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Cloning2l LuYtA gt

Gene cloning® S0 XM S8 8 JIZIISE2EM RN JIs, X HPs S8 FETLWH| IR L MAXN SZZ0H0 OI2I(NHA E+H
Oz MEE = JHE JI=F0IHAM JHE FXIBED A= JI=LLICH 1970 =8 MStS 4 (restriction enzyme) J12l1) DNA ligase@t &

b n} , =
LALHAN SHQ S DNA SXUE BHGHL HEBE = Us KREN 229 2HA Jts4d0l MAIE L,
=z} = X Xl
Fol=

X El & g
tef DNASl H&AL HEZCZ2 HAXMSLYYO0| HEEHHEM cloning22 FHE = S2AHQ I Z&2 A 2 HASLICH

Met& A2 DNA ligaseS ALESHE 012t 22 dSHQl cloning 282 SMMAE Sl AF2HE JHE JI=He R ZHYYOIXC 210X ot

DNA Z2to] 2010l &It ACHE B B8N MetEAXee R 2LE XS Z2Hole NYHQ MAS A0 AUD £8F HEH/AZZ 0|0 X= 1E
OlA BRI/EX/ZHS =2tt=22 Qe Al A240] AChs SE0l AASLICH E£8 HAG X St= DNAL SAREZ0 ALEE Mt A X2l ot

St £= O 01422 Ecte 32, ZEs UE MEEAE HOIEAU S22 HEsAXtelE HE/MHots XNIFE P22 215}l cloning?l 2&8%

= AgXe Fgn XA Tet Eetile, 5 KA O 280 Tet 2ue S20| Eetlle das 20 &Lt

Sl 2 Sstel & OHE siAlD|8F J|=02l PCR (polymerase chain reaction) 82| &1t &M cloning 8 & HIYNOZ LA AL (XS HS
[=] X

S 4 /DNA ligaseE 0I25t= AIAECS MM B} 910 5082 MIR0l EESLICH. PCR A22 cloninglil @21 SO AFZTI012 TA cloning 28 Al
Hgts A/ligaseS 01&0t= €8 U= =& J1£0IA1 ligase independent J1&2 2EQ! Topo cloning 82 HA3G| OH0IL JI=2AM 0I5 T
HSHK Rotn A= AFHYLICH 0l2AE HOl =S58 A cloning &2l dptAol HHESS Y =M €2 Falol 21 22 0leidlsz 222 Us
"recombineering"Sl Z&E L SLA0 ol PAE22M 2 S0M 26D ot overlap cloning 282l &0t Held Jdeld 40 ol 2
Sel0X Lt .
oA A3 L2 HEt s;af_/DNA ligaseS 0185t R ZEHHU2 X2E WES| cloning SHO| ASEUHN ANAE LHAHS 01210 USH oE &
HOl MAIZCetE Ot EEAQ SEXNXZE E2 M2 AXs OGN L2 I BEHAl $2 A2 =SctD JUSLUICH deflt & el O
o REXE UROF ot A0l HOIXND SAXS2 FEIt )|+ =2 H0IHAM 20 26t ZR0| E0I5tH &Roletes 201 E Jte M22

LHSH e 2els B3I IR M ASLICH Sol &l 22 KNS JIss 22 ZAHNA 4HEDX Shs high—-throughput E4AIABS
Ol lab=Z0M OIR0X= JIsg7= 22 JIHI FEots AASZOHHAME 226l HECHM MEZ2 cloning 282 242 0 AWML U=
AFALICH

90 CH =Bl Aslanidis®t de JongOll 2Ialf HMIAIE LIC (ligation independent cloning) &8 2 T4 DNA polymerase | exonuclease 48 0/ S50 &8
H Ol base pairingE ZE0E £ FIH2 DNA 221 0101 2= el 2HE 1 286 dSe L2l cloning ZHE MAIGHAKIL vectorg &

Hiote WEOl HLE NUShe 0IR2 AENES AW 28 & 290l AASLICH 0I= uracil DNA glycosylase (UDG) 845 0l&odt= 2,
exonuclease 845 0/80ot= Y = 98, circular PCRE 0I20ote Y S CHYst U E0l RES| MAIZO 2oL =2

