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CFEABERLSHMFRE, L

BEANEFETIBHABIEASS (pPA2) FEXBRNEREZAY BE &8, &
STCILFRF AR BRI, 280 UTHRASEERLE, SRENERED 20—
220, R F 250u/100ml, SFADNA-RNAJBAZRERGITRNAN, RILE 370 HH#
MRS TRR A B R EmRNA, fi22 v KMt R mRNAR SR 228 T RS
b 5 4y, MR pPA22 LR BRZ BB B BAMRNAL MR EH 0 AR
RENR. BITCERNBREBIARCHASIER, SRETHENAMN, RALEFS
HECHERXoRNAN SR, EASRLEREER R Lo~ HBRTEE ERIBE
ety ek, £37C KKNHERAPRTRE 8RB ERCRA XM,
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HEHHEBPRBESESRNERE
Y AMEEFENEAREEN, XR&AT
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EFSBEEERSRANEE S8, F
BREARREV X BEERNREATE
TSk A dnHl. BN EEERER
BERTEEESH. R EelEs T
AEHFTEREKE, KBHFE & K
FEXRCELBTRNZEIRESIOHE
WER, W ERRERE, ETCT/ILVELRS
R, FECUTAFRDERAERE
B EFEERIBNYERDE
BEBLEEEEXDE SRR TR,
EHRXEESSRESEERLERAT
a;-‘-_._m {5~71 o
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(pPA22) HRRBRLBERARENRE
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(2) BRBEBZERFEH

WHE:, 3 U BEBBRBETI, 0.5%
NaCl, 0,2%Z 7.8, ¥MFRTpHT.L,

¥Frdih, 250ml= A H3E150mliE 5
%, ERFRERLERER, BRER
#1180—200rpm/min,

(M) RNA #E

R BREAiba R X RNA *' , k5
R 30—36h/5, 4 CEOKRERHE,
kBT 0.02M BB 2 Ak (pHS, 5,
40,5%SDSK 1 mM EDTA), HinZtk
PR BREMRIIMAER, T65°CKEBH
RIEHRE 10min, BHOWEEEE, S
AR, FIEE T0.02M BB MG
AER-SRSANERSRER & IT
€, VLB TT0U R, RAET - 20°CE
Rk,

(H) DNAZE$tHI&

B DNA REB A& &8N FL &
DR, ERkEERRXSs 5, ¥ A
DEAES!| B4 H & DNA Bt AT %
DNA FEHB OB E#ITHRIC. ®O
HBERigbyZHY N kit 1,

- () PNA-RNA SRR ZEFEmRNA
b &l

DNA-RNA Sl % 3% & f§ Casey
o RNAﬁ?nn_j': 100°C A 10mindy
wiE, ﬁ#a’ffé 8 X SSC Y TH 4 B )
Zeta-Probe blotting membranes (Bio Rad)
BEL, 7 42°C %RBEE (50mM  Tris-
HCly pH8,0, 1M NaCl, L. mM EDTA,
0.1%8DS) IR\ 2REHRT. AE &
B RV, T42°C 18 6 —8 b, FHin
AFEEMDNARE, F2CHEREI2—
18h, FEBEA 2 xSSCHEMBEN KNG,
0,2 X SSCIF R 1 h, HTERS
BEB¥. ARG EEEERAEE

(Bio Rad Model 620 Vidg¢o Densitome-

ter) EESITmRNAH,
E) BRERLEITHNHME
ﬁ'ﬁ‘r’ﬁ M3 - ZBk- 6 - - K Rk W
» B HEIEIL),

£ R

(=) BEXEBRRLWE ERE
i
RBFEESTCNLEREREBERY:
L8, ME/CLUTERNBHER B B
fn. Schomer &3 H & B TRRE K HH B
5K (pHM12) R EEXBRLBNEE
BERTCHY, RNEHARTHBEBL
BEETRERHITEASC(PPA22) 33k
HERAZERANBENEEERERT
27°Co FIbIE T16—37°C KBTI AS6
(pPA22) SREBERLBHNE, £ 1
HRFHKRGITE AS6 (pPA22) &R E
BEBRLBNBISTCEHBERESER
W, E20—22°C K ik, 45100ml b
By BTk 250807, 7E18°C R116°C AR EE
BXERE TH, XEHTEICCHISTHE
FO L RBRRUEZN T ERBHE
B, KBGFE A6 (pPA22) SREEE
2 ARHRERBELHERNEN

