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About the Kits

Introductory pETBlue™-1 Perfectly Blunt® Cloning Kit 70633-3

pETBIue-1 Perfectly Blunt Cloning Kit

pETBIlue-1 Blunt Vector

Introductory pETBIlue-2 Perfectly Blunt Cloning Kit
pETBIue-2 Perfectly Blunt Cloning Kit

pETBIlue-2 Blunt Vector

Introductory pSTBIlue-1 Perfectly Blunt Cloning Kit
pSTBIlue-1 Perfectly Blunt Cloning Kit

pSTBlue-1 Blunt Vector

Introductory pT7Blue Perfectly Blunt Cloning Kit
pT7Blue Perfectly Blunt Cloning Kits

pT7Blue Blunt Vector

pT7Blue-2 Blunt Vector

70634-3, 70634-4
70620-3, 70620-4

70635-3
70636-3, 70636-4
70621-3, 70621-4

70184-3
70191-3, 70191-4
70188-3, 70188-4

70183-3
70189-3, 70189-4
70174-3, 70174-4
70186-3, 70186-4

70075-3
70182-3, 70182-4
70187-3, 70187-4

Introductory pT7Blue-3 Perfectly Blunt Cloning Kit
pT7Blue-3 Perfectly Blunt Cloning Kit
pT7Blue-3 Blunt Vector

Description

The Perfectly Blunt Cloning Kits are designed fongified cloning of DNA generated by PCR using dpge of DNA
polymerase. This approach enables the use of fdglit§ proofreading enzymes for amplification, shdecreasing the
probability of generating mutations in the targagigence. In addition, under many conditions blloniag is more
efficient than T-cloning, most likely due to thesaipvation that the efficiency of single dA additionTag DNA
polymerase varies significantly depending on tlggisace context of the DNA ends, and even the nuoftRER cycles
performed (1-5).

With the Perfectly Blunt Cloning protocol, you cga from PCR product to plating transformations kbss one hour
with minimal hands-on time (see flow chart at rjgfithe finished PCR product is converted to a hlphbsphorylated
form in a 15-minute reaction using premixed reagiefRbllowing a 5 minute heat inactivation step, ttieated insert is
combined with the ready-to-use vector and ligatedr optimized 15 minute reaction. An exclusive i@ute
transformation procedure using highly efficient IdBlue Singles™ Competent Cells generates recombaudonies
that are easily visualized by blue/white screeniriie Perfectly Blurft method is not limited to cloning PCR products;
these kits are also suitable for cloning restritfimgments, cDNA, or sheared DNA with the samequals in this User
Protocol.

In addition to the components required for clonithg, pETBlue™ Perfectly Blunt Cloning Kits also lude
Tuner™(DE3)pLacl Competent Cells. This strainsieara chromosomal copy of the T7 RNA polymerasegem is
designed for IPTG-inducible expression of targetegeunder the control of the [&€ promoter in pETBIlue vectors. The
NovaBlue host is used for initial cloning and vieation of constructs in the pETBlue Perfectly BlMectors, and then
the recombinant plasmids are transformed into tireef{DE3)pLacl strain for expressionkncoli. Several other
(DE3)pLacl strains are available separately (sesr Bsotocol TB009). Please refer to User Proto&#49 (pETBIlue
System Manual) for expression of target gends itoli using the pETBIlue vectors.

Note: Highest cloning efficiencies are obtained with the Perfectly Blunt Cloning Kits when cloning fragments less than 3 kbp
in length. In general, fragments over 3 kbp will not be cloned with high efficiency using this method. For large inserts, we
recommend using the Novagen AccepTor™ Vector Kits or LIC Vector Kits.
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Components and Storage

Each of the Perfectly Blunt Vectors is availabl@idifferent formats: Introductory Kits (10 reactjoand 20 or 40
reaction kits with NovaBlue Singles™ Competent E€efllunt Vectors also come in 20 and 40 reacti¢s without the

ligase or transformation components. Componenttsiesl in the table below.
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Storage Introductory Perfectly Blunt Cloning Perfectly Blunt

Component Conditions Kits Kits Vectors

10 rxn 20 rxn 40 rxn 20 rxn 40 rxn
Blunt Vector, 50 ng/ul -20°C 0.5 ug 2x0.5ug 4x 0.5 ug 2x 0.5 ug 4x 0.5 ug
Positive Control Insert, 4.5 ng/ul -20°C 10 ul 10 p 10 pl 10 ul 10 ul
End Conversion Mix —70°C 1x 100 pl 1x 100 ul 2% 100 pl 100 pl 2x100 pl
T4 DNA Ligase (Weiss units) -20°C 1x100U 1x 100 U 2x 100 U
Nuclease-free Water -20°C 1.5ml 1.5ml 1.5ml
NovaBlue Singles™ Competent | —70°C 11 x50 pl 22x 50 pl 44x 50 pl
Cells
SOC Medium -70°C 2x2ml 4x2ml 7x2ml

3 x2ml* 6x2ml* 9x2ml*
Test Plasmid for Transformation, | —20°C 10 pl 10 pl 10 pl
0.2 ng/ul (Amp)
Tuner™(DE3)pLacl Competent -70°C 0.2 ml 2x0.2ml 4% 0.2 ml
Cells*

* Included only in pETBlue™-1 and pETBIlue-2 Perfgd@lunt Cloning Kits.
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Perfectly Blunt® Vectors

Six different plasmids are available as PerfectlynBVectors, and vary in their features and agpians. The vector
features are summarized below.

