Kor. J. Appl. Microbiol. Bioeng.
Vol. 16, No. 6, 476 —483 (1988)

il

- = *
[HE.oHE
st sggt EXgrsting

Construction of the Stable and High
Copy Number Yeast Vectors

Kim, Tae Kook, Cheol Yong Choi, and Hyune Mo Rho*

Laboratory of Molecular Genetics, Department of Zoology,
Seoul National University, Seoul 151-742, Korea

Yeast-Escherichia coli shuttle vectors were constructed by combination of various functional
segments such as autonomous replicating sequence (ARS1), centromere region (CEN3), origin of
replication of 2 4«m plasmid (2 xm OR). Transformation efficiency, stability and copy number of
constructed vectors were analyzed in yeast strains, SHY4(cir*) containing 2 ym plasmid and
NNY1(cir®) without it. The results showed that centromere containing plasmids were very stable and
existed at one copy per cell; fused replication system (2. m OR and ARS]) containing plasmids were
more stable and higher copy number than one replicon containing plasmids; presence of endogenous
2 1« m plasmid influenced on stability and copy number of 2 zm based plasmids.
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Fig. 2. Characterization of pYJ3.
Lane M; DNA + Hindlll

Lane S ; Supercoil form of pY]J3
Lane A ; pYJ3 + EcoRI

Lane B ; pYJ3 + EcoRI and BamHI
Lane C ; pY]3 + HindlIl

Lane D ; pYJ3 + Pstl
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Fig. 3. Strategy for the construction.of pYER.
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Fig. 4. Characterization of pYER.

Lane M; DNA + Hindlll and pBR322 + Hincll
Lane S ; Supercoil form of pYER

Lane A ; pYER + EcoRI

Lane B ; pYER + EcoRI and BamHI

Lane C ; pYER + Ps¢l (Partial)

Lane D ; pYER + Hindlll

LEcoRl Bam1
EcoRl
Patl EcoRl Bamlil
BamHI1
FeoRl
hu\{t\ 7 Czl;:,r:ha Bamill

Fig. 5. Strategy for the construction of pYEC and
pYECR.
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Fig. 6. Characterization of pYEC.
Lane M; DNA + HindlIl

Lane S ; Supercoil form of pYEC
Lane A ; pYEC + EcoR1

Lane B ; pYEC + Hindlll

Lane C ; pYEC + EcoRI and BamH]I
Lane D ; pYEC + Pst]
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Table 2. Transformation. efficiencies of constructed
vectors in yeast

' Size . Tran.sf.ormfation
Plasmid (kilobases) Strain efficiencies
(transformants/ug)
pYECR 9.5 SHY4(cir *)* 450
NNY1(cir®# 200
PYER 7.1 SHY4(cir*) 400
NNY 1(cir?) 200
pYEC 8.0 SHY4(cir*) 400
NNY 1(cir% 500
pYJ3 6.3 SHY4(cir+) 300
NNY 1(cir0) 200
YRp7 5.8 SHY4(cir*) 350
NNY1(cir% 300
pYCPADR 9.0 SHY4(cir+*) 150
NNY1(cir?) 470

Transformation was carried out using yeast recipient

strains SHY4(cir +) and NNY1(cir?) by Alkali Cation me-
. thod as described in Materials and Methods.

Lare Mj DNA + I_-IdeII *: Yeast strain containing 2 #m plasmid.

Lane S ; Supercoil form of pYECR #; Yeast strain containing no 2 gm plasmid

Lane A ; pYECR + EcoRl ’ " '

Lane B ; pYECR + EcoRI and BamHI
Lane C ; pYECR + Hindlll

Fig. 7. Characterization of pYECR.
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Fig. 8. Stability of constructed vectors in yeast strain
SHY4 (cir™).

Mitotic stability is expressed as both the percentage of
cell in a selected population containing the plasmid and
percentage of plasmid lost per generation, when selec-
tion is removed. (A) Selective condition; (B) Nonselec-
tive condition. pYECR(®), pYCPADR(*), pYEC(m),
pYER(#), pYJ3(0)) and YRp7(a).
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Fig. 9. Stability of constructed vectors in yeast strain.
NNY1 (cir?).

Mitotic stability is expressed as both the percentage of
cells in a selected population containing the plasmid and
percentage of plasmid lost per generation, when selec-
tion is removed. (A) Selective condition; (@), pYEC(m),
PYER(#), pYJ3(O) and YRp7(a).

Table 3. Copy number of constructed vectors in yeast

Copies/cell
Plasmid . .
SHY4(cir*)* NNY1(cir0)#
PYECR 2 1
pYER 22 20
PYEC 1 1
pYJ3 20 13
YRp7 20 17
pYCPADR 1 1

*; Yeast strain containing 2 zm plasmid.
#; Yeast strain containing no 2 #m plasmid.
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Fig. 10. Determination of copy number of pYER.

(A) Total DNA isolated from SHY4 and NNY1, which was digested with Smal plus Sall and fractionated by elec
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microdensitometer.
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