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Z7|7} olF & DNAZ Yeast Artificial Chromosome
(YAC)yl| 229l uhEe] /Mdg o =4 AEdad o
g d77E BolatA FEArh2) YACE AZHSAl, scgre-
gation, A3 QAAE {75 2E Sl B signalE54, &
2 Ale) FA]9) TRPIZ} URAZ 9714 9E& =9lsle] qlEe]
oz Aeux| 5 AHgsle] ERAZFAAM 47 S22
7= glvh2). YAC S22 F.43F A4 52] sht= cosmid
of Abalgl < ¢l DNA =7]2] 10w o]4kal 300~1000 kb
2] DNAE £249T ¢ gl 7elvh e o|FA =27]
7h & DNAZ 2% ehn A8l ofx ollg Hol
=}

ATAEE 29 DNA2] Alzghgo] ] =o}(14,15).
a2 A amAEe] A 22 DNAE &l Ew -4
DNAS} €r)4de] & BHA A% 253 (homologous
recombination)e] e} AjZ-E DNAZE BX G 4}
AF) o] S G4 Aozt =, o] WS o
fate] A @A7IMEE EE&HLZ AFHYE ¢ U,
18). ol ARd=ls 2 e oE whge]
el wrnoh Axge] of A dopjmz FHald
100u) e]a} o FA1AZ = 9lrh(13,14). o] £ WY
] QA== EH F A (fragmentation derivative)&-= puls-
ed-lield A F7|FAEPes 2 =27]E8 3T 5 (7).
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YAC ¥ "y Abrlela Adwggl d-44 Awuas
FAFETHE, 6,13, 15). YAC A8 Wle|x 22 Zefav|=
5 AR E. colihd QPO $AH T 23 4
e WrIAMYES TS EE B coliofA] clEReE A4l
g g i), wat, o] WE|= LYSh) HIS3e) 28 mw 4
DA ) telomereE FTEET) o] HR® wleld Z=24F
target DNA®2] 5 2o} ok&3) telomere] 3 dikale]e] =
Aets AgtaEaE o]dsle] weE dales duar 3
FvAd ¥ transformationA|F] 0. 24 HAAHINES =714
A o4 Udvh(13,14), BRAEA] Ha e IR
DNA®} YACY] F53H A7 il A5 Alagte] ¥
odth, YACHIH] A ATl o sl o5
97 A=, Al A e EAlsle LYSa His3
2w A EA S elomerer} A} o]d A vl 2
# AAE YACE lysine(Lysit{ histidin{HisyE FE35=| of
= A A S o] -5l screend 5 ¢lh(14, Fig. 2, Fig. 3).

