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&3l Wolth. Alw 9 ARE WHE wjEE Al 29 hook S
2 AEFo 2N 33 Bold wWigRERE fAAY] AR
o &k 2 /M) & A wiE7HA Tt 2719 499
227t 7153 E0th B3 TAR cloningHe] a4 AZF
o 33}k hooks] Zololl T3t ATelA] F 40 copyE A v}
£ ®2d(v-Ha-ras: Tg.AC transgene)s AME3lo] XA g
3% Zol?l °F 40 bp(s, 6)2F A9l FAKHAl ok 60 bpe] o]
wo 2% F8o] 7FsskA Hoj(19), H3 Ak bl #e-
DNA 47158 Brite 2w {44 £217} skl =0t

TAR cloning®| 4] 7F% £ 23k Q1IAQ] hook> homologous
recombination®l] 2F312E o ATV} o] FAATIG, 6, 8, 19-
21). T3 2d 8] Je 3} B AE Fol dig ¥ f
ZIA| (Comparative genomics) 37+l tl8] TAR cloning 9] &
& 7FsEs 2R A w9 S48 rE 7RG e
2 ol vl F7A Aol TAR cloning He| 84S &
o}17] 9J3| Target hookoll ¥o1E ARt A5 dol W& &
2y N2 ZAETH20). 2 AF, o2~ 29 (v-Ha-ras: Tg.
AC transgene)= A83}4] TAR cloning 9] ‘35 dAZF ol &
23} hook?] AFEA AEE °F 80%2] 454 hookS & FH 3]
F20] 7158S 8H3lTho). ol=ig AFe 40 bpe] do]2A
ok 80%2) A84E A hooke 2% F2Yo| 7Fs3lthe A&
oujate, g FollA ¥ F3HA} HEE o83l BRI} 9l
€ & AEZY orthologue w817} 7Fsdithe A& AlALE}
(20). =3t A7+e] hHPRT(human hypoxanthine phosphoribosyl-
transferase) 44 F2o AMEE hookS vl-20f Z-235)]
QFH 02 vl mHPRT 534S #-2]31TH?20).

B a7+ A2 gE FdA 53544 orthologueE #2]3}
aAt & o, Ay dele 9] A duide] BlegR ol
Target HIE Rl Exsle vldsd o] 2L 37] 32
OE Zr|2 EAg & 3ok 12E2g B AFAE plasmid
EAAE o]83}4, plasmidol]l EXI3E HIS? 7o} WEA7]
his3-TRP1-his3 &8 Atolo] e Azt 588 AT
AYAZL his3-TRPI-his3 DA Woll& plasmidell EAS= HIS3
FraAte} vidEAd A7IMEE AU, of FdlA ol vl
A 7MY FEo] Y9 target sequence®} H]iL3}H A3
HEE Ad A FA4ES 78S Ad A& At 2 4
7 v A7IME Fitol s S Ad wHE AL
B3 A, AR E&0) 28 o) TAslA of=fd 7H
Zo| FeNZEe] g8l TS vIAE o= WK o
HEE olgf3t A= TR F Atol9] orthologue 2]l E o
target hook Aol -3 AAZA 28T Ao = Al HTh

Nz o 4

ME ZF ¥ plasmid DNA

B Ao AMRH FolEY Saccharomyces cerevisige= VL6-
48 TF(Mat @ his3-4200 trpl-Al ura3-52 ade2-101 met14)°] 1
(11), DNA 53| Al8-2 U39 &5+ DHIOB (F mcrA A
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Fig. 1. Isolation of the target gene by in vivo homologous recombina-
tion in Saccharomyces cerevisiae. (A) Scheme for isolation of the
target gene as a circular YACs using TAR vector. The TAR vector
contains sequences from 5'promoter region (checked arrow) and from
3' end (large black arrow) of target gene. Yeast cells were transformed
with genomic human DNA along with a TAR vector containing two
target hooks. Arrows indicate positions of primers used for detection
of positive clones among primary transformants. (B) Schematic
diagram of genetic selection by homologous recombination between
the modified his3-TRPI-his3 fragment and HIS3 gene on pSL201.
TRP1 gene was used for detection of positive clones after homologous
recombination.

