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REE - SR H B M ER (PGKD)
BEFRBENIEERE

AEF AR R4

(FEBERRERTRS LR 100080)

A ¥ AERRHMMEEER PCKD WRESSRAKS. 1kb Hind ¥ 4B, CH
BBk M HT - B W MR 6 pCN 60 b Kpn | BB YIRS pCN SO L A VLR, T
pCN60 (PGK1) LA — A B YI{iL &1 . LML NIE pCN60 (PGK1) FiRIE & 8aY), 7 Baldl
MFRES HMRALR, 5L % 1L T IR MMS00bp £ %7+ ML EcoR T linker, FjEcoR
I, BamH | M), 41 okb f DNA H B A R RN MY 0BG 530 T R RE
pVC727 |, ¥4k E. coli C600. FEASAL F PRI E 4 R 5% (LR 32 0hE NAST-LIAL W
BEREEFIE PHOSRARMALEAT, B TEATERAH] 5kb 89 BamH [ L EcoR
THUAE, ERARESTFHE, FREHIRKRF.

:@E PCKIRHE, BaT. EnE

SEERARTERESESRRES. W LR, FHANKNRE. ZERE.
THERREASESRYED T, EIRARSEAREKTAAE EEREEHTK
‘Fiuﬂ_éﬁﬁﬂﬁﬁﬂﬂﬂqﬁs_ﬁ@ﬁ?ﬂi&ﬂﬁiﬁﬂ%’s‘%&%ﬁ (PGD) 8t fus
M NMEREE (PGK) EATMERSH S SEEAWs /4, REAEHIES
FHRBM R INE, ARAERS TERRNABRERERES hXWER I THH
Ao,

RAVEYG PCK 1L [ 529 b 7% b ) X B F - B3 5 9 #0 ORE pCNGO BT 4 IR
FiDNA A0S B PCKI XE W E A RENF. YBRRKENRBRZF B, 5
RBERSNE S TR RAR & S BR AN DNA FB, WERFEEHTH
RO,

1 HHfeor s

11 &8

111 Pk XRFARKLE.

1.1.2 FRAURE: pCNBO (PGKD RAR# WL RE™; pVCT2T 8 AR KER
20 e A WS M 4507, M13mpl9 BRL M13 Cloning kit f4F.

+ ARARKEESKRMA.
A X F19934p9 14 HiH.
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F1 KBAEHE

Table 1 List of strains

K * W oA ¥ B

Strain Genotype Source

F~ thil leuB6 lacY tanA24 supE44 | R EE

C600
ATrm— This study

E. coli
supE A {lac-proAB) F~ traD36 R .
IM101 BRL M13 Cloning Kit
proAB* lac"  lacZAMI5

DP-1 a hisl trpl AR
This study
S, cerevisiae
a trpl his3 leu2-3 112pho3-1 . o
NAS7-11A Vasuji Oshimal’-

pho5-1 |

1.1.3 A& LBIERE. KBETEZEEFE: MOEFE.: XhFrEEExEKE;
YEPD 5538 BOEE I YNB BRE. ﬁﬂ%‘%#ﬁiﬁ‘?i HEXLRAR®
EMAARRENERE.
1.1. 4 ﬁiﬂlﬁt?ﬂ[ DNA p)8§ BamH 1, EcoR | , Kpnl J DNA 4jJ8§ Bal31, TADNA
#% 88§24 Bochringer mannheim 24 7]7= 5 ; X-gal IPTG % Sigma 2> 87 & ; BOEHMM.
HEBAPEMER AL EIE L ; EcoR I linker d (CGGAATTCCG) X
Biolabs /Y )™ 4h: W34 B§ %44l & M; Fast blue B salt 3% Fluka AG AR =5 4-
Nitrophenyl disodium orthosphate 5 Anala R Biochemica = f&4; 1-Naphthyl phosphate
monosodium salt 4 Aldrich chemical F= 5., H¥FHEER. OHXE. EEEXHME DA
et 2o dn = Yy bl PR R E BT .
1.2 7%
1.2.1 [k DNA gyl & 54tk XEF &R DNA H‘Jﬁﬁﬂ%& Miniatis % A5y g i
7. E. BT RO DNA 85 30itI8b 177 i 8 17. B s ioh: DNA #8252
Haomk (9] rkatr.
1.2.2 Frbi DNA B§4). by Bl 3B 5544k Bk DNA REY)8) Oy 7= B AR B34
Bal31 Eg4)#ksk iz ii ik Xk [8c] #E4T, B 20ul pCN60 (PGK) ik, FE Kpnl B4, &
BULIE, #5417 Bal3l Stk K. RMEF R 100ul, £ 7. 1ug pCN60(PGK1) DNA, 0. 3u
Bal3l B8, SRR % 30 C. BYIEIE 4% 60bp/min/DNA K, 8 PG & IER M, B
BEfy BamH 1 B§4), FASEBRMEEER r kR BB 2 BEK /)

