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B EHhE 3-S5 (GPD) &

BREBHTHSBRLE
MOE EXe AR

(BERLEEENHTRF, L)

IR B ITE IR pPR 3225 MR FT T U = BIRL BEF3 (S, cerevisie) IR B AT E, [
AT EROBERBTR (3'GTGCGTACATAGATAGAGTAS Y3 B4 #7457 Fausr, 48
B P T2 PR B TN WD ES B, SouthernZE a4 AFALSE, MBAFFIHAY 2. 1kb Hind X
FE&KBGPDERE, R s50bp Tagl HBNBLFFSHERDHERE, ¥RRTHES

& TRBAGPDREEN BT,

XA ZERE HuE--RRBER (GPD) 2R EERIT BE

HeE-3-HBbess (GPD) B2—
MEMTFEREENEAR, BNEE
SEHEBNTEN %', EBEaf
HRERGPE=F45 % GPD BN & B &
B, REFRE RS SR &g
RpHEHR Y, AR B GPD iy
mRNAS BB LEREEmRNARNZ-
5% ! EBE Y ZRGPDERNh,H &
BHBNE MR GPD &BAY4A R

Perel, Hik, BESgRAREERR & —
TRABRED TEH, XHGPDERE
BETFERNEH., DESRER, &l
GPD&H 3 57 55 M5 1 e A7 — N Pl
Y LIRS Taq I #9E(8500pK), BV
TGPDERMERHE RATC L - 24bp
Mo HFBREETERNEREEMEL
FIEERT BB HWDNAN . AR
GPD/A 3 F 650bp Taq I FrER gy B &
RERERARSESKIRE LA TR &
(IFN-aConl) MIZAF REFHRE "7,

EXNRRENE SRR D RiEELS S
TGPDEAREETF, WS EHERE
REBRERIBEAE.
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(=) HEFREE
KEITHE DH-1 8k (REFEHEW
#) 3 K12 IM103#: 0 B £ EPL Pharm-
acia AF); MERBFENEE (1B
BT HER) .
JEHRt; pBR322, MI13mpS8RFDNA Wy
5 ¥ BioLabs A Fl,
(=) RTEE
Zymolyase~100T FyHA Seikagaku
Kogyo A8 iy MR LIBMboI,
BamH I ,EcoR I ,Hindll ,Bglll ,Sall,
Taql ;Alul ,Ava I, Haell, Hhal,
Hinfi ,XhoI ,Smal, HpalI,Xbal,
Hpal ,Clal, T4 ZEHREE, BAK
fRESYyJy £ E BRL A H 8y T4DNA i
#8055 £ ENew England BioLabsAH]™
FoR R RS %E Sigma A T4,
BB EEER (RNA) , B

& F 1086411 B 24 H ot 3.
o MG, DEESHSERATRS

im. ac. cn



14 H % BOHER--BRBEES (GPD) XERKRDTHIEMEE 39

HE (RNase) SyrhEBIEPrAMiby
FRAR R AR 7= b
(v-3*PJATP (300(Ci/mmol) X EE
New England Nuclear/A &7 & (¢-258.
dATP (660Ci/mmol) HrhEBEEET
BT e
() BEEDNARAR
BB Cryer H R 5 &
787, 48 1000ml YEPD 355 w184y
10mgREHDNA,
(/) #& DNARAYINMbo I BY#S
SWR
BXR9IET. WS DNA, R
FH LB AT B 4y HH 6 —9kbiy 4347 B Lo
(F) RIEDNARIN &
£/£pBR322FiBamH I 524 Befi, W
P R B AL KBRS MR,
(A) EHE R RBEONAM ik
0.6ug 6—Skb KE By B 8 DNA,
2ug MEFRHIRE DNA (EREZHA
Yeast: pBR322=1:5) , FEE Mg
e, FITADNAGEH:EE, 12°CERT R,
RN P LR BT B DH-1 B ZE
i (CaClULIEH' '°%) . .
B) BHMAIESR. dALhiFia
BWEBALE R 2 A 0 8% 8 Bk %
B, A %E Applied Biosystemssy
FIH380AK DNA B 3h& BB E AR,
EREARTER. ERES FRRPEE
PR 20% 3R H BT B REE Bk
ft. #iibmodRstAy-**PATP, T4 B
MR MBS AT S W ITIRIE. BBRRIEALER
B2, HEEIY-2*PATP i ZRIERILE
ﬁﬁ?i&f‘ 12 ]9
UV SRR B fL# 3
# Berent HH BHIT 120, PPIR
TR BB AL 35 B 3x10%cpm/
pg DNA, Fi2ng/mlf& ik,
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FEEFE: Tu=Tp—5C=(2x12+
4x8)~5=51C, To=2C x (A-THE}
}HE) +4Cx (G-CREXNKB)

