BioDynamics Laboratory Inc.

FRODUCT INFORMATION

Product Name: P Hetero-Stagger PCR Cloning Kit
Cisile Mo DS150 7 DS158
Shee: 20 reEactions

Kit Components:  Box 1(-207)

pHET-1 Vector, linearized Al {15 ng'pl)
Annealing Buffer [ 6 pal
Ligase Mixmire 20l
pHST Forward Sequence Primer 1(8b pal 3.2 pmaalipal b
pHET Feverse Sequence Primer [0l pal (3.2 prnealpal b
Box 2 (-80°T) #DS 138 dosen't include
Competent Cell IMI09 30 pl = 20 Competent Cell IM1O% (Box ).
Battle {-20°C)
S0 Medium B mil
Storage Conditions:

Box | should be stored at -20°C. Box 2 should be stored at -80°C  directly from a dry ice shipping box,
Boitle should be stored at 4°C.

Competency of JMI09: = | = 10%cfu' g« 500 | cell (pBR322)
Genotype of £ coli strain JMI ; rectl, supE44, enadA ], FsaB17, gyrASs, relAd, i, & (loc-proaB),
F' [traD36, proAB-, laglZ A M15)

Introduction

TA cloning of PCR products 15 known as o much less efficient clonmg method than not only cohesive
end but also blunt end cloning methods. ™™ Hetero-Stagger PCR Cloning Kit enables highly
efficient and fost cloning of PCE products. This novel method does not require ony eneymatic procedures
such as restriction enzyme, ligase, exonuclease, Urasil DNA glveosylase and Cre-locP recombinase
TeRCEIOnS,

[nstead, the methed needs four PCR primess, Twe PCR primers contain eight or nine exira bases at the
5" ends dependimg on non-proofresding or proofreading thermostable DNA polymerase. The other two
primers have no extra base, Two PCR reactions are set up to generate two PCR products containing
different extra terminal sequences. The two PCR products and o compatible vector, pHST, are mixed,
heat-denatured and anneabed 1o form a heteroduplex product with nine bases overhangs complementary o
the single-strand extensions of pHST vector. Because the complementary extension of the vector and
insert are 5o kong, ligation reaction 15 ol required. The mixtire of annealed vector and PCR products can
b used directly for the transformation of chemical competent cells,
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Ay PCR reaction 1 PCR reaction 2
OTDQ*—-

ATGTCACGG

I Goctoaca:
A GOGTGACA
TACAGTGOC

GGETGATAT
r W _\" Heat & Anneal (10 min)

pHST-1

AT TangeiDNA.
ATGTCACGT 15 %
COCACTGTA
A GGG ToArA. 000
B
ACAGTGCIT GocToaca  23%

ATOTCACG C_ CCCACTGTA 25 %

TACAGTGCC

( GGG TGACA.T]

pHST-1

I‘ﬁ.ﬂaﬂl‘ﬂﬂ_ COCACTOTA
ATGTCACG GGGTGACAT

pHST-1
Direct
Transformation
Figure 1.  Flowchart of the Prmabpres Hetero-Stagger PCR Cloning method.
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Primer Design

s petero-Stagger PCR Cloning methad needs four PCR primers, Two PCR primers contain eight
or ninge extra bazes at the 5°, which are complementary to the pHST vector single-strand exiension, as
shown in Figure 2, The other two primers have no exira bases,

The primers containimg exira bases should be added the following sequences 1o each 5° end of the
pene-specific primers:

5" {Forward) Primer: 5°- TACAGTGOC - KNNN--—NNN-3" *
3" {Reverse) Primer: 5°- TACAGTGGD - NNNN-—NKN-3

* MMM MMM pene specilic sequences

If a proofreading thermostable DNA polymerase, for example Pfa, Vente, and Deep Verig 15 used, both
whole extra bases should be attached 1o the pnmers, While non-proofreading DNA polymerse [Ty, T
e T 15 used, the red T af the 5" -ends of both exira bases should not be attached 10 the primers, In the
case of the latter, we recommend a final extension step for [0min at 727 for efficient adding of an A
overhang during the PCE reaction,

The orientation of the msert within the vector can be changed by swapping the above exira bases
between the two primers or wsing pHST-2 vector which has reverse directional single-strand extensions

compared 1o pHST-1.

