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Summary

The transformation of Saccharomyces cerevisiae with YIp26, YRp7 and YEp13 was investigated.

Transformation frequences of Ylp5, Yip26, YRp7 and YEp 13

5.1 x 107 L5 x 1073 1.3 x 1075 3 x 1073,

respectively. When plasmids were used in

in fscherichia coli HBI1(Q1 was

coval-

ently closed circular form, transformation frequency of YEp13 was 1.2 x 107 in §. cerevisiae

DBY 747

and 3.3 x 10~ in 8. cerevisige MC16 and that of YRp7, YIp26 was 3 x 1079,

below

6 x 107 respectively in 8. cerevisiae DBY747 by the method of Ito.

Cotransformation of YIp26 and YEp13d in linear form inceased the frequency of transformation
with efficiences 270-fold higher than transf(;rmation of YIp26 only in S. cerevisiae DBY747 In
cotransformation of Ylp5 +YEp 13 and YIp26 +YRp7 with S. cerevisiae DBY747 by Beggs”
method. Expression frequency of Ylp5+ YEp13 and Yip26 + YRp7 was 4 x 1075 1.5 x 1075,

respectively.

The recombinant plasmid of cotransformant was thought that Ylp 26 and YEp 13,

Yip5 and YEp13, and YIp26 and YRp 7 were ligated i# wfvo in S. cerevisiae DBYT47,
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visigeo| We|l& E. coli 9} S. cerevisiae2| 4
= 4ejal Yip, YRp, YEpRFl=4 13} ek

Table 1. The microbial strains and vectors used

Strain and
vector
S.cerevisiae
DBEY747  a his3, leu2,ura3, trpl
MC 16 a ade2, lysl, leu2, his4
E. coli
HB101 F7Hsds20 (r~,ni"),recA Boyer and
13, ara=-14, lacYl, galk2, Roulland-Dussoix
rpsL20 (Sm*), proA2, (1969)
xyl-5, mtl-1, supE 44,
C600 F~, thi-1, thr- 1, leuB6, Appleyard(1954)
lacYl tonAZ2l, supE44,

Genotype or phenotype  Reference

Plasmid
YIp5 Amg, Tet’ PyrF;Ura3*  Struhl (1979)
YIp26 Ampf, LeuB PyrF;Leu2* Botstein(1979)
Ura3*
YRp7 Amp' | Tett, TrpC;Trpl*  Struhl(1979)
YEpl3 Amp’, Tet' LeuB;Leu2* Broach(1979)

2, fEEIEH 3 R

A EEol WY Be= L, brothsl YEPD#-

WEA L MR oE3 ok

K. coli 2| Byiell= tryptone 1%, yeast
extract (.5 %, sodium chloride 0.5 % %2
LBy#E RISl T S.cerevisige] gl

2

peptone 2 %, Yyeast extract 1%, dextrose 2
% #ke] YEPDRuuE WRsled o), S.cerevisiae
ol A pHERMRE Bl 3 BESHE &
24 Zcf

E. coli 8] #3#H2 WA Abd¥me Yol LB
o # 3 HeBE Efsld 37°CelA 120stroke/
min 2 REEEslegx S, cerevisiae’= YEPDE:
Heell 4 30°Cell 4 2 Hthon Kol
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E. coli 23y Eulin]eol g2 Birnboim
(197922 Hike = frsbgch@ik Selin|= DNA
o] ¥ McDonell (1977)¢] Rk EMbE2
sl o,

4. E2t20|=2) 17 Y BRIXE

AL wel DNAE BRI 37 #l6 SRS
# BamHl & DNA p# % 3 unit &4 msle] Bo-
ehringerite) fhell wleb 37 °Coll A 3R REE
4171 # 70°CellA 10 R pEEstel REEE E1k
A,

WHEKBS 0.7% agarose gel, TAE BE& %
(0.04M tris—acetate, 0.002M EDTA, pH 7.6)
L AEld Svolt/am 1BEM BRXET & e
thidium bromide 4§ ( 10 u&/nf)oll 15~20 7R
Hufisle] UV- transilluminator -0l 4 w| (band )&
fEzdsl o ok '

5. FR#BH

E, cofi ¢ Eu#e Mandel (1970)#0 =}l
frsbgd e,

S. cerevisiae 2| FpE#EEH-L Tto (1983 )%kl =}
ol kRS @ Aste olgat 2| f73bgleh YEPD
i 20 sl EMEE 0D, =2~3=4] 30
Coll A 12 M) AL IEah SEw 5 meT Sk

Table 2. Selection meditm of yeast transformants (unit : %)

A B C D E F

Yeast nitrogen base 0.67 0.67 0.67 - - -

Yeast nitrogen base (w/o0) - - - 0.67 0.67 0.67

Dextrose 0.2 0.2 0.2 0,2 0.2 0.2

L - Histidine - - - 0.003 0.003 0.003

L-Leucine - - 0.003 - 0.003 0.003

Uracil - 0,001 - - - 0.001

Bacto agar 1.5 L5 L5 1.5 L5 L5
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@oaEsts TE 2% 10 »M Tris —HCL 1 =M
EDTA, pH 8.0)q 1@ %#%3 oL 200mM CH,
COOLi (or LiCl )8} TEBERKS 1:1(V/ VK
2 g mEe® 107~10%me= Al Heldk g 30
Cell 1M E#E4|7l) o] competence = #ifia
100 péell Zelto]= DNA 2~4 p# (50 pf )&
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ela 42°Cell 548 BE4Zl # RRo2 HHs
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~3 HE 30°Ce #E3 # T=U-S skt