Perfectly Blunt Vector

Applications

Vector Advantag es

pSTBlue-1 Archiving, Subcloning, Sequencing, Dual opposed SP6/T7 promoters
In vitro transcription Amp or Kan selection
Dual EcoR | sites flank insert
pT7Blue-3 Archiving, Subcloning, Sequencing, T7 promoter
In vitro transcription Amp or Kan selection
Dual EcoR | sites flank insert
pT7Blue Archiving, Subcloning, Sequencing, T7 promoter
In vitro transcription Nde I/BamH | sites flank insert
pT7Blue-2 Protein expression: T7-drivenin vitro protein synthesis
In vitro transcription/translation, N-terminal SeTag™ sequence
Sequencing Optimal Kozak translation
initiation Xenopus globin 5' UTR
pPETBlue™-1 Protein expression: No fusion tags
T7lac-driven, tightly controlled, high Insert provides ATG start codon
level expression iiE. coli
pPETBIlue-2 Protein expression: Optional C-terminal HSV-Tdg+
T7lac-driven, tightly controlled, high HiseTad® sequences
level expression iiE. coli Vector provides ATG start codon
USA and Canada Germany United Kingdom and Ireland All Other Countries
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Insert design for expression from pT7Blue-2, pETBlue™-1 and pETBIlue-2 Blunt Vectors

pT7Blue-2 Blunt Vector

The blunt cloning site in pT7Blue-&ta |) is located such that an appropriately clonesihwill specify the third
amino acid following the enterokinase cleavage (@ispAspAspAspLys). To achieve the correct reading frame in the
pT7Blue-2 Blunt Vector, the 5' end of the insertdahe sense PCR primer) should begin with thel tharse of a Pro
codon.

enterokinase site lacZ reading frame
AspAspAspAspLysSerPro _ insert  GlyPheSer
GATGACGACGACAAGAGCCCNXXX........ XXXXGGGCTTCTCC
CTACTGCTGCTGTTCTCGGGNXXX........ XXXXCCCGAAGAGG

Sense primer5'-NXXX..., where N = any base (completes Pro codon; G is remmded), and XXX is
the initial codon of the insert.

Note: Although the pT7Blue-2 vector is designed primarily for in vitro transcription/translation from the T7
promoter, inserts cloned in this manner may restore the reading frame of lacZ beyond the cloning site and would
then express the target gene from the lac promoter in E. coli, and, if they lack a stop codon, will also produce a
blue colony phenotype on IPTG/X-gal plates. Because target gene expression is induced from the lac promoter in
the presence of IPTG, omitting IPTG from the plates may enhance cloning of some genes whose products are
toxic to E. coli. This is not the case with the pETBIue vectors, in which the lacZ sequences are expressed by a
different promoter (tet) in the opposite orientation relative to the T7 promoter.

pETBIue-1 Vector

The blunt cloning site in pETBlue-E¢oR V) is located such that an appropriately clomestit will specify the
N-terminus of the expressed protein. Amplificatigith sense primers beginning with the ATG Met coddttheir 5' end
will ensure optimal spacing between the RBS anuktedion initiation sites for efficient protein dhesis inE. coli.
There are no restrictions on the design of prirtfess specify the carboxyl terminus of the targefussce.

Sense primer: 5'-ATGXXX....
Antisense primer: No restrictions

pETBIlue-2 Vector

The blunt cloning siteHcoR V) is located such that an appropriately clomesgit will specify the fourth amino acid
following Met-Ala-lle/Met at the N-terminus of thexpressed protein. To achieve the correct readange in the
pETBIue-2 Blunt Vector, the 5' end of the insenidahe sense PCR primer) should begin with thel thase of the
lle/Met codon. To express a target protein fuseti @iterminal HSV+Ta§ and HissTa§ peptides, the antisense primer
should begin with two bases in any combination pk@& or CA, and specify an antisense codon begimmiith the

third base.

MetAlalle....insert... Ser
Vector: ATGGCGATN __ XXX........... ATCC
TACCGCTA.......... YYYNNTAGG

Sense primer: 5'-NXXX......, where XXX is the first codon of the target insert.
If N = G, Met codon is generated instead of lle.
Antisense primer: 5-NNYYY....., where YYY is the last codon of the target insartisense)

If NN = CA or TA, a stop codon is generated im #ense strand.

