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Summary

The yeast S. cerevisiae DBY747 was transformed with E C-5.C shuottle wvector YIp5,
YEp13 and YRp7 by the method of spheroplast. The transformation frequency of YEpl3 and
YRp? in S. cerevisine DBY747 was 1,2 X 10 and 1.0 % 102 per 10gg of DNA, respectively.
The transformants with YIp5s plasmid incapable of autonomous replication in S. cerevisine were
not detected in the condition of this experiment, but Ylp) piasmid expressed the gene carried
on it when cotransformed with a helper plasmid such as YEp13 or YRp7 : autonomously repli -
cating plasmid.

When plasmids were used in covalently closed circular form, cotransformation frequency of
YIp5 - YEp13 and YIp5 - YRp7 was 210 and 95 per 10pg of DNA, respectively.

In cotransformation of linear plasmids, transformation frequency of the same cohesive ends
was similar to that of noncomplementary cohesive ends, Transfermants by the cotransformat -
ion with circular plasmids have been shown much higher frequency than with linear plasmids
in S. cerevisige DBY T747.

The mitotic segregation stability test suggested that the cotransformant of Ylp5-YEpl3 was
more stable than that of Ylp5-YRp7.
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Table 1. The microbial straing and vectors used.

Strain and vector

Genotype or phenotype

Reference

S. cerevisiae
DBY 747

E. coli

HB101

C600

Plasmid
YIp5
YEpl3
YRp7

a, his3, leu2, wra3, trpt

F7, hsds20(r~, m™), recAl3,
ara—14, lacYl, galk2, proA2,
rpsL20 (Sm'), xyl1—5, mtl1—1,
supE44

F~, thi—1, thr—1, leuB§,
lacYl, tonA2l, supE44

Amp", Tet", PyrF ; Ura3*
Amp®, Tet®, LeuB'; Leu2*
Amp®, Tet", TipC; Trpl*

Boyer and Roulland —
Dussoi x (1969)

Appleyard (1954)

Struhl (1979)
Broach (1979)
Struhi {1979)

H OBE HEL o dejAc), 19814 Orrwea-
ver' & Ylp5 Felsn| =2 & FvE WEishe
HHEH#RAZ SR 5 FLY MEEBRES o
deie #ES & ub glod, Suzuki™ = AR
9 YIpbZulAv =2 pJDB2195 kol =g 2pum
DNA &ifrab-g @l FRBEEERAA o4
T HEY BEHEEEE deen], oF BES
+Z= 4:4A ligation "[EEMR-S FiRsHY L

# BBl A+ YipsEelLo] 29l 2/m DNA
g 7hl YEpl3Zelsv| =, = 2FH5A6 o
521 (ARS) & 714l YRp7Zetari =g RAMHE
WimA A YlpsEehsn 2 BEBH MEH
2] fEthg ool Rokew BRI el BRY
o MREE e RREelav| B Rl MHEm
B OHES R B

HE W AE

1. (EAEKE 5 WH Ealap=

TEER (M5 LSFHE S cerevisie
DBY747 ¢, wle] Feb£u] =& Yips, YEDIS,
YRp7& 7tz @Aslglen, 1 S5 2s A
HE ol gshideh (& 1),

2. % H

SFA 2l KBEE MokE fFEAds da=a)
o LBE @Mstgoml, RFMpmEl @) A%

1% yeast extract, 2% peptone, 2% glucose

(YEPD) wh =)ol wjoFsle] A&el]l {#Magel.
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TEE RS Ayl s 540 (YM)]] 0.7
% yeast nitrogen base & yeast nitrogen
base{w/o), 2% glucose, 2% agarol] = gel] «}
eh obu] = 4H{50 e/ ml) 7 &L (204g/m1) 2 Hihu
sted fiHshgich(£2).