DNA mg 1 1 Bty m ez ek [8d] FrgkEli.

KEH AR [8e] #47: MWL ICAR [10] #17.
1.3 RABSEEFHRBINE vp REBAZKIRTENIE

H# NAST-11A BRI HE LG —5F T 50ml YEPD #3525, 30 CIFHHEFE 16 /e,
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WOBEER. XEAZEER K, BEFETHEAE AP, BO. Iml HERAET YNB (4up
+his+leu), YNB (+trp+his), YNB (+trp+len) B YNB (+his+leu) ¥4 |, 28C
BFEAX, Aol ERERRNE HEENEREK.

BRI ERERNAEEFESFTHEP A YNB (4+up+this+lew) Vi b, 30CH
3 X5, AEERAETHEIH P MEBBRETEY. SIET KEF, RO THEPD
YNB (+trp+his+leu) #1 YNB (+his+Hleu) Fig ., 30CEEF 4 X5, TEEEHRM
wp B A EKEREE,

1.4 BREELFINHBERMRAE (rAPase) fEiENEN. EREN

S0k (111,

1.5 DNA HE#F

SRk [12], HEAFR DNA fiEcoR 1 |, BamH 1 3§17, % EcoR I -BamH I
A B SRR M13mpl9 DNA #i, #1k E. celi JM101, & X-gal, IPTG #F
B AR WERE, ERAR DNA, f ABI370A BZHRIFHHF.

2 HXRAitik
2.1 EARNPEE
WEMEARRLE 1, KEhEFf PGKI £#BHMREFHE.
2.2 ZRA4FEHENEN
RAHNAST-11A SHEFEALSS, £ YNB ESFRE LM HERER: Ad%
REEWEHTMHMRERMETEE, L% NAST-11A 35 trp. his, leu, pho5 REH.
tp EEA ERERTR Y 0.5 1.0xX1077, JFHNEE T 2E.
2.3 BEEPGK EF SHIERBXHRNEZE
2.3.1 pCN60(PGK1) A XM S RBIE : E A pCN60(PGKL) ERB—BamH I

M Kpn I i 31 EcoR I #1 Hind ¥ fif &5, Ef1FERA LA B0 1 .

. FAWE:H& pCN60 (PGK1) ki DNA, & CsCl FERER L4105, HBamH 1,
KpnI, EcoR1. Hind & $1§gY]. XUV RZEY, KREMUMVS, FRLEKRI-A
A1 B, BRIE ARSI &SP, BIESE pCN60 (PGK1) i EcoR | B§HI7™=4 0.5, 1.4 0
6.2kb 3 A Bf; HBamH | +EcoR | E§¥)7=4 0.5, 1.4, 2.9 # 3.3kb 4 MHE: H
BamH 1 +EcoR 1 +Kpn | EB§HI7=4 0.5, 0.5, 1.4, 2.4 1 3. 3kb 5~ Bt, e 2. 4kb
RBHE&NPGK £HMKRZIFH B, P%45% BamH [ #1 Kpn 1 4R,

2.3.2 Bal3l B§h4:4EH. pCN60 (PGK1) DNA f Kpn | §§), SRIFHEfT Bal3l g4

R i, P4 BamH I §§)), WA&E pCN60 (PGK) L[ 2. 4kb ) BamH | -Kpn I FRE
KRy 1. 9kb =8 (BIRR 1 -C) ., X PGK1 B Kpn [ BEHI S K #4855 500bp, T
%imE EcoR 1 linker |5, fEEcoR | B4, 448 1. 9kb ALK B, AEBERZF
EHNFE.