(L) Southern¥B 4 #7

#Southernfiy HiE! 14!, ¥DNARZE
WMERFERE L, FATCREREH G
EiE1.1x 10°cpm/ugDNA, 10°—10°cpm
/mlEZ ) #ITHRE I,

(1) DNAFFER &4

KIRH A YES HindIL & 5= £R
2,1Kb DNA K E 55| M13mpS8RFDNA
8L, PAIERNESEDT BRIEHR 3
¥, Hce-3°SdATP, f# [ Sanger {9%AR
EEEHRLILENTEN DNA FE#HT
FFlatht 1ot

CER R

(—) BBXEEDNAN KK

ATEBRALFANEATRE, R
FEERE S DNA BREEARXFSENE
B, R THIEDNATES DNA AR
Bz PRV ERENERENEATRE LA
MW, ZRERKN (K1) , YHE

*1 EERFEZESRATMAENLR
Table 1 Relationship between molar ratio

of reactants and trapsformation effici-
ency of recombinant clones

RERR#EZE
Molar ratio of
reactants

EERERSESL
Percentage of reco-
mbinant clones(%)

pBR322(10): Yeast
DNA¢1)

pBR322( 7 ):Yeast
DNA(1)

pBR322( 5 ):Yeast
DNA¢1)

pBR322¢ 2 ):Yeast
DNA¢ 1)

47.50

58.18

74.70

65.38

DNA%E, 34pg/ml



40 £ B T

DNARI DNA 38N B 2 R 19 5 BE s R ¥
ZEEAS B, M LUR HIR S N EA T,

RIEDNA T L4 BRI BRE): DNA
EH, HUEKBITREDH-1ESSHlE,
BEEA M. RHEHNELLRE
b Ta B BT S B 22 T5% —98% > [l
BWAMEBERNFBOBEHRR, 24An-
picillin(Amp) #ifE, {EAFFEIFE(T:) &
o BEMIPLEGRS Ampiil:, T. 8B
kg, AtEmiantirE O RERSE
H DNA B4 FR/Me WERFR, FE
HHEHEATANASHNES EE B B
(ERRI-1 ,

(2 WENRMERSE

fR## Bitter, Egan ##{t' "' WEHkL
GPDER 5/ H3) 7Y DNA /F, %7
—REHHF N DNAF |3 -GT-
GCGTACATAGATAGAGTA-5' {535 5%
GPDEE K 2 B3 FHHES. &y40004
REATHEERVLLAR, 831
o WX _NHEBEHRTREESE, 48
HE B 55 B R DL R RERY IR AP AT EE, BT
THRERDRZHE ERI-O , XH
MR RS RERA T,

(=) Ritpgap3imEE @

AR —BYE AT R pgap3
HEF 9 AR IR AR #1410 B8 (EcoR 1,
Hindll, BamHI , Bgi I, Xbal, Xkto
I, Hpal, Sall, Sma I )78 MR
WERE (IR 1-3) o MEBEEME 7= 4
DNA F B B A 400 By 1 B 0452 5 3
PISURGART= 2E1 DNA B /NS A
K BYDNA R B A/ L §2, T & Fh g
RS M AEDNA KB L9457 (),
JRkpgap3 ¥ & BB WA 1 R,

BamH I , Bgl Il B Mg = ik h—
BRI —%&DNA%, BTFFR R4k pBR322
RyBamH I ff S ELBBEE, HpBR322RE