Table 2. Selection mediom of yveast transformant

(unit : %)
Component A B C P E
Yeast nitrogen 0.7 0.7 _ 0.7 _
base
Yeast nitrogen

- 0.7 - A

base (w/o) 0.7
Dextrose 2 2 2 2 2
L. —Histidine - — 0.05 - 0.05
L—Leucine 0.05 - 0.05 - 0.05
Uracil - 0.02 0.02 - —
Bacto agar 2 2 2 2 2

* A, YIp5, B; YEpl3, C;YRp7,
D YIp5+YEpl3, E; YIp5+YRp?

3. BalA0|S DNA i 3 W

E ecoli 2%%] FelAn=e i Birnboim”
o] MR HHE o7t BWBAA choal 7o =)
&gt (Fig. 1)

LB #imssHiol 4 12050 B &% ks
LB100ml 7} &3] A1) Selt=3e 3t p4H 2
RSl 37Coll A HANEEMI (0. D, =2-
3) 7hxl BER EEIRWES BOoMEsle] #ER c}
& 25mM Tris-HCl, 10mM EDTA, pH8. 0 (TE)
B e g 2 ¥ 25mM Tris-HCL 10
mM EDTA, 50mM Glucose pH8,0(TEG) 8%



Culture broth (LB}
Harvest] and wash with TE buffer

Suspend in 5ml of TEG buffer
I Add lysozyme to 2mg /ml

Incubate at O°C for 30min.
Add 2V of 1% SDS— 0. 2N NaOH

Incubate at 0°C for 5min.
| Add 1.5V of 5M KOAc (pH4.8)

Incubate at ¢°C for 60min.
|
Centrifuge

Supernatant
! Add 2V of EtOH

Incubate at —20°C for 2hr.
Centrifuge

Precipitant
| Wash with 70% EtOH

Dry and dissolve in TE buffer
Fig. 1. Isolation of plasmid DNA in E,

coli,
i Smle]l 3Hzbaal # lysozyme & mlE 2Zmg
HA @wmhskd 0Tl A 3050 HES e 1
% sodium dodecyl sulfate(SDS) — 2N NaOH
B 28 43 5ol Yol delzta] A 4o
) o] BEHS 0T 5450 WEske 5
M potassium acetate (pH4, 8) %S 1. 58 v
3le] A3 KiEElE 4lelF obg 0Ty 1
BiF @I el o] WS 12, 000rpmell 4] 204
i s EEsle] LiERE ol 2 BEAR dx
—2002] 95% R8-S 23% Y3 A o] & o}
| 20T Y 2R R KB SHEsle] LB
WE WE S T0% SR 1E sk
g ehS PSR Rel A MEAKHETR % 10mM Tris-
HCI, 1mM EDTA pH 8,0(TE) &## 1ml o
Fel 4T gmoll frEele] kel [EMslgich
Bk Zelsrl= DNAS fi8E McDonellit® o
Tehed WHRRE BB 2 e

4, B2lA0|= DNA 2| 11§

A5 de] DNAS #lfie = slv) ¢si YEpl3
s YRp?-& VIEi&fc-t shdel BamHI (30U/ @)

$ EMs o, Yot FRSHEMARN RE
V(e ligation & 2.7)999) BamHI %o
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Cuiture broth{YEPD)

Harvest and wash with dd H,O
Suspe:nd!in pretreatment buffer
Incubate at RT for 20min
Cemrifulge

|
Suspend in 5ml of SCE buffer
|Add zymolase 6000 to 0.2mg /mi

Incubatei at 37°C {for 2hr.
Wash with 1M sorbitol

Suspend in 1ml of 1M sorbitol ~ 100mM CaCl,
lAdd plasmid DNA

Incubate at RT for 15min.
Add 10V of 20% PEG 4000 — 10mM CaCl, —
10mM Tris —HCI (pHR.0)

Incubate at RT for 15min,

Cenr,rifulge

Suspendlin 0.1ml of 1M sorbitel —100mM CaCl,
Add 50p1 of YEPD

Incubate at 30°C for 30min.