DNA Amplification

Two PCR reactions are sel up o generate two PCR products contaming different extra termimal
sequences which are complementary o the single-strand extensions of pHST,

Ome PCE resction should be performed vsimg Forward Primer with extension sequence and Reverse
Primer without extension sequence, The other PCR resction should be performed vsing Forward Primer

without extension sequence and Reverse Prmer with extension sequende,

PCR Reaction 1: 3" (Forward) Primer: 3= TACAGTGOC - MNNMoweNNR-3"*
3" (Reverse) Primer: 5% NMNM-—-MNN-3

PCR Reaction 2: 3° (Forward) Primer: 5" NNNN===MNN-3"
3" (Reverse) Primer: 5% TACAGTOGG- NMNM-—-NNR-3'

BN RN NN pene specific sequences
The efficiency of cloning 1= known o depend on the punty of PCE frgments, After amphification, the
PCR product should be analyzed by the agamose gel electrophoresis, We recommend quaniifying the
armount of DNA by using a known standand weight marker (DynaMaker DA Low D #0012 or High D
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HDMIZI) run onte the gel, Punfication method of PCR products depends on the results of the
electrophoresis, If & sufficient amount of homogeneows band of the desired size 15 observed on the gel, it
can be directly wsed for the annealing procedure. If PCR products show smear or multiple bands on the
wel, we recommend gel-punfication of the band by wse of Gel Indicator DMA extraction kit (code Mo,
M5,

Even if a smgle and dizerete band of expected size 15 observed, the PCR sample contains a complex
mixture such as primer-dimmers, primers, nuclestides, eneymes and salis, S0, we recommend removing
these contaminants by silica-bazed PCE purification kit such as PCR cleanimg Kit (Q-Biogene), Rapid
PCE Purification Kit {Madigen), MiniElwe PCR Punfication Kit and Quick PCE Punficaton Kit
{Duagren). Removing the contaminantz resulis in a 2-3 fold higher vield of recombinant colonies,

I your PCR template i3 a plasmid DNA containing Ampicillin resistance gene, we recommend culling
the template plasmid by incubating 50- 104 pl PCR reaction mixture with 10 - 20 units of Dyal For 30 min
at 37T before purifiying your PCR products,

Annealing Protocol

1. Perform the two separate PCR reactions to produce two PCR products.
2. Set up the 15 pl annealing mixture on ice*' as follow:

PCR product | and PCR product 2 X pl**?
Amnealing buffer Hul
pHST1 vector (1 5pg/ul) 2ul
Diistilled water variahle
Total volume 15 ul

3. Heat to 957 for § min and cool gradually to room temperature for $ min.* > *°

4. Transform chemically competent Ecoli cells IM109 with 2.5 pl of annealing mixture.*’
*! We recommend setting wp the annealing mixture on ice,
“ If using non-purified PCR product, do not add more than a total 3 pl PCR produect, Addition of each
PCE product should be separately ot the end in onder 1o avoid mixing bath PCE products directly,
*' We recommend using melar ratio of 2 times more totl PCR product DNAs than pHST vector DNA
(M) pg 007 pmol). For example, more than 20 ng (0,033 pmel} of 1,000 bp PCR products, which
gontain 10 ng PCE product | and 10 ng PCR product 2, 15 used. However, less PCR product alze be
sufficient because of the high clonimg efficiency of this kit as shown in* Example” page 5. We recommend
wsing roughly equal amounts of each PCR product DNA from the gel analysis,
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*If necessary, the annealing mixture should be covered by mineral oil before hesting.