of pgap3

REEAUMN AEBaT & (kb

Endonuclease 1 { I | I ‘ ¥ } v
BamH | 15.49
Bell 15,49
Bgl] -BamH] | 10,00 | 6.75
EcoR [ 10,72 | 4.68
EcoR [ -BamH 1| 10.47 I 4,88 | 0.25
EcoR1-Bgll - | 6.16 | 4,88 | 4,60 .
Hind Y 10,23 2,45 | 2,09 [0.71
Hind X -BamH | 10.28 | 2,45 | 2,09 [0,460.25
Hpal 7.24 | 8.55 | 1,661
Hpal-BamH[ | 7,24 ! 5,48 | 1,66 [1,07
Hpa[-Bgl¥ | 6,55 | 4.55 | 2.69 [1.66
Sal Tl e.38 | 488 | 1,41
Sall -BamHT | 8.71 | 4.68 | 1.41 {o.66]:
rXbal . 14.13 | 1.32 R
Xbal-BamH] | 13.80 1.32 | 0.33
Xba]-BglE  !10.00 | 4,17 | 1.32
Xbal-EcoRT | 9,12 | 4.68 {1.32 J0.40
Xho . 13.22 2.04
Xho] -BamH]I | 9,59 | 3.63 |2.04
XhoJ -Bel}) 13,22 1.78 |0.26

© PERFERMEDHRFATIRSRESE http ournals. im. ac

B % ﬁ F #
[ & .
jwr 2 b2 " %" ";.IG |
i 5 58]
—a = kilohase{xb)
SLYeoR I 5. Hoa 1
2, Hind LI 4, E'J_al 1
3. BamIi 1 7.Xbal
4, Bglll 8. Xhol

1 Rivpgapisy rmmEmm’
Fig.1 Physical'map of plasmid pgaps

#ZBglT {7 &, BTN BamH I, Bgll
RHERENRSERA R L, B H
BamH I . Bgll B S EERMER, FIRLA
EBamH I, BelI Ui &, EicAak
FPTH AR AR AN EANE,

EcoR I B ASfEN > 4 "4 DNA ¥, EH
#Hi£pBR322 L H — " EcoR 1 &%, FFBL
FERENETERNN B RE 4 EEN
Rl EcoR 1 M SERE LA &

% 2 praplRARAYBMBRY SRS TR
Table 2 Molecular weight of restriciion
endonuclease cleavage [ragmaents.

cn
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RHEN, BE, M EcoRI /BamHI,
EcoRI /Bgll W& HWBEM™ 4, 8|7
#F BeoRI, BamH I, Bgil Eﬁ%ﬁ%
EEEAE LB, B, A
HEMAES BN E(SalI,Xhol ,Xbal,
Hpal, HindW) A EHRR F65
. Smal RRBESHARTEME,
RUTRENIFRFHDNA Smal 5K
MILF ARG D XS XA AR
FER B R, WP FEREL pgap3 1R
HSmal {if b,
(m) GPDEEMARBER

R A Je AR P SRRV B pgap3,
peaplOFiHindE ,Xho 1, Hpa I BB, &
J& # {7 Southern 23 247, H\ﬁifklﬁ,t_f
MBS, ¥ MERAHIndG &, B
AR MER2, 1kb 2, 46kbHF EDNAKE,.
T H2.1kb4& 7 Southern R AHHE
FHEER (EAL-D . SBEEFENMEAR
FRLAY2, kb HindII B B ilb—3 oy 2
W, —ERFRE—-RHN MY, HX

~400

—RP B S OROITGER 2, 1k Hisd
W (GPDER) mAwMS—% (F
BL-3) ,

(H) GPDEEB)F (650bp Taq I
ABIBNABAXERNE

RSB B2, 1kb Hind I B EHE &
H HILGPDR M E RS, EREREMN
5/ 3. 3 MR, HOPDEWRE
BT ILATG ¥ — 24bp 1 - 674bpit &
FH—Taql BRI A, HBLFEM 650bp
Taql HERE GPD REMheE a5
F, ﬁfiﬁfﬁﬁ%ﬁ%}%#ﬁﬁ%ﬁ?&ﬁﬁ%
WA TR (- 245bp—--—264bp")

2,1kb HindE }%‘E&B@Soufhern%a‘éf-}
HrEER (B -4) 2B, 7R ETaq I
BBB =~ Byth, J/h R 650bpIiDNAK B 2
Z35 Bk, A650bp Taql B EBRIDNARE
Fish (ERL-2RE2) EH, HER
2.1kb Hind W ;B rhsr 248 8M GPD &
REsTAEEXRRENRHAGPDE
B T2 —BRNDNANF.