(mrr-hsdRMS-mcrBC)  080dlacZDM15  AlacX74 deoR  recAl
endAl araD139 A(ara, lew)7697 galU galKA~ rpsL. nupGyS Ak
83ttt

2 43 AL&d pSL201 (Fig. 1, Fig. 2)2 YDp-U plasmid
@ #1211 kb URA3 F3AS BamHl 22 2%} Bejst
o pRS313 vector (24)2] multi-cloning site W] BamH1 site]l
ligation® & AFAAZTE ©] A AE2 pSL201 vectors HIS3
Aeupr ol FA o URA3 AEviAE AUA B0 288
AR wlE pSL201 vectorS A|FHE A BgllIE A ejste] 24
9} vector® ] AME-RITE.

Target hooks2} M8 A|Zl DNA £HH ol X%t

E 23] A2 plasmid model systemS 7|1EH 02 AFFAl
A7) go] B o7 EA)S= pSL201 vector (Fig. 2) W]
HIS3 SAAe} o] HIS3 #3Ake] 9FE FE-(40 bpe] 5-hookT}
20~80 bpe] HMAA 3-hook)THE A LJ3kal TRPI FAAR X3
B his3-TRPI-his3 DNA ©HEFig. 3)Alole] A5 AAZEE
S ATHFg. 5).

WA Target hook®E AIZE original hook?] FZ& Fig. 39
9Zzol] YER 21, ©] hook?] HIS3 34 UlellAe] 94 &
XEL Fig. 40 JERITE & g EAI8h= 40 bpd] 5-
hook¥} 20~80 bpe] WHE 3-hooke] = H F7IMEL 72}
Fig. 3, Fig. 49} Table 1914 BoFT) ¢ wedl] EA8h=
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CEN/ARS

Fig. 2. Construction of new yeast plasmid pSL201. The pRS313
(Sikorski and Philip, 1989) plasmid was modified by ligating a
BamH1 fragment (1.1 kb) of YDp-U (Berben et al, 1991). Finally, this
new plasmid (pSL201) contained two auxotrophically selectable
marker genes (HIS3 and URA3). The functional DNA segments of the
plasmid are indicated as follows: CEN/ARS = a 518 fragment of a
yeast centromere sequence (CEN6) and autonomously replicating
sequence (ARSH4); HIS3 and URA3 = auxotrophic markers for yeast
cells; Ap = ampicillin-resistance gene.

his3 SH Mol TRPI FAAE A8 931, Table 19
5-hook FZ:oll YDp-W(2) vector & TrRPIE 43517 9%
GAATTCCCGGGGATCCG (17 bp)e) B7IMEL AAsS
primerE AL, 3-hook FZl= AAGCTAGCTTGGCTG
CA (17 bpyE AZE primersE FAISHIEE. ©]213) primersE3}
+3 DNAE YDp-W vectorS AL83le] PCRE S8ttt
PCR WH8-2 9700 Thermocycler (Perkin-Elmer)Z AF&-3ta] 94
°C, 2 ®3F 1 cycle, ZLE]3L 94°C, 303%—58°C, 30%—72°C, 2%
2] HkE-§ 25 cycles BF-AIZL 3, 72°Col A 78 1 cycled] 9%
HE8-& TS AT PCR 222 1%9) SeaKem GIG agarose
gels AME3t AY|P5S B3t 13t o]gA dojn
PCR A& Bglll 48 AE)dle] H8Eek pSL201 vectors}
A @ 2831 thFig. 5).
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Table 1. DNA modified target fragment for this study

TAR cloning®ll F|A= ¥P54d 7459 93 241

his3(40 bp) - TRPI - his3(20~80 bp)

(A)

(B)