USA and Canada Germany United Kingdom and Ireland All Other Countries
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Preparation of the Insert

The Perfectly Blurft Cloning Kits enable cloning of DNA with any typéend, because all types of ends are converted
to blunt-, phosphorylated-ends during the End Cwosiga step. Typical applications include cloning?&@R products,
restriction fragments, and cDNA synthesis produsteereas the following sections are oriented tparnag PCR
products for cloning, the procedures describedvben be used for preparation of restriction fragim@nd cDNA. For
restriction fragments we recommend gel purificatioth SpinPrep™ Gel DNA Kit, and for cDNA we recorand
precipitation with Pellet PaifitCo-Precipitant to remove small DNA (< 50 bp) amihgorporated dNTPs.

Direct cloning without purification

The need for PCR product purification is determibgdhe quality of the amplified material (exceptem the procedure

is used to subclone an insert from an Amjasmid into an AmpPerfectly Blunt Vector; see notes below). If tH@fPis
very clean (i.e., the gel shows a clear, distiractdof the desired size with no extraneous baadshall sample<(2 ul)

of the reaction can be added to the end-conversiaction after extracting the PCR reaction wittoobform. The
chloroform extraction inactivates tfiaq DNA polymerase and thereby avoids the possiblerretion of heterogeneity
on the PCR product termini dueTaq DNA polymerase activity. After removal of the oNerlay (if relevant), 1 volume
chloroform:isoamyl alcohol (24:1) is added to th@RPreaction, the mixture is vortexed vigorously fominute,
centrifuged at 12,008 g for 1 minute, and then up to 2 pl of the aqugzhese is added to the end conversion reaction.
Precipitation is not necessary unless the PCR ptddat a low concentration.

Note: Adding more than 2 pl of PCR reaction mix to the end-conversion reaction will significantly decrease cloning
efficiency. Up to 5-fold higher cloning efficiencies may be attained by purifying the PCR product by gel or Pellet Paint
Co-Precipitant methods (see below).

Note: When using PCR to subclone into a pT7Blue, pT7Blue-2, pETBlue™-1 or pETBIlue-2 Blunt Vector from
ampicillin-resistant plasmid templates, it is necessary to gel-purify the fragment of interest to remove the original plasmid,
which will transform very efficiently (This is not necessary with pT7Blue-3 or pSTBIlue-1 when plated on kan because they
have kanamycin resistance). As little as 10 pg of contaminating supercoiled plasmid can typically result in several hundred
white colonies when using NovaBlue competent cells and the following protocols.

Purification of PCR products

Pellet Pairt Co-Precipitant procedures are presented belowp@dication with SpinPrep™ Gel DNA Kit is found in
User Protocol TB274. Other methods of partial peaifon, such as spin columns, may be substituted.

PCR and cDNA clean-up with Pellet Paint Co-Precipitant

This rapid method removes dNTPs and DNA less tiabbin size. It will not remove ampicillin-resistgplasmids used
as template in PCR reactions.

Thaw Pellet Paint Co-Precipitant and 3 M Sodiumtate Invert Pellet Paint to mix; do not vortex.
Add 2 pl Pellet Paint and 0.1 vol Sodium Acetatéh®nucleic acid sample and mix.

Add 2 volumes of ethanol or 1 vol of isopropanadl artex briefly.

Incubate at room temperature for 2 min.

Centrifuge at 14,000-16,000 x g for 5 min.

Remove supernatant using a pipet tip. Wash peltbt 70% ethanol and 100% ethanol. Dry pellet.
Resuspend in a small volume (e.g., 10 pl) of THds L0 mM Tris-HCI, 1 mM EDTA, pH 8.0).
Determine DNA concentration according to the folilegvprotocol.

© No gk~ wDdhPE

The absorbance contribution of Pellet PAi@b-Precipitant in a given sample can be easilgutaled. Because the
absorbance ratio at 260 nm and 555 ngyfAsss) is constant for each lot of Pellet Paint, you caltulate the Pellet
Paint contribution to the total absorbance at 2@Cby taking an additional reading of your precif@th resuspended

USA and Canada Germany United Kingdom and Ireland All Other Countries
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sample at 555 nm. This method can be used for DMPRNA solutions as dilute as 0.5 pg/ml and is catilype with
either water or TE buffer as the solvent.

a. Read the Ag, 0f a dilution of the resuspended sample (e.gl,iB B00 ul water) vs. a water blank.
b. Read the Ass of the same diluted sample.

c. Calculate the Pellet Paint contribution to thg/f the sample:
Pellet Paint contribution to, = sample Ass x (Pellet Paint Agy/Asss ratio)
(the Pellet Paint AsgdAsss ratio is on the tube label)

d. Calculate the corrected,& of the sample:
Corrected Agp = Ao reading from (a) — Pellet Paint contribution tg#c)

The DNA concentration is then calculated as usyahbltiplying the Corrected £, % dilution factor x 50 pg/ml.

