( )
39 5 ACTA  SCIENTIARUM  NATURALIUM Vol 39 Na 5
2000 9 UNIVERSITATIS  SUNYATSENI Sep 2000

: 0529-6579 (20000 05-0078-04

ADK 36 [ 25 R BF o 022 140 ATP 4T

mHF, kiR, THR, X A, F1F
(P Lk A GREFER TR 7 MN510275

, ATP —ADK YEpN181P2
YEpN-ADK, GRF18 , ADK . GRF18
(YEpN-ADK) ATP GRF18 75%.
. ADK ; ; ATP
. Q78 LA
(ATP) , ,
. 20 70 ATP,
(ADK) ATP AMP
ATP. , 10
, . (Candida boidinii) ,
ATP s . ADK
, ADK ATP
1
1.1
11 #E#kE Rk DH5aq, GRF18 pBluescript-SK ’
YEpN181P2 , pTEIS8R  ADKl1 Konrad ) pYPGE2
Branelli
1.1.2 35z LB- ; YPD
.13 = &KXA EcoRI . Sall, Nedl, Xbal  Klenow GIBCO-BRL
s T4 DNA , s Miniprep Sepha-
glas'lM QIAGEN Phamacia
1.2
1.2 1 K AT R Aohy B 48], DNA 89 IR H185 b0 RO,  FAEMER 3% B2 . s MK 3% 89
#h5F, DNA 69i%3E, K AT 694 L DNA & 3 5€ F= SDS-PAGE [1].
1.2.2 ey sbfl QIAGEN ,
* : (970175)

+ - 1999-11-02; : (1972 =), > ;



5 : ADK

ATP

79

1.2.3 Beinh FAy =Dl s il
1.2 4 BEEA94 1L LiAc
1.2 5 PCR
min s

. PCR ,
ADK F;

CCG GAATTCATGTCTAGCTCAGAATCCATT

EcoR1
1.2.6 B # A8 & ATP
., —20C . ATP
AMP,
ATP )
1.2.7 ATP 8§ 2 W54 Foig 2l 2

2

2.1 ADK

2.1.1 PCRARREE AR R =4 ik
ADK R
DNA
Cal
pBlue-ADK (

ADK F
0.6 kb
EoR1

» PCR
s PCR

9

pBluescript SK 1I.

1 2 3

[ 1 PCR P ## FE#L pBlue -
ADK #7911 3K 749
Fig. 1 Gel electrophoesis analysis of PCR

product and restriction  pattern of pBlue — ADK

I pBlue - ADK/EcoR | + Cla;
2 PCR product; 3 ADNA/Hind [l

2.1.2 PCR =48 DNA 5 2|50 #7
0. 6 kb DNA
. PCR

Phamacia

Bohringer M annheim ,
94 C

pH 6.4, 32~34 C

Sephaglas Band Prep
[2] .
94 C
30s 50 C 30s 72 C 1 min,
ADK
ADK R:
GGCC ATCGATCATTAATCCTTACCTAGCTT
Clal
YPD .
. KH2PO4. MgCh

4~24 h,

[5 6].

ADK plZ18R

, PCR ADK s 1

. DNA
pBluescript SKII  EwR1 ,
) .pBlueADK  EwRI Chal

PCR C D

b

ATGTCTAGGTCAGAATCCATTAGAATGGTCCTAATTGGCCCACCTAABTGCCGGTAA
AGGTACTCAAGCTCCAAAT T TGCAABAGCGTTTCCATGCCGCTCACTTGGCCACTG
GTGACATGT TGAGATCTCAAATCGCAAAGGGCACTCAATTAGGTT TGGAAGCAAAG
AAAATTATGGACCAAGGTGGT TTAGTCTCTGATGACATTATGGTTAACATGATCAA
GGATGAATTGACCAACAATCCABCT TGTAAGAATGGATTCATCTTGGACGGTTTCC
CAAGAACCATTCCTCAGGCTGAAAAAT TGGACCAAATGTTGAAAGAACAAGGAACT
COTTTGGAAAAAGCCATCGAATTGAAGGT TGATGATGAAT TGTTGGT TGCCAGAAT
TACCGGTAGATTAATTCACCCAGCCTCTBGCAGATCCTACCAGAAGATCTTTAACC
CACCAAAGGAAGACATGAAGGATGACGTCACOGBTGAAGCT TTAGT TCAAABATCT
GATGACAATGCAGACGCCTTGAABAAGAGATTAGCTGCTTACCATGCTCAAACCAA
ACCAATTGTTBACTTTTACAAAAAGACCGBTATCTBGECTAGTGTTGATGCTTCCC
AACCTCCTGCTACTGTTTGRGCTEACATCTTGAACAAGCTAGGTAAGBATTAA

B 2 PCR 7410 1¥ 5 5 b
Fig.2 DNA sequencing analysis of PCR product

Sanger
2.