** If using non-purified PCR product containing DNA polymerase, do not gradually heat the annealing
mixture, Pul the tibe directly v a heat Block or PCR machiise heated 1w 95T i advance,

* After reannealing, alternatively, 1 pl of Ligase Mixture may be added to the annealing mixtune and
incubated for 5 min at 25T to make covalently linked recombmant molecules, The Annealing buffer
contains other materials needed for ligation reaction, such as ATP and Mg, The efficiency of the

transformant 15 incressed up to about bao Bimes,

*" Because of the long complementary extensions, the vector and insert form stable recombinant
molecules without ligation reaction. The mixture of annealed vector and PCR products can be used
directly for the transformation of chemical competent cells, The annealing mixture can be stored at —207,
until iransformion.

Transformation protocol

1. Thaw the competent cells on ice (50 pl in a tube of cach transformation .

2. Add 5 pl of the annealing mixture directly into the competent cells and mix by flicking gently*'.

3. Incubate the tube on ice for 200 minutes,

4. Heat Shock the cell by placing the tube in a 42°C water bath for 4% seconds. Do mot mix or shkake,

5. Remove tube from the 425C hath and place it on ice for 2 min,

. Transfer the cell to 13 ml sterilized culture fwubes containing 250 pl of 50C medinm (pre-warmed
from room temperatune fo 37°C L Culture the cell at 37°C for | hr in a shaker,

7. Spread aligquot of the cell to an LB agar plate containing ampicillin,
T perform blue-white color screening, spread 25ul of 20 mgfiml X-Gal and 50 pl of 100 mbd
PTG onto the LB agar plates and allow these reagents 1o be absorh 30 minutes prior o ineculating
the cells.

8. Incubate the plate at 37°C overnight.

+' Do not add more than 7.5 pl of annealing mixture to 50 pl of competent cells.

Clone Screening
Pick at least 10 white colonics and grow ovemight in 3-3 ml LB medium containing 100 pg'ml of

armpicillin. lsolate plasmid and analyee by restriction enzyme digestion or seguencing.
Altermatively colony PCR can be performed to screen the transformants by the sequence primers
supplied with the kit or your PCR primers of the target gene.
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Sequencing
For sequencing your insert in pHST vector, two sequence primers are provided with the Kit

pHST Forward Sequence Primer; 50 AAGOCGATTAAGTTOGOGTAACGOCA-3
pHST Reverse Sequence Primer; 5% CTTTACACTTTATGCTTCOGGCTOG -3°

pHET Forward Sequensce Prmer anmeals to pHET vector 40 bases upstream of EcoRl site, While pHST
Reverse Sequense Primer anneals to pHET vector 68 bases down stream of Sied sie,

Example

Several amounts of abowt | kb PCR fragmenis were cloned according to the standard protocol using the
e Hetero-Stagger PCR Cloning Kit.  Half of the amounts of transformed competent cells (150 pl)
were spread onto LB agar plates. The white bars and the blue bars show the numbers of white colonics
and blue colonies, respectively.
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Troubleshooting
Problem Paossible Cause Solution
Few or no The cells have lost | Check transformation efficiency using a plasmid
colonies competence due o improper | such ag pUC 19,

storage or shipping conditions.

[ncorrect primer sequence

Check the primer sequence.

Perform PCR reactions with
incorrect PCR primer sets.

Check each primer st in the PCR reaction | and
PCR reaction 2. See “DINA Amplification™ page 3.

Incorrect  antibistic, Check selective growth medium,
Low number of | Incorrect DNA polymerase | Check whether  wour  thermostable  DMNA
white colonies used for PCR polymerase i proofreading or non-proofreading
and your primer designs. There are differences in
primer  designs  between  proofreading  and
noa=proofresding DMA polymerase, See “Primer
Designs" page 3.
Mot enough PCR fragment Check  the amount of PCR fragment by

clectrophoresis or specirophotometory and use a
sufficient  amount.  Often  spectrophotometer

measurerment of DMNA following  spin-column
purification i inaccurate  due o some
contamination. We strongly recommiend checking
by the electrophoresis.

