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AV EEARTEL Sh N TR, EXE P AT AFBEDNARIA , ZEMADNA FREETA

PEGMO{J;—HM CHHER M miniE £ 5] 26ming #
phTEHT 1 eE{R BRI LR R, FEF&E%?P%?AE*EE@%M%&%MT: YRp :
1.6%10%); YEp: 1.7—2.6x 1044/ YEp13/BamH I,
R B 7 ¥ R MR E)

(£ HEpCNE0/BamE I ¢
YCp, 3.7%10% YIp5/Stul:
104444 F /ug DNA,

7.6 %103,

SR S.cerevisiae BAVARE LI, AFRR DNA, Hub, S4000E,

DNA

WAL B EEESEERRAREREY
HmEr — . 19784EHinven®: 51 Beggs B 5
WE T UK DNA 5 0ER il e B I AR P
MBI Th 1, XA AT ETRCHIR
Rk, DR REE, —8
k10 —10* LT /ug DNA,
BERANEEEEASREN, ARHE
HERE (4—6X) , BibraEkk
W, Bkt Tt RAemisn
WORE R, T H BN ERAERERERE
(BT AR PR R TR W 4L 2 R, Tto %

BT BRI E—RBER

eflgh 00, EERERNHEEISE &£ R,
R BT, LI 2 F 50—600 4 # 1b
F/ug DNA,—B=RFEAEIHE LT,

ERMNOLERRER, R To Fry#fb

ML, —RIEEE R 56—80 I % 1k
F/ugDNA k3 %, HLABEERE
Hiipe TAEHRT B, OF—&iRERE
HiTto k55 b3 AR IR By =%

A SCIEIte B3R b A sE R A i #e 1k
T Bk, PR T BRIl
MEE, BHEEERH-FEAT&MERD

© FEREF

Bz

MR EHEEE VIR S hm R
3.5—7.2x10%
8104},

S R

R, BRI, BANRE
ik 16* M FE4b7 fug DNA L) E (YRp,
YEp, YCp &Rk,

HOM R %

(=) BHHRY
SEER PRI B MR AN AL R 1 *ﬂi% 2,
(2D BREERH

EHIREEBe]l T 4 Bochringer Man-
helm A F]77 Fhs Siu I Jy S EPromegaiy i
Feihs EEEOIEE Serva 4 7 &,
PEG4000y HAR #4435 IFHARDNA
T Q4B R TR AT LIACZ"J:IE/E“ .
e :
(=) DNARI & ZE

1, Fikr DNA §l&: &R “40F %
Y —PiT 7, B CsCl EERER
Loffifhs

2, /MEFE DNA(Cartier DNA)
#l4%. DNAHICmmol/L TE &1 (pH

AIrTFiesvd4E 1 H1zA g,
U HR 7 BT A I B S
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Table 1  List of strains
WK z WD * W
Strain Genotype _ Source
50,L4 o trpl-1 len2-3/112 gali ' Dean H, Hamer ¥
ure 3-50 eupt® his~ o ‘
YIY4B-3 o leuz-3, 112 Ichiro Yamashita f#
S.cerevisiae YIYD a leuz-3, 112 his4 lys7 sta’ iﬂ.l: |
DP-1 @ trpl hisi P.P.Slonimski®y
- YD-23B-2-34 a trpt STAZ inh" ATREHR
YD-23B-2-5A a trpt sta® ink’ ELPEHE
YD-28B-2-6A « trpt his4 lys? sta “ioh’ ARREHE
. F- thi 1.thr 1 lea Bs lacY RFEED M
E.coli Ceoo tonA24 pfq"‘ supbi44 A~
oy
2 wnARY
Table 2 List of plesmids
R # x i RN BRI £ W
Plasmid Type Replication origin | Selective Marker Source
pCNso YRp ARS1 TRP 1 FHWR
YEp1s - YEp Zpm LEU 2 A ER B
RC4 YCp ARS1 TRP1 Dean H.Hamer®
Yips YIp % URA3 e

7.8) W, EIZIES 10min, 100°C AKUE
Tn#A20min, HE FIHRF omin, 223KER
3 —5ug DNA/ul,
() BEEgRREGEEE

