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FIRARIREANBEBATRBARERE
BT % BE R 21h

XWR FHFE* BFH F W KA NED Hilf*
(P E BB LA G RIE A R A S MY FET R BT, L 200031
LA EYE RGP, 11201203 VEFHE%E, $HEH 550004)

BE HZETHADY@EHERRfBFALLEERYAC)RRAF BIK, #)F82
TP B L A HINE R R E U4 S5 YACH A AT £ A4 545, K44 NEO. EGFP A PURO
AREEELSE YAC AEH L. FEREMETHF LN F ZHRBEL A REREMIELSFHILE,
/] PCR & Southern % X 7 £ 5 & f ik A B 2 5 8 45-F YACHA L, NAIRIFEF 3ANH a4
mAeiria AR ) YAC LS. A s TAER R EAFHALSDYIF AR L EFIAYACES

Hoh 5 KBS E.
* f# i)

¥ SR IE IR S N ARSI 57 06 L 3h 0 4m A B4
REIER S, AT LA B AATTIA B 5 R 5 DR AR 40
ML B B R & I R R IhREATAE IS L. Ak
DA BURL. FhRL. A AN TR ek (BAC). W B4
ANTHEMRPAC) UL KRN TR EA(YAC)E ., H
I YAC BES & LT kb J4E [ LN DNA,
AL N—4IE R, 2ieS M1k B nas s A BN
WA BRI KA, oYK Y AR R
b B AR SRS T ERIIERAY. YACZLIpYAC
RY TR AR B @R, &8 KA
TofF: BRI S (ARS). FLR(CEN) g
(TEL), 18 YAC Bt 7 % £ b 2 Hh 5 % R 15t
. FIaALR) pYAC BRI TR — M K 4%+ TRP1
FIURA3 SR, BN EH YAC BRI 37
FRAELR M T B R IATRIE 17, (HEX 55 2%
ARFFRINBEE K YAC KRR IZZAGE K. filin,
TEFRATHHEHT YAC HIEZRE R B 508 7L sh 40 40 g
HWATRLE, THIEEA T B M3 E f L sy 40 i 7
RER, EIEXT YAC BT FLA 4 Mubs i 5 1 1&
i, RIRRIEEIATN TAERE; W YAC &£, £
B Lifigsric, W — PR E YAC 523
$E L v B R 05 05 F

AHFFARGRAE O A 7 A B BE AR b pRN A4
[& B R BRE B R(NEO)] M pYACH H AL A
A, R T 5 Y R 4R 61 9O R 13 JE Kl (EGFP) FINE
5% Z B BB R (PURO)Y I — R 5B BE 46 R

FlREH; BMEATREE, 68, SRESGH

Bio F R BA R FE AR R X L AL (R 5 T 7L 3
PibRic 2 B A B AN EH YAC MR ERA A
W, 5YACKAEREEM, Ak LRIz
PRI A B YAC N WE LJE 1, B 2).

1 RIS AZE
1.1 #$
1.1.1 YAC/HEM  YAC-Rnew(fs ¥ 5 AB1380 MATa
trpl ura3-52 ade2-1 his5 lys2-1 can-100) 2 A< L 44
BIES YAC RS, KZ4400 kb, & TJLE
WA FEIREN « R FE. % YAC-Rnew A
B L% A TRP1 2EH, 48 L URA3 #[A, 7
il AHC B2 REEE R LR RIF A K AL 6 E
1.1.2 /4 JfUkL pRNA4-EGFP LU H ATCC
A FE K] pRNA4 JHEARBAMEINK, & pYACE A
B ARy ) [RIYR X URA3 I — 884> « AmpRE:[X . EGFP
F K. NEO # K. ADE X B £k TEL %,
#713.4 kb. ¥ALATH BamHI ¥4 M4k .

SRR pY AC4-LPU 2 AASE 5 2 M 22 (F) pY AC4-
linker A EEABARMRTI R, & pYACH A B KR
[X. CEN4 1 ARS1 K4 TRP1. PURO FE[A & H
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TEI TRPI ARSI CEN4 Insert

AmpR EGFP NEO

ADE2 TEL

ML pRAN4-EGFP

URA3

Rnew

] Y5 A

= = F = I = I 2 O

TEL TRP  ARS1 CEN4 Insert

Amp* EGFP NEO ADE2 TEL

RnewNE

1 FEREEEZIFYACHETER

TEL Amp* UAR3

TEL TRPI ARSI

CEN-4 Insert

GK-PURO ARSI

CEN-4

2 P4k pYAC4-LPU

Amp* EGFP NEO ADE2 TEL

RnewNE

PR E A

> %= = ¥ ¥ _FF = T = 3 5

TEL AmBR URA3 GK-PURO ARSI

CEN-4

Insert AmgR EGFP NEO ADE2 TEL

RnewNEP

E2 RIFEEHEWYACEETER

JABF 5. URA3 LK. AmpR & R F1 B2 BE i hl
TEL %, #£9.6 kb. #ALaTH Sall B &Mk,
1.1.3 34#% KIE FUB SRR A TRIE S TR Y
PLiE AHC(~trp —ura +ade) 35553 A St s 57 4,
B4 B ade AN N trp BX ura 2578 FE LA T P2 AN
) (RS FR BRI R, AHC-A: AHC(—trp —ura —ade);
AHC-B: AHC(-trp +ura —ade); AHC-C: AHC(+trp
—ura -ade).,