Note: Novagen provides the absorbance ratio with each lot of Pellet Paint, which is printed on the tube label. However,
because of the variability in readings between different spectrophotometers, the highest degree of accuracy is achieved by
measuring the Pellet Paint Azs0/Ass5 ratio with the same instrument and solvents that you use for your nucleic acid
determinations.

End conversion

Note: No more than 2 pl of the chloroform-extracted PCR reaction should be added to the end conversion reaction. If the
insert to vector molar ratio of 1:1 to 2.5:1 cannot be obtained by adding this volume of PCR reaction, then precipitate the
PCR product and resuspend in a smaller volume of TE buffer (10 mM Tris-HCI, 1 mM EDTA, pH 8.0). See the Pellet Paint
protocol above for quick precipitation.

For a standard reaction when cloning into pT7BlupSTBlue-1, pETBlue™-1 or pETBIlue-2, use 0.05 pamplified
product, restriction fragment or cDNA (0.05 pmol&.5 ng of a 500 bp fragment) in the end-converssaction. When
cloning into pT7Blue or pT7Blue-2, use 0.067 pmuipdified product (22 ng of a 500 bp fragment).

1. Assemble the following components in a 0.5 ml t(dd the End Conversion Mix last):

0.5-2.0 ul PCR product (or 2 pl Blunt Vector Cohtrsert; *see note below)
Xul Nuclease-free Water to a total of 10 pl

5.0 pl End Conversion Mix

10 pl total volume

*Note: Set up a positive control to test the efficiency of the vector: substitute 2 pl (9 ng = 0.067 pmol) of the
Blunt Vector Control Insert provided with the kit in place of the amplified product in the above end conversion
reaction. The Blunt Vector Control Insert is a 212 bp PCR product amplified with Taq DNA polymerase.

Mix gently by stirring with a pipet tip. Also prape a negative control, omitting the PCR product or
control insert.

Incubate the reaction at 22°C for 15 min.

3. Inactivate the reaction by heating at 75°C for .nmlote that complete inactivation of the kinas¢hia End
Conversion Mix is required to avoid high vector kground.

4. Cool the reaction briefly on ice (2 min). Pleas¢erthat the reaction must be chilled prior to pesiirg to the
ligation step to avoid inactivating the ligase.

5. Briefly centrifuge the cooled reaction to colldegtcondensate and proceed to the ligation reaction.
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Ligation
For a standard reaction, 1 pl (50 ng) Blunt Veetwd 1 pl (4 U) T4 DNA Ligase are added directlytte
end-conversion reaction, which brings the totalwm to 12 pl. The 50 ng vector used corresponttsetéollowing
molar amounts of the different Blunt Vectors: 0.Q®7ol for pT7Blue; 0.025 pmol for pT7Blue-2; 0.0@fol for
pT7Blue-3 and pSTBlue-1, 0.022 pmol for pETBlué3121 pmol for pETBIlue-2.

1. To the cooled end conversion reaction, add 1 phBUector, and then 1 pl T4 DNA Ligase. Mix gently stirring
with the pipet tip used to add the ligase.

2. Incubate at 22°C for 15 min.

The molar ratio of insert to vector is 2.5:1 untlexse conditions. This ratio has been shown toymed

maximum efficiency for ligation to the Blunt VectBiositive Control 212 bp insert. We recommend ugisgrt

to vector molar ratios from 1:1 to 2.5:1. Usingtieég molar ratios is possible but the frequencyliéiming

insert multimers will increase.

Ligate the positive and negative controls prepametie end conversion step in exactly the same sraamthe

insert-containing sample.
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Transformation

Transformation of NovaBlue Singles™ Competent Cells

For transformation, 1 pl of the ligation reacticsually yields sufficient numbers of colonies foresming. Up to 5 pl of
the ligation reaction containing high quality reatgecan be added to Singles Competent Cells witlaslutcing
transformation efficiency.

Note: Upon receipt from Novagen, verify that the competent cells are still frozen and that dry ice is still present in the
shipping container. Immediately place the competent cells at —70°C or below. For optimal results, do n ot allow the cells to
thaw at any time prior to use. Handle only the very top of the tube and the tube cap to prevent the cells from warming. Keep
the cells on ice whenever possible. To mix cells, flick the tube 1-3 times. NEVER vortex competent cells.

1. Remove the appropriate number of tubes of NovaBingles Competent Cells from the freezer (include extra
sample for the Test Plasmid positive control, Sided). Immediately place the tubes on ice, sodhdtut the cap is
surrounded by ice. Allow the cells to thaw on ioe2-5 min.

2. Visually examine the cells to see that they haesviid and gently finger-flick the tube 1-2 timesgwenly
resuspend the cells. The cells are then readyéoaddition of the ligation reaction.

3. (Optional) To determine transformation efficienagid 1 pl (0.2 ng) Test Plasmid to one of the tuloegaining
cells. Stir gently to mix and return the tube te ite.

