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DNA Cloning& insert®} plasmid vectorg AgtE AT Hebdlk T ligaseE 9
Aste Ao EAFoln}, whghA], plasmid vectors} insert®] A& A &2 7}
Z 5o 5]7']"]' Slo] kst AerF 25 dAsit), 5\35‘—_}7 A5+ F 20 II]—FH-
ligation &-80] GeElA7|% 3}0], REo|aiA] 2rd A QL Ashe]of &t
+ 7A9% 3ot Clontech®] In-Fusion Cloning system o|2]gt 7]&9]
cloning o] A|gHS SE3FIL F ]9 linear DNA (insert®} plasmid
vector)E HEBIALE 82 0 2 Cloning & 4= It} & systeme A|gE A
9} ligase S AHR81A] ¢k tiAl GZalaa} 8l F linear DNAS] EEhA &
15 bp7} T3 F @S 3 ukgsle ATO R ligationS $ET &
oJth enlxo z Eexde wlet WL insertE PCR ZE38}17] <5t
ARG ERE 3 35 primer 2 AA3}1A} 3l= plamid vector T T
3l 15 bpE FrHE o g 4lste] Alzsic), ek, plasmid vectorE X133}
(linearization) 3}7] 9J8}e] A+ EAZ A}&31= A7) Bod) o] AL A5t

(directional cloning).

M In-Fusion Technology

In-Fusion”] 22 ligaseol] H]2]&& o] EE3} poxvirus DNA polymerase T7
o] 57 o83ttt o Brkoll 3eAM E& A +F linear ds DNAS AJof
T} w85} poxvirus DNA polymerase®] 3 —S proofreading &40 2 3
WHLE nucleotides7} A7 =1l F DNA @#H 2 AH A o 2 AstsH &
™, poxvirus DNA polymerase®] 540 2 218}4] 1~5 nucleotide gap®] A3
7154, o= thAt (E. col)dl] == o] =25t} Clontech?] In-Fusion]
end-joining 545 ©0]-83ke] 4 7§ 2] DNA &%= & w1-g0 2 A3 5
S-S &lsl A, point mutant AZF 2 7]E vector2 54 ©HA (YA
WA site, promotor, &3 ehil A 7k rag 5)S AU F& glo] sy
vector® o430 ¥R AR Bl ALEE S 9w S 2at0] AHsahn,
T Aol 8 5 3l plasmid vector2 9] 7j 2% &olsit},
In-Fusion PCR Cloning Kiti= PCRZ 523} insertS At a2 325}
Agshel ojwgh WE o2t 30 & A=W cloning & 4 )HH” (™ 1),
Clontech®] In-Fusion Advantage PCR Cloning Kit= NucleoSpin Column &=
= Cloning Enhancer7} 278 e)o} 43517 ot Fel2 Agkel R,
cloning 3 PCR 2HES 714 A1 A2l 4 R S Ml 5 3
o, ma, T 89 W2 AlEo] FAE o], Al A
Gz PCR cloning ¥H8-5 243 & 4 3lch. AHe WEl} 2= 9
A9, BATA DL ST AZY B B N tagol
t}F3t In-Fusion Ready Prelinearized VectorE A 8]& 4= Qi) ¢7
(pAcGFP1-C In-Fusion Ready Vector, In-Fusion Ready BacPAK vector set
%5). 3k, PCR cloningdl] #&3}% Stellar Competent Cell& o]-§3}¢]

cloning &g Ft)3}& &= it}

<
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W 7|E 22 A|AF ] ¢S HojgoH

In-Fusion PCR Cloning A| 28-S t}2 cloning A|=El X+ H7] oje 2
7] 55 RS 28 ok (& 1), In-Fusiong AHE3HH, Bkt o] o]
insertZ linearlized vector®] o3l ¢ 2]l cloning®t 4= )L, one step 2
2 d3h= AZFAE v 5 Qi