B Aol Al BT 24892 28 8
715 245 Bl o] £o]8)A| 7| 234 P-galaclosidaseZ
reporter -3 AR sk bicistronic fagmentatin vectorZ
AzsHE o] Ml Aol Au sle) 2] ams)
E. colid|H A€z o2 BAsz $3A7|<d 2ok E7]
Ao oo x BCMVERE Sa= = 581 bps} Internal Ri-
bosomal Entry Site(IRES)E =9lghe gy RAlsias} sl
target DNA%} reporler AH2LE §F A Fof| 4] EA|o] Last
T e el ok, 1), =3 FelEEy sites] 4712
A% AFELS, Pmel, Swal, Pacl, NolS5% <¢lR]3sl= <
7lAL2s =Egkslar sle] @3k =7|¢] A DNAY
cDNAL folspr] 2T 4 Sl= o] glc} asjni
@] bicistronic fragmenlatin veclor® o]$-5}e] o] DNAE
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Saccharomyces cerevisivge T AB1380(a, ura3-52, ade2-
1, trpl, lys2-f, his5, canl-100Ye lysine(Lys), trypsin{Trp)s}
uracil(Uraye] £243h= =] dlA7 =lgles §9 Adr]z
al TRPIF} URA3Z 7}A)%= YACS: Trps} Uraz} §l= wiA]
i Al er AAAF| = o)&& 5 e}, mEl
YAC Axpde] o)&] 59 Helrx|gl TRPIo|L} URAIE
LYS2 vEA R 2]5HA17] YACS Hed o= ehalgler] o]4-
B 5 olw® AUE ERFFe|tH17). Mouse YAC li-
brary poole]l4] primer TRP-2A: ACACCCTTCCACAGATG
(nucleotide & 1633-1650)8F TRP-2C GTCTCAAGAT-
GAGCGACG(nucleotide ¥.3F: 2001-2018)E- o]-&3}e] 957
307, 33°C 452, 72°C 187} 303]9] polymerase chain reac-
tion(PCR)ZE B35l 610 kb2] mouse tyrosine-related pro-
ein 2TRP-2) YAC ZE& <Jolr}. 24 7o| DNAZ
transformation®}7] ¢ &l Li-acelate HPH-2- <msisldo}h(8). €
HBE YACS FFHEls & wAEE Lyso] g wl#|ola] =}
E]—h Antg Aeld oz 719} Lyst £83e] arAxs
<+ Urat} Lyse] @7y Trpst Lyso| gl si=]elA] o]
£R3-g Agalahrt.

FM r

HIE HE

Axekale] WY A7 ol 4R MY, pBIR(I0)
2] EcoRI siteel] TRP-2 -f3A}2] 3 witl B-B(Gencbank ac-
cession number x63349, nucleotide ¥ T 1003-2182)& okE
whsko & Alelgl T A wr|, pBIR/TRP-2F%} pBIR/TRP-
2RE HEgc)(Fig. 1). FAAke] e okilal 715248 9
%} bicistronic fragmentation vectorZ A =Z3)s] $]3, U,;]X-]

4——— PBIR/TRP-2M (9.3 kb)

v pB1R/TRP-2F (9.3 kh)

Sacll Notl Spal EcoRi TEL B1
Tacl Betdl Kbal Pstl ‘
Sall

pB1R (B 1 kb)

Fig. 1. The TRP-2 fragmentation vectors. Unique restriction en-
zyme sites arc shown in the polycloning site. The FeoRI sile was
used to insert the TRP-2 segment into the pB1R fragmeniation
vector that comiains telomere (TEL) and LYS2 as a yeast select-
able marker. The Sall site can be used to linearize the plasmid
prior 1o transformation.
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pBI1R ®WlE]o] 251 target DNAZE -£o)alA 4lgled <=
EE Zo)g2 siled] 87 dr)A9E elA sl 409

Ag AgE A, Pmel, Swal, Pacl, Nofl site5-2 =3]sl9it).
alZ ¢4} sense primer: ATCGATTTAAATTAATTAAGTT-
TAAACTGGCCCTGCAGGCCATCGTAS]L  antisens  primer:
TACGATGGCCTCGAGGGCCAGTTTAAACTTAATTAAT-
TTAAATCGAT-Z amnealingA)7| Clal2.Z 2}2 & pBlues-
cript 11 KS(+)el] 4gl3te] pBS+4l1elels wWEHE #)=F14
t} o] WS Sacl#} Nolo z Adeksle] 4719 378 A
TEAPHT T 9he 97141 2E pBIRe] AHsied
pBLR+416]2he: uﬂag A|Fselvk. pLIGns(11yE Notk(s")
3} Xbal(3)0.2 ehsle] ECMV HRolelA2] IRES %17]4]
i B- galacL051dase FAAZ FEE DNA ZHEES oy
o} m3k, pUCpA WS Xbal(5)5} BxoRIGNo2 Hyls)
o] 2] e A= polyadenylation F-9]8 Eg5l-
DNA HA#x gEsldr). 95 bicistronic fragmentation
vector® A F517] 2] &l pB1R+41 HE]S Notl(5")7} EcoRI
Aoz A2 I A9 Fonsertel TA Al =7 DNA
E gk ligationAl#] 12.5 kb2] pBIR-iGeopA WHE| S
RHES)EHFig 3).