4. Add 1 ul of a ligation reaction or purified plasniidNA directly to the cells. Stir gently to mix amnélturn the tube to
the ice; making sure that the tube is immersedereixcept for the cap. Repeat for additional sasaple

Place tubes on ice for 5 min.
6. Heat the tubes for exactly 30 s in a 42°C wateh;bdd not shake.

Note: This “heat shock” step is most easily accomplished if the tubes are in a rack that leaves the lower halves of the
tubes exposed. Hold the rack in the water bath so that the lower halves of the tubes are submerged for 30 s, and then
replace the rack on ice.

7. Place onice for 2 min.
Add 250 pl of room temperature SOC Medium to eatiet Keep the tubes on ice until all have receed.

9. a. Ifselecting for the expressionfactamase (Arf), no “outgrowth” step (shaking incubation) is reed,
although slightly higher cloning efficiencies mag dbtained with 30—60 min outgrowth. Plate immesliahs
described in step 10.

b. If using pSTBlue-1 or pT7Blue-3 Blunt Vectoitss also possible to select for the expressioaminoglycoside
3'-phosphotransferase (K&nFor this purpose an outgrowth step is requiBftake at 200—250 rpm at 37°C for
30 min prior to plating. See notes below and themogstep 10.

Note: When selecting for the ampicillin resistance marker, the antibiotic carbenicillin is recommended over ampicillin.
Carbenicillin is less sensitive to the drop in the pH of the growth media that typically accompanies bacterial growth.

Note: When selecting for the kanamycin resistance marker (possible only with pSTBIlue-1 and pT7Blue-3 vectors),
substitute 30 pg/ml kanamycin for carbenicillin in Step 10.

Note: When using the Test Plasmid, plate ho more than 5 pl of the final transformation mix in a pool of SOC on an LB
agar plate containing 50 pg/ml carbenicillin or ampicillin (because the Test Plasmid carries the ampicillin resistance gene,
bla).

Note: For blue/white screening of recombinants, also include IPTG and X-gal in the LB agar in the following steps.
These can be pre-spread on the plates and allowed to soak in for about 30 minutes prior to plating. Use 35 pl of 50 mg/ml
X-gal in dimethyl formamide and 20 pl 100 mM IPTG (in water) per 82 mm plate. Alternatively, X-gal and IPTG can be
added to the LB agar at a final concentration of 70 pug/ml and 80 pM, respectively, just prior to pouring the plates.

10. Plate 5-50 pl transformation mixture directly on &8ar media containing 50 pg/ml carbenicillin, 1@dgml
tetracycline, 70 pg/ml X-gal and 80 uM IPTG. Teyredime ensures that the selectable F'-containiogA&15 is
maintained and thus eliminates the background nfrecombinant white colonies that have lost théf[plating
less than 50 pl, apply transformation mixture 0.l cushion of SOC before spreading.

Important: The appropriate amount of transformation mixture to plate varies with the efficiency of both the ligation and
the competent cells. For recombinants in NovaBlue, expect 10°~10” transformants/pg plasmid, depending on the
particular insert and the ligation efficiency.
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11. Using a sterile bent glass rod or specialized sfmeapread until the sample is evenly distributedhe plate. If the
plates are fairly dry, the sample and cushion guiickly absorb into the plate. Once the moisturgbisorbed, do not
continue spreading. If the plates are wet, spregitithe sample is evenly distributed. Do not couné to spread
until the sample and cushion have completely alezbihto the plate.

Note: ColiRollers™ Plating Beads (Cat. No. 71013-3) are sterile glass beads that eliminate the use of the spreader
and alcohol flame while evenly distributing cells without damaging the cells.

12. Set the plates on the bench for several min tavadiecess liquid to be absorbed, and then invertiscubate
overnight at 37°C.

Note: If performing blue/white screening, blue color development can be enhanced by placing the plates in a 4C
refrigerator for a few hours after the colonies have reached the desired size.

Transformation of Tuner™(DE3)pLacl Competent Cell swith pETBlue™ recombinants

Note: Always use NovaBlue Single™ Competent Cells and the above transformation procedure for the initial cloning in
pETBIue vectors. NovaBlue enables blue/white screening, high quality plasmid preps for mapping and sequencing, and
contains no source of T7 RNA polymerase, which is ideal for the establishment of recombinant plasmids under
non-expression conditions.

For IPTG-inducible expression of target genek.inoli using pETBIlue vectors, it is necessary to tramsfor
recombinants that have been established in NovaBtaghe Tuner(DE3)pLacl host (included in the jiiTe Kits), or
other pLacl host strains (available separatelyUsss Protocol TB009 for a listing). Unlike otherlac
promoter-containing pET vectors, the pETBIlue vextio not contain a copy of thecl gene, and thus they require an
additional source dfac repressor to suppress basal expression of taegesgn the absence of inducer. The pLacl
plasmid carried by these hosts is compatible wEfilue recombinants and serves as the source thtiaual lac
repressor. After the target plasmid is establisirativerified in NovaBlue, 1 ul of a 1:50 dilutiohaminiprep
(approximately 1 ng plasmid) can be easily tramséat into (DE3)pLacl Competent Cells with the follog protocol.