& MRl 4 RRE®E REBRS Beges(1978)
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pd/mes| Al gt YPDU 55 50 afal) SR MEES
T HEH EESle] 30°CdAH 14 556 BB ES
ot B#&# 50 efE HOHM T BEARBKE
2B M oS B EEER&E®(L2ZM  sorbito]
—25mM EDTA-50mM D.T.T (pH 8.0)) &
AL e 1/3 voleo| =A Wi zymolyase &
0.2 m/me =7 gRinsled 4 @A oRF 30°C o4
60 #rfa A3 wigel4 FEHERIEAA k] K
HEE FAEMME b4 L2 M sorbitol o 2@
I o2 1L2M  sorbitol — 10 mM CaCl, & 10"
cell /mée] Al @ 2 slebsled o] #1FA 0.1md
Zelsul= DNA 2.9%3 Sl 1550 Hi
el o7l 20% PEG  4,000—10mM Ca
Cl,—10mM Tris —HCl (pH7.5) %2 #hael
DNA B&#2 10 vol -2 #Hinah o8 Sl 15 741
kel ol RS HEUTMESH HWES L2M sor-
bitel] —10mM CaCl; —Leu(20 /=8 ##% 0.1
atoll & ElE the YPDU—1,2M sorbitol & 50
pf FHEINERZ 30°Cel 20 7R m@stRch olAg
1.2M sorbitel o] &3 FEsle 45°C2) 32
¥ 7ee(agar = 3%)ol A ®BAd] 1L2M
sorbitol ] T3yl BEBPFHEM Lol Hold 30°C
Bl 4 3~4 A wEshglch

6. HREE N ME

A HEol s ®go 7 sodium dodesyl su-
Ifate 2} agarose + Sigma Ca., PEG 4,000, 1i-
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thium chloride 2 lithium acetate = Fluka Co,
o #igs #HASEC

BrE R lysozyme & H& 4{bHIT¥fk, zymo-
lase 60002 Kirin Brewery Co,,
ribonclease A= Sigma Co., BamHl + Boeh-
ringer Co. 2| 2L s e 7 419 AL
AR LS sk vl

pancreatic

R A R
1. KipE2 HESS

E, cofi HB 101 & ZAMRE stz 4% wEal
YIps, Yip26, YRp7, YEp13 % {8 DNA=®Z 3§
o Mandel gro 2 HHEERI EE= £33 Aol
o|wl RiFFEW-= amp 50 pf/mé, tet 15pd/nt T
i3 LB I Fmenn s @Al

Table 3. Transformation frequency of E.C-5.C shuttle

vector in K. coli HB 101

. Transformant .

Plasmid DNA (amg, tet®) Viable cell Frequency
YIp5 5.1 x 10* 1 x 108 5.1x l0°*
Yip26* 1.5 x 10% I xi0® 1L5x107°
YEp 13 3.0 x 10% 1 x 0% 3.0x107°
YRp7 1.3 x 10° 1 x 108 1L3x107®

* Ampicillin resistant only,

E. coli 8t S. cerevisige A% eS| E, colf
o 42 WEEE FEe Yips, Yip26, YRp7 o
YEp13ell4 7z 51 %1074 L5x 1073, 15X
107 3x 10" o2 o e Aow rhdch

YIp5, YIp26, YEp13, YRp7 o2 FFM#A] ]
*B5E HB 101 (amp', tet")o]4 Felizn=g
Birnboimik o 2 shst2 @<zl McDonellg: o
2 Flcle] BEndie s BEY £%v 2Y1d
ot

A 2@l d Rl 4 fiEg)
2zl4o| = DNAE BHRu#EsIH /& dohur]
Sla HEsr# #elzt slhvdsl BamHI o2 H)Ers)
o] Hind M2 Gzt ADNASl H#Esle = 2 =2
7]%E¢] Bostein (1979), Broach (1979)¢] 23}
9el =719 sokn Feo] DNAR R Eufin|
£ 3795 @3tk

2 zke]
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Fig. 1. Electrophoretic pattern of transformant plasmid
DNA digested with Bam H1.
A, YIp5; B, YIp26; C, A-HindIII ; D, YEp13;
E, YRp7.