Table 1 The effect of temperature on the
synthesis of penicillin ncylase

B E AREE R BRRLNES
Temperature Density [Activity of
(¥ pH o cells ipenicillin acylase
j 0D | w/1eml
16 ' 8.0 10.0 164
18 ! 8.5 | 11,0 217
20 ;8.5 16,0 257
22 1 8.5 11,0 257
24 | 8.5 19,9 173
26 | 8,5 10,0 145
28 8.5 10,5 124
37 2.0 4.0 7
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BRLE RIS IRE S KETH 5 K (pHM
12) EREER, "HRTEANGE T,
RHRBAEFRILETROERIERD,
(2 BEWNEFBEGLE mRNAR

:ep A

RFiH pPA 6 W B R B AR
3.5kb EcoRI-Hind I FrE*{E 44087
FE37C, 28°CR22CEEFMMEhERE
B EEmRNAN R, 5B RREE A
1 FfR. ERFHITCREF TR
HEBEE EEBLF mRNA, i 28 “CH
RCHEFNABTAREERNE SRS
{tEEmRNA, REEMERNE EEEE
LEEmRNAR, £5R7E22°C BHmiah
HE R mRNARNE 28 CHEF i
s BAEAE2 1,

FAEREEFEREERHMA
WmRNA 1 K4
Fig, 1 Dot hybridization of penicillin
acylase mRNA. from cells incubated
at different temperatures
AR A B35 k22, 285 370, 30—36h, MR
My, BBmRNA, #EHEEEHEnDNAE
Cells were incubated for 30—36k, at 227,
28°C,and 37, respectively, mRNAs were extrac-
ted from same amounts of cells and then a series
" of twolold dilutions of mRNA solutions were
hybridized with corresponding DNA probe

LRERBHEENSSFBLEL
B SRk iy R S e AR B TR0 T 4R
EEFBLEmRNAR MR, Friedrich5ii
BRIEEHFEER, AlcaligenesfyE{L
Feiy &R, BoR T imE] T X
PTEENRNERFER Y, KBFE A

A1

56 (pPA22) FYEEEB{L MR EAR B
pPA22 E, X MRBIRTH A B E LB
BEFEE, AHRIEOST T ERRIRERE
FAE R ER IR EBEnRNARNE,
PARZE IR BN B i B R i 13
REEBEBILE SR,

100 =~

80F

B0t

SEWN T 4%k Opucal density (%)

B2 REMESZHAMoRNAWENEH
Fig, 2 The effect of temperature on the mRNA
concentrations of penicillin acylase

— %% E Optical density

---- P44 Integral curve

(2 BEMNEBRZGERBRER

e Sry:ob AN

MIFRIpEC 4 1 FIPStIE) M 1,87kb 4%
BEREEREIEY, SIARBER
FMPHEEEZREBEnRNANE,
4 BN 3 iR, ZE37°C. 28°CR22°C=
MEERFANRT RS E2BEEBH
mRNA FIRELHBER, £F FE Al
S, 22°C. 28°CRATCHIMAmE EEZ B
HEHIEmRNARE 4 515100%, 100%
A103% (E3) .
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b Rk,
\ (M) BEECBEHEBRESLBER
! e LA
80 el K BT AS6 (pPA22) £ 37°C
_ ‘ HEF16,24 5 48hJ5 RERE 22°C Ak BRI 2% |
= \\ 96h HEURIE S B ERLIHE N, £ 2
Eoup 2 R ERIRFEE HTCRBE22CIHA
= l S IR S & A SRR LR BT,
3 \ L R ) A 5 3T C R L e
B AF \ B9 5 B B i 9 R B 200/100ml,
£ AR B R R AT R, RN T
e A
J \} B2 C~31C
u o o C.37°C-_=+22°C:

B3 mREdagxznesmoRNAgEwEq
Fig, 3 The effect of temperature on the mRNA
concentrations of chloram-phenico! acetyl

transferase
— N g Optical density
~--- B R Integral curve

ERGREVERAFBEEHNXG
FFEIAS6 (pPA22) Rk pPA22 fy3E T
HLWE 2R, i BFRApPA22 L5 —4p
EESAERCBHABRERANERETSE
BEEW, BET—HAEEEERLER

W4 BEEEERaAKRYTREIRL
BmRNAg A%

Fig, 4 Dot hybridization of penieillin
acylase mRNA from cells incubated at
different temperature shift’

A, zzesigseh B, 22C ysahs
MEEITCHEER2h  C, 37 CHRhE &
BERCHLERER2 D
. Incubated at 22°¢ for 3ph; B, Incuh-
ated at 2237 for 30 h then shifted to

37¢C for 2h, C, Incubated at 377
for 39 h then shift to 22¢ for 2h,
Others were same as fig, 1

A

R BREAEAWERBLHAEARIE
Table 2 The effect of temperature shift on the synthesis of penicillin acylase