1.1.4 JA-F PCR %% % Southern 2 X % & #9354t 7]
4 Cx#HF14) . 5-ACTGTGGCTGCACCATC-
TGTCTTC A-3', 5'-CTAACACTCTCCCCTGTT-
GAAGCT C-3'; £E(L)54): 5-GGCGAATCATG-
GACATAC-3',5-TTAAACCAACTTGGCTAC-3"; 1 i

(R)51#): 5'-CTCGCCACTTCGGGCTCATGA-3', 5'-
ATCATCGTCGCGCTCCAGCGA-3'; NEO 2 [H 7|
#): 5-ATTCGGCTATGACTGGGCACAACA-3', 5'-
AATCGGGAGCGGCGATACCGTAAA-3'; PUROZ#L A
2|4): 5-GAAGCGGGGGCGGTGTT-3', 5'-TCGGC-
GGTGACGGTGAA-3',

1.1.4 e FK AR IR R (AR IR IRVERR
(adenine, ade). JRWEBE(uracil, ura). AR
(tryptophan, trp). ABERF(lyticase). {KJ AT IR HE
EERS . Bk e ykEE R . DNA $RBURFIEI A Sigma 2
H 7 fh: PCRAAFI A LG AERI R & 7]/~ ; DNA
BRI R Aol gAY TR AR
Sall. PCR ¥i#EZHE4) 4 TaKaRa /A &7~ h; CHEF-
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IR -

DRII B ik b H1 3k X 4 Bio-Rad A&l 77 & Yeast
chromosome PFGE Marker & Biolabs A A /% &
Southern Z%48 iR 77 & & Promega 2~ )77 ffs HARA
3 359 A B = 4 My 4k
1.2 H%
1.2.1 B4 ARSI 50 A5 P S R R e 921,
A1 &1 LL pRNA4-EGFP {4k, Rnew H5%
1A, RMEBAEEM T NEO A1 EGFP 2: K1) YAC 52
B, #r4% N YAC-RnewNE; fiy 22 8 & 1 i 1 A
pYAC4-LPU M {it{k, YAC-RnewNE J5Zik, 3Ki4
T B T PUROKERH M YAC Wi, @4 8 YAC-
RnewNEP.
1.2.2 EHREEBHiL LB I PARCh
AHC-B; f0#i ¥ AHC-A. BEEFEAL)E 3 K]
DITEIETH PR EEBIF O EmERKE . 2P
BEVR T ORISR BARGR5 HE T AU ME N
FIX R G 55 () SO AR D& P, 30 CHEFRAR IR
W (EIETRFAR LT UG BB B e R AR K R 4T
T G AR LA 1 e BRI RE A K R DIR) » X
G0 BT A5 72 e 4 B 3E4T PCR % % #1 Southern %5E .
s TR AHC-Cs A0 P ARCh
AHC-A, (. faffid R L.
1.23 PCR %% P PRI RE B T 50 wl G
BKHEN MR . PCR 3734 e RE—AN 25 wl (&
AP EM, HAAHE 2.5 pl 10 X PCR 228 -
2.0 ul ANTP. 3.0 pul 54+ 0.2 U Tagq . 2.0 pl £
BRLAK 15 ul 22851 7K. 95 C 30's, 60 C 1 min.
72 °C 1 min, 35 MEF. $ WA 1.5% 5K
sk, 0.5 pg/ml EB 4eff, F%840 F UL HLIK
1.2.4 Southern 2 X %% B TH AR EANRE
A, T IE R L RE 8 A K I 5 B A Sk ik ik
P RH M e P S8 5 9%, 8% BOIR 4 0 BORE B /N e

Heol, AT RK IR, HIKSECN: 14 C. 6 V/
cm. 10~100 s. 24 h. BkaEs gk s i bk b i H
0.5 ug/mlRFEMI EB Yo ta 1 h, EAMTEAUR DNA
FIT, BBk Y DNA $EENES JE Jefi 7, F
[ 2 2P biic (A PR AT BT A %0, M08 X I
FeIE G .