F1

2 [ @ TRPIZ77
© @

F3 1G]
(C) 20 bp (SV40)
MF1 B TRP! - V222
©
MF2

6 bp (EcoRl1 site)
|

MF3 ) TRPI -]

MF4 (a)

Fig. 3. Construction of the mosaic hooks contained different spacing.
(A) showed the original hook of Ais3(40 bp)-TRP1-his3(20~80 bp).
TRPI was used as a selection marker after TAR cloning. (B) F1~F3
showed the different size for 3'-hook. (C) MF1~MF4 contained the
modified spacing on 3'-hook. URA3 was used as a selection marker
after transformation.

et al. (22) 2 Sherman et al (23) W& AHESHTE AT
DH10B2] %44 H|X|Z LB (Luria-Bertani) broth (0.5% Yeast
extract, 1% Bactotrypton, 0.5% NaCl, 50 pg/ml AmpicillinyE A}
gabo] 370co) A wiekstant AW #jkls YPD(1% yeast
extract, 2% polypeptone, 2% glucose) HAHI=]9} &7 2%
Bacto-agars M7+ YPD LAHIAE A-E-313T)

Spheroplasts transformation®l] AMH2-5 Sorbitol-Ura A= 1
Lol 28g2] Ground Ura minus Powder Mixture[0.67% yeast
nitrogen base (6.7 g), 2% glucose (20 2)9 HisE AL &
ob]i=k(1.3 gleh FAMEA S FgAE 913 1 M Sorbitol&
H7¥8kaL 20 g2l Bacto agar (Difco; 2% finalyE 7138t A&
stk olw ARBEE EF oAt HEE tad 2tk
Adenine sulfate 4 g, L-Arginine *+ HCl 2 g, L-Histidine 2g, L-

his3 arm : 5’-hook

Length  Spacing
ATGACAGAGCAGAAAGCCCTAGTAAAGCGTATTACAAATG 40bp  Correct

Modified region  his3 arm : 3’-hook Length  Spacing
F1 TTATGGCAACCGCAAGAGCC 20bp  Correct
F2 ACATAAGAACACCTTTGGTGGAGGGAACATCGTTGGTACC 40bp  Correct
F3 GAGGGAACATCGITGGTACCATTGGGCGAGGTGGCTTCTCTTATGGCAACCGCAAGAGCC 60bp  Correct
MF1 GAGGGAACATCGTITGGTAC Ctatacactaaaaatgaatic TTATGGCAACCGCAAGAGCC 60bp  Correct
MF2 GAGGGAACATCGITGGTAC Ctatacacttaaaaattttatatttaccttagagaattc TTATGGCAACCGCAAGAGCC  80bp  Incorrect
MF3 GAGGGAACATCGITGGTACCtatacaTATGGCAACCGCAAGAGCC 46bp  Incorrect
MFE4 ACATAAGAACACCTTTGGT Gtatacacttaaaaattttatatttaccttagagaattc TTATGGCAACCGCAAGAGCC  80bp  Coirect
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5’-hook (a)
SRR AGTA

ARCCGTATTACARATGNAACCAAGAT
TCAGATTGCGATCTCTTTARAGGGTGGTCCCCTAGCGATAGAGCACTCGA
TCTTCCCAGARAAAGAGGCAGAAGCAGTAGCAGAACAGGCCACACAATCG
CAAGTGATTAACGTCCACACAGGTATAGGGTTTCTGGACCATATGATACA
TGCTCTGGCCAAGCATTCCGGCTGGTCGCTAATCGTTGAGTGCATTGGTG
ACTTACACATAGACGACCATCACACCACTGAAGACTGCGGGATTGCTCTC
GGTCAAGCTTTTAAAGAGGCCCTAGGGGCCGTGCGTGGAGTARAAAGGTT
TGGATCAGGATTTGCGCCTTTGGATGAGGCACTTTCCAGAGCGGTGGTAG
ATCITTCGAACAGGCCGTACGCAGTTGTCGAACTTGGTTTGCAAAGGGAG
AAAGTAGGAGATCTCTCTTGCGAGATGATCCCGCATTTTCTTGAAAGCTT