Presence of whikior in PCRE
products,

Gel-purify the PCR product using Gel Indicator
DMA extraction kit (code Mo, DMEH0).
Alernatively, purify the PCR product just by
silica-based spin column.

PCR  fragment has  been
damaged by UV during the
gel-purification.

We recommend the Gel Indicator DNA extraction
kit {code Mo, DM350) to obdain gel-purified the
PCR products withowt UY exposure,

Too much non-purified PCR
products were added w the
annealing mixre,

If using non-purified PCR product, do not add
more tham wotal 3 pl PCR prodects 1o the annealing
mixture, 17 you want to add more amount of PCR
fragment, we recommend purifying the PCR
products at least by silica-based spin column.

BioDynamics Laboratory Inc.
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Gradually heat the annealing
misture, even i 1t contain
mom=purified  PCR proghuct
including DMNA polvmerase,

Do madt prasdually heat the annealing mixture, Put
the fube directly in o heat block or PCR machine
heated 10 95T in advance,

Cloned insert is nod tolerated
by Ecoli.

[ncubate the plate and liquid culiure not at 37 C
baut at roorm wmperatne.

Altematively, the orientation of insent within the
vector should be changed by swapping  the
vector—specific terminal sequences between the
Tt primers  containing extra bases or wsing
pHST-2 Vecior, lincarized (code Mo, DS153)
whose  gingle-strand  extensions ane
direction compared 1o pHST-1.

FEVETSE

Excess  volume  of  the
annealing mixture was added
1o competent cell.

The volume of the annealing mixture should be ne
mors than 15 % that of chemical competent cell,

Only white Mo IPTEG or X-Gral in plaie Check that the plaie contains sufficient [PTG or
colonies X-Gial.
Contamination  of  plasmid | We recommend  cutting template plasmid with
DA contaiming Amp" used | Dpel m PCE reaction mixtere or gel-purifying the
as PCE emplate PCE productz, See “DNA Amplifeation” page 3.
[nactivation of antibiotic Use the fresh selective growth medium,
White  colonies | Leaky expression of the lac? | Pick these types of colonies and check inserts as
with blue center | fragment some of them may contam mserd. In this cise,
or  Dight blue conversely clear white colonies may contain no
celomes imser,

Do not grow in

These are satellite colonies.

B sure to pick large white colonies and check the

BioDynamics Laboratory Inc.

liquid cultwre Ampicillin plate.
kKeep the plate long before | Plasmids contaming the insert are shed from cell
picking colomes. or kill cell on the plate as cloned mser = nod
tederated by Eeoli in some degree. Pk colonies
from fresh plate,
White colenies do | Primes-dimmers of [wprove the PCR reaction condition to obtain
not comtain insert. | Mon-specific PCR produeces | single and discrete band on the gel.
were clomed. Altermatively, gel-purify the PCR fragment with
the Grel Indicator DNA extraction kit (£ DMSS0)
9
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White colondes do | Cloned insert 15 ned tolerated
nok condain by E.coli to zome degree,
plasmid,

Plasmids containing the insert are rapidly shed
from cell  immedistely after mnning owt of
Ampicillin o the  bgued  culture, Add  more
Ampicillin in the culiure mediom.

In rare cases, even iF plasmids confaining the
msert are rapidly shed from cell, the cells grow in
lguid culture containing enough Ampieilling We
think that the only Ampicillin resistance gens of
plasmids may remmn 0 the cell by miegration
info shromosomse,

In the coase of the latler, meubate the plate and
liguid culture not at 37T but at room temperature,
Altermatively, the orentation of insert within the
veetor should be changed by swapping the
vector-specific terminal sequences between the
fwar primwrs confuning extrn bases or esing
pHST-2 Vector, lineprized (code Mo, DS153)
whose  single-stromd  extensions  ane reverse
direction compared 1o pHST-1.

Related Products:.

D5153 | pHST-2 vector

DME50 Gl Indicator DNA Extraction Kit
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