X

e, 3|
OS2 ML DEE MHEZ MBstED &E5E Jl= polymeraseE 0/ &0ot= 2 HEUSLICH
£ OE g0 M= topoisomeraseE 0/&8& PCR Clomng system JHZ 1t OIS O0I28 directional cloning 2&2| W0l RFES 0I2HAM 1,
Cre/loxP, Flip/Flop, lambda Integrase/exisionase S 2l site—specific recombinase E4E S 0/E6t= system S01 H2 SAIZH CHOl JHZ SO Ct=
SENEASE W2 A cloningdtl E4E &= A= JI=H AltelE 2 ZJASLICH 8 OLE MBS0l 423 S/ ZHOHE D UKL (\nwtrogen/\}
|

O| Gateway, ClontechAt2| Creator, Gene BridgesAt2l Red/ET) AFS XISl =& ZHH 0l A LS AFALICH ZXHS

>
ol
é

qeE 0 & (GRS ol 24 &5t
20l % site-specific recombination 2221 lambda Integrase/exisionase 845 0/ &0t= AIAES 100 A& 225 2Eol =0& L& AISS 6
A EASLCH O 0lmsE MU0 BHEAl A00F 5= DNA S0IME 2 FIt2 Qo EZ 28 0t0I 4t ZOHII ME0I 22 = ol 8l *Xcts
0l HRU 2 HE2Z HSEAI HBLICH ZUN2Z native HEHS zE A AESS 2| AHME EZ2 subcloning &Y S HXIAHLE E£=
OGS LD /A8 FIF RHS 6ll0F ot HHZ 20| 206la] L KXo Hel820 o 28 4oz XE6h Zuet & & YUSLICH CHer AEA
Helg0 UMM E JIEL HStEA/DNA ligation HEH 0l ol Sst JEI UAASS 2 = = AL

=

Ol &sHo THEE JI=S 0188 TS & 41 (ClontechAtel In-Fusion, System BiosciencesAtel Cold Fusion, GenScriptAt2
CloneEZ), JI1Z9| site-specific recombination & HES 222 = A= HHJI=2 G2 ASUCH J2dLt It Fe 2t &H, A&
3012t DNAS| ==2t9] M= Mgt deld Ntz ¢exd S0l AF = HotelD ASLICH SHXIEH 20008 0IF RES|I MAIEH & sequence &
ligation-independent cloning (SLIC) JI=0l Jt& 28 &t JI=E= HIIE & USLICH

ZEXNCZ, 8 cloning JI&2 1) W20 2) 20| 2tEt6tD) 3) FEGHH 4) SHHM 22 sampleS CHR=0 28 &0| &1 £8F 5) cloningdt 1 Xt 6f
= DNA =22 30| MEH0ILt 6) DNA Z==29] 2t M0l M2 ZHES T £ Y= L2 LD JASLICH & vector2 £H =H vector2 9l
S MY = subcloning0l 8t& 2tHot) KX 22 1212 hybrid fusion0l #/ 0 cloning errordt 2 M2 |& Xt cloning 282 g2 &
S RETE 0| S8 QA5 MS A0l UM UMM I S A gYotH 2 X2z 2N QAX 2SLICH 01248 2HUM Ml LUIAB0IL
BN JHE S0 MEZ22 Ao € Overlap Cloning Jl&& 20t B2lotl] HEst cloning 2O M22 TS MAISH S 2HLICH
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0lel Jl= Recombineering

M8 2 20l6t= Recombinationdt 3& S 2|0|6t= Engineering? &4 02! "Recombineering"® MZXIJt JtX 1D e CHest THEAEHE S0! H& Xl
A0S RN Z 0/ E0t0] MBo LMA >FHAM ST RV MES It L= MH, BHgote S A/AXQ &S JIotHL = RN 22 B
Ct 2HEHOIA CHR AKX ot SE2 ol S22 e t&LICH 2ES0tH = bacteriophagell recombination systemsS 0188 HHENAEH =
=2 AT 2ZE2 2| AI&E CRISPR/Cas9 system0il OI20] MKl Crst SN JI=S0| HLLN M B2 202 HEHRAE Ho6l1 A=
AEFRILICH