TGCAGAGGC TAGCZ—\GAATTACCCTCCACGTTGATTGTCTG%GAGGCAAGA

B GAACCRACCTITACCUAATEG €
[T TCTTATGIAGTGACACCGATTATTTAARGCTGCAGCATACGATATAT
Fig. 4. Composition of the target hooks for HIS3 gene of Saccharomyces
cerevisiae. The 5' hook sequence showed the (a) region of Fig 3. The
other sequences, (b), (¢) and (d), matched with left side on his3-
TRPI-his3 fragment, and dotted box (variable region) showed the

region located between (b) and (c) in Fig. 3.

Isoleucine 3 g, L-Leucine 3 g, L-Lysine - HCl 3 g, L-Methionine
2 g, L-Phenylalanine 6g, L-Threonine 20g, L-Tryptophan 2g,
L-Tyrosine 3 g, Uracil 2 g, L-Valine 15 g& E%-& o|g&}e] 2
A& F 1 L AR 1.3 g& A8 Top agar Sor-Ura ®iA)
+ 1 Lo 28g9 Ground Ura minus Powder Mixture, 1M
Sorbitol, 2231 30 g2} Bacto agar (Difco; 3% fina)S 2o} A}
319t} SD-His ¥ A1$} SD-Tip ¥l A= 1Ll 28 g9 Ground
His minus Powder Mixture €2 Ground Trp minus Powder
Mixture®} 2% Bacto agars 2] A3} T

Yeast spheroplast transformation

Spheroplast competent cellS A=357] 913 S0mie] YPD o
AR ER gFE HAEF F 30°CAA s s,
0Dy =1.3~14A dF8 w33, 20ml2) 1 M sorbitol 2 &
gale] 4Tl 3087 WAEIATE HEAE 2300 X g, 4°CoA 5
B3 94 BEstel }AEe &, 20 mie} SPEME-(1 M sorbitol,
0.01 M sodium-phosphate pH 7.5, 10 mM disodium-phosphate
pH 7.5, 0.5 M EDTA)°| WA dEretdtt Akl 209
zymolyase(10 mg/ml) (ICN Biomedicals, Inc. 20T)2} 40 pi®] 14
M B-mercaptoethanots Wil & 412 F, 30°CelA oF 20 £3F
50pm ol3tE Wi =gAl " wjgEgch AEe
spheroplasts FES ZA1517] 98] FEA2 1 M sorbitolT 2%
SDSe} /108 o] 0.D600 g& F33 1 M sorbitol/2%
SDS #te] 4~5 vi7} WEE 3Fgt). zymolyase X7} Bt A
FE 1000 X g, 4°CollA 583F A4 Bt I F B-
mercaptoethanol®] AAE 3] 1 M sorbitol®2 7 H WAF
o FAE DA 2mlS) STCEA(1 M sorbitol, 10 mM Tris - Cl
pH 7.5, 10mM CaCL)2.E FEFSIG ;. 15 ml®] Falcon tubeoll
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pSL201 (modified spacing fragments)

his3-TRPI-his3

Co-transformation into ycast
(Ura" selection)

Homologous recombination
(Ura* Trp* His™)

CE/V/ ks

Fig. 5. Schematic diagram of genetic selection by homologous
recombination between the modified his3 (40 bp)-TRPI-his3 (20~80
bp) fragment and HIS3 gene on pSL201. The pSL201 vector carries a
yeast centromere (CENG), a yeast selection marker (URA3) and a
negative selectable marker (HIS3). The original hook fragment, his3
(40 bp)-TRP1-his3 (20~80 bp), also contains two HIS3 gene-specific
targeting hooks and a positive selectable marker (TRPI). Homologous
recombination between the modified his3-TRPI-his3 fragment and
HIS3 gene leads to his3 disruption and then shows the Trp* phenotype.