2 %R
2.1 HUAREFRIETHIE
2.1.1 HAEEAR YAC-Rnew A £ th 1/ ADE
N, ANBEAE AHC-B PR FA, 450k pRNA4-
EGFP #4518 EREREE, Wk YAC (o4
B A IE R E S B A0 URAS FERB, HOIAT
ADE. NEO F1 EGFP %X, WHEW A AHC-B T4k
LAK, MARELE AHC-A A K. [HMItLl ADE2
MIER A, URA3 hfdiidE e, 5 H 1E i 7 3
AHC-B HBR R 5 (R R A5 JTOR I B REAS BEAE K 5
IR T-H AHC-AFERR TR Bt AL 5 16 e (B0 1 fff 4
E FURLIG B BE 70 B AN AEAE K ) o ASZIG I I 1 F 5 B
211 106 DML TR, St RIS 5 MEik
7 B
212 A&EM YAC-RnewNE 5 A 5 7 AHC-
C PR EAREAEK, M AR pYAC4-LPU 5,
RFR Y YAC AR R AETEMIFEEEL, 42%# TRPI
R FY URA3 R EHfed, 5| A HM PURO %
F, WHEHIE AHC-C FARAEK, MAGE AHC-A
SERAEK: LA URA3 N IEFHREA, TRP1 K
fRFER, f# ) IET A AHC-C BEHERR IR R, T
TR AHC-A REFHERR FORLBEHLIE A 1R b« A
I IEIR1S 2K 480 sk, &id U dk1S 5 AN
2.2 PCR

4y F LA NEO %[RRI YAC-Rnew 3 A Fi BN %%

321 bp

E3 AHEZIHPCR
A: NEO BT PCR =4); B: Cx #5191 PCR i7¥). 1-5: RnewNE &£ 0%, C: FAMEX M, W: LULE KB DNA ;
M: marker,
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BREE 1255 Cx LR 1 51995 54~ YAC-RnewNE i 3%
FLFEMEAT PCR W)07, 4535 4 MR IX 5 MRk
v B 5 YAC-Rnew 146 A BUFI NEO £ (R (B
3).

2.3 Southern Z+32

2.3.1 &A1546F RnewNE # 3k 13 PLCx R H
PCR 7“4 #5451 5 4 YAC-RnewNE {3 52 [ 34T
FAE(LL YAC-Rnew 1EXT ), &5 51T /K YAC-Rnew
BB AT S AR K/ANFIALE s DA NEO £ [
K] PCR ) BREE AT 4 A 85 RIESE T YAC-
RnewNE &% iefE #3347 NEO ZK(E 4).
2.3.2 A AEi54% A RnewNEP #4345 ML, L
Cx F: KA YAC £ 8 (L)F R K PCR =¥ A B4t 5
5 YAC-RnewNEP % 5C B 31T 2438 (UL YAC-
Rnew. YAC-RnewNE fEXTI®), 455 8/RK YAC-
RnewNE FAEMFI G FIAHXT K/ANFIALE ;s BLNEO
FEIK ) PCR =W AR 47T, S5 RKE T RnewNE
A5 4~ RnewNEP 1% 7o B 2 0 #5417 NEO A1)
Bz J& LA PURO #E[K ] PCR F=4 A HREF AT, &5 RAE
7 5 RnewNEP f5 ik e B 3545 7 PURO £ [ (]
5).

233  EinRiEoHr BAR FIRSEIGIE T NEO
A PURO RN EE YACH, (HEZGERM
ANREH R S L R 2 R IEM A AN H YAC B
1, HIIEATIS HILL NEO #1 PURO #: A f#] PCR 7
Y H%E, %) Rnew . RnewNE Fl RnewNEP [ Sall
Bl U S EAT 2928 43T (LA YAC 229 L A7 B R B4ET
AT HATAE XTI, S5 R UESE: NEO 1 PURO #
[K] 347 1 s M 43 BB 78 YAC-Rnew 4 BRI RS
(K 6).

3 it

A0 DA et ) A R AT e S AT R s
ok A H TR DNA AL REs i LB 4 g, o
28 K43 B TURE DNA #2 BE L3 2178 M e ek
DNA [, REWDIr KA E SBE, XHIER
BEWREMIRGN R TIRZ WM. FibigZiEaEiE
TR T P ) IR S S8 Bk B B () 1) . KRR
X RS E A ERBERNAR R —, MAH
I SRR E SR AR RE T . B Rk
e TR 1 3 -5 VR 7L 2 40 400 T ) AR R 0 SR R R 1)
BEA RO BInTEREREY, AR H B
F0 A 2.5y 3348 YAC 2 [R13EAT [B) YR S 41 2R 20 2
MK I v B e E A A ALK, GE T
PCR T IEAI S B &, R4 YAC L& T AR
HIE 37 3L A(fn TRP. URA. HIS. LYS. ADE #

400 kb

E 4 HEE Southern 2+3%
A: BLCx R PCR P4 084 B: LA NEO JEKI# PCR ™4
4. 0: Rnew; 1-5: RewNE {0 .