RecombineeringS 0I1&8t RMA XAI|E2 J|EQ LHS0l & 4= AUG MU KA 2XHE2 IS oA, UM =FZ0HM2 SIIHME &
S 20IoHH D, PALCET 2CHet Al ZHUIOZ Qlof 48X HLES M3ot2 AJ| 20 &= 0lcH M2 AA2E Its80l 88 O
=0IX 2 ASUCLEH Ol HetEd/ligation AIAS2= HSEE WX REIE LS0IAI] 20 1 IHX=E O S0tE A2 2 ol&stD ASLICH

MBX = Crst THEE AIABE DRI U2 OIE /n vitro M HE35HD| fIst A 7229 &M =& 2 recombineering?l 2™ E5EC= Hidiol 0D = =
UASLICH STEMHE HASZ ols B0l 2 29 A S Holle 20022 recombineering 20F M HECls HRAE 400 n vitro A EEJts
ot S=2LE 6t UYes LOIXILH sHa HEHL SHXIE JIES cloning HEES UK AEE £ Je JlEsS FF2 8ot &Lt

Overlap Cloner2 &¢2|2 S2=0¢

Overlap Clonere S& X2l ASTH X8 (homologous recombination)S /n vitro Ml R8I 8t D=2 A DNA Z2H2| 2F 2 CHoll 15 bp 0149 FII2 S
NEE %= & REX 222 0101 20I= A0 =0t UASLICH O LAl X HZLH 2 site—specific recombinationS 0128 Y 0A HE
attB/PLE loxPQ 22 SE&t AIIMES LR 6HX YO0 MEEA Xelo RP0 HES 64X 21D T8t SENE AN Q0 LH XS MH2
2 Yo RAE 4 UChs 2 FES AL ASUCH £8 L 4SHS0 JY2H SAHAML0l U2 S N 0l&ae REX 2242 & tubelil 40HE =
St ptSote A2 E X AH 0l ONA Z2E2 010 22 =& I 20 G2 M2 UE |FEX =2AE2 010 20, JI&E0= =K
LU MZ2 RHNUE HEXE £ Ul JI=X 0IB8E M35t ASLICH
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Overlap Cloner

- Cloned Vector

37°C 30-60 min

Linear Vector
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- Overlap Cloner 10x Reaction Buffer
- Control Vector

- Control Insert (LacZ DNA)

HE&9 : 042-581
E-mail :

—-8448
elpis@elpisbio.com

LS9 24/&= Overlap Cloners 0I2d1 28 Jts8 AEE2 HE 2010 ASLICH IHE BHEOIH 0l AHE5t= 4E8H SRS ASH A2
M Overlap Cloner?] M2=20t= S2RAG6HH Ol A X st Met O Y0l Eetd = JASsLitt
PCR Cloning Multiple Fragment Ligation Subcloning Library Construction
2 [ \
1 B — 3 | DonerVector | —
[ — ] -_— o — ] ‘\\
PCR Product DNA Fragments with homology at their ends \\ /
+ + T DNA Library with different size
Linearized Vector Linearized Vector Restriction Enzyme Cut +
ﬁ + Linearized Vector
ﬂ Linearized Vector ﬂ
] ~
S 2 -
/ﬁf** i\ '&ﬂiﬁ\ — \ / / \
/ / ) /
/ \\‘ [ \ ‘j \‘ htorﬂb{ary /
L Recombinant Vector “ \ Recombinant Vector “ “ Recombinant Vector “ \
\ / \ /“ \\ "‘ \ [
\ / \ \ \\\77 /,/ ( )
\\ / \\ \\ \,,J/
— =A=MY (>15bp)
Overlap Cloners S8 DNASl & L0l 100% LXIGHA e 2R, = S9X AE0| 2 B2 FILH U=s R0 T &2SotH, g82 2L AL
o Z0l0ll HIelGtH EHE= BE S BOIXC JIES T2 cloning JIESS 0ISdiMeE A4T & 4 AJAE OUst SEX 2XO I AOl2IE M3
ot USLICH 1 ol = 5tLEJE gene fishingll JIs&E S ZOHFUCHE A LLICH 2 ALl HP AN A = gene fishing JFsA 0l CHoll &XH CH2Eo 3
E XEStD USLICH
Gene Fishing
I — =
- — ’,' x / \
— + | R — \ ‘
I E— N N
DNA Lib }
in vitro olr i::a?;vo Id:;a;s;i;al:;;:; ::;r; Gene Cé:?teviz?:r"ed by
4 I
Products Qty Cat. No. It (w)
: No Restriction, No Ligation,
: 25rxn EBK-1011 200,000
OVERLAP CLONER : 10~40 kbp2| 2 DNA7Z}Z],
DNA Cloning Kit 100 rxn i EBK-1012 600,000 474DX|12] KT} =LE,
s ———————— 0% 0|82 =2 S EE,
c MES 53 AHEE2Z HMSELICH
* & NS 0l= competent cellO] Z& &0 JAX &SLICH kX = ak5A|,
+1,00038 2& Ol&S MEsh o= 0l 701 Jts&LICH 2313 X5 Cl 8 2 *LII:I'
« Kit 24 : - Overlap Cloner Enzyme Mix -+ Mao oningE =