A4kl 50 ng®] TAR vector$} 100ng?] 7+ E/E DNA &
g vlg] #3115}, Spheroplasts TEF] 450 WE 2o] 7144
e F Ao 108 WX e ¥, 5mlo] PEGEH(20% PEG
8000, 10mM Tris - C1 pH 7.5, 10 mM CaCI2)—§‘ Y tubeE
invertingdle] 7PHA 4331 Ao 1027 FAT 1000 X goll
Al 5 AalEEisle] s & ASAE 2ALYA AAE
3 1ml® SOS (IM sorbitol, 6.5 mM CaCl,, 0.25% Yeast
extract, 0.5% Bacto peptone) S-¢fof] Fgsle] 30°CAlA 1A
wjakslsdo). olul TOP agar Sor-HisE %] glass test tubeol] 8
mb¥ Bk 50°Cel] T3t 9] MgdES Top Agarel]l 24
2 o] ¥& & Sor-Ura plateol] ZAAHA Hof plater}
=2, 30°ColA] 3~4U3E B kERATh(L, 16).

Positive clone2| &9l

E AR A= pS12012] HIS3 F3= U X3 Bgll
A g Zet AF o= v F, WA his3-TRPI-his3 S$HE
Fig. 33 B W2 FAATSI] A8 vector W] HIS3 77
A} his3-TRPI1-his3 DNA B8 Alole] =g vies %
A3l tHFig. 5).
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spheroplast ¥ AHEHOZ SD-Ura plated]] V& FRAARAE
OJFAINE o] &3t 3t plate T 30 72 colonyS patchFe). 2
~3% FRF 30°CelA wjF F THAl SD-His plate®t SD-Tip plate
o replicadte] 30°CellA] 2 I+ wjoketet. 7 dfo g Jad
A AgelA Z1ZE 1000 e FAABANE AL
ol@ SD-His platedl] A= AF2}A] 831 SD-Tip plated M= & =}
g E24Y7} Fig 59 22 AEde] Lol His Trp* 844
A2 A positive colonyZ TH53H3 )

23 & 0¥

in vivo homologous recombination 2{=0f CHE! target hook
2| model systemS| 1%

oA YoM dofve e AAETHES o] 83 TAR
cloning {2 B35t Al DNARRE B4 §244S 24 2
FE 5 Y= WHOEM Target FraAte] ol EAsh= 47
Aol HR7t BpHoltt, olelgt Hr|Mde] HRE of8std]
100~500 bp Z719] target sequenceS PCR WO 8 FE3o]
olE vectordl €] hook®. R o]&3} aejuE Z2Y o)A
hook AZHS AFe] 3 DARA ezl 2 Ay
F 88 FEo|thFig. 1). FA7IA single-copy 1A F-2lol] A}
€% hook®] =71 oF 200~1,000 bp] HAOJHOER(L, 4, 9-
10, 12-14, 19) ¥ FA7 RS} F10) 100~200 bp 0|3kl &
#A3HA TAR cloning & AFE-38}7] of8 & Aoz Algdd
ol2]gt A 2] B3} TAR cloning® 84S 77171 9
Al %A Noskov 5(19)°] Tg.AC transgenic mouse ZEAE
o]43} oF 60 bp Z2°12) hook®Z TAR cloning®] 7Fsalthe
Z& BT o]gdt Ak SolA A G, 6) Yoluks 454
ANZFHGo 2ag 471G Aol 40 bpst vl FALSIEE