- HE LB A R T T 50m) YEPD
WikdEsRitg, S CREEAEN AR
MBS, EEHALEARE—KREH
0,75ml 0,1mol/L. LiAc-¢,0lmol/L TE
SMREIE, 28°C EH 5 1h, AFK
0.1mlgE A1, 5ml Eppendortih, hIA12
wg 7oA [ Carrier DNA 10, 1—1pg Bk
DNA (E&A#EI1D , ROE8TE
E30min, FHIA0.7ml 40% PEG4000,
0.1mol/L LiAc-0,01mol/L TE, E4J=
28°CH2ES30min, 42°C /K¥Eh L E bmin,
Bl 2s, i B EE, BEEAKEFRX,
FEET 0.2ml BRIk, BAEEEHE

© A ERF R R TIR S SHEED

T L, 28°CHZR 3 RERINELT,

4 *

(=) IMEREEDNAR L R IR
W B Bk A L T2 R Ry R it
B IR EERE B L R
i 8 5 DNA = E,coli #:fifk DNA %
Carrier DNATIE &b 1801, RAT
ZESC SR PR B/ AR B DNA i FRERY
YR, ERERTRLREF, REhE
REM AR ENET, EGRRES,
W 3B BRMAEI: (1) MFE
B DNA i1 il N T 455 frai ok KB
B, PR B4R 100—20065 65 (2) -
PEGL000F1 DNA 2 Il A 4R FL B e
Foin DNA Fopfiin B i, A
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Table 3 Establishment of bagic transformation procedure for yeast intact cell
— ' THS
T — Sample No. 1|23 |af 5 |8 l 718 I g
WEAF Means of treatment s 'kﬁ;%_\_
Calf thymus DNA (g ~ttberzlmrzlts 12 f~ralerd] o 1.~12
Plasmid DNA pCNeo (ug> 1111 1 10
Incubation at 28°C for 30min. + |+ |+ - - N I A
0.7 ml PEG4000 0.1mol/L. LiAc-0.01mol/L TE + 1+ |+ |+ + + | €|+ | +
Incubation at 287 30| th| thi 30/ 1th [1h|1h|1h;1h
Heat shock at 42T for 5 min + [+ | -]+ + O I T
Wash once in H;O ' - =-1-1- - + [ =-1=-1-
Transformation efficiency* 3700[8000] 128/2840) 160009000 640) 80 | ©

%, Ripnse, L, 4 HARKER . 0x102 colls/o, 1ml

The recipient strain is 50.L4,
PEG4000 HERE LM E H2E £ L
(3) 42°CH i T 4 130 e e X R
#125—608% (4) IMAPEG400C)5, 28°C
RIE 1 h L EE S OminfG B L H £ 1
2 f% (5) 2CRMEFEEBERFHLET
BARGEMEEER TR R RIE £
Fie

MELEh 4R & F LR Bl R fh o
Tk 1.6 X 10¢ ME{LF/ug DNA, ERhE
WA To J s bR T H 2515 EE, B
T AR FRIESMY IR 5 H4T.

(=) IJ\4=EHH§DNABMD)\£31¥HE
R MR

MASFRE /N 4 R DNA, fUE
TR RO, HRIE 4.

B4 RER, HRERENE
ﬁ,iDNA FmARBINTLES . B RMAR
#yJ712—150ght, F AR RBR &, LEA I/
BB DNA R B A3 5 200 1522 5.

(2) BREMME 4°C BERHL
MEHRW

FrEET 0, 1mol/L LiAcrh i B

SEBRET 4 C, TARRERESHRH
E R s, &RNES.

