32234313 A Vol. 28, No. 1, March 1985
J. Korean Agricultural Chemical Society

#2 HIS, $37 27 AT

——Saccharomyces cerevisiae2| HIS-lacZ &1} =8 —

8 ® F-XBFa-BHBF
g gz g4t AFFEA
*o At S FEY LA F S
(19849 129 299 =)

Studies on the HIS, Gene of Yeast

—HIS;5-lacZ fusion and regulation in Saccharomyces cerevisiae—

Dong Hyo Chung - Yasuji Oshima and Kyoni Nishiwaki
Department of Food Science and Technology, College of Industry

Chung-ang University, Korea *Department of Fermentation Technology,

Faculty of Engineering, Osaka University, Japan

Abstract

HIS;s gene of Saccaromyces cerevisiae was cloned into pBR 322 and also into

pSH 610 shuttle vector. HIS; gene was expressed as promoter of lactose operon
(lacZ). And HISs-lacZ fusion was intergrated into chromosome III of yeast. HIS;
gene in yeast growth was controlled general amino acid control mechanism.
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19781 o] HinneneP%-of 9] 3le} & % (Saccharo-

myces cerevisiae)®] A Jy o] 5 old,
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45 1 S. cerevisiae & HISs-lacZ ¢33 22

HIS3%~, HIS41#~1®, HIS5), leucine f-4 A
(LEU2'®19:49) 5.0 ofw] x4t FAA S &4 4
A, uracil(URA3™) Z.¢
4 A, glyceraldehyde 3-phosphate dehydro-
genase?V1} 3-phosphoglycerate kinase??:2® =9
AAEZLE A, galactose §FAA(GALI, G
AL7, GAL10, GAL40, GALS8)** 4] alcohol
Ty91221} MAT?0
el s LI1I0%Y, L29%%,
CRY1 5% ribosome =#a FA = o] 9o
CYCI*®, A phosphatase 7 #A30% o] b
A5 gk

£33 &R histidine 4 54 $A = &= HISI
2 ATP
HIS 3% imidazoylglycerolphosphate dehydrog-
enase (4.2.1.19) % codedlx, HIS4: phospho-
ribosyl-AMP cyclohydrolase,

W ataed 7]

=L
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dehydrogenase A =27,

L 9] transposon -4 A

phosphoribosyltransferaseZ code3}s

phosphoribosyl-
ATP pyrophosphohydro lase, histidinol dehydr-
ogenase (CE. 1.1.1.23)8 3719 cistron& code
&3, HIS 5% histidinol phosphate amino tran-
sferase (EC. 3.1.3.15) & code 3}= o =&Y

FAA AT glot B Foas &% plas-
mid 2um DNAg] = 7]1325?'_ A EH = Yipd
plasmid pSH 6104Fo] 4] yeast HISS §-4A A pro-
motere] &} ste] &AL By E = g AF S-galacto-
sidase §4 A (lac'Z) AE Ak 24507 A

FAA ZAA A AE FE P 2 BHL
%),
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1. A2 7F2} plasmid & §
A AS3 mn g A7 FF9 plasmid
= Table 13} 25 41 Table 29} 7o},

2. HHX|Q} BHQF

O AT AAT A u)x 24 LB(Lunia-
Bertani) @] [1% Bactotryptone (Difco), 0.5
% vyeast extract (Difco), 0.59 NaCl, N NaOH
2 pH 7.0 4], w24 M9 34 ¥
A (0. 6% Na,HPO;, 0.3% KH,PO,, 0.05% NaCl,
0.1% NH,C], 1mM Mg SO,-7H,0, 0. 1mM CaCl,,

0.2% glucose, 1pg/ml thiamine) & A& 3149 o).
I 2o} oz} ampicillin(50 ug/mi), 5-bromo-4-

chloro-3-indolyl-3-D-galactoside 40 ng/ml (Sig-

ma)-g& A 7+akgl o)

(@) 22 : 22 A4 x 54 YPDAH R (1%
yeast extract, 29 polypeptone, 2% glucose, 0.
2% KH,PO,, 40mg% adenine), 2} 2=u=] 24
2% glucosed -3 0. 67% yeast nitrogen base
(W/O) amino acid (Difco) & Algalgeh, g

I el obwn] x4k, @Ay 9 5-bromo-4-chlo-
ro-3~indolyl B-D-galactoside (40 xg/mi)E .7}
B

SLA A =
E3= 30°Col A,

[z
FA

2% BAE Akl AgAAE x

o A7 37°Cell Al b2k s oFsh

Table 1. Principal microorganisms and plasm-

ids.