2. BEO| EE#H®R

Mo ZARMIEEH S. cerevisiae MC16, DBY
747 & {EFHEHH YEpl3(Len*)ow jifums)

Table 4. Transformation of YEp13 in 8, cerevisize

Recipient Frequency (Leu* transformant )
MC 16 33x 1074
DBY 747 L2x 1074

#4444 ¥ F5e] MC 16¢] DBY 747 wr}
SHMand o Fstes o HEA #3733 x
107*, 1.2 x 107 o|gl=u] Broach(1979)-= &%
BREER BB 1073 ~1070 2 gt w
et Ito (1983)& YEp b #8448 BEERY 7
+ EURERCT MR 2ol o s 34 1
oA AFE Yo oy ikl el xv

BEER Hiked wlel £4 & ZRE Ro|= AL
= ogvla ggelsl ®E g

DBY 747 % MMz 3t YRp 73 Yip 26
& BEERAZ &R Z59f el

&5 KRR Yip 262 wi$ 22 HE 24
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Table 5. Transformation of YRp 7 and YIp 26 in S,

cerevisioe DBY 747

Plasmid Frequency
YRp7 3Ix 107¢
YIp 26 <6 x [O¢

BRI SE] ol & YIp26o] ARS: 2, DNA
o) A mrige] #WMEmEe) gloer e B DNA
el iniegration ¥ o] oful BHE 7] e Fal Ao T

Az o} (Bostein, 1979).
3. YIp2 YEp WE{2| cotransformation

DBY 747 & ##Mia= 3l Yip26 3 YEp 13
< HEE%E BamHI o2 yEisie] gilko 2 il #
of T+ #2) Teherlng Hel4l Ito (1983502
Li* & elgt %8S #Hske] cotransformation
S AFvl 2 R H63 g

F6oll <2} o] YIp262| L 2704 L
L #BwaEtgcl eleld) @EBEe] i Yip 26
2 YEp 13¢] A& in wvive ligation 3 -l 3
o Azl o]k in wive ligatione) a4

|

Table 6. Cotransformation of closed circular YIp26
and YEp 13 in 8. cerevisiae DBY 747

Plasmid Marker T{BT;%&'T“L/ Frequency
YIp26 +YEp13 Leu*, Ura* 552 1x 103
YIp26 Leu* Ura* 2 <1077
YEp13 Leu* 2254 Ex 1)
+ Suzuki (1983)7} #&EsH ¢} 3k & Zelsn|
= e HREEEE GBS o8 JdH S o
Welel A2 ®@&ele] cotransformation sle] H@A
a3l FolzeE qheol W Ae Wsdch

= DBY747 & Z&Mke sk Ylps, YRp7,

Yip26, YEpl3& BamHI e 8 H@sld giko
2 & #ol Ylp52l YEpi3& #astx Yip26
YRp7 & ®A35H4 BREELSE Beggs#iow
cotransformation 4| v}l 1 FHEE #7, 8
A,

73} B4} o] YIps+ 59w, Yip26
= 360 ClE 2 BEEESL #mstgel oleld B8
Rage) g g4 afe) A7 RBEEEC 9
2 Yip59 Yip26e| #8834 ligation x| 2o
= A4Elc)

EHEE Hikel wel oz sl glon)
ERT gy BREE 2 YipR#ae 2=l

=2
.
Ll
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Table 7. Cotransformation of linear YIp 5 and YEp13
digested with Bam HI in 8, cerevisice DBY 747

. Transformant /

Plasmid Marker 1028 DNA Fregquency
YIp5+YEpl3 Leu* Ura* 59 4x107¢
Yips Ura®* 1 <7x1078
YEpl3 Leu* 272 1L.7x107°

Table 8. Cotransformation of linear YIp26 and YRp7
digested with BamHI1 in 8. cerevisize DBY 747

Transformant / Frequency

Plasmid Marker 10 a9 DNA
YIp26+YRp? Leu* Ura® Trp* 36 1L5x107¢
YIp26 Leu* Ura* 1 <5x107°
YRp7 Trp* 125 6x 1078

o= ERIRR A BMEMeE BNY T dE
YRp73 YEp132 =408 1 gyt #mskg
b HES O 245k

] 2

KieET ERrel A& welel Yip, YRp, YEp &
S. cerevisiae MC 16, DBY 747 ol] W HE & &AL},

o] & W E& KBEd BESHRALS o 2 HE
7t YIp 5, YIp26, YEp13, YRp7eli4 27 5.1 %
1074, L5 X 107%, 3x107%, LIx107? 22
elyel. YEp132 MC16 3 DBY 7474 Ito k2
2 BEERAA2 9 MC16, DBY74741 42| ik
zrzb 3.3 % 1074, 1.2 X 107* o2 Jepyid, DBY
747 S ZERMEE 3l YRp7 3 Yip26-& |k
o8 7tz BEB®RAZE @ 2 BHEEe 47 3
107¢, 6 X 1078 o] 8b& JElylc) DBY 747 & %
AR sked YEp13sl Yip26 & #ihew g
sl Li* @k S, cerevisiaedl cotransforma-
tiong st « YIp26 +YEp13 (Leu*, Ura*)
¢} cotransformant = | X 1075 $Es 8o
Yip26 3 YEp13el wld ztzej Higs 1077 o
B 5 X 107 HEER viebycl

x Ylp529} YEp13 Yip26 = YRp7-& EEH
gaqvst S. cerevisiae DBY 747 o cotransforma-
tion 519 o FEL Yip5 +YEp13-2 4x10°%
o2 Jew Ylp26 +YRpTel4] L5x107° o2
vhebykel,
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