oy

Pulsed-Field Gel Electrophoresis(PFGE)

Z7|7} & YAC DNAE 408 A== 7] 53 7=
ol ARl A1zl F(3) 1% of7FR= A4 contour-clamped
homogeneous electric Geld(CHEF) A A~ (Bio-Rad) & o]
£3te] 14°CellA 603 A B ® 40404 A7) 3 E )
o] DNAS =742 Za|stdcid,7).

Southern Blot Analysis

YAC DNAE EcoRIS R AFE § 0.6% ofrfzn= ﬂf’ﬂf*]
242]2F Egl S0EER z]/ o x ;5‘}_0:] F7HEE 2u§ &
DNA-E Hybond N* ZH{Amersham)®. 2 -7 Church buffer
(50 mM sodium phosphate buffer pH 7.2, 1 mM EDTA, 1%
BSA, 7% SDS)l4 PP2 x|l TRP-2 probes 55°Col|4]
hybridizationg A|# F2% =2 ghqlslgct

2 I

TRP-2 YACS| MAIHY HiskMO] HA

YACH| H28% 34 zapdeks #alshy] Hq
YAC A wlyg ojdsle] Mg paslgich. Zalnw
mouse YAC library pool %€ PCRE o] &5} melanob-
last ZF#| <l tryrosine related protein-2(TRE-2) #1715 ¥3}
= YAC ZE& 29kcl16). ¢] TRP-2 YAC DNAE
puise lield A Fr|ed=xe] 24 Bl 7 z=7|7) <k
610 kb)-& F4lspbEcl. 32 TRP-2 YACS] FApgbare. of
7] 98l chash 2 A9 Wl Z Azsiect TRP2Y 3
2} H—,.‘:},l ]180bp§ A7 #E, pBIR(1M)2] EcoRI site
of skEulsko g Alalsle] Hwl wle, pBIR/TRP-2F2} pB
{R/TRE- ORE THEYTHFig. 1). TRP-Z DNAS ofEwighs.
Z ¥¥sl= F A #lE, pBIR/TRP-2F2} pB1R/TRP-ZR
2 Salle % AL % zhz}e] DNAS TRP-2 YACS T8}
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A. Correct (forward) orientation

—_—
pB1RTRP-2F LYS2 TEL

Phenotype :
TRPY P
TEL o TrptUratLlys"
CEN
Homologous
Recombination
P
Ll il Lysz e Trp+Ura-Lys*
CEN
B. Opposite (reverse) crientation
-—
pairvTAr-2n 5 =
TRP1 Lo T~ - R URA3
TEL 4 . é ‘g —— P TEL TrptUratlys-

CEN

Homologous
Recombination

-—
TEL ¢ 1R - Lysz
4——.———_ i TEL TrptUra-Lyst
GCEN

Fig. 2. TRP-2 YAC fragmentation for transcriptional orientation Events deleting distal sequences by homologous recombinalion are des-
cribed as follows. Homologous recombination between a TRP-2 DNA of YAC and the TRP-2 segment in pB1R/TRP-2F (A) or pBI1R/
TRP-2ZR (B) will result in deletion of all distal sequences, depending on the orientation of the transcriptional unit of TRP-2 on the YAC.
Transformants containing the desired YAC fragmentation products can be identified by the change in phenotype of yeast ccll. TEL,
teleomere; CEN, centromere; P, promoter.