Organisms and Genotype, characteristics or
plasmids both*

Escherichia \
coli
JA 221 leuB6 trp 4 E5lacY hsdR recA
MC 1065 dlac leuB6 trpC 9830 strB hsdR
JM 83 ara d(lac, pro) thi strA 80d

lacZ M15

Sacch. cerevi- | MATa trpl his3 leu2

siae DKD-5D -

Plasmid

(Yeast, YIp)
pSH 510 Amp*, HIS5
pSH 615 Ampr, HIS5
pSH 616 Ampr, HIS5
pSH 617 Ampr, HIS5

Plasmid

(Bacteria)
pBR 322 Ampr, Tet

*The genetlc symbols for tests are those pro-

posed by the Nomenclature Committee for
Yeast Genetics®®, and genetic symbols for E.
coli follow Taylors®., Amp* and Tet® indicate
the phenotypes of ampicillin and tetracyline
respectively.

&7 A plasmid DNAS| x|

(1) CsCI-EtBr g = A 2ay @ o4
Tol A plasmide= Clewell=} Helinski #4302
A ete] zA g & ampicillin (50 «g/mi)
& TR LBAAGA S A AN FE7°0) 3
1, 5 mle] Hj 9 & casamino acid (Difco) 0.5%
2§63 M9 wlA 150mle] A 2a & 37°Col A
Aol stz o) ) T3 (ODeso) 7+ 0.89]

o3
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Table 2. Restriction endonuclease, other enzy-
mes and linkers

&?;;L‘ig;%n Maker and purchased
Ava 11 Now England Biolabs
Alu 1 Takara Shuzo Co. Ltd.
Bam HI Takara Shuzo Co. Ltd.
Dde 1 New England Biolabs
Hpa 11 | Takara Shuzo Co. Ltd.
Hinc 11 Takara Shuzo Co. Ltd.
Hind 111 Takara shunzo is Ltd.
Hinf 1 Takara Shunzo Co. Ltd.
Hne 1 New England Biolabs
Rsa 1 New England Biolabs
Sau 3A

New England Biolabs

Other enzyme
T4 DNA ligase
T4 polynucleotide

Takara Shuzo Co. Ltd.
Takara Shuzo Co. Ltd.

kinase
Bacterial alkaline Sigma Co.
phosphatase
Ribonuclease Sigma Co.
Linker

Bam HI linker Takara Shuzo Co Ltd.

(-CGGGATCCCG-)

8 A QoA chloramphenicols X Exb 0.1
mg/mil (100 mg/ o] HA Hststgd e oA &%
W (164 7)) A el F3te] plasmidet-g amplica-
tion 3t vt Wbk Aol & W ke HAAHo
2 &R °] dus vF o8 A5 chro-
mosomal DNAZF 25y gtk 4°ColA 9
AF = 3F(8,000rpm, 10% 7+ Kubota model
KR-200A- 94 7] rotor RA-6) 3}¢] 15 mle] 0.8M
(25%) Sucrose-50 mM Tris-HCI1(pH 8. 0) £ o]
Aestglvh ol 7o) 25% sucroseZ Ao =9l 10
mg/ml2] lysozyme (Sigma) 0.3 mlE 7}35le] o
S5olA 2~387 ¢ASz 0.3mlg] 0.5M ED-
TA (pH 8.0) 894 & 71 ¥ 2.26 ml¢) 50 mM T-
ris-HCI(pH 7. 5)/25 mM EDTA-29 Triton X-100
|42 shated 1023 mukste Az 94
7#& parafilme 2 9§ 3 4~53 #¢ A3tz 3
of A& eyt ol A 27,000rpm, 0°Co
A 247k 94 Be) (Hitachi 55p-7 294 33,
RP 65T rotor) s}e] AAgRL =t}
mlo} o] 5¢] EtBr 4=& (5 mg/ml, Aldrich A
AE) L 0.56 ml, CsCl5g8% 7}3}e], Hitachi pol-