2.4 REERT IR R RIERE

BRI 1. 9kb BB AR pVCT727 9 BamH 1 | EcoR 1 BG4, B
ft E. coli C600, WMUFHA K BE AR Y 95% . BBMFEHARFR DNA, BamH I +EcoR
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pCNgo (PGK)
~8 kb

$, oy
@ %‘ml
7 e
H¥ 4H
l kpn i
EcoR 1 linker l Bala]
d(POGGAATTCCG) \L ligation
LECOR 1
l BamH |
| Electrophoresis
isolate—~ 1,9kb
fragment

ceey ARg,

A PVCr27

Electrophoresis

1 &4 PGK1 ZRFZTH BN BRI AR

Fig.-1 Construction of recombinant plasmids

which contain the promoter fragment of PGK gene
B=BamH1,; E=EcoR 1 H=HindI; K=Kpnl ;
X=Xho!; Sm=Smal; Se=Scal.

T §§4), P4 5. 97 1.9kb 2 B (ERRT-D). FLEAFRELZEE NAST-11A,
TE{E Pi 9 YNB (+his-Hlew) ge@esfsrifit h ¥+ AEERAKEHRMENT
MARERBREEN, Ll 6 MERERAET(EE ! -E) . aFMEREHpVCT2T-
6 #EATHAL DNA 25, M1 AL, LG 7. 8kb, ¥F BamH 1 , EcoR 1 3y 84 5,
BamH I +EcoR | JUEI&t,. R4 5.9 # 1. 9kb AP H B

TERGH R EERFSL T #1745, e E B rAPase itk SRAE 2. £
L FREIE YRR, pVCT27-6 By, X5 B ¥ b R 1k EL B HOHT O B G 9 B R — B
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X EHFE-

RESFS-BERHMRMMER (PGKD) BsiTHENERE 25

0.20

0.05f

Bi% 71 rAPase activity (u/ODeso)

0.00

i Tinein

E 2 DP-1 fi¥4{kF rAPase fH¥LEE

Fig. 2 Comparision of rAPase activity of DP-1 and transformants
i. pvC727-14 2, pVC727-2¢ 3. pVC727-64¢ 4. DP-1.

2.5 Eﬂ?ﬁ&%ﬂﬁ
pVC727-6 k)3 3hF i BeFf BamH 1 ) EcoR I JUE§Y), # A AR E§H Y M13mp19
DNA s, gy ABI370A DNA B34 #rGR B 5FH (HA 3. FEAIRTGARE “TCCG” X

»e=5' TCCG
GAAAAGACCA
ATATATCTAA
TTGGTTAGAA
PCGGACAATT
TTTGCTCTGCG
TCCCGCCATT
r—.
céoraceace
ACAGGAAGTC
ACAAATCACG
-3

H3 pVCTZT AH BB TR DNA K BB HBRF 7

GAAAAAGAAA
AATATGTATT
ATGTAAGTTT
GAAAAGAGTG
CTGTTTGAAA
AGATCACAGT
CCAGAACCTT
TTGTTGTGTG
GAGCGTGTCT
AGCGACGGTA

GCATCTAAGA
TCTTGCATTG
CACGAGGTTC
TGTGAGAACA
GAGAGAGAGT
GGGCATCATA
CGATTGCITG
ACGAAATTGG

GGGTTTTTT&

ATTTCTTTCT

ACTTGAAAAA
ACCAATTTAT
TACTAAACTA
GGCTGTTGTT
AACAGTACGA
GCATGTGGTA
:?ACAAAACC

"AAGCTGCAAT

AGTTTTGTTC
CGATAAGAGG

CTACGAATTA
GCAAGTTTAT
AACCACCCCC
GTCACACGAT
TCGAACGAAC
CTAAACCCTT
TGTGAGCCGT
CAATAGGAAG
TTTTTGGCAA
CCTCGTGCTT

Fig. 3 Nucleotide sequence of the subcloned DNA fragment confering the high promoter function on pVC727.

FERIRTTAER TATA 5. MWL 2E K% PGK | MiERF.
Potential TATA sequences are underlined, the region between the two arrows is UASpok.
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Fi il EcoR 1 linker A 3/% %1, J&iUFyl 530k [13] AR PGK 5 R KT 51
—60——551 KAHYA, H—HUEH pVCT27-6 Bri H B R PGK 5ah T &

LR Bal3l BG4 408 PCK RR B FA R, FREFHEE, FHeHEmE™
KB F B A B DU BORS AR S50 . MLk B0 PGK 2 ATG E¥rltR—
WEBENE, ¥EEFARAERM. RApVCT27 BRI AR ER B 3h TR Hik.
15 RSB & 5 1) rAPase f) PHOS KR AEMER, RARENEERENZ
AR R A R E RN .