Dilute with 1M sorbitol

Mix with 7ml YM(IM sorbitel, 3% agar) at 45°C

Pour on selective medium plate

|
Incubate at 30°C for 3 —4 days
Fig. 2. Transformation of Saccharomyeces cerevisine
(Spheroplast method)

Salle 2 7tz UJhalgicl. G2 37CeN4 3
BifE) DBEA)Z) 8 65Cell Al 15 59R5 sEppsle K
s (FEAl7) 2 sl =aie] £ A

Lligh DNAL 0.7% agarose gel & fliflg) &
FikEhel 2lah mEidslolet,

5. BEEE

1ol WHEEGS Beggs2: Hinnend BHY
th EMBEY" & oF2) Bi{bAA olgs) gle
fi8ksicl (Fig. 2).
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Table 3. Teansformation by vector plasmids DNA in Saccharomyces cerevisine DBY747 .

Transformant /10 pg DNA

Pl id Selective

asm marker BamHI —digested Covalently closed

linear plasmid circular plasmid

YIp5 Uta* 0 0
YEp13 Leu* 1.2x103 7.3x103
YRp?7 Tep* ix10? 36x108
K2 20 kst o2 WM EER(0.2%8- (1018} 3oy, wWjofel S Aets] 5 dgl 5 YEPD
mercaptoethanol, 0. 05M EDTA, pHS. 0)e 2 41 oF YM Fighitol]l Tobslel ffkel #E ggEx
HRZE mlE 1X10°A S =% felid skl Higal g},

Al 20500 BESHEel o) sletle o4l
o #L#@¥L 1M sorbito! - 10mMEDTA-0. IMso-
dium citrate (pH5. 8) AR H#i# Smlei alebazl 1%
zymolyase 60008 ml & 0. 2mgs]A] #Hingk of

= 37TolA 2] WiBsld EHMEHS e
ohoolel FUMEMG B AEE " pge

KAt 27 A8l 93 1% SDS BE o
S HTRALe o] HolxlE Aow o 4
st

FHRHE S 3, 000rpmoll 4 10 578 3805 i 51
o HEHTL % IM sorbitol & 2 [@] BEF # sl
A F4EE A AsSEE IM sorbitol- 100mM CaCl,
Imloll ®eba12) o}-2 we] Zejsoog ¥o %
el 1550 BiEstdet. o 7jol 422} DNA &
42l 1044 20% polyethylene glycol 4000-
10mM CaCl,- 10mM Tris-HCl (pHS, 0) B #-S- ¥
gk =bg oAl BB 1590 KBSt o)A
= EODHS EHE IM sorbitol- 100 mM
CaCl, 0. Imlell &1 =}4)7] ©}-& 50ug¢] YEPD
M E EEAN % 30T 3050 BEs @ik
A7}, o] WS 1M sorbitolel] # cbs FE
8t 45T YM(3%tAl a4) K 7 mlol 2+
HE B YM s <lell o] 30Tol4] 3~4 H
fal HiE3hed colony & PEEstgc).

6. muMWRHK Lk

HEBBES M3 %8 %EHe Jdopn
71 Sta YMdsbfisteol =}et @tkrh, colony size
b FAE AWdle] YMige) #£63 oo
0ToA 12050 BAF BB % RRE 10005
vt4] YEPD Hettuoll #5266, 30Tl 4885 R
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7. ERAHE WA ME

A BB FAR AL SDS(Sigma Co.) |
PEG 4000 (Fluka Co.) o) 482 BRI},

BA {28 T#m lysozyme s} Kirin Bre-
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Ylps ZelLue g Sall 22 BamHIo & pBR
R2HR VBl %MK HES®R AR
<l YMES i boll TStk HiE A oghuy,
BT elinl =8 MESHEA D it 4L oks)
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Ul 58] B Sebav] S A 7 #ME, D
NA 102% 7,300/ ¢ 3,600 @] TR ik
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Table 4. Cotransformation by a mixture of
covalently closed circular plasmids in