449 5

yvallomerd 4 2] 2 A 2 (12PA) o) $7] = 16°Coj
A 50,000 rpm, 6~124) 7} (Hitachi, rotor RP 65
T-153¢1 A=) HFd e T4 ¥ 319 ok
2428 ¥ A9 Azz z2As 93
e FAd fiest A& F5¢ sHEr) ch-
romosomal DNA, lineared DNA, &7 = 7} op-
end circular DNAo], &% W=7} covalenty
closed circular DNAe]t}, 3% wl =9] plasmid
DNAE F4}7] (Terumo) & w) W o] (2F 2.5ml) =
2:9] jsopropyl alcohel(%& butanol) & 7}3lo]
7187 EEe EtBr 48903 AA
Ak o] =Fg 2~33 utEdle %
o

st9icl. DNA & o] 2~30) 9 E2 el 3

‘M Na-acetate §d oz HZLx s 0.3 M=

A bateh. o) o] S 2] 959 ethanol (—20°C)
< 7hated, —20°Cel A 3wt A gAY S
—80°Cell A 3047k w3 & 4 £ (10,000 rpm,
10%-7k, Kubota KR-200A¢ 4 71)3le] DNAE =
2} o] AAL 0.3M Na-acetate Lo 3o
ethanol(—20°C) 34 ¥, 3L o2 0.5mlY 10
mM Tris-HCI (pH 8.0)-1mM EDTA &¢ 3=
o] 4°Co] BE8te Amz stglch. =2} plas-
midz 44% ®E ethanol 34 38 Fshe A
o Fgkeh

(2) &4 <&Ze] 44 (rapid alkaline extra-
ction) : DNA Fz3Heolv} ¥AA L plasmid
+ 7+ 3 Birnboim3} Doly2] ul®is® o 2 crude
plasmid & FZ3 %t F ZAW Ao A543

- ~5X20~30 mm =7} ¢] colonyE Eppendorf tube

o Z2 spatules] £3olz #& stz 26 mM
Tris-HCl-50 mM glucose-10 mM EDTA (pH 8. 0)
£ 100 2 @EAA 3087 Y gk oA
200 #19] 0.2 N NaOH-1% (w/v) SDS(Na-dode-
cylsulfate) &4 & 713te] =g g9l HEE
o] 5%z W¥3lz4 3M Na-acetate(pH 4.8)
£8 150 plE Jhte] W FFolA @A WA
eh. 9422 (12,000 rpm, 1087, Microfuge M
C-15A, Tomy) 3 AA N9 o} 2 Eppendorf tube
o X7z 28 %9 95% ethanol (—20°C)-& 713}
o] —80°C ol A 30% WA3stz dAEe 3t H
A (12,000 rpm, 104-7k) e 2 DNAE ®mech 4
Sae ez o] AL #-F (desiccator) Bholl A
3087} ethanolg ¥4zl v+-& 50 mM Tris-HCI
(pH 8.0)-0.1 M Na-acetate &9 100 ulo] 0]
=z A 200 wl9] 95% ethanol (—20°C) & 73}
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s

A (12,000 rpm, 1087 A g vk o] =%
o Wb slel A Atz Ae)A DNAE 7+
ethanolg w424 7 = 0.1 mi2] RNase-2 (10
mM Tris-HCI(pH 7.8)-1 mM EDTA¢] RNase A
& &3 ste] 10 pg/mizA &8 3 2, 100°Ce] A
1027 7t A8 sbe] &A= o] 9l DNased 43
teh) & 7hstel 37°Cel 4 3087k w344 RNA
2 23 A7 }L A 3M Na-acetate §9 o2
0.3M=z HA stetz 28 22 alcohol(—20°C) &
7hskel —80°Col Al 303 WA ek A el T
Azeta s S B A8, 4°Co
A pE&ddA Az AL