Tuner(DE3)pLacl Competent Cells are provided inmlaliquots. The standard transformation reactiaifs for 20 pl
cells, so each tube contains enough cells fordrsformations.

Note: Do not allow the cells to thaw at any time prior to use. Handle only the very top of the tube and the tube cap to
prevent the cells from warming. Keep the cells on ice whenever possible.

Note: To mix cells, flick the tube 1-3 times. NEVER vortex competent cells.

Note: Cells can be refrozen at —70C and reused; ho wever, transformation efficiencies may decline several-fold with each
freeze-thaw cycle. To avoid multiple freeze-thaw cycles of the standard cells, dispense the cells into aliquots after the initial
thaw and store them at —70<C or below. To dispense aliquots of cells from the 0.2-ml stock, remove the stock tube quickly
from the ice and flick 1-2 times to mix prior to opening the tube. Remove a 20 pl aliquot from the middle of the cells, and
replace the tube immediately on ice. Place the aliquot immediately into the bottom of a pre-chilled 1.5 ml tube, mix by
pipetting once up and down, and then immediately close the tube and replace on ice. After all of the aliquots are taken,
return any unused tubes to the freezer before proceeding with the transformation.

Procedure: Transformation of Tuner™(DE3)pLacl Competent Cells

1. Remove the appropriate number of competent cedigditom the freezer (include one extra samplelferTest
Plasmid positive control, if desired). Immediatplgce the tubes on ice, so that all but the capriounded by ice.
Allow the cells to thaw on ice for 2-5 min.

2. Visually examine the cells to see that they haesvtid and gently finger-flick the tube 1-2 timesgwenly
resuspend the cells. The cells are then readfooval of an aliquot.

3. Place the required number of 1.5 ml snap-cap popylene tubes on ice to pre-chill. Pipet 20 pladitp of cells
into the pre-chilled tubes.

4. (Optional) To determine transformation efficienagid 1 pl (0.2 ng) Test Plasmid to one of the tudoedaining
cells. Stir gently to mix and return the tube te tbe.

5. Add 1 ul pETBIlue recombinant plasmid (~1 ng/uledity to the cells. Stir gently to mix and retuhe tube to the
ice, making sure that the tube is immersed in xoepgt for the cap. Repeat for additional samples.

Incubate the tubes on ice for 5 min.
7. Heat the tubes for exactly 30 s in a 42°C wateh;ldd not shake.
8. Place the tubes on ice for 2 min.
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9. Add 80 pl room temperature SOC medium to each tkbep the tubes on ice until all have received SOC.
10. Incubate at 37°C while shaking at 250 rpm for 6@ prior to plating on selective medium.

11. Plate 5-50 pl cells directly on LB agar media comitay 50 pg/ml carbenicillin, 34 pg/ml chloramphewli and
1% glucose. The addition of glucose to LB agar medid subsequent liquid media reduces basal eigmess

Note: Chloramphenicol (34 pg/ml) must be included in the plates used for pLacl hosts.
12. Set the plates on the bench for several min tavadiecess liquid to be absorbed, and then invertiscubate
overnight at 37°C.

Note: Procedure for protein expression from pETBlue™ recombinants are described in the pETBIlue System Manual,
User Protocol TB249.
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Screening

Blue/white phenotype

The Perfectly Blurft Vectors provide for blue/white screening of recamabts. The plasmids encode a functidaal
a-peptide that complements theeZ w-fragment expressed by the host stré&edAM15 on F' in NovaBlue). The
resulting activg3-galactosidase can cleave the chromogenic sub3trgte to yield a blue colony phenotype. Inseres ar
cloned within then-peptide open reading frame (ORF). Inserts disthiptORF, thereby preventing the production of
functionala-peptide, which results in the white colony phepetyhen plated on X-gal/IPTG indicator plates.

The ligation with the insert should produce 20-8@ fvhiter colonies than the negative control (ngerrt). In addition
to dark blue and white phenotypes, a light bluenpige can be observed with relatively high freqyen vector +
insert ligations. We have found that more than @%ese light blue colonies generated from ve¢torsert ligations
contain inserts of the expected size. Also, nadt tiie white colonies may develop a light blue eeotbullseye
appearance when grown to large sizes or duringpgald storage at 4°C. Presumably a small amounnofional
a-peptide is produced in these recombinants by mefrisosomal frameshifting, second site transtaidnitiation, or
as ana-peptide fusion protein. The very small numberBgift blue or white colonies that arise from sédfated vector
appear to be the result of religating vector ehds nay have been damaged during the vector ptegardhe
background due to self-ligated vector can be deterhby performing control ligations in the abseand presence of
the Positive Control Insert.

Note: Cloning into the blunt vector typically destroys the EcoR V site (or the Sma | site in the case of pT7Blue-2); therefore,
EcoR V is not a useful enzyme for restriction mapping of recombinant plasmids.

