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KA RER T (Saccharomyces cerevisiae) BRI {LEIMILE > —~ENO2 ol
BRI IR A S B FUR Y Ep13 R LEU2EE b # - 405Hpa [ 6YBS1DEREL. LEU2 9%
i5p-RWEFRBM AR, WA TBSENO2 ERRORNF HEHLEU2 ikt

M,

LR RIIENO2 F SIS F RIS B R E AR AR SIELEV2R AR L 5,
HREBAFENEHAT, LEU2RRARF I, ENO2 L#BOENF43 LEU2 #3% M
B ASHE BN TS, £ THRENO2 L RIENF AR B RIE R AN TR,

RE B, BRABEE A—REEEEBRIEZNEE, FREEGREF

BEFLEU2 306~ R AR BRBLE
M(E,C,1,1,1.85), %M L% EBRER
E‘J%:tﬁ}i W, LEU2fz T tafRm V!

RBRENIERFET AR K2 3 ﬁﬂ
?ET . BRE-ERBITRPE AW
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-Sal I [RElE AR BFSLEUZ RS
FRERTETIT. 5 mARBEFES-
W 5B (RNA REFf—PRE224
SERARM R SRR RE, Tk
IEB R A BIRNAREEH e A EH LEU
2 BEMERER Y TERETEE T K
HRABHFTIEL, BTN ER A
WX FHeE B F ( Upstream Activ-
ation Sequence{f FRUASY BriGiEs, It
ZREFFHES, IWEN GALL-10 K
[ﬁéﬂ(?! . HiSS[S] . His4[ g1 \Cy—cl[ 10] .
HO[ 11] . ENOzl 12) . ENOI[ 131 % :‘& 'i::]:

© PERFEMEDARFATIHSHRIEL http journals

TEEENO2 1 b #3008 WU AL 7% - 561
Z-352, ERWHEHEIHAER ., &
X T XBRBFMLEU2 3k,

OB AT

(=) 8

1. BRALEH: WA
#New England Biolabs/\w]zk Bethesda
Research Laboratories/y&]s T4DNA #
£EBE g AP -LBiochemicals 4455 B- 575
R B AR 4L RKohlhaw, G
B 2URIE%s HAth L3R5 My Sigmai
Ao

2, EHRAAERSM: BRilEEESac-
charomyces cerevisiae S173-6B ( aleu2
-3, leu2-112, his3-At, ura3-52, trpi-
289) Hy Rochester &2t Shermand {232

_ ztszTwas&FsH 1zH H 3,

im. ac. cn



%% £ ¥ I

2

pl

i 5%
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wE/ml, 2ugfaAR/ml, 2ugd SR/ mifY
EHEP, 30°CEK, 2% HEEHEK
2% Hihin2% fLER AR UK.

3. EEr: YEpi3, 10.7kb, & pBR
322DNAJGFF, EBfk2ufkiE & SDNA
WMFEFILEU 28 Je & ik, siHolland#3ig
ey ar i, HDV R10, SENO2§5’ 5
FE N MENOLRBIRFHMAeEHE,
7 — 56181 - 3527 Sal I f§1J#ifLE pSF
2124, fiHolland g EMmE ",

(Z) A&

i, ENO2 | E 5 — 661% — 352
FEHEAYEPLINHAHE,. B Sall i
PHDV R10, EHEEHEBRL 4 &
ENO2p _E#5 & W FF - 561 % - 3527 E»
fil DNA Z&8 I BiEmATEL, Ak
BEH % Fr Bk ALEU2 ~ 405 Hpa I B8
PEAL , F AL R R BIRNA HEH A,
B 9 YEp1 35 B 2 7 il DNA i 77 4L
&—A-Hpa I RHENDEHIIREE, B
I7EYEp13iySal I Bst)/ph et L. A (&
ENO2fI ¥ #IE A - 5612 - 352 R
% —#t A LEU2 Hpal M¥Im b, #HH
YEp13seFHSal I Egd, 43l 4,0kb 0
6.7kb WK B, BELEEBTLEN
Hpa 1 84, R AFELEU2 8y - 405
bb, FEEN ENO2 EiHfgiEFF —~561%
- 352 BEME, #4,0kbpgSall Bei) B
EFEBEROLE (HLD .