S'  TPTROTT CADCAACTAT CAGTICATAG GTCCATION TRACUUCAAC
AAAAGAY, GTCGTTGOTA GULUAAGTATC CAGGTAAGAT AATCGOGTTG

=350
TACACAGAAC AGOSCACAAN UAGOCAAMAL LCSGOCACAA CCTCAATSCA 0T 3¢
ATOIGICTTSE TCCOGIGTYT GTOCGTRLET THCCCUTATT GRAGTTACCY CA

M2 e50bp Taq [ B SRy W EE RN
Pig,zs. Partlal bucleotide sequente oS g50bp Teg ], frapment

PApBR322 F ik, A4 EBH GPD
EE G THOKRTE, Bhxpig
JE BRI b T BT 4 5 ot o “PHI Rk R
Gt ER R S IME R T 2FF R, R hiE
E 650bpF Ble

Ml DNASG T3, EltSH, Sou-

thern¥s B 447, VLK DNA FF#lE, ©

MERET 4 CPD BERZRENED
Fo EHHF BN hTSREE (Sitent gene)
NFEE, B, MX—~GPDEE BTN
A R T E TR RIS

$ ¥ X W
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THE ISOLATION AND CHARACTERIZATION OF
CLONED GLYCERALDEHYDE-3-PHOSPHATE
DEHYDROGENASE (GPD)GENE AND ITS
PROMOTER FROM SACCHAROMYCES CEREVISIAE

Xiao Lei Long Wenhua Ho Baoguang
(Shanghai Institute of Biological Producis, Minisiry of Public H ealth,Shanghai)

A wild type genomic DNA from S, cerevisiae has been cloned into E,
coli vector pBR322, Positive clones have been selected by using a synthetic
oligodeoxynucleotide proBe, 3/ -GTGCOTACAT AGATAGAGTA-5', By means
of restriction endonuclease mapping and Southern hybridization, a 2,1kb
Hindll fragment among them has been identified to contain the GPD gene
sequence, The promoter {(650bp Taq I fragment)from the 2,1kb HindIl fragm-
ent showed a complete sequence homology with that oi the promoter of the

high expression GPD gene,

Key words

Gene cloning; glycetaldehyde-3-phosphate dehydrogenase{(GPD)gene;
eukaryotic promoter;yeasi
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B E I & 9

1. BEeEP R EEDNAY K (Hind g9s)
The size of plasmid DMA in transformants(Hind I digestion) a—o:Tc sensltive
transformants; »:4 DNA, p,q:pBR322; 1% agarose gel

2, BRERBAK (5 U RBHRER)
-Minilysis of plasmids
a, pBR3z2z/Hpa T, b, pBRJazz_'/TéqI sy €, Recombinant plasmid;/Taq].
(5% polyacrylamide gel)

3, BE¥opgeps MM IMREKER (HH)
Restriction endonuclease mepping of plesmid pgaps (partial)a,r/HindJ, b,Sal],
¢, BamHTJ], d, Hind}Y, e, HindJ-EcoR[, f, HindJ-BamH ], ¢, Hind J-Bgl ],
b, HindJ-Xbo[, i,Hpal, j. Hpal-Bglll; k, Hpa] -BamHT], 1, Hpa]-EcoR],
m, Hpa] -Xho[; n, Xko[,; o,Xho] -BamHI; p,Xho] -EcoRT, q,Xho]-Sal]I,
r, Xbo] -Bgl Y .1% agarose gel

4, RRRZ/EAKBEE (B2K)
The radioautogreph of colony hybridization (second time)

B eI B 9

1. FMpeep3, pgapl0p Southernzek 7 if
Southern hybridization of plasmids pgaps, pgapio a, A/Hind¥; b—d, pgap3,
e—g, prapll; b,e, Hind ¥, <,f, Hpal, d,g, Xho], 1% agarose gel

2. 650bp Taq] K EB@DNARFASH—RFARE (B2
DNA sequencing of g50bp Tag] fragment——Radioautograph(partial}(a%
polyacrylamide gel)

3. 2,1kb Hind) H’%Eﬁlﬁﬁ]’i’ﬂﬁlﬁﬁtmi
Restriction endonuclectide mapping of 2,1kb-Hind I fragment a, Hinf], b, Taq];
¢, Hpal, d, Ava], ¢, HaeX, f. Hpa]; g. pBRa2a/Hpa], k, Alu], i, HhaJ,
5% polyacrylamide get

i, 2,.1kb Hind X BB Southerngy2e 5+ 47
Southern hybridization of 2,1kb Hind) fragment
a, A/HindY; b, Hhal, c, Alul,; d, Hpa]; ¢, HaeX, f.Aval, g, Hpa],
b, Tag], i, HisfI, j. A/Hind§-EcoRT,
1.5% agarose gel
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