L] AHHOI L&




Overlap ClonerE 0|2

Vector DNAZ| & :

1. HIgt& 4 LS 0|E8! vector EH| -

Cloning0ll AFE38tDX Gh= vectorS Mg BHGH0 L83t 8t & 8IS0 ALEE = JUSLICH O M Jts6tH, S JHX UE 529 45 01860 &
&Hot= 201 self-ligationS 2XIotH S 88 =2 = U= YHLIC
2. Inverse PCRS 0| &8t linear vector &H| :

MNAES ME S AR H= ZR0IAU E= 2o 45 222 20F0 42 F2, inverse PCRE +&56t0{ vectorsS EHIE & ASLICH Cloning
o1t ote 212 EI| MZ 1 insert DNASl Lt ASH 22 (15 bp 014)E E &8t primerE 0/20t0 vectorS template2 PCR ot & LICE 0l
[ PCROI= PCR errordt 2 Pfu HZ2 S&SA AS0l 20l S0l ALZ3tD] & templateE Dpn | MetE&A2 HI6H = L& 2L

Ck.

N
,/‘_\\ Inverse PCR J/' ‘\

/ \ [ \
[ \ | LinearVector |

f Vector Template \ I \
\ / \ /
/

N N

Insert DNAS| &H] :

1. KBt AE O|8otl= 22 :
Insert DNAE Zectd & U= L% =

Uz Ol vector DNA 2HEHD A4S M2 JHXD U

[&LICH

gel extraction2 Sof &2 DNA 2222 HKH st loning0ll AFZ&LICH Ol O,
° C P

= o = clo
OF Gt04, M2l &2t E0IX %2 &= CR2 0l8ot= Y22 inset DNAE &

2.PCRE 0I2o= 3% :

PCRE 0I856t0 vectorS &HIot= UM M, vectorel L& 222 AS22 (15 bp 01&H)E JHE = JAE = primerS & 40ot0f PCRE & = HA
G0l cloning BHS0l 012 = UASLICH Of M, HEE0 MSE= IOt M0 ME 54 fIXIE 20 cloning2 &30 £ E &0dt=s UEUWM =8
S AF2E =& ABLITH.

\_> PCR Insert DNA
[ ] —l L T
3. % i 0142 insert DNAE 0l €0|2Xt 6t= =2 :

Overlap Cloner2 Jt& SR8 Z#&Ql 0 =212 DNASE FIIRE 8101 0101 20/ X ots B2, 21 DNAS 43 2912 181 20| =ANUZ 2t =
UESE CXE primerS 0I&0i PCRS okl vector DNA2L 42 = BHSot0 cloningdt2 ELICH OIM, 2F &8 R0t RAIGH 2 £S5 6t 20| 22
gd 880 =5 sLICH

[ S—— PCR
s — | [ S e E— E— |

&8 0l 1 : Subcloning
&t vectorfll S0 U= insert DNAS CHE vector2 £I10KA ot ZRZ A vectorlhol Mol A4S M S0 CHSt primer2 vector DNAE inverse PCRZ
ZHISHL insert DNAS PCRZ =H|&t = DNA SHE 2 A MGt Overlap Cloner2 BFS3HN £.co/il transformation StAS

m Ligation reaction by overlap cloner Transformation,
1. Vector DNA : prepared by PCR Overnight growth on
2. Insert DNA 1 : prepared by PCR