M BBIE pVCT27-6 Fr & PGK ERBsHFH B, HEtk G KA ATG LiF—60
RS, EXHER T, SRR BE S TaEAR AR M. pVC727 B PHOS 2
H BB N 5-GAATTCCACC ATG-3', T#H MY EcoR 1 linker #1 PHOS ZEH LI
EcoR | RiARBANE Btk S5 ATG ERETINT 12 ¥4, HATG LiF—3 fIRiF
3 A, BB BN R S T OB aK nT S LURIE. NI PGK BE P ATG LF)L
AR R T X FE AT AR S A S TR . T B R A KR

$ F X W
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SUBCLONING OF THE PROMOTOR FRAGMENT
OF THE YEAST 3-PHOSPHOGLYCERATE
KINASE GENE (PGK1)

Liv Yufang Zhu Bangmin Cai Jinke
(Unstitute of Microbiology, Academia sinica. Beijing 100080)

Abstract  The Saccharomyces cerevisiae chromosomal 3.1 kb Hind I fragment,
containing 3-phosphoglycerate kinase gene (PGK), had been inserted into pCN60, an E.
coli -yeast shuttle vector, The pCN60 (PGK) was digested with restriction endonuclease
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Kpnl. There is no Kpn [ recognition site on pCN60 and an unique recognition site on
the PGK1 gene fragment, which was treated with nuclease Bal3l to remove the
‘nucleotides from the both end, the reaction was stopped when about 500bp nucleotides
are deleted from each end. The EcoR I linker (dCGGAATTCCG) was added to the
ends. After digestion of the product with EcoR I +BamH [ , about 1. 9kb fragments
were isolated and ligated to the plasmid pVC727, a promotor probe vector, which had
been digested with the same enzymes. The mixture of ligation was used to transform E.
coli C600. The recombinant plasmids were isolated from transformants and were used to
transform the yeast S, cerevisiae NA87-11A. The yeast transformants which had the
high expression of PHO5 gene were selected by the colony stain method. The
recombinant plasmid in the transformant contains an about 1. 9kb fragment which has
the function of strong pmomotor and can be cut off by digestion with BamH 1 +EcoR 1 ,
the 3'-flanking sequence of this fragment was analysed.

Key words PGK1 gene, Promotor, Subcloning

B RS i AR
Explanaticn of plate
A. pCN60 (PGK) pytiMt]; B. pCN60 (PGK) PiTMml:
24 pCNEo (PGK) Bal3l %#: D. EHAMHN DNA i1
E. WE#E DP1 544k T rAPase FH{E L. RN DP1. KRRAELT.

o)

A. Digestion of pCN60 (PGK) with restﬁction endonucleases.
1, 6. SPP1/EcoR [ ; 2. pCN60 (PGK) /Kpnl ; 3. pCN&0 (PGK) /Kpnl +BamH I
4. pCNG0 (PGK) /Kpn1 +Hind K ; 5. pCN60 (PGK) /BamH .

. - B. Digestion of pCN60 (PGK) with restrictipn endonucleases.
1, 6. SPP1/EcoR1; 2. pCN60 (PGK) /Kpn s 3. pCN60 (PGK) /Kpnl +Hind N 5

4. pCN:GO (PGK) /BamH 1 +EcoR 1 ; 5. pCNé0 (PGK) /EcoR +Kpnl.

‘C. Digestion of linear pCN60 (PGK) with Bal3l.
1, 5: SPP1/EcoR 14 2. Bmin; 3. 7 min and 30 sec. 4. 7 min.

D. Digestion of pVC727-6 with restriction endonucleases.
1, 5. SPP 1 /EcoR 1 ;2. pVC727-6/BamH [ ; 3. pVC727-6/BamH | +EcoR I. 4. pVC727-6/EcoR
I, '

E. Contrast the transformants with 5. cerevisiae DP1 for their rAPase activity. The central one is DP1,

others are transformants.
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