2, Meik it fk . ¥ Tto & 5k B
FFr141, S.cerevisiaep #k S173-6B &
2% MR YpigE s BT AR ENHE M

(Aggo=0.6—0,8) o ${LEZE 7
EEBNITEREGRNEER, 2% W
B ABRE. LU ERNEFRE LER,
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BRI 3% O Y W . 3000r/min, B
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AN ENO2 Fi#f#iE IF —561 =
- 32 ey EA . ¥MWEBIFA I K
LB KRR, 83 100 4 RLERIRE
o MESRI2FESR, 27 ¥, #H &
DNA, Al Sall By, BERIRES &
F &L YEp13 Sall sk H B K 200bp
fIEHE Rk, A AYEp-ENO2-1 YED-
ENO2-2, YEp-ENO2-3. y T #t—34l 50
pré sk, ¥BYEp13, YEp-ENO2-1, YEp-
ENO2-2 YEp-ENO2-3 435l XhoT By
1, **PRRiCKNE, W Sall B s,
YED13 FI34TE B b #5312 Finidhy
£, Hor—FZEYEpP1S FI3RpEA RN
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Xhol Hpal e Sall

ST coding region ,’
[Ny
~
~
Xhol
Pstl
EcoR 1
Psll
Cut  With Sall
Irecirc]e by ligase i -
8 . HIS3
Hpa Sali c;;} S BamH]  BamHI
Xhup v
sl
EeoR]
Pslt msert UAS of EN0?
- inte Hpal sile of LEU?
v _{\‘
Sall
EcoRI ° Pvull
Pall
put back the small Sall
fragment in Sall sile
' EcoRI
S.
alt BamH |
. yeast cliromosomal Sequences .
phlv— JENG)
span the LEL2 aene '
LA K Yop cwele seguences . . . .
OO L-prey cwcle seguen Y ENc2 5flallkl:=g regiun

R S1R522 sequences

o pSF2124

- LEU: zene

1 ERYEp-ENOz-1¢1), YEp-ENO2-2(2)f1YEp-ENO2-3 (3) my#ysk
Fig, 1 Construction of plasmid of YEp-ENOz-1(1), YEp-ENQz-2¢2)and YEp-ENOz-3(3)
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DNAW e 55— &K YEp13dify 2y 2.1
kb, R 3 TEME v 2, kb (AR 1 -A),
M B A W ENO2 L 8E T — 561 %

~ 352/ BRI RE (1), — 539F1 — 493
F—PXmol Bi5E, 358 Xmnl K 47
YEp13# I 2.8kb, 2,0kb, 1.d45kb,
0.44kb 4PE-R BB FXmn1fiXhoI
REg Y HH B2, 0kb, 1,45kb, 0,44kb |
1,35kb, 1,30kb5> B, ENO2 i i
TG — 5617 — 352 B AE M i A Hpa 1
MEEOFAL, AXmnI f1Xho I G HI# H
B10,27kb, —%-k F1.35kbEg1. 50kb Ay 3
B —4%T1,35kbE1, 30kb B, H
XmnI fiXhoI XEEE@JYEp-ENOO-l.
YEp-ENO2-2 YEp-ENO2-3 |5,
H o.z7kb$n1.4kba<]}#;§mm, 1.30kb,
2.0kb, 1,45kb,0,44kbSYEpI3HE;
—s ZFPFE0,43kbAN1, 15,1, 1kbpg FrER i
I, 1.30kb, 2,0kb, 1,45kb_ 0.44kb 5
YEp13#l[Fl .4t 45 5408, YEp-ENO2-2 &
HENO2 bi##iE N ~ 561 % ~ 3521F I
WALEU2 Hpa I B#4 548 8]; YEp-ENO

2-1RIYEp-ENO2- 22 (HENO2 I i 8 3% il
Jf—~ 5615 — 352 [ 4 ALEU2 Hpa I fi
TR ERNER L -B).

# (L YEp13, YEp-ENO2-1 1 YEp-
ENO2-28If: /BB FL S173-6B 11, 4khE
BRI PI LM R{bthe Zad Pkt
¥, Fr R AL EARIChisT juraTfTleur, 4iEp
B R 3 AL PR AT AR B 3% o FE 4 B AT
S ML B A RRE, & 10mmol/L
A HEERRR R R b 5
e, MEEBR B R . WE R
W - R EERBM RN IE,
LEHmEE 1 .

HHEHR A, ENO2 |- i 8% i -

- 561F — 352 FEACIERERE & A
LEU2/ ~ 4054 REFHRNA HEH, #F
HLEU2 g a @ in{g i t. EEER
CGEEED TEEE/R ALBEnEE
s, LEU2 Bk K TEERT K.
fE10mmol /LIS B AT, LEU2 ¥ 3
ESZIMH .
ENO2 Lt g imN 5 LEU2 iy

x| HEENONLEBMTMAENMNBSENO2ZEEGE N
Table 1 Effect of upsiream activation sequence of yeast ENOz on expression of yeast LEU:
eB-gl-leu ' gB-d-leu ¢B-d +leu
Plasmid Total activity i Total activity Tolal activity
Individual # Average value| Individual [Average value | Tndividual! Average valua
3,64 1,60 0,32
YEp13 | o.68 5,59 1.13 1.29 0.32 0,32
¢.58 1,13 0.32
YEp-ENOz-¢ 2,65 7.70 I 0,56
2,17 2.44 4,80 6.2 L0,z 0.8
2.89 6.11 0,80
2,81 T 0,56
YEp-ENOa-3 2.7 2,85 6.75 6.94 0,96 9,85
2,17 T.72 0,94