ROHEREN, REIEHBRT4CR

F1—6KJe, HIGBERRI7.5—55%,

© HERFRHMEMHRAEATIKSHEL http

eell density is 1,0% 108 cells/0.im] sample

# 4 MERBDNARARTHERESHE BN

Table 4 Effect of calf thymus DNA on
transiormation efficiency

AIEDNANAT |\ RN B

Calf thymus DNA (pg) /pe_pCN6o
0 50—80

~3 “1,8%1403

~8 4.4%10%

-~ g 1.0% 104

~12 1.6% 194

~15 1.6x104

* F4—7PEEREHHN50.LL

The recipient Strain is 50,L4 in Table ¢—7
ERABRELER, 6 RKe{ha&#E7,2
X108 LT /ug pCNeoRY AL,

%5 BEREHBSMMACEFEREARENRIE
Table 5 Effect of storage of yeast competent
cells at 470 on transformation efficiency

10T 8 fug pCNeO
‘Numbe‘r of transforments

1CHFERRE (R

Storage time at 42'C (day ). /ug pCNso
¢ 1,6x10%
1 1.0%16%
z 1,0x10¢4
3 1.0% 104
4 0.2x 103
5 7.2x 107
g 7.2%103

() 42°C # i TS 1k 20 B RO 1A
ERIPLBASFLRE, IR
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42°CHE MR RR], WEs R, SR
#6, '
Fo LA, ERO2CHTERE

M EEEBOREER, 25min )

I B6.4 X 104 M58 hRT &, ELomindl
WA R S B ES.
6 QURMEHEERENLH

Table ¢ Effect of heat shock at 42T on
transformation efficiency

42'C el it 1 Nu:ﬁii‘i}ﬁ{#agngfgﬁiints
Heat shock at 427 (min) /ng pCNso
0 6.4x1p02
5 1.6% 104
10 2,9x104
15 3.7% 10t
20 5.2x104
25 6,4 104

(B) BBEARAENREELE
B 2

Pegk 3 und 5 MELER, EER
42°C b L = 25min, WET AESR
AEeigeE 4% BT fr. YRp, YEp, YCp,
YIpu#e b, #580% T,

T BRERE: YRpE! RS (b3 R
s LEYEpfIYCp®d ks 1 — 2 1%,
Yip R R B #E (b A R B AR, BHE M
FYIp5/Siu T IERR G F R EE 5
T4, THk7,6x10%, YRp, YEpHIHE:
BVES TR R THIR S FE 2 —
3 &,

B B RS R AT LR BT A, Rl
WREHT MR LERr, ERT &M
R RR L BURL, S5 R — M ik 10t 1
F(YIp5/StuT W] 35 10° 4 k) . #2 b f2
T 7 thEEG 2 E e, B
A EBERI0 L (ERREE),
Bz EELEDNZRTK, 21
A, HILIEAT B EeErsE A
o

© PEMZERHEMARMATIRKSHET htto

F7 TRHRBEHNHLER
Table 7 Results of trans{ormation with
different plasmids by using efficient -

transformation procedure

. g (LT B/
HAEDNA RRXR | Tomid DNA
: Plasmid Number of
Plasmid DNA type transformants
e /pg DNA
pCNso YRp 6,4%104
K4 pCNeo/BamH I | YRp(EHE)Y 1.6%x10%
YEpiz YEp 2.6%10?
Z#:YEp1s/BamH [ | YEp(#&fE)| #,0x 104
RC4 YCp 2,7 %104
Yips Yip <1
LR YIps/Stu [ Yip (¥ 7.6x 103

(D) Pk, BEHEEFE
EEREHHELEROEM L, 3]
BWEH LiAc 28°CHALE H—, A
0,1mol/L LiAc-0,01mol/L TE =i A
FIlE i, HEMADNAR PEG4000 (1A
1 )lﬁlfﬁé'ﬂ%@]ﬁ%%%{hfﬁiﬁﬁ,“_rrﬁﬂ?{?ﬂc.
PR BT BN A s o S
&%EESGE[ YE%D'?:‘%?%EA&DO =D.5—1.0
F1.smlE B T1.5ml Eppendori® &
?%"L‘p 2S .
Me.sml 6.1mol/L LiAc-0.01mol/L TE gh—1
I%nl‘; 25 '
FAtoopl EREFHBFEE. A
0, 1—1pgBHDNA, 12—15ug/h 4 R BDNA
0.7m! 40% PEG4o0co, o 1mol/L LiAc-
-0.0tmol/L. TE
| RARAEC Rk
s Mpdias’ )
| uEz s ms
Broop!/ M BB TR E
izsﬁﬁ%‘%ﬁz —3 K
LENE T
B ORE, RYmSanaaseBsy