E A5 AE human single-copy F-UAE HH FEYo) AL
&34 S3Fg 1A), AEE B ©8d 5 e plasmid
system® T-E39CHFig. 1B). WA A8 2 oA 73 A
# 7o) pSL201 vectorS THEAL vector W2) HIS3 -F-ARLe} AF
BTAAZEE & e FE his3 DS AUn] Aevp g
A TRP! F-AAE 714 DNA ©98-8& DNA $443 PCR ¥
& o] 83t A2etAtHFig. 3, Table 1). Fig. 304 BoF=
his3-TRPI-his3 DNA TFH-S o] 83}] F1~F33} MF1-MF42] 7
F5e WEAR GHes AZEHT. target hook2F AMEF1E
GNXNE AR Z A= Fig. 4004 BolFes AT o] Soli
RIS f1RARRe] 59} 3. EAshE drIAGEA, S-target
hook @ ZE 40 bpe] FYE FVIHEE AU 3-hook> ZF7)
& 32719 ¥IdEA 9719 ARE FE3F 20~80 bpe] G
MEE ol ARsIAT o]FA AZHE vector B DNA ®HE
2] DNA @71M S 2738t g5t ME-S F2lsnt

Plasmid system LHO| M target hooke| Z10[0}] Lt 48t
HAN7A] hook® 2 A3 DNA G7[vjd el Zole= thrl 200
~1,000 bpE ©] 9] Wel[A= TAR cloning?l E&ol 43¢

TAR cloning®] M= BPEEA 1H4

to,

9% 243

2 A Ao 2 RE A single-copy F&AI! HHPRTE £
=) "o AR Dol A5l TAR cloning Hol
2o} 2o Ao A48 4 e heds BAFArk19). ©]
+ vh9-29) A% DNAE o83 H9-EA] hooke] Zol7t 63
bp~750 bpE Ao)7} 10 v} ©)F Ao)5 7P E Erekal,
A B2 WSE 040~045%2 A9 BUT 558 VeI
ol AEAEY] single-copy HAAE E¥O= hook?) A A
o1& oF 60 bpZHA| F4T ¢ Jrhe RS Avlshe AoE, B
3 (DNA E71AE9] dlMe B3 # AViMg gRutes
T F8Y0] 7hsdithe A4S Rk
2 AT plasmid system@ 24 EAAAZT o] Aol
2= hook?] ZolE & U &o]7] 918}, Fig. 35 4ollA] Ho
= 3-hook BE-S A5k 22} 20 bpb D), 40 bplc+d
adedy 128]1l 60 bp(c+variable region+b)E Hol7} ME TRE
hookS A'd DNA T8 A1) o & A A2kl 2-5d7]
230l 3FS v+ Target hook?] +ZE Fig. 3Bel e
2z, e AEol 50 ng®l TAR vectord} 100 ngd] A& T}E
719 DNA @S AlME-ste] FHdgE a8ttt Original
fragments Bl E319], FI~F3 @HE o] 83 7} AF-e 53)d
ABoIX Ura” FAREA = b A3 T 9F 3,000 M= A
£ T2 DNA @ 7holl A9} fALE HiegE Ve UT)

o83t Ura” FAAZA FolA 1000 719 EF2UE AR8-3lo]
positive colony(His-Trp*)E 2ASHATHFg. 5). A2 & 27]2
Y] FF9 DNA TS ARgele] e dAzde AR A7
20 bp, 40 bp, 60 bp, 80 bp2] hooks AFE8NS W), 27 1
HI=7} 2.7, 355, 3.3, 3.6%% A UERGTHTable 2). 1
zg B A% AME-3 plasmid systemol| A= target hookd] 2
o|7F 20~80 bpZbA WSIAAT 11 Zolo) W& Ggko] =A) 1}
ElbA] &ol, target hook?] Ho)E plasmid systemolAE €F 20
bp7tA| FA4AT 4= S-S HAET

e

Target M2 LHO| ZEX{St= HIASM IO TAR 2
2o vI=0l O|Xl= S

b4 <d5toll 4] TAR cloning .25 Tg.AC transgenic mouse
S RAARE AHgEte] Ak B2)7h 7S target hook®) 7]
Aol gt FEA BEE 2AFSATH20). L 23 °F 70%2)

ot TAR ZRdHo] Ueldl B9l YINLYRE o] &3] of

Table 2. Frequency of Trp*His™ positive recombinants among the Ura®
transformants for different size of 3'-hook