0{1

4. 5530)A plasmid DNA (&t4ah) o] T H|
(1) CsCI-EtBr @9 s FujdA28y 528
9] A 24 & Camerone] ¥ ®oj we} protoplast
3 3}3 Livingston#} Kleinu} g4+ w}z} plasm-
id DNAZE zAst9t. & Sacch. cerevisiae%
YPDA =] o]l & 244 7 Aw] k3t ¥ 5%F FF
o2 te] 119] YPAD wjj A of A 5} 5nb uj of o} o]
2 A % (Sovall GSA 5,000 rpm, 58) & AFF
Brol &3l 2 2~33 A A stz (oF 408), ThA 1.2
M sorbitol &9 o g 23 A H 3l 2mg/ml zy-
molyase 60,000 (Kirin Beer 3]A})-& protoplast
4+ +Fgd (50mM K,HPO, (pH 7.5)-1.2M
sorbitol-14 mM p-mercaptoethanol) 400 plof 3
gate] 30°C oA 60~100¥-7k W gt au]
7 o7 protoplast §4 < B3t T AP
2M sorbitolgk ez 28 Az, 40mig -7—03
AL &g (0.1 M citrate (pH 5.8)-1.2M sor-
bitol-10 mM EDTA &) &Hebdle}, o] e
3o 4709 10mi=el Sovall 2 942 (SS 34)
| hrel W dolel 44 5% SDS§ (so-
dium dodecylsulfate,50 mM Tris-HCI(pH 8. 0)
-10mM EDTA-29% (w/v) SDS)$ % 7}sle] 94
3¢ parafilme g 23 & < 103 9d =T
. 7ol oA 1/4%(¢F 7ml) 9 5M NaCl
0“-3: Sbstel A 9 ebo] shel WAl EHF
ZFolA 1647 wART. 4°Can QAL
(15,000 rpm, 60 min, Sorvall SS 34 rotor) 3¢
ARole ol

o] AL AYUETHAd £y oz DNA
& A H. 99 Z5 A 1/48 (% 3Tml) 9

50% (w/v) PEG 6,000& 7Fste] W FolA] 24

7+ WA shgl el 94 39 (3,000 rpm, 587, So-
vall GSA) = #A% Reox o Hdg 32miy
TEg-9 (10 mM Tris-HCl (pH 8.0)-1 mM EDT
A)o)] =of gmile] 5M NaCl §8 & w14 718l
WEgel A shEuh A vk thge] A48

(15,000 rpm, 60 min, Sovall SS34 rotor) 3¢
A de] 1/44 (10ml) 2} 50% (w/v) PEG 6,000

S shatel Wl Fol A 242 HL.i] o, 9 A g
(3,000rpm, 5min) & AA & = Lo AL
24mle] TE 93 & (10 mM Trls—HCI(pH 8. 0)
-1mM EDTA)¢} ¢ gmie] 5M NaCl £
713k}, o] DNA 49 30 mle] CsCl 36.0g, EtBr
Lo (10 mg/ml) 6.0 miE 713tz TE &84 o
2 25U 8l.6g2 Tk oA WA R
(Hitachi RP 65T rotor) & 50,000 rpm, 64 7t~
1247 B39 FagddEe st o A3Y
DNA 23 (EFZWH )& FA7) (Terumo) 2 £33
o] EtBre Z2AA%7] 95t o4 TE 9%
fol o g w3}A] 7] isopropyl alcohol & 7}atef A+
e AARE 2 FE A3T A4 Zel
ethanol AL 3z 5009 TE ¢FEA]