W pB‘lFb’THP-Q/IGeopA (137 kb)

TEL
Pmel Clal

Sse83871 Hindlll

Sge83871 Pacl Notl
Sacl Pmel Swal

IRES Geo pA | Lysz

pB1R-1GeopA (12.5 kb)

AmpR £
Fig. 3. A bicistronic fragmentation vector thal contains IRES and [-galactosidase as a reporter genc. Unique rare 1estriction enzyme sites,
Pacl, Pmel, Swal, and No# are shown in the polycloning site. The TRP-2 segment was inserled mto the Pacl and Not sites of the pB
1R-IGeopA fragmentation vector that contains telomere (FEL) and LYS2 as a yeast seleclable marker. Both the Fmel sites can be used to
linearize the plasmid prior to transformation, The plasmid was constructed as described in Material and Methods. Details of the plasmid
constructs are available upon request.

L Z9AF| Li-acetate W o2 ikalalgict. & A Eel olef| 4] AFE A 23te] oJeofwdtl(Fig. 2). TRP-2 YACe| Fig.
A] TRP-2 YAC} 23] wig|¢] FE52-5<] TRP2 DNA A} 22] Acl|Afe} o] Aakg whake] Al zha glol
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Table 1. Phenolype frequencies among transformed yeast

Number of colonies analyzed

Phenotype Lys® Trp Ura' TrpUra~ % of Tp'
Plasmid Lys' Lys** Ura Lys’
pBIR/TRP-2F 32 0 3z a2
pB1R/TRP-2F 52 0 10 19

*Deletion of sequences disial to the integration site produces this
phenotype in a cell containing & frapmented YAC.

pBI1R/TRP-2FZ o]ﬂ.,&] /’-]Trl ;ﬂza‘loﬂ 25 AﬂJHE]I_ 2
FrEAS-2- URA3 A1) A=7F F4] o152 DNAZ} 24
=3, Al wlee] LYS2| AslEe=E E‘—EH 2] Trp'Ura'Lys
2] FHEel|lA Trp'Ura Lys'®| ¥8-2 7}A7 5o}, 2o
Zh =] = Fig. 22 139-] 7o) M ﬂ%”oﬁc.bl AArZHE 7
X SlE YA A pBlRfT RP-2R A il s] Ah )|
5‘-}}-9* °A TrlfUra Lys*2| #83& 7ix1A et 28
i} o] AR HEZ YACS i_;_Eﬁ U gk i A R = T )
"rr‘dz}i FRE| o mz fAlAe] v w 294
Vi e A Fald Algsir]r) Fdsher A
Bharalshes fradake] w2 Table 1004 1eodg ule} 7
of of% nhake] TRP-2 DNAE 71+ A% He 55 o %
&le] Lysol $l Ad=dlA|eld Alele Erie] T8de
W o) oo FEG 4 ek Lys 2AHE s
EE Lyso] B WAl AR A9 AT 2,
pBIR/TRP-2F veciorE AREElS w7} pBIR/TRP-2R T
AR Brh 32 (3210) ¢ oA Lyst B2 el
SCH(Table 1). o] ZzZHE Fig. 29 Asla] 4w wlsh
Zro] TRP-2 YACe] &gl wigke] A2 #1z DNA
dF 2 7k H el Jd% TRP-2 YACZ2Z
PR o] §3te] Tz we| FA) g shlslsl o, mal
sk FAAEYE 712 TRP-2 YAC F-59]2 Southern
blotell 2] all4] Al &l 8}es o}-(Fig. 4).

Bicistronic fragmentation vector2] M=

UK AR S el
AE)l. 2@y EMCV "je]#]22] IRES DNAZS ¥lghe
23 Blrio) o ?371/‘1"51 1216}0% TRES thio &4
i #aAE Welsiuz 3 mRNARSEE T ofe] s
AE FAle AT 4 9Jok©,11). IRES?] o]2] A3 & o]

d

£3}e] bicislronic vectorS A Z &= 243 5 ;Jx‘:}- o]
Aoz Hohe FaAbe] Wk U] 2R
g palale] 7letds nd o foiskA sl sl B-

palactosidase S reporter -4 AFR. WHElE bicistronic frag-
mentation vector, pB1R-1GeopAE A &5lgicHFig. 3). o] =
B ZrA9 %X L¥S2, telomerc, £. colicll 4] 4= e
2 EAlsln FEAF=d Eehs 27)Ad-E s ECMV
2HE feE T 581 £7]439] RESS 275l slo] &
A& 0A S target DNASH reporter -3 AM5 8 A .00 4]
FAle] gl = gl= zkxle] gl) o] TRESS} reporler -
HA-S Z%H8= bicistronic fragmentation vector} =1 7]%