Rapid screening by colony PCR

Prior to growing colonies for plasmid isolationethresence of the appropriate insert and its @tfiemt can be
determined using direct colony PCR. This additicstap may be particularly helpful if a “dirty” (maextraneous
bands), unpurified PCR product was cloned. To dater insert orientation and size, 5 pmol (1 plpoé of the
vector- specific primers (see the following talieh be used with 5 pmol of an insert-specific prirAéernatively, just
the vector-specific primers can be used if insgadration information is not desired.

Verification of the recombinants generated fromPsitive Control Insert reaction can also be agistned by
performing PCR with the vector primers. The expgaiezes of PCR products for each vector in botiptiesence and
absence of the 212 bp Positive Control Insertiated in the following table.

Expected PCR Product

Vector Vector Primers (5' + 3) No Insert +212bp Insert
pT7Blue T7 promoter + U-19mer 139 bp 351 bp
R-20mer* + U-19mer 166 bp 378 bp
pT7Blue-2 T7 promoter + U-19-mer 355 bp 566 bp
R-20mer* + U-19mer 382 bp 593 bp
pT7Blue-3 T7 promoter + U-19-mer 198 bp 410 bp
R-20mer* + U-19mer 225 bp 437 bp
pSTBlue-1 T7 promoter + U-19-mer 229 bp 441 bp
R-20mer* + U-19mer 256 bp 468 bp
pETBlue™-1 pETBlueUP + pETBlueDOWN 155 bp 367 bp
pETBIlueT7UP* + pETBlueDOWN 177 bp 389 bp
pPETBIlue-2 pPETBlueUP+ pETBlueDOWN 332 bp 544 bp
pPETBlueT7UP* + pETBlueDOWN 354 bp 566 bp

* recommended as the 5' primer for SPR&d EcoPro™ transcription/translation analysis fsfowing section). The
R-20mer and pETBIueT7UP primers are not availalsfEMD Chemicals, Inc.. The sequence of thesegysman be
found on our website, www.merck4biosciences.com.
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Colony PCR

1. Pick a colony from an agar plate using a 200 péfpijp or sterile toothpick. Choose colonies thatat least 1 mm
in diameter and try to collect as many cells asids. If a copy of the colony is desired, touch flipet tip to a
fresh plate, before transferring the bulk of thioog to the tube in the next step.

Transfer the bacteria to a 0.5 ml tube containidgi bsterile water. Vortex to disperse the cells.
Place the tubes in boiling water or a heat bloc®@4€C for 5 min to lyse the cells and denature Bi¥as
Centrifuge at 12,008 g for 1 min to remove cell debris.

Transfer 10 ul of the supernatant to a fresh 0.fube for PCR. Place on ice until use.

Make a master reaction mix on ice using the follap@mounts per reaction. To account for pipettoasés, it is
convenient to multiply the amounts by X.5, wherésXhe number of reactions.

Per reaction:

31.75 pl PCR-grade Water

1 ul dNTP Mix (10 mM each dATP, dCTP, dGTP, dTTP)

1ul 5' primer, 5 pmol/ul

1ul 3' primer, 5 pmol/ul

5pul 10X Novd@aq™ Buffer (10X = 100 mM Tris-HCI pH 8.8 at 25°C, 56tM KCI, 15 mM MgCl},

1% Triton X-100)
0.25 yl  Novadag DNA Polymerase (1.25 U)
40 pl total volume

o gk wbd

Note: If using NovaTaq Buffer without MgCl,, compensate by adding mM MgCI2 to a final concentration of
1.5-2.5 mM and decreasing the volume of water added to compensate.

7. Mix gently and, if necessary centrifuge briefly.dhd0 ul of the master mix to each sample, mix gentlerlay 2
drops of mineral oil if appropriate, cap the tulkas] place the samples in a thermal cycler.

Note: As an optional step, a hot start procedure can be used in which the cell lysate samples are warmed to 80C
before the addition of the master mix. Alternatively, use NovaTaq Hot Start DNA Polymerase. For greatest accuracy,
specificity, and yield of long complex target use KOD HiFi, KOD Hot Start, and KOD XL DNA Polymerase,
respectively.

8. Process in the thermal cycler for 35 cycles agfast
Denature 1 min at 94°C
Anneal 1 min at the proper annealing tempergiusaally 55°C for vector primers)
Extend 2 min at 72°C
Repeat for 35 cycles
Final extension for 5 min at 72°C

9. To remove the oil overlay and inactivate the polsase, add 100 ul chloroform, mix 30 s, and cergaftor 1 min.
The top aqueous phase (which may appear cloudyicsrthe DNA products. Transfer the aqueous pttaae
fresh tube. If desired, remove a 5-10 pl samplgébanalysis. Store the remainder at —20°C.

10. If an appropriate PCR primer combination was u2qdl, of the PCR products can be added directly$ingle
Tube Proteifi System 3, T7 reaction for protein synthesis.