In-Fusion W'H-& A-overhang®] 3ol &g x| ¢F7] wj&-of PCR AH&E
S 538 u) J3r} 2 thermostable DNA polymeraseS ARE-E 4= QL
o ahAlRE Hge] A A7) fshAE =Tt v %2 Advantage HD
Polymerase Mix (TaKaRa code 639241) ¥+ PrimeSTAR HD DNA
polymerase (TaKaRa code R0O10A)E A& Z-& ARG}

Cloning 8% %¥9°]7] 93 PCR 4z AAHWH © 2= cloning®] 24
cloning EnhancerZ AH&3}74} NucleoSpin Extract [I£ spin-column A3}
= e Add £ 9lt}. Cloning Enhancer® AR&3HA background
template DNAE A 78}, = 9] PCR insert HA| A7} Ha glct,

In-Fusion Enzyme?] 553t end-joining 5822 ligasel} Algtas §lo]
cloning®| 7}58}aL, B2 Q3 base7} F7}5A] &al A&3} cloning 239-=

2 % stk

—_—
Amplify your gene of interest —3>  I— Design gene-specific primers
| <— with 15 bp extensions
l homologous to vector ends

PCR product s Any
lineari zed

vector

Add proprietary —3»
Cloning Enhancer
to the PCR product
OR spin-column purify

U 30 min

single-tube
reaction

The In-Fusion Enzyme creates —3»»
single-stranded regions at the ends
of the vector and PCR product,

whi ch are then fused due

to the 15 bp homology

Recombinant

vector

2! 1, The In-Fusion Advantage Cloning Protocol, A thermostable, high-fidelity DNA polymerase
and gene-specific primers are used to generate a PCR product containing a gene of interest with
15 bp extensions homologous to the ends of vector, The PCR product is either treated with
Cloning Enhancer or spin column-purified, and combined with the vector in a 30 min In-Fusion
Advantage cloning reaction, The cloning reaction is then used to transform E, coli,



41 9] directional cloning 7| &

In-Fusion™ Advantage PCR Cloning Kit

E 1. In-Fusion PCR Cloning vs, General Cloning Systems

In-Fusion Advantage Cloning A|A&! 7|E 22 A|ABS HisA

Comtimued--

E 2, Transformation & (Number of Colonies)'

Insert Size (kb) AAFS Kit? BAFT Kit

- POR A122 M&3I% Of{zt HEIOIRHE loring 7H5: | - Veotor ME4o] H2I None (control
(PCR A2 HE{0] 9F 21Tk 21T} 15 bp homology) | » Kito] w2} CHE HE{ Al 05 ~950 " 236
10 ~1,600 11 164

« Kitof] 28| HE{DHALE
20 ~1,570 20 ~540
« Mgt A2|u ligationo| 2EHL « Mgt A2|u} ligationo| 2. 40 ~1.050 18 208
+ PCR M2 L2 H|EtE A ALO|EO| QJ3H cloning0| | « VectorQ} inserte] HatE 4 M US Sk o} 6.0 ~1,480 57 101
olstuix| g < AFBE 4 9l HiBtE A AIET} SR 8.0 80 0 14
12.0 360 0 84
« Subcloning0| 22 « 225t constructe subcloning0| 2L

- £H30 29| EH3 o2 240 PCR M&

HIE{0f| cloning 7Hs

+ Aizio| o] 22512, 220|733 53

29| cloning

« In-Fusion A|AEIS 12 kb 7}X| 2] insert DNAS « Zlinserto] A< cloning 880| %2
F8MO= Cloning(E 2, £ 3 &%) « 7} 6k insert size7} M|EHA

« In-Fusion A|ABI2 directional cloning0] X, insert= | « Non-directional cloning®| Z
St W0z 97|

20{= insert

4

fat 4S5 2 2Iaf construct screening 22

0!