Total activity is activity of 20 pl exiract of yeast, ome unit of activity is defired as the amount of
enzyme which catalyzes the formation of 1 nmol of product per min upder standzrd conditions, gl-
leu means trosformants grow in medium of glycerol plus lactate without leucine d-leu or +leu mezn
tensformants grow in glucose medium without or with 10mmol/L leucine
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BlhisuMErGiR, X —4 55
ENO2 ORI 3 ENOL %1k i §20H
ER—FY, hEBWEDANEERER
EEEER AR R R HRWER —
Bl ENO2 b % Wi FF fEENO1 45
MR E F - 22040 A X ENOL i) 3%
EEMERERy s LEU2 &8 2 FH F %
- 4054LE N W LEU R B R 5 B tE .
TEHH, LFSERFHAESWER
EEREN M EREEE KL, LEUZ 2
HEEERORNERZ K, BrRIE
ZRERME; ENO2 ZYSEHER 2 —
BEABNREEE, EREIHEEE
Ty HEKELBEYS—ZEE ENOL, B
MRENAZ #H H BET Y, ENO2
FIENO1 fy:X F 22512 BT ENO1 )5/ 35
TR X E - EiFALE T (Upstream

Repression Sequence, faj#ft URS) o &
HENO1URS g, M ENO1 M &
FWEBAE S, ENO2 | #8015 W JF 1F
LEU2-405 MRBAFRERRER B
MLEU2ZE X pTiRHE), REELEU 2557
BAGRBXEFE—BNFSEARDRHE
AEXEHXELFE R, BINELEU2 5’
SR S X R E A — BT £ LR ENO
1 URS, LIS RREEAZHETRE
%S, RARRE-FHR.

BRI A TR AR0ENRA T
By, LB PSR TRER
FIBNEARLBERETYNTE,
WHERATHENO2 g R 2H
SRR M ENEERE N DR R
BZEENEE, RHBIENFNTRE
B LN BER.
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THE EFFECT OF UPSTREAM ACTIVATION
SEQUENCE OF SACCHAROMYCES CEREVISIAE
ENO2 ON THE EXPRESSION OF YEAST LEU2

Wang Enduo
(Shanghai Institute of Biochemistryn Academia Sinica, Shanghai)

Michael Holland
(Department of Medicine of University California, Davis)

The upstream activation sequence of ENQ2, one of the two genes coding
for yeast enolase, was inserted into the upstream - 405 Hpal site of LEU2,
coding for p-isopropylmalate dehydrogenase(E,C,1.1.1.85) in shuttle plasmid
YEp13,The effect of upsiream activation sequence of ENO2 on the expression
of yeast LEU2 was studied,

The results show the upstream activation sequence of ENO2 activates the
expression of LEU2 in both orientations by four times,Leucine represses the
expression of LEU2 The effect of upstream activation sequence of ENO2 on
the expression of LEUZ is not induced by glucose, It is possible to constr-
uct a high-level expression system in yeast with upsiream activation sequence
of ENO2,

Key words

Yeast; gene coding for enolase;cene coding for s-isopropylmate dehydro-
genase; upstream activation sequence

W OR O W

Explanation of Plate |

A, ENOzyy kw55 Wi e A LEUziyHpa T 84 60 B30 #8510 4 Bt 44

Restriction fregment analysis of inserlion of ENOyUAS into Hpa] site of LEUz,

Lanc 2, ¢, §; Xbo] Fragment 32P lobelled of YEp-ENO2 -1, YEp-ENQOa-;, YEp-
ENO2-3 before small Sal ] fragment was ligated back with large Sal| fragment respectively,
Lane 1, 3, 5: Xho] fragment in lane 2, 4, ¢ cut with Sal] respectively,

Lane 7, Xho[ fragment 32P labelled of YEp13 cut with Sal]

B, YEp amimAfnnsSel ]l KABEFEEHBHENISHMERE R

Restriction endonuclease cleavage electrophresis pattern of recircled large Sal] fragment of
YEp13 and recombination plasmids,

Lane 1, 2, 3, 4, are YEp-ENOz2-1, YEp ENOs-2,YEp-ENO2-3 and YEp 13 were digested
with Xmn [ and Xho ] respectively,

Lane 5 is YEp13 was digested with Xmn [,
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Plate T
The effect of upsteam activation sequence of Sgccharo-
myces cerevisige ENOz on the expression of veast LEUS

Wang Enduo et al,,
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