Fig.1 A rapid and eificient procedure for
. transiormation of §.cerevisine intact cells

BULFERUT 7 k2 hEnEd
BEh, ERIES,

8 EERERY, thE BB LA
LT RIE 2 IR 55 B4 ==,
¥PIEE] 10* LAk, REE B E A%
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Table 8. Tansiormation efficiency of .various
recipient strains by using rapid and-efficient

transformatien procedure

= o Fi¥ DNA| #{ET#H/ug DNA
: Plasmid Number of
Rec_ipient_ strain DNA  |transformants/pg DNA

50,14 YEpis3 2.4x104

YIYD. YEpi3 i 1.7% 104

50, L4 pCNso. | 6,1%10*

DP-1 pCNséo 7,2 %104
YD-23B-2-3A | pCNso 7,2x10?
YD-23B-2-54 | pCNso 3.5 104
YD-23B-2-8A | pCNseo 6.4x 104

HHREEIL, BRAUKT.2X10%
W w

AR BB AR R AR B 4T, — A
HE 1 AR ISR 2 R®, BT
MEEENENE SE, SRR
R ZRENEMAK, HIbEH SR
AR SE B T B Ak s, R T ABEE RS IR A
i & 7 e B D TR e T TR e R
FREE T R5E .

--/j\i[:_ﬁaﬁ%D'NA(Carrier DNA)E?{;{,{;
TR T 4R S LAY T IR B e 10
FIThEE, BB L BRE RO AT B IR
TR, R, 20RMmE
J& B R AL A AR ] ) — 2, THEL M 5mi
HEHF26min WUR T, XS AR
BRERERTR, MiAkHS B %k
RPN, LA, Bz e
B 5 3 40 o 115 BE v A B T I ) FE R
(EIREE R ), BAERSHRELE
OO REBR. A2 CRuhE R ER
REEET MBS FEMEBNE SR
We, FEFEMERIRE, B6, Bk
FELiIACHIRE 2 40 o — 35 4 H5 b5 B 1710
P AbEERE, A] LA R R YR TR
i P 408 M B 4 1 B 2570 [ 55 DNA B
SEA TR RS AN, WD EE TR
S 4 AR 07 SR 00 R A 1 0B B R 206

e RS B, YRp, YEpBiiLm
S M 4 FLL B e ORI To00 8 b 2 3R
7, RIEEERER, WEM—B,
DL b B R B SR e A M R R DNA %8 {h
WAL e

$ % T W
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A RAPID AND EFFICIENT PROCEDURE FOR
TRANSFORMATION OF SACCHAROMYCES CEREVISIAE
INTACT CELLS WITH PLASMID DNA

Mao Xiachong Cai Jinke

{Institute of Microbiology, the Ch.inese Academy of Science, Beijing)

A rapid and efficienl yeast transformalion ptocedure has been developed th-
rough investigation on factors affecting transformation efficiency, The manipula-
tion of whole procedure can be done within one and half hour, High vield of
transformants is obtained by adding calf thymus DNA as carrier DNA; adding
PEG40%0 and DNA to dell suspension simultanecusly; prolonging heat shock from
57 to 257 and spreading the trangformation mixtute directly onio agat plates afier
“heat shock, The preireaiment of yeast intact cells with LiAc can be omitted, The
.transfqlm'a’ri‘on. tates of four types of plasmid DNA were as follows, pCNBO,
3;5_’7;2 x 104(for linear pCNg0/BamH I ; 1,6% 10%); YEp13, 1.7—2.6X 10*
(for linear YEp13/BamH T ,8.0x104);RC4; 3,7x 10%s Y I p5/Stul,7.6% 10%, 7
recipient strains “transformed by using this procedure all reached the vields of
10 iransformants per miciogramme DNA, |

Key words

Tiansformation of S, cerevisiae intact cellsy culf thymus DNA, heat shock;
"repi'pierrt' strain; plasmid DNA"
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