5. HEHME
() AATFY 443 : AT FAAFL
Morrison®] ¥ Vel] uwhgkoh, & o 44 wj <k

o 10miel L broth(LB) Wl Aol A B A
e ksl thal 179 L broth (LB) =] A

37°Co] Al 2 A7} v} okstel w) ok o) 2 3(0 D.
600) 7F 0. 5~0. 69 Al A o] A AT = 3T (8, 000

rpm, 5370 ks, =lE Y Apste] E v E«l 1/4
% (250 md) 2] 0.1M MgCly 41 of fﬂ%‘%}tﬁ o
A @A ZE 250mle] 0.1 M CaCl,&-o @t
b wgeld 2037 wES F, d4Pes
ez g el 1/20%¢] 85 mM CalCl,-15%
& e-3dte] competent cellZ 3}
g E AERA g WE 99 g ¥4
ol d& AL A FFae]
toneZF ol A F72

Z dry ice-ace
—80°Ce]l B.Z3Fgch
Competent cell® &9 o HiAF H=ER 0.3
ml (300 uD) o] 0.1~1.0¢g9] plasmic DNAE 7}
Bhed (2 300 «l) 0°Coll A 3087 REF F 42°
Coj 4] 237 water bathe] 4] heat shocks} 9
o} 7)ol 2.7mie] LB A (L broth;% AAste] 37°
Col Al 90%-7} incubate (R )3k = A F3k= (3,
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000rpm, 1087 A4 942 424 34 gma), A TFs (DONA 1pgol dste] Adas

AL T2 55 AW Ao =3t
1~29 ®l %3kt
@ 22 AAF: 529 FHAA L2 Begg
o ume Austed Petgch l2mi=de 4
Ak amis] YADA wixlz ¥z FEE g
Fol AEeto] 30°Cel A 3 W GG AR F
0_“, AmiE 943 (2,000rpm, 5%, Kubota
K-80 94 £ 7)) 3] A Tz, TAE TALSE
g (0.1 M Na-citrate (pH 5.8)-10 mM EDT
A-1.2M sorbitolz A H 3 o1& 3. 6mie] 478
FAR gFENo] el 0.4mie] zymolyase
ol (4719 FA4 45 zymolyase 6,000
(Kirin Been Co)-¢ 1 mg/mis]A %3 HR& o7
AT §A)e sate] 30°CAA 1~247 AA
B Z35lo] protoplastd} stk ol & A R (2,
000 rpm, 5%7H) 2 protoplastE R o3 4mle]
10mM CaCl,-1.2 M sorbitol £ dj sle3te] &
2 (2,000rpm, 587 o2 23] AAsz FAG &
AAG YeiAe &4 0. 1m)oz FAE A
A7l g ok 1ug(10pl )3 9] plasmid DNA
25 (10 mM Tris-HCl (pH 7.5)-1mM EDTA)
A 743k 25°Col 4] 158 7}F incubatedt $- 10 mM
Tris-HCI (pH 7.5)-20% polyethylene glycol 4,
000-10 mM CaClLg 2miE 73t & F o
A} 25°Cell A} 158-7F incubatedt ok U4 &2 (2,
000 rpm, 5%zH) 2 FFF 0.3~0.5mie 1.2M
sorbitol g 3#3% YPDA £ esle] 30°C
ol A 2087k o] F&eh o] A& W HEH o 46°
Col BEF F 10mis FE3MA3% A Di-
fco)¥ 1.2M sorbitolg F-f3tE 3 A e
0. 1mid 7late] £tz A 2%9 A=H8 3
sl A (& v A]) ol FFE] 30°Col 4 7~104
7k o) ket et
Plasmid 1A A2 PAA3-2 A A4 3}
S vjste TF4R H4% ¥ YPDA 3]
Ao platedte] o] A8 45 Ao replicadt
o 24 plasmid marker% ¢-& colonye] =z

8 Faiglh

6. AU

(1) A g F &2 Eppendorf tubeo] 23 s}z
E 2 u9 plasmid DNALY, 2409 33mM Tr-
is-Na-acetate (pH 7.9)-66 mM K-acetate-10m-
M Mg-acetate-0.5 mM dithiothreitol (DTT, Si-

