kit
RoboPop Ni-NTA HiseBind Kit ~ 71188-3 TB346 Purify up to 96 mg per 96 wells
SeTag™ purification Cat. No. Size  Technical Bulleti 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 TBO087 Aymnd cleave up to 1 mg target protein per
kit (2 ml settled resin)
SeTag rEK Purification Kit 69065-3 TB160 Purifychnleave up to 1 mg target protein per

kit (2 ml settled resin)
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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 licenseise 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 reseaud®e of these materials, but to protect againsttiigized commercial distribution

of the strains by third parties.

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

2. Gene clones and libraries in the Origami 2, OrigBiRosetta 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 liceagieEment from Brookhaven Science Associates deiarchasing and
using DE3 lysogens of host strains Origami 2, GrigB, Rosetta 2, RosettaBlue, Rosetta-Gami 2, meRa-Gami B.

The initial purchaser may refuse to accept the almmnditions by returning the kit unopened andethedosed materials unused.
By accepting or using the kit or the enclosed ni@teryou agree to be bound by the foregoing caot
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