3. Vector + Insert DNA 1 : Overlap Cloner LB/Amp plate,
[§~ Vector DNA 4. Insert DNA 2 : prepared by PCR Colony picking & growth,
Insert DNA 1 5. Vector + Insert DNA 2 : Overlap Cloner Colony PCR

Insert DNA 2 olony

m 37°C, 30 min, 10 pl reaction

m 1 pl transformation to DH5a competent cells
PCR, colony #

1 .2 3 4 5

Red arrow : Vector + Insert fusionDNA

m Colony picking & growth

m PCR with specific primer pair

L] AHHOI L&




A1 0l 2 : Multi Fragments Fusion Ligation

3 kbpQ LacZ REX MEE 20 bpB T ASHEE TS 0 Z2A2ZE LE &
2= HANOI LacZ REXIF HEO XI=X12 {22 blue/white screening

LacZ
— —
2 X2t | — — |
| |
[ — ]
| E—
- .
[T ——
s — |
| E— ]
[ —
[ — )
[

&8 0l 3: Overlap Cloner Bt22| 2/ =3l : DNA 5%, Bt

3 kbpll LacZ FEXE AdSZ2EZ
ArZ35t1D 37°COIlM 30-60 2 B3

ERSETE-T=E

Enzyme Concentration
2

M 1 3 4 5 6

: marker
: control
s1u
10.5u
:0.2548
:0.125u8
:0.062548

o hWN=S

*Red arrow : Vector + Insert fusion DNA

St0 Overlap Cloner

ot= =210| 2l=s

ggoz

Jto

DNA preparation
M 1 2 3 4 5

Transformation : Blue colonies

ol

=

linearized vector@ 4410 GtLES| tubeUlA BFEGHN LacZz &S

b

ot

6 7

8 9 10 11

M

Overlap Cloner2| BISZ20| & &8 #3

XDNASCE 82

DNA Concentration
M1 2 3 4 5 6

: marker
:200ng
:100ng
: 50ng
:25ng
:12.5ng
:6.25ng

¥ Enzyme 5= S2

ouhrwWNaR

1

1: vector
2-3: 2fragment
4-6: 4fragment

4,6-11: 6 fragment

Colony PCR assay

2 3 4 5 6

: 2 fragment blue colony
: 2 fragment white colony
: 4 fragment blue colony
: 4 fragment white colony
: 6 fragment blue colony
: 6 fragment white colony

oA WN S

2ol kitoll M35t= enzyme 1 plE AEIUS M, & 300-400 ng2l DNAS
o

= UALEZ, B o FH

Reaction Time
1 2 3 4 5

: marker

: 5min

: 15min

: 30min

:1hr

: 3hr

% Enzyme, DNA
sc=s8Y

abhONaS

2000 600 1200
_ 1500 o 5 1000
é 1000 £ 400 E 800
g 500 g 300 £ 600
8 8 200 8 400
07 100 200
& QQ,& & o . 0
° 200ng 100ng 50ng 25ng 12.5ng6.25ng 5min 15min 30min  1hr 3hr
Enzyme concentration DNA Concentration Reaction time
IT
28 HS
Products Qty Cat. No. I+ o)
Pfu Plus DNA Polymerase 500 unit EBT-1402 200,000
Pfu Plus 5x PCR Master Mix 1 ml (250 I’XI’]) EBT-1403 120,000
Dpnl : 500 unit EBR-1045 : 70,000
Gel Extraction Kit (spin-type) : 200 prep  : EDB-1005 180,000