2 A psleleAE FAre] £ pCMV-GFP/IGeo bicist-
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ronic vector® YHEgrh o] WEE cytomegalovirus(CMV)
o] Eer z2ree), 9L bl w2l Green
Fluorescent Protein(GFP), IRESSF P-galactosidase -F-4AE
xZEg}. o] WElE ARk %] 293T Al£e]| tranfectionA]
A GEprl R LA wREsldsdd 2AE sk
IRES r}&ol| &8l B-galaciosidaser} =X X-
gal 8o 23] Falsbgdch CMV-BGalst vlawebd =
HA =7) t)}s "Wo|R) =]t ¢]218] bicistronic veclor 23E]
B-galactosidaser} & 2LElE= AL DY 4 ¢lgd). o)
ADzEe| B Algda] 78 bicistronic fragmentation
veclors 3k WA A R2RE F ohdlAl wgEe 2] 5dg)
£ 243 gl&8 & = olvk 2y IRES Fof EAlish=
A7t Zrwes) TR e fAAR Rl e #

]’}2C]2345(7‘!91"]]]’?131413161"
i s ; a o, +41kb

4- 1.5kb
« v 4 3 [kb

PP2C 102 3 4 5 6 F 8 § 001 1213 148 1516 17

R Bt R

-« 3.5kb
4 1.1kb

i ok ome e e w4 LSED

FL P2 C 1 2 3 435 6 7 8 21071112 833141516 17

Fig. 4. EcoRI restriction analysis of the bicislronic TRP-2 YACs
that show the Trp*Ura”Lys* phenotypes. P1 and P2 are the paren-
tal TRP-2 YAC. C is the TRP-2 fragmented YAC targeting by
pBIR-TRP-Z/F as a control for transformation and Southern blot
analysis. The fragmented bicistronic TRP-2 YACs were rcpresent-
ed as numbers {A). Hybridization of 3' end of thc TRP-2 seg-
meni (1180 bp) as a probe to the EcoRl-digested bicislronic TRP-
2 YACs detects 4.2-, 3.5-, and 3.1-kb fragments from the paren-
tal TRP-2 YACs. The fragmented YAC contained (he new 1.8
kb EcoRI-digested fragment which was miraduced by evenl delet-
ing distal sequences at site of recombination. (B). Hybridization
of the TRP-2 scgmenl containing only portion of cxons 7 and 8
{360 bp) as a probe detects 3.5~ and 3.1-kb fragments from paren-
12l YACs. (C). Hybridization of IRES segment (581 bp) detects 3.
5 kb fragment from only fragmented YACs,
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shel-2 FEwleiv)(data not shown).