A)

400 kb
—_—

“*WMM“l B)

(
A - (O)

B 5 ZAE{&ih Southern Z%3%
A: PA Cx 2[R PCR P 0¥ 4T: B: Ll YAC ZE#(L)JEKEY PCR
P e C: LANEO #[Hf PCR /=4 I #£4t: D: LLPURO
R H PCR N4 4. 0: Rnew:; 0': RewNE; 1-5:
RewNEP {Ri£TE % .

0 0 1 2 3 4
i  (A)
181 kb
> : (B)
W A S g WD ()
178 kb i bk
—_—

6 YACH. LB&IHAY Sall B8] Southern 3%
A: BLYAC 5B (R)ZEA ) PCR 7291 3841 : B: LA NEO [/ PCR
PR e C: L YAC AR (L) RN PCR 79 8 Er: D: LU
PURO ZE[A ) PCR M) yBR4H 747 . 0: Rnew; 0°: RewNE: 1-
5: RewNEP i f% .

Ry, ol DUE T s 2 8 2R L T 3R il oy, i IE
WEAFHH T HMME KT, ST ER. ek
1E . B A TR W E A A IE A A 20 ) S B HEBR 7
Aho BEFRIFIEAA KD T PCR & F Southern
YER LER, mEERSHBCE. ERLERS,
2238 1F §H 7 B P 0 0 i 15 380 BH 1 e B R Ak Ak &
T 100% .

R TS NS L L ] R (G 1) 75 sh A4 1 1)
IhRERIANE UL, 1 50T EEl 0 TURL 8 A X L AR
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B[R N ARAMEE SR 1 SLsh P 40 B (Can R AG T 40 i)
B R BRI K] A8 B — 21 5 (R e N 3L 3 4 40 i
1, YAC 2 &4 BN EE, BEXHNTER
MEFH YAC FETfRIE & B ZEFER YAC 7k,
B I8 20 A A TR U TR A M B R AT RE e R K
YAC, REHEH M YAC MIEEEE R A T AR 5 A5
VAT A, AT H MRS B LY
Mg taihrh, SR, —MHM YAC #A S 7Em
FLsh A M 7K P b 34T 0 3% BT 75 1R BT 24 2 R s LA
— L0l P W) A0 M R TR E AR B R . R, X
YAC HHATW S Al i ik pnid SR e A, 4kmA
FbRicEEE X #A T H R v LY s 17
HROFIEA 0B, HAarE WA YAC FIEMIKE
JETE YAC BIA B 15 NEO JEK®, B ARX A
A] DA 2 — EPHME s R, (R A REORIE
ANKH R E R 52 ¥, A YAC £, AEHME
M LIk AR IO IR, AT LA — PR E Xt & e 8 YAC
() 70 B F IR I R o AT X YAC £ &M
T NEOZ: R (4 i 7= K B 55 R R FE RS B 18 £ 40
M B A G418 $itth) 1 EGFP HE Rl (4w i 7= A= i 43 1. 5%
FEHR (TR 40 i o] ALE S O% BB T R H amER

Pt AREM T PURO K (4n =4 [ s 5
EOBEBEMAERE EARAHERFEZYE), X
FERT LU B A5 R — A2 51N L3R 3t 24 9 (R0 40 g
FATHEEARICKE D, A 15 T 0 7L 20 W 4n B 3k 15
G418 FINEM 2 2 W E P LM LU KL RS 70RO BAEE
KRG AT, WA KIS T IEMEGEE
I 14 35 X1 82 (1) BH e FL3h W 40 i fR i B 159 % . [R) B
g Tl R YR A AMERE R 2 T IN YAC £
A2 R RE TG .
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Modification of YAC Both Arms with Three Genes by
Homologous Recombination

Li-Rong Liu!, Bu-Feng Lu*, Zi-Qing Lv, Bo Lu, Xiao-Lei Zhang', Li-He Guo*
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201203, China; 'Guiyang Medical College, Guiyang 550004, China )

Abstract

Yeast artificial chromosome (YAC) was widely used in genomic and chromosome relative

researches due to its extraordinary capacity of loading large DNA segments (megabase pairs, Mbp). In this experiment,

different vectors bearing YAC homologous sequences and mammalian cell selective genes, such as NEO, EGFP,

PURO, were transferred into yeast. By means of homologous recombination, the YACs, which were modified by the

genes mentioned above on certain fragments of both arms, were selected and pooled on nutrition-deficient medium,
excluded mutation and random integration. Then, the integration of NEO, EGFP and PURO into YAC DNA were

identified using PCR and Southern blotting methods. The results indicated that such integration was successfully

carried out and the YAC bearing mammalian selective genes was obtained. At the same time, the method, which

mammalian selective genes integrated on YAC arms using homologous recombination, was constructed.
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