DNA fragment Trp*His/Ura* Frequency (%)
Original hook (80bp) 36/100 3.6
F1 (20 bp) 27/1000 2.7
F2 (40 bp) 35/1000 35
F3 (60 bp) 33/1000 33
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Table 3. Frequency of Trp* His™ positive recombinants among the Ura*
transformants for different spacing on 3'-hook

DNA fragment Trp*His/Ura* Frequency (%)
Original hook (80bp) 36/100 3.6
F1 (20 bp) 27/1000 2.7
MF1 9/1000 09
MF2* /1000 0.0
ME3* 3/1000 0.3
MF4 15/1000 15

Zo~9] orthologue -F-32t ®&)7} 7hssithe 218 Ax1ek 2
Folc}, o83t 7FadS FR1E7] st w229 single-copy
FHAQ mHPRTE 97t Ao 25E] hHPRT 3R] £
AFEE TAR vectorS AMEsl] 92 AlFC28E AFFo=E
E359tH20). olw ARE target G7INGS Q15 v
Zholl oF 85%9 S el oledt A7AdE
orthologue E&]9 g TAR E239 F-8A& AlAKEH Aotk
(20). Z22{1} ©]&7te] orthologue HEISHA} & v UEF Fol
M EAEHA ¥ F7IMge] e FdAe EAske A9t
At} o|RA AEA FEF BAFEA o] o] EXAF A
ol target B W9 FFA B ol R A7)
A5 FG71ME Aoldl] oA EAlskerls 299 Adu)
9% g9low ZF4s ¢ gth 2HER B AjMs AF
3 B71AE Aloldl At BEEA F71AES) 7H40] T]X)
932 2AE

B At AMEE AEAAIZ S 93RS vlX= target hook
o) BlaEA 94 249 A71e Fig 3 Coll R,
oA AZE original fragment, F1 &3H 12|l target hook W
o BPEA 2HAS PolA MBAIZ MFI-MF4 GBS A4}
o] Fig. 59} 5U% Aoz FAAS AFS 33t gl
A3}s} o] MFIMF4 TS o83 A9ol% Ut P2
A 7 A9 AR WisE Yehigich 1 dx dojdl Ut
HAARAE o183} 7 APT F 1000 ) FRUS ol &
8l positive colony(His Trp*)S AT 2 25 20 bpst
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bp2] hookS AHE-&+ ARt} e H=E Ueligict. o] A
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ABSTRACT : Effect of Non-homologous Spacing in Target DNA Sequence on the Frequency of Cloning

Based Homologous Recombination

Jae-Woo Kim!, Eun-Ju Do, Se-Lyun Yoon, Yun-Hee Jeong, Young-Ho Yoon, Sun-Hee
Leem, Yangil Sunwoo, and In-Ho Park*. (Department of Biology, Dong-A University,
'Department of Clinical Pathology, Dong-A University Hospital, Busan 604-714, Korea)

Transformation-Associated Recombination (TAR) cloning technique allows selective isolation of chromosomal
regions and genes from complex genomes. The procedure requires knowledge of relatively small genomic
sequences that reside adjacent to the chromosomal region of interest. This technique involves homologous
recombination during yeast spheroplast transformation between genomic DNA and a TAR vector that has 5' and
3' gene targeting sequences. In this study, we examined the effect of non-homologous spacing sequence in target
hooks on homologous recombination using a plasmid model system. The efficiency of homologous recom-
bination between the modified his3-TRPI-his3 fragments and HIS3 gene on plasmid were analyzed by the char-
acterization of Ura* transformants. The numbers of Ura* transformant showed same level when seven different
modified his3-TRPI-his3 fragments were used. But the percentage of positive recombinants, Trp*His™, dra-
matically decreased when used the modified his3-TRPI-his3 fragments contained incorrect spacing of non-
homologous region. As a result, we suggest that incorrect spacing inhibits the homologous recombination
between target hook and substrate DNA. Therefore, we should consider the correct spacing in target hook when
the target hook are used for cloning of orthologue gene.