TRP-2 YACS9| fragmentation

A#EE bicistronic TRP-2 YACS wkE7] #13] pBIR-
[GeopAS Pacld} Nof& #=lsle] A2 5 TRP-2 DNAES
A wpgko g ARalgl pBIR/TRP-2/IGeopA bicistronic frag-
menlation veclors #2313 chFRig 3). F 24 ¥ pBIR/TRF-
2/1GeopA AH HE| S Pmel=. A2 ¥ TRP-2 YACE ¥3
= A RA ¥ Li-acetate WP o2 Akglalgi). Fip. 544
Al wle) o] A% Al23lel 2a URA3Z FAE £%
o AR 9 A5 @r14de] AU e Lvs? B2
zols]e] Trp'Ura Lyste] Z@l &S 7kaA ®o) =3, ol
299 YAC DNAE #e]sle] IRES si7|Ajde] &4 A+
E PCR¥} Southern blot2 2 A|=}aldledvh(Fig. 4). Bicist-
ronic fragmentation vectorS- A3 A|7 & Lyso] gie A=
gl=|ell4] 72 F A Foll A= 50%(16/32)7} Trp'Ura Lys'
E29S /W RES 99 e Az Qe & A9
gzeo@ vehydrt. o] & 4 FE2L TRPIS LYS2 2%
URA3 TA2 zgslych 18|22 TRP2 YACE X33}
= F A FEA] TRP-2 ZEHE2] DNAC] &3 45 A
ZEE-E 50% o)Al & 5 glrh Alvie] AshEHE o
bicistronic fragmentation vector, pB1R-IGeopAZ o]-fg)ed
sl DNAS 47 Sadsin audy F2 A2
oF BAsle YAC S28 4ol3h g 4 1= At
ahat glet.

HAH YACo] fehe 22 & AMd=derE 24t
7] gl YACS Zgshe AR 2w DNAE ZEde
EcoRIZ Aulaldrl. Aokl DNAE o2z A 47]

4.2 ko 3.1kb
TRP-2 YAC “ »
EcoRI EzoRlI EcoRI
P o b
TEL - TRP? . g -

TRP-2/IGecYAC

RA3
URAS g,

Kor. J. Microbiol
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Zz}e] TRP2 547k2 3 2l FE2] DNA(LIRO bp),
o]é 77} 82 FaIElE DNA(BG0 bp)e} IRES DNA(S81 bp)
E probe® ¢]-4-&}e] Southern blot2 3l vh(Fig. 4). 3 2=t
».72] TRP-2 probeZE o839 Hae] TRP-2 YAC &
ommE 42kbs) 35kbe} 31kb =r]e] A AL WEE
2 £ g]c}{Fig. 4A). 2]} bicistronic fragmentation vector
Z ol&sled A Azl TRP-21Geo YAC AL 35kb
Z7)e] e Ak 1 Al 1.8 kb =718 s} ey
}{Fig. 4A). ¢l 77} 82] DNAZ probe o434 3.5 kb
e} 3.1kb Wl=gre] BalEE HoE Hof ol 73 24 8
Aole] slegihe] Helx st 014k EcoRT sierh 4]
ghe ¢ 2 glch(Fig. 4B, Fig. 5). o] A2 HE| 80%(12/15)
Amr} dg 8ol AE AFEFe) deldi o & sirh(Fig
4, Fig, 5). ¢]%= Fig. 5ell4) Avjslis vle} 3ol ol gellA
A= Fzae] aojulwl d=gF IRES @] EAE=
EcoRl sileel4] A== 35kb 4l 18kb =78
DNA~} 4415 #elch, o] DNA blotg IRES probe® t}
2] hybridizationg A| 7% IRES %3} B-galactosidaser |
ZAlal= EcoRl siteollA] Al o] 2] TRP-2 YACH| 4]
L ZA1FR % 35kb W=E #alg 5 glokFig. 40).
aHBnE o] AFda] @i 8 FoA AE Azl 25
FHo] edelykon], IRESY} B-galactosidased EEh= bi-
cistronic YACe] =488 o 4= 9lo}
a F
B s =7 £ DNAE S&3o2 2l §3
o| wralakisl #)1%5E Solsidl BAEl] HEE bicistro-

35kb

EcaHl
Phenotype :

TrptUratlys"

TEL

Homologous
Recombination

EcoR! EcoR! EccRI  EcoRI EcoRl
TRP P — Lo
e EL - B LYS2 71 TrptUraLys*
CEN -t EcoR | Aestriction Fragments
42 kb 31kb  18kb 35kb