11. Prior to use in EcoPro™ T7 reactions, PCR prodsictaild be precipitated to remove salts. To preaipia 50 pl
PCR samples, add 5.2 ul 3 M sodium acetate, angil195% ethanol. Vortex briefly and spin at 14,00§ for
5 min. Wash the pellet briefly with 70% ethanol]dwed by 100% ethanol. Dry the pellet to removadaal
ethanol and resuspend in 50 ul deionized wateratldétion of Pellet PaifitCo-Precipitant to the DNA facilitates
recovery in the precipitation step without affegtiperformance in the EcoPro™ reaction. Use 2—4 ftié EcoPro
T7 reaction.

Analysis of recombinants by in vitro transcription/translation

If the target insert encodes an open reading fr&@& can be used to generate templateshfadtro
transcription/translation analysis of the expregselgipeptide. This approach can be used to rajigtify and/or

verify recombinants that will produce the desiredduct when put into aim vivo expression system. Depending on the
construct, this method can be used with any oPtisdectly Blun® Vectors; however, it is particularly useful wittet
pT7Blue-2 and pETBlue™ vectors, which are desigspetifically for protein expression.
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By using a 3' insert-specific primer and a prinfettanneals upstream of and in the same orientatidhe T7 promoter,
a fragment containing the T7 promoter and targegrincan be amplified. The PCR product can seneesastable
template in a Single Tube ProtBiBystem 3 (STP3 T7) or EcoPro™ T7 System fan vitro transcription/translation
analysis of the target protein. STP3 is a linkexttien in which transcription by a bacteriophagefRidlymerase is
directly followed by translation in an optimizedlst reticulocyte lysate (for details refer to Useptocol TB206). The
EcoPro System employs a proprietary fractionatecbl extract to perform coupled transcription and tkatisn in one
step (see User Protocol TB278). Note that useefthpromoter primer itself will not allow efficietranscription by T7
RNA polymerase because it does not provide sufftdpacer sequence upstream from the promotertabieon page
12 lists the 5' primers appropriate for use witiPSTEnd EcoPro analysis. The 3' primers listed tsmtee used if the
insert orientation is known.

In addition to plasmids and colonies, vector-in§iggtion reactions can also be used as templatgsrerate PCR
products suitable for transcription/translation. &llftloning using a non-directional strategy, iteisommended to use an
insert-specific 3' primer to ensure amplificatidroaly the desired orientation of the insert relatio the T7 promoter.

For amplification, the same protocol as colony R@R be used; templates can be single colonies, Agparified
plasmid DNA, or 1 pl of a ligation reaction. Assumpiappropriate amplification yields use 1-2 pl o4 21l of the
completed reaction as the template for STP3, THcoPro T7 respectively.

Note: Superior in vitro transcription and translation with the STP3 System can be achieved by using the pT7Blue-2 vector.
This vector encodes the S-globin 5' UTR translation enhancer upstream of an optimal Kozak translation initiation site.
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DNA Isolation and Sequencing

After positive clones are identified, high-copy feetly Blunf® pUC-based plasmids can be isolated for transfoomat
into expression hosts, restriction mapping, andieege analysis. NovaBlueriecA endA deficient and therefore is
recommended for highest quality plasmid preparati®tasmid DNA from candidate recombinants may héso
evaluated usingn vitro transcription/translation analysis. It is impottémat the template be RNase-freeifovitro
transcription and translation. Purify Plasmid DMalated using protocols from scientific literatufehe plasmid DNA
must be RNase-free, and thus may require an additizthenol:CIAA extraction to eliminate RNases.

A satisfactory procedure is to add TE to 100and then extract successively with 1 vol TE-btgfl phenol, 1 vol
phenol:CIAA (1:1; CIAAis chloroform:isoamyl alcoh@®4:1), and 1 vol CIAA. Transfer the final aqusqrhase to a
fresh tube and add 0.1 vol 3M Na acetate and 200% ethanol. Mix and place at —20°C for 30 mirin $pmin at
14,000 x g, remove the supernatant, and rinsedlhet pvith 70% ethanol. Dry and resuspend the DN&QOul TE. If
desired, 2u Pellet Pairit or Pellet Paint NF Co-precipitant can be added wie TE buffer before extraction to
facilitate recovery of the DNA (the —20°C incubatican be eliminated if using Pellet Paint Co-Priémi).

Sequencing

Detailed protocols for sequencing with double sfexhand single stranded templates are availalie finany
manufacturers of sequencing kits. Primers for segug are indicated on the vector maps available at
www.merck4biosciences.com.

It is possible to prepare single stranded DNA tettgpfrom PCR products with the Strandase™ Kit (Bat.69202-3).
Also, because the Perfectly Blunt vectors contaifileorigin of replication, it is possible to prepasingle stranded DNA
by infection with a single stranded DNA helper pbaghe required helper phage (strain R408 or M13Kabid
protocols for infection and DNA isolation are aghile from a number of commercial suppliers. The &Biue host
strain carries an F' and is therefore suitablénéper phage infection.
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