« 25| Gk base pair®| AH2] 10| H&tst cloning | « 5| 2 base pair7}t £/Z constructo|
Aole|s Hoy) M7l

« In-Fusion cloning 7|2 Ats3tsty| Metet « Z4 e AA|20| cloningdl MgtsHA| 2

W Any Insert, Any Vector = 7}5

In-Fusion cloning> ¢]13F PCR o2l = A3 slE 2E WE o cloning
o] 7bsstH, oluf insert & TS AYFstE WE o Tk A E} 15 bp
homology & 7}#4{oF gk}, o] homology % 92 target DNAE F%3}7] 913)
primerg TARIE w] primere] 5 Wikel] B&5tE WE M IS st
Ht}. Clontech®] &3] o] A]o|A+= In-Fusion-§& primer TA}¢] T2 135 A
S8t 7] wWEel o] & ARgst HelstA primerE TR & 4 Utk
(http://bioinfo. clon tech.com/infusion/).

wE o] A¥stE PCR e AlgtELE Agdt7Y, Clontechd] pre-
linearized In-Fusion Ready VectorZ 2% Al&-8 4= it}

Aeairt 22 gle A53FE coningg 93, PCR $Z 02 A3}
2 S Fjsi A8 FAPY e 485} 0|2 e ojue
A FashA] et

W CHRFSH Afo]=of gt E- &t Cloning @&

In-Fusion Cloning A28 o] 274-& $73}7] £J8}¢] In-Fusion PCR Cloning
Kit¢} EFALS] PCR cloning kitE o]8-3}¢e] Thakst Alo] =9 cloning< ¥ w3}
Act. ZH2He] insert Ato]Zdl thEt cloning &5 H|W3F A} In-Fusion
Cloning Kit7} PCR 45 (msert)-/] Aolol FARlo] B2 Fo] F28 A3t
o 1 955 52 7 QAT (& 2).

W 23 9l high-throughput &-&
In-Fusion Cloning A]2~#]-& PCR CloningS I3 714 gh&zjel whglo g

"Cloning was performed according to the instructions for each kit, with transformation into the
required E. coli cell lines, The numbers of colonies generated for the indicated inserts are shown,
Prior to setting up the cloning reactions, PCR fragments between 0.5 kb and 6 kb in size were
spin column-purified, and the 8 kb and 12 kb fragments were gel-purified, Because the Cloning
Enhancer was used to treat the 0.5 kb 6 kb PCR inserts for use with the In-Fusion PCR Cloning
Kit, there was no need to purify these inserts, All of the transformants were plated on LB/Amp
plates 9, 10),

* For the In-Fusion and S kit products, only 1/10 of the total transformation mixes were plated for
the 0.5 kb, 1 kb, 2, kb, 4 kb, and 6 kb insert sizes, For all other fragment sizes and the
Directional T kit, the entire transformation was plated,

53} cloning A28 A&l %= A3}t In-Fusion A]28-& Harvard
Medical School™, Stanford University School of Medicine™ % University of
Oxford® 55 X3t t}eFsl high-throughput cloning T2 A Eo] A&-%
7o) 3t "%"E} EFY dry-down BFgoll thgk HI2E A3}, 28 2AY
o4} high-throughputol|A] 593} cloning &< R vl 3k 2 71A] )
5% 12 kb7}A] cloning®] 7158k it}

M In-Fusion2 A}RSHH =311} Cloning ME7H

In-Fusion 7|&-< 270 9] DNA ¥t o2} 47] 9] ©H7tA] ShH o] wks-
© 2 A3} cloningo] 753kt Y, B4re] PCR AHES AlgH B4 g
7} 8 glo], one stepZ X3 3}E ME ol FA|o cloning & 4 T},
In-Fusion ¥h$-& |22 cloning 7FeAlS go] T} &3 B A|l2HS
AREEHE B3 7hEdt A 2he 7|8 B E B AR 4 gla, gt
43 9 A A2 DNA @ A7 =2 X8 point mutation 4HY, U5 &
F SR A A2, FA2ke] ag W8 Fo] 7FsETH . InFusion They
ok Abo]z9] Bl insert2tE wh2 3l HE]sHA| cloning® 4 L7] Wi,
7% Cloning Al2=gl oA A=A E clonings T3} & 4= Sl