Fig, 5. Fragmontation paradigm for generating the bicistronic TRP-2 YAC Evenls deleting distal sequences by homologous re-
combination are described as follows. Homologous recombination between a TRP-2 DNA of YAC and the TRP-2 segment of pBIR/
TRP-2/1GeopA will result in deletion of all distal sequences at the sitc of recombination. Transformananis containing the desired YAC
fragmentation products can be identified by changing the phenotype of a cell from Trp*Ura’Lys™ Lo Trp"Ura Lys'. TEL, teleomere; CEN,
centromere; P, promoter; E, Exon; [GeopA, IRES plus B-galactosidase as a reporter gene.
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nic [ragmantation veclor2] A|lZ H HH A]l2d2 o)L
gl A& W wgc), o] olfella #|z%| bicistronic frag-
mentation vector, pB1R-IGeopA¥s o 7}=| AL 4=
= glch A A, o] Hele] FelEEd F-3e 80 014
AL elzlebs 49 B AEES, Pmel, Swal, Pacl,
Nofl sile2 =ale] &2 =7]4] Al DNALL o cDNA®
Holab FEYE 5 = Aol slvk 4. 45 £ F
2 sitee] Pmel siteZ A}9]%le] fragmentation vectorel &
2% DNAE £4MA71R] ¢ Alges A8 S 9lw, &
wA| Ze 4] YACH A3 DNA Ate]e] AHE A _;,czd o =
o] A9 &FE2 VMR £ stk A, sk 24 f=
AEE Lyse] e A=uA]els 7=z Balje] YACs}
Tea] goldkar PCRE: o]-g-3te] 5k= DNAE 23lel=
55 44 s o ik A, YACS] AP E &
A EAR % ek hATho 2 IRES DNAS E31% shi
o WAAEREH T {F3AE Tale] B AE - glern=s
IRES t}-&¢] £Al3l= p-galactosidascs] LE-& 2x]gtoz
A ZEeelel ZAT larget FAATL TAC LEPEE F
23 & 9l Abe] gl

TRP-2 $-#12= melanocytecl| 4|5 £ 2 Eo|5lA| wtalx]
ch(17). o] AFelA ALEg TRP2 YACS Apile] Z2wm
BE FEIT 2 melanocyle A EolA] So|H o s e AlHA
fAAe] Fl5g BAlsH] o4 & gk AzE bi
cistronic TRP-2 YACS &3l melaocyteo] A4 B-
galactosidase®] &L FANSLRA A&EstEck aE)y
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ABSTRACT : A New Bicistronic Fragmentation Vector for Manipulation and Analysis of Func-
tional Yeast Artificial Chromosomes (YACs)

Hyangshuk Rhim*, Ju-Youn Choi, Young-Mo Sung’, In-Kyung Kim, and Seong-
man Kang' (Research Institute of Molecular Genetics, Catholic Research Institutes of
Medical Science, The Catholic University, Seaul 137-701, Korea and 'Graduate School
of Biotechnology, Korea University, Seoul 136-701, Korea)

Fragmentation vectors are used to analyze function and genomic struclure of a gene of interest by
creating deletion derivatives of large fragments of genomic DNA cloned as yeast artificiai chro-
mosomes (YACs). Herein, we developed a new bicistronic fragmentation vector that contains internal
ribosomal entry site (IRES) of encephalomyocarditis virus (EMCV) and B-galactosidase as a reporter
gene, This vector system provides a novel locl to analyze expression patterns of a gene of interest
dne to simultaneous expression of a target gene as well as P-galactosidase driven from a single messape.
In addition, the bicistronic fragmentation vector contains four rare-cutting restriction enzyme sites in
the polycloning sites which can be used lo conveniently insert any kinds of genes and therefore faci-
litates targeting DNA scgments into YAC by means of homologous recombination. This approach es-
tablishes a paradigm for manipulation of mammalian DNA segments and characterization of expres-
sion and regulatory regions of mammalian gene cloned as YAC.