Table 5, Cotransformation by -the mixtare of
BamHI ~ digested linear plasmide in

S. cerevisiae DBY747, 8. cerevigiae DBY 747
Plasmid Setlective Transformant / Plasmid Selective Transformant /
marker 10 ¢ DNA marker 10 ug DNA
Yip54 YEpl3 Ura*, Leu* 210 YIip5+YEpl3 Ura*, Leut 20
Yip54+YRp? Ura*, Trp* 95 YIp5+YRp7 Ura*, Trp* 15
Bt Tehsslift se Aoz #ised, e o149 A5 Holek,

2, Bk FakxD|=Riel RRSHRASH

oA ¢ fER A M %o| YiphEekivl=t M
el 48] Hf g R glA 57 W el
SrdIel B Heffk JRE T A AT
—Habe fife] BAse] Fefatk WA GRS
FlAz e o} RS = ik, 1=de] YIpb &b
m =3} YEpl3 Zelio| 28 RIFHEMSE 413 &
o] Ura*, Leu*2E#S {47t DNA 10g#E 210/
o HER el (E 4).

olwl Hifhe] 27+ T HBelAd 2 gl
2z gt ol eE HMHEBEAS] #His e

Zalel L R L0 ol o £ %
7"34- AgEEgy AHo] H4EskAl debgrb{ &
7). B Selav| el REFHESER oA
Heaielt) Zeddt YEpl3 Sabksu|Brt Yips Subes
o] 29 HHEEHKRS T3 helper 934 e
oz Az

S8 B Selav Bt MilaMel4l | B
e sk ME BHE Jellex BT 7]
akge EEdgsh Yips Selar]=r 2% fifee
gutntk EE TR #EASI AV, YEp132] pBR
3228 (79} homologous recombination o] Yejih
+ A== 7ld =l

YIps EelAw| =28 YRp7 Tekto] =9} FIRHFY
HHgm 74w o mEER BEc YEel3 £
ghAol Eoke] EEEHE Mot & Wk oh
2}, Wt =3 ol yol 10X o) Fell & A
HHo] segregation= el {FE 7). o] 4] YIp5
ZplAu] 29l YRp7Eeltu = 4}e]ol| homologous
recombinatione] Yehrbis oz PAEH i
fho| whe A.e YRp7 Zefsnj=el ARSE{ES
7} BRI stringent control & koo #Milftnzy
¥ segregation o] Fuvhe Strubl™ 2] iR}

Fd NN
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3. iRk Belau|ERS REHE SR

1} A—HIREFER W3 Sepis =y
Bl AL £

BamHIo 2 7z ZalAn =2 pBR32Z iy
VIEdle] FIEHEEEE AR R e 858k o
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Uok(B 4,55, 57-1).
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Table 6. Cotransformation by the mixture of Sallk
digested linear YIp5 and BamHI -digested
linear plasmids in S, cerepisiae DBY747

é

Table 7. Mitotic segregation —atability of cotrans-
formant after ten generation,
1) YIgs +YEp13

. elective Transformant /
Plasmid I%arker ] 109 DNA
YIip5+YEp13 Ura*, Leu* 60
YIp5+YRp? Ura*, Trp* 85

3-31‘4 F EBO 4] ISl KRS 21l

%o| gk Felav S0 ANREMIRE FLe) W
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YEpl3Eel£n| 28 8 ceresisice DBY 7472 3
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\%ragment CCC—  BamHI— Sall —
Stability CccC BamH]1 BamH]
> 0% 5 /15 3/4 4/14
40— 69% 2 /15 0/4 0/14
(39% 8 /15 1/4 10/14

2) YIps +YRp7
T INA fragment CCce— BamHI —~ Sall —
Stability™ CCC  BamHI BamH1
> 0% 0/4 0/1 0/25
40—~69% 0/4 0/1 0/25
{39% 4/4 1/1 25 /25

Lol REBE M EMIR 222 W 72 DNA
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¥} 2p.m DNA H$ &8-S 712 YEpl3Eeln
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o5 A=,
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