s YL AHOILE

www.elpisbio.co




c s E=E

1) HIgtEL/ligaseE 01 &8 2Dt HI W50 Overlap ClonerE 0188t cloning £80| O E2X27

=0

Mal LUIAHOILEN0IAM MS6t= Overlap Cloner Cloning Kite &5l MZ& JHE 2l cloning 282 A J|E2 SR Sle= JA2l2H I THE MSLLICH Overlap Clonerel £
A2 YAl Jigation #H = Zel = AXEX cloning0l Jtsot 0161 DNA Z=2S& &R0l 0l 20 A cloning® = AUCh= A LICH oL BHS0ILE OFEHIFXIAICH
Overlap Cloner® AFZ0l UUAME EFO| X240l L6t 010 et LIs 822 et £ USLICH B jigation 2B F20 S DNAS AEHLE 8IS X210l et 82
ol ZOM &S BXE 20/50] Overlap Cloners A2 & M £&F £ M3 X240 et S80 Z2ta £ Y202, SEXH SHUME T IHX Y¥S MY HIWE +& 21,
BrS0l 2HEGHCHE UM B8 O F0{0F & A 2=2 BEHELICH. £8F Overlap CIoner% 01835t= cloninglid= MetsAX2IE =0l ASE AlIES HIGHA &0ts LIt
ESH 02 TS 0101 20l AEHM HStEA N2lS #ch S0elS MOIXI Z0tE ELICH

2) &2 N9 20/t Z15bp 04 0l0{0F 3H=XIR7?
Overlap Cloner0fl At&3dt= enzyme mix2l J|2& 0l J|s HAE 21 A5 4= MZ0| 15 bp 014 Ol{0F ot= XS 2 4 JAJUSLICH LetRo=Z | 15-20 bpIlt HLEH 2
012 =of %‘Om Jolael 45 ME S JbsotLt, primer M D PCR BHE 22 cloninglll AF2E insert DNAS 20{0F Gt22 0l0l (HE &2 22X S DaME I, = d7A
OlM 2&Ests 48 ME2 20l= 24 15 bplilM 20 bp MELICH HMetE4E 0120l vectore insert DNAS ZFHI6Hs &< overlapAdZ2 100 bp 0l&0] S0 & 25X
overlap M0l ’a(Hé‘ +5 transformation 882 240ts &S 20/ USLICH et DNAS ZHISHs A AHIES D26t 283UES DAMS O 2L 15-20 bp2
overlap M2 S 0183t 210 =l&2 Z20I2t & 4= UASLICH DNAS] LRIl HIOHE! M0l EMAM T cloning2 &I XIS HIBHE M S 2 20/0 Wt S22 S5 2A8LIT

3) Transformation & colony 2 #=J (12 E2 A LA0l SMAIIK?
Overlap Cloner & 2 8H& Q1 clonmg 2H 0 DF&DEXI 2 vector DNASE insert DNAS] D201 Bhg 2F (50 - 100 ng) 1t 2] (1:1) S 2N TAS 2R o= LY LICH T

ctAl, Olefst =21 S0] XX ZS B2, transformation S 20| 1R O =& USLICH 10 pl EEEHSEXHUAM = vector Z2 50 -100 ng2 & AtZot= 20| 7}2;’ SsdYL

=
E=
O

Ch. Bt2o M3 282 =20k 5t 3R 0= vector DNAE 2 & insert DNA2
Ab

\01_
ne 09;

o E0IF= enzyme mix2 & HI2HIGH0 sSei=00F &LICH. H=0{ vector DNA2H insert DNA
O 2Hl (X HIE0l OtELICH= & 1112 XFFE= 240 IHE =2 S8 LEHYLICH Transformation E20| O0tE =+ A= £ 5Ll Q12 cloningE ?IdH =HI8
DNAS2 FHMZ0l 2RIt A= ZLYLICH DNAN 2= = U= phenol, ethanolt 22 RIIEME 4SS MG, EDTAE SAPSS FAAZ =& ASULCH TetA
FE8 washE HX PCR purify £= gel extractionS & DNAS AtEdHOF &LICH

3 = g}
E = 3

4) Insert DNAS| 3010l = RS0l =XK?
Overlap Cloner insert DNASl 30| Mgt 210l AFS& & USLICH
9| transformation 20| 2215l E0XI22 0/FS AN SE3
cloning S0l 4 £20, 02X 22 = 44 kb2 insert DNAZ J|Z29 &
S YASLICH T2 2HE HEZ 2 transformation 201 DNASl 321 0fl bl 25t

o
S
o
S
=
2
10
4]
= u

£E £ kb2l 212 JH& insert ONAE AtEoilE REELICIEE A0t HE =5 UE
SHLICH YLBHHOI |igaseS OlE8H &I H M, 2212t 2 insert DNA2| &
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