219 Ax)Ed, FRFE 7 A sle] 20
W= A st 37°Col A 247k Balsigch ATE
&% Zo]= DNasest R3] glomg 247 of
A9 kg2 DNased| o Fo] Arm=z F3%
. Hbgo] by 70°Cel A 5E st ste] A
5225 AEAR
(2) Ligased] wt%:¥xz A3 ik Hg D-
NAA B E 70°Col 4 527 7tgstd AQaLE
AZA7 g 4 ethanol A4 2~39 & —20
°C ethanole 7}3ts2 —80°Col Al 10~1587F 4
A sked 12,000 rpmel] 4 10827 A 22319
2§ de feA AA L 10mM Tris-HCl (pH
8.0)-1mM EDTAGY 8pulo Fols i)l 2 ul
9} 50 mM MgCl,, 2429] 0.1 M dithiothereitol, 2
ule] 0.5 mM ATP, 4 pie] ligationg 389
(100mM Tris-HCI (pH 7. 5)-10 mM MgCl;-60mM
NaCl) 9 2ul9) T4 ligase(2.5u/ul) HA74
zA AAE ] AALFE 20 #li B
16°C ol A} <k 16417} ligationAl ek ol A& ¥A
A% Fof DNA=Z 33k

(3) B-Galactosidase&-A :
EagR L Rosed] WP wzw, ZASAHL
Miller9] -] w2} & 5tg1 =

AAFe] A $oe F3E(0Deoo) 7t 0. 60 2
wl okel 0. 1miE A el #dlz o 7)o Z buffer
(60 mM Na,HPQO,-40 mM NaH,PO, (pH 7.0) 10
mM KCl-1mM MgS0,-50mM g-mercaptoethan-
ol) 0.9m!, chloroform 50 #/ 2 0.1% SDS £
20 pl5 77} A7 sk & F Vortex mixerz 10
7+ £33}o] 28°Coll 4] 587} preincubatedt R g

2Exg9 02 Syt

F29 A Lo leucineless medium 20 mlz
30°Col A 297k AgH Fate] EFFel A A
FAZ W) R 5miE YAl Hst AR
(3,000 rpm, 1037+, Kubota K-80 €47 = &
AS moxw 5mle SM buffer (20 mM. Tris-
HCl(pH 7. 4)-85 mM NaCl-1 mM MgCl,) & o
2 3y gAAAH e FELFEA0. 1M T-
ris~-HCl (pH 8.0)-20% (v/v) glycerol-1mM ph-
enylmethylsufonyl fluoride (PMSF)-1mM DT-
T (dithiothreitol) - &9 0.5mlo] Ferstz o 74
1 g¢lglass bead (Fugistone 0. 256~0. 40 mm)& »}
sk o] A& —80°ColA 307 TAAA
L Ao galste] Vortex mixerZ 30z 4

@ %

B-Galactosidase =



A% 1 8. cerevisiae &) HISs-lacZ F33 =A — 41—
«°C) 63 datgleh. 7o A FELFEY o 5ulz AAAA gelo FAsATH oW A

0.5mi(E3) & 7P€}S'-, 422 (3,000 rpm, 10
BN F # v & ©izk Eppendorf
tubed] &7z, 94 -‘fﬂ (Tomy 12,000 rpm, 10
By sle] glass beadE A A3 t}e o
t}2 Eppendorfe] &4 2FLLN oz 319

g o2 A @ ao] Z buffer (60mM NaHP-
0,-40 mM NaH,PO,(pH 7.0)-10 mM KCI-1 mM
MgS0O,-50 mM S-mercaptoethanol §-a)0.9 mls}h
A7) NZE, BRAAM Q& 2ELEY 0.1mlE
A stz 28°C water bathe] A 587} preincubate
3t ek o 7lofl O-nitrophenyl-g-galactoside &
A (LA FFLAEH 7.0 22 4mg/ml HA 5
0.2 ml% 713le] 28°CelA <71 Fd oz
A= AANA 1M NaCOz&a 0.5miE 73}
& AA A7)z 420 nme} 550 nme) FHE
=4 (Hitachi Mode 101) 2 =4 &9 o}

AL 187 10708 Al A 444 f-ga-
lactosidaser} A =43} O-nitrophenyl g-galacto-
2 e gich

kgl 29 A7 2 420nme] shgos &
A% &% (10mm lenght path) & =43l o}
o deon FaFHE A

/\L?b 1ol 9.