WA

[Construct Design] Murine (m) PD-L2 ¢] extracellular domain'”, murine
immunoglobulin G2a (IgG2a)2] crystallizable fragment (Fc), 123 murine
IgA tailpiece™ & codingdli= DNA A 9-& Sequencher™ T2 (Gene
Codes) 22 EA-7 T vectord]] ZHEEF AlEH 0] 33, o] A3
22 murine dodecameric immunoglobulin fusion proteing ¥H=& Zl o]
ek 20~30 bpe] F-AA} Eo]F APl Agd dHH} overlapHE 15
bpE ¥ o] sense®} antisense PCR primerS TARQISFATH (29 29 & 3 3
%), B2] DNA ©HEL cloning ¥H3- 59} In-Fusion Enzyme©] o] tH3}

March 2010 - 3
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nucleotide= F7}814] 7] wli-ofl A o] glo] A= St

In-Fusion PCR Cloning®2 AH&-3}7] $13}l overlapping primerE T2}k
32} &b Clontech?] In-Fusion Advantage PCR Cloning Kit] w72
(PT4065-1, www._clontech.co kr)& Z+=3}7] vlgkc}, %3k Clontech&
http://bioinfo.clontech.com/infusion/o| 4] primer TJA}1& $J%+ online
toolg A|F3}kal Q)

PCRE DNA @& % 23 wj:= high-fidelity 2] hot start polymerase 2 %—%
32 ™, PCR 5= 2HE-L gel-purificationdle] OD#S S48}, o] o
TolA 7| Eo7 /\}%—51 vectors Nco 13} Sal T & AF&3le] *4355}
(linearization) F} AT}, 15 bp overhang®] 1+ vectori= high-fidelity DNA
polymerase® PCR S-3&3 4] W& 4= QJTh,

52 Clontech®] In-Fusion PCR Cloning Kit2] w774
(www.clontech, co kr)l| whg} o] FHc}, WH-3-& 25~100 ng A}o] 2] vectorE:
*Fg-:o‘}ﬁijl 1 mole vector & Z}Z} DNA ©# 2 mole?] H| &= ¥k-&-351 9t}
B3 & In-Fusion ¥H-35-& TE buffer® 3]A3le] t 3t o2 & 2 A3} 5} ¢
AL At E AR 891 F sequencingS F3le] 2 <l 313t}

In-Fusion ¥k

PD-L2
extracellular
domain
1
migG2a Fe
3
L Frects
- migA tailpiece
- [
—»
[ .
[ =
<
—>
= L
] )
-
o
%

Expression Vector

721 2, Seamless construction of a three-domain immunoglobulin fusion protein with a four- piece
In-Fusion reaction, Segments were generated by PCR using primers that contained a 15 bp
overlap with the adjacent segment, and 20-30 bp of segmentspecific sequence. Colored regions
indicate overlap regions with 15 bp of identity, Arrows indicate PCR primers, The segments were
joined to a Nco | -Sal | -digested expression vector in a ligase-free In-Fusion reaction,
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Comtimued:

i 3. Primers for PCR Amplification of the PD-L2 Extracellular Domain, IgG2a Fc, and IgA Tailpiece

PD-L2 Extracellular Domain with 15 bp Overlaps to Ncol-Digested Vector and IgG2a Fc, 693 bp PCR Product

Sense (Ncol site is underlined)
5'-TTCAAATCCACCATGGAGACAGACACACTCCTGCTAT-3'
Antisense

5'- CTTGATTGTGGGOCCTCTGGGGACTTTGGGTTCCATCCGA-3!

lgG2a Fc, 678 bp PCR Product

Sense

5'- GGGCCCACAATCAAGCCCTGTCCTC-3!
Antisense

5- AGTC-3'

IgA Tailpiece with 15 bp Overlaps to IgG2a Fc and Sall-Digested Vector, 100 bp PCR Product

Sense

5" CTGTCGGGTAAACCCACCAATGTCAG-3'
Antisense (Sall site is underlined)

5'- AGTAACGTTAGTCGACTCAGTAGCAGATGCCATCTC-3'