DNA ADK s

PCR

pBlue-ADK

30

Cla

ab
112
168
224
280
J36
392
448
504
560
616

664



80 ( ) 39
669 .5 3 EoRI Chl PCR
ADK
2.2 ADK YEpN-ADK
YEpN-ADK 3
, EcoRI  Sall
pBlue-ADK, 0. 66 kb ADK Hmdm“‘:iﬂ]
pYPGE2  EcoRl  Sal ] , Gl
pYPGE- pBlueADK
Amp Ik ADK
ADK. pYPGE-ADK TRP1 .
GRF18 (leu-), l s.:n.'Emnl:m "
Nad1  ADK 5°  PGK = ot e
ADK
3/ CYC1 . cor l Tﬁi: ligase
Klenow t: Hindlll
b4 \'\
YEpN181P2 (LEU2) Xba I ’ § \Ij\( Hind1ll
N pYPGE-ADK YEpNI181P2 1“
) 667 kb Amp BE kb o)
YEpN-ADK. N nt / E;‘";'?‘
2.3 ADK - = B
lenow large [ragment Xaul
LiAc YEpN-ADK [ —— Koo fares (agmen:
lermaalor ADK promoter
GRF)‘IS SC l T4 DNA Digas
LEU2 Hrdu
Anp %
YPD ’ ﬁ \\3‘1 Hindlll
YPD i ) ] IZYE;:(I:T;ADK J
YPD Aeso 0.1, 30 C K vox /
Ao 23,5 : SDS- o e
EcoR) ¢ Bl
PAGE 4 Hdlll  gaq1
29 (00 ’ 3 YEpN-ADK
ADK Fig 3 Constiuction of expresson vector YEpN-ADK
2.4 GRF18 (YEpN-ADK)
ATP .
01g
100 L , 32 C 30
miny AMP 5 n’lg; 24 h [}
’ 13 BRI R
) ATP i 29 kb 2 GRFIS
o, —— '‘REF "EnN -
. 5mL 0. 01 mol/L HCl, 42 C BRI hpiv=AT}
1 h, , Ao .26 {9 4 ADK HE[H 3L SDS - PAGE 7+
ATP ’ Fig. 4 SDS - PAGE iill.lll}'ﬁiﬂ of ADK gene expression
GRF18 (YEpN-ADK ) ATP



5 . ADK ATP 81

2.73% 1. 5%,
75%. ADK

ATP

[ 1]  SAMBROOK J, FRITSCH E F, MANIATIS J T. Mol cloning a laboratory manual[ M] . 2nd ed. New York: Cold
Spring Habor, 1994.

[2 s . [J. » 1990, 6(2): 102 ~ 107.

[3 KONRAD M. Analysis and in vivo disruption of the gene coding for adenylate kinase (ADK1) in the yeast Saccha-
ramyces cerevisiael J| . ] B G 1988 263: 19468 ~19474.

[4 BRUNELLI JP, PALLM L A series of yeast shuttle vectors for expression of ¢cDNAs and other DNA sequences
[ ] . Yeast 1993(9). 1299~ 1308.

[ 5 . [M]. s . : , 1982.

[ 4 . [M]. : , 1979.

Expression of ADK Gene and ATP Synthesis
in Saccharomyces cerevisiae

XU Bai-nian X, ZHANG Tianyuan, LUO Jin-xian, WU Qing, WU Jiang-xue
Abstract: ATP is an important energy carrier in organisms and widely used in clinics. But the back-
ward production method leads to the low productivity and poor competitiveress in the market. This re-
port describes the cloning of adenylate kinase, the enzyme catalizing the AMP phosphorization into
ATP, gene into expression vector YEpN181P2 giving rise to recombinant plasmid YEpN-ADK, trans-
formation of YEpN-ADK into S. cerevisiae GRF18 and the expressing of ADK gene in GRF18 (YEpN-
ADK). The results of fementation show that the recombinant strain GRF18 (YEpN-ADK) produced
75% more ATP than the control strain GRF18.
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