(o3
R

2
o

side?] gmol4=

- . OD420 X 4k-2% £ (ml)
A ts/ml) = LI e \mb)
A (units/md) = 5 e AT 7H() 5 5 o & 2
t} 1 unit: 28°C, pH 8.0, 1&7te] 1mg mol

O-nitrophenol-& W A3t G420 oz ey
A vh. = 1 mg mol O-nitrophenole] s+ 420 nm
A9 FFATE 0.00462 3ok

(4) Polyacrylamide A 7] 9% : Gel& 30% ac
rylamide strock solution (acrylamide 20g, N,
N-methylene bisacrylamide 1g, H,0% 100ml
7 A4) 23.3mle buffer (89 mM Tris-89 mM
boric acid (pH 8.3)-2.5mM EDTAEL) 10ml
2 20 xg/mle ammonium persulfate 0.5mig}
¥R F%F 100miz ALt stel 2087
B7] 3 100 /9] TEMED (20 mg/ml) & 7}3te] &
utele] 8%9] polyacrylamide gelz &ivh 7
S WA E 4, 6%F WHEAT

Geld] ¥4 &= HF 3mm=z 3tz 30~40Vel A
16~20417F, 100~120Vol 4] 2~34 719 A grell A
A714 53 gt Gels] FA7 0.3mms] A
= 1500VellA A7 4 Fsted

o F35l#l = DNALY (30~40 xl) 2 50 mM ED-
TA-30% sucrose-0.05%,

2

bromophenol blueg-

3l size markerzA = 1 DNA (Takara Shozu
Co) pBR 322% A3d axz I AL A&
shgd =k

o & gelg 0.1 mle) EtBr-g9 (5 mg/mi) o A
A% kst A 2087 dA AR g 22 F
W "ol z, DNA g9 =
inator (Ultra Violets] Al C-628)c 2 3}3s}o]
UV filter (Kenko SL-39) # 9] filter (Kenko R~
60) 2 29 polaroid camera(MP-4) 9 type 667
filmo = A st 1ug DNA Wl =714 &

Q% F gt

o] 5% & transillum-

9. Polyacrylamide gelofjA<{ DNA2| 5|4
fFAAE g DNAY 34+ 4 DNA =
& AT E4LR plasmide] A Feju] o] polyacr-
ylamide gel A7 g5oA F£23 ctg polyac-
A A Fgoz DNAM=E 4
=13le] pipetteman (1ml9 pipetteman chipe]

rylamide gel$-

siliconized glass wool$ ¢z chip &< %
oz B3tdoh, Glass woold] siliconize dichlo-
romethylsilane-g 595 A (Clyol] 713 44 o] glass
FEH Al B2
spatule) 2 1 mm~A

woolgs = o EE dx
fre o (B2
=2 A=z oy 0.5M NH,-acetate-10
mM Mg-acetate-0.1%, SDS-0.1mM EDTA &

doz 249 FEHo% gel wHol 44 A

siliconized

A A452(0.5miAE) parafilme 7 T Z5}ho
37°C~42°Co] 4] BF3uF w%] FEAZe) g
chip g 7151 & %ol =z eppendorff tubeo] 4
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Fig. 1. Restriction endonucleasemap of HIS5 gene and construction of plasmid vect-
ors pSH 610, pSH 615, pSH 617 and pSH 616 respectively. The double line
represent lac’ZY A gene of E. coli. The heavy line and the slop lines repre-
sent yeast LEUZ2 gene and 2um DNA. The thin line shows DNA derived from

pBR 322. Amp: ampicillin resistant.
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Fig. 2. Intergration of HIS5-lac’Z fusion into chromosome III of yeast.
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Fig. 3. The comparison of f-galactosidase activity among three types of vector

and regulation of B-galactosidase formation in Saccharomyces cereuisiae.
—M— : YPDA medium.
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