[Multiple Fragment Cloning Zz})
A¥H=Ql cloning®] 7 2 Aok AF ske £2 A o]¢je] HatA]
She 37194] oflietto] A MRS Aolch, fshA She ofietbe 7
Z WHshg el 7 e O A7 3l o] 7] wjidl] £3) fusion protein
3} recombinant antibodyol] E2|3}7] 283t} clonteche A3k §45 AR
3FA| &3l PD-12 extracellular domaing codingdli= DNAS} 1gG2a Fc
domain, IgA tailpiece, Z12]21 DHFR selection cassetteS E§F5H= expression
vector7HA] & 470E FZAAIFA murine PD-12-1gG2a Fc-IgA tailpiece fusion
proteing A|2H}F I}, Vectors A8 3}817] 151 Neo 13 Sal 1 site 2 ARE-
3t az, A8 3}E backbone?] 15 bp A2 A Y (complementary overhang)
£ 0|83t 5 £33 & S AFAIAY (F 3).
Fusion protein domain A}o]oll= o ek A|gh G4 % AREEA] ¢St} In-
Fusion 7]52 AL8-3HA | insertol] o] w3k A|gF A4 A2 DR E 31A] &)
W&ol SZ 5= B35 Wl e Neo 13} Sal 1 914+ cloningS Aai3}A] &
U}, In-Fusion ¥H3- 5 A A3k DNAE 4 79| colonydl|A] E2]3}e] NeoT +
Sal 1 Mg &4 A2 EXEAt 4 719 colonydl|A] ¥ 4 7]¢] DNAS
E3akal ol Aol 1=t 2 F 270 cloned] G71M G 248 A
PD-1.2-1gG2a Fc-IgA tailpiece fusiong ¥8H8l= 1.5 Kb coding region©i|A]
error/} 1= Ao] FlET} (£ 4). T2 2 MluT A 2] E 3}o] plasmidS
A& 3}A17] 3L, DHFR-deficient CHO M| 39| transfection 3F¢] DHFP ¥Hal-&
Adskgi}, A3E o 2 A 65 kDa fusion proteing 12 mg/liter A 4=
AT (29 3). o] A= In-Fusion 7]&0] Algt T4 ALE glok oy 7
o] DNAE ARgsle] b o] =84 A28 A (recombinant antibody)

E AT T IS BAFE Aol
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E 4, Transformation Efficiency of a Four-Piece In-Fusion Reaction

Exggc;]e:@ar lgG2a Fc 19A Tailpiece Vector Tran;gtrﬂants ,\’\“3- g{:ﬁgggg
%?13 r?g 678 bp, 6.0 g 10‘_)8 Eg I 5%6r?gbp 120 202
KDa 1 2

188
98 e
62 " .
49
38
2
17

12! 3, Recombinant Antibody ProteinProduction,

One g of purified protein was analyzed using SDS-PAGE under reducing conditions and stained
with Coomassie blug,

Lane 1: Protein molecular weight standards with size in kDa indicated.,

Lane 2 : Murine PD-L2-lgG2a Fc-IgA tailpiece fusion protein,

Contimued-

M In-Fusion A|AH &

Cloning Spin
H = 3 Eff 2k | Ephancer | Columns Tgﬁga
Included | Included

In-Fusion Advantage PCR Cloning Kit Liauid | 10 s
w/Stellar Competent Cells q 639629
In-Fusion Advantage PCR Cloning Kit
w/Cloning Enhancer & Stellar Liquid | 10rxns | Yes 639630
Competent Cells
In-Fusion Advantage PCR Cloning Kit -
w/NucleoSpin & Stellar Competent Cells Liquid | 10 mxns Yes 639631
Liquid | 10 rxns 639619
In-Fusion Advantage PCR Cloning Kit Liquid | 50 rxns 639620
Liquid | 100 rxns 639621
Liquid | 10mxns | Yes 639616
In-Fusion Advantage PCR Cloning Kit Liquid | 50rxns | Yes 639617
w/Cloning Enhancer
Liquid |100 rxns| Yes 639618
Liquid | 10 rxns Yes 639622
In-Fusion Advantage PCR Cloning Kit Liquid | 50 rxns Yes 639623
w/NucleoSpin
Liquid | 100 rxns Yes | 639624
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