BEfE wsem | weeH |
Temperature shift | Time of vH at
) shift . shift
¢h)
] e
27 I
22 . !
3722 15 6.0 :
3722 24 6.0 |
3722 48 7.5

feampEr | pH sl WHEEBABEY
Density of pH Density Activity of
cells at of eells penicillin
shift ! O D) acylase
(0O Dy i (u/looml)
8.5 7.1 : 15
2.5 11,0 254
5.3 | 8.5 5.2 19
4,9 8.5 4.6 ' 18
6.1 8.5 5.7 | 16
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B % #

i%

WM RN g B E L BEmRNA ¥
BENER, ¥XETE A6 (pPA22) 4
SrRFE22°CHRI3T°CHESE, 30hEH4 37°C R
FEMBEN B E2CIER, M2 CBRn
Mg Bl E22 Ca IR R B EITC
B, BEMRSDRHAESHREES
IFmRNAER, B4 ARG EREEE. &
RERAESTCEESI0h MEENBE 22°C
Rmaih Ty 5 ERLEnRNA #
R, HHEngSXnitBse h s E
5, SR2ER-F. ZEREITCES
MRS RB LR A AW %
A, TERENBEBEARABEEREIN
AR REEERKT, TIARBTEMS
BERB L MoRNANEREE, %22°CH
FE0h M BEITCHER I G, &
BEBRILEnRNANRBRRE P, XEH
TEITCHBRBREEAEZHXA,
EMEHFRNE S BB mRNAZ i
B, 2 MHEREIRRE.

Deretic S EWEEEBRL MR R
MEBAFRKN TS ARE, SHFARESTE
EEERB R ENL T, xthRERH
K ATER &R 18 R Ee 6k RO FT A8
FH. BEXBITE A56 (pPA22) H,
STCE R MR XA RF BRB LA
AXRBETFHEERKERN. Bh&AN
M37T°CIEF MR B U pPA 22 TR 4T

S, RETFRRE % TIHASTC
22 CH I M s BRI T, &

22°CHATEBE, LEME N WE, BT

BFRENSEEBRLBN B RSB
M, BCHE SRt — IE B RS T C I Y e
HTEERGEBERENRERSE, RER
B =3k 4 22 H

W

5 T A R R AL R E A,
FEE B AKFA T S 6, ol E R
BEMERZL"Y, ERZEKETE
i B W RNA £ B8 EREERESR
iRy MW B RNAL B B R
REOY, REH T EMRNARBRIN S
KRFEFMWFHEFEE 'Y, ghih B
AT BRI VA5 4B S 4y TR T E
ORI 3B 203K 100, AT B 4
A ppGpp B — AT E #% 2,

TH IR B i — i 1 47 5 38 MR AU Bl
FREME, FREAREBRTL25ER
L ERE SR IEE ERH30°C 21,
HERBL R Z B v — B R i
FEPN AERZ LB 2, BEN
ERERCBERNASEERSS 2
SERRETNBENAZARE LLEE
TRt -—~E B,

$ F X ow

£ 1) Chaloupka, P,:Microbiol .Sci., 2 :86, 1985,
£2) Szentermai, A,:Appl.Microbiol., 12:185, 1964,

£3) Vojtlsek, V,, Slezek, J,:Folia Microbiol., 20:289, 1973,

[4) Gang, D M, and Shaikh, K,:Biochem,Biophys.Acta, 425:110, 1976,

C5) Meyer, H et al,:Plasmids of Medical, enviromental azd Commercial Importance., Timmis, K,
N., Publer, A, (eds) , Elsevier/North-Holland Biomedieal Press, p,4s9, 1979, ’

(6] A4S, Ay TEEH. 1 (1) 129, 1985,
73 R P¥, AW TEEM, 1 (3) 112, 1985,

€83 Alba, H, et al,:7,Biol.Chent., 256: 11965, 1981,

C9] Rigby, P.N, J.et al,

+ J. Mol. Bicl.,s 113; 237, 1977,

C10] Casey, J,and Davidson, N.: Nuel, Acids Res., 4: 1535, 1977,

(113 x5S MEWER, 19: 302, 1979,

© HERE B T 5 P A I B S

8% http://journals. im.

ac.cn



1 3 B % SRETBERNTRSREL. 37

[i2) Schomer, U, et al,: Appl.Environ Microbiol., 47: 307, 1984,
{13} Friedrich, C,, Friedrich, B_: ¢, Bacteriol., 153: 176, 1083.
143 Deretic, V, et al,: FEMS Microbiol, Lett., 24: 173, 1984,
(15] Nakanishi, S, et al,: I, Biol. Chem., 250: 8202, 1975,
(16) Taylor, W, E, et al, : Cell, 38: 371, 1984.

{17] Kennell, D and Bickpell, I,: J, Mol, Bicl., 74: 21, 1873,
(18] Schulz-Herder, B,: FEMS Microbiol, Lett,, 17: 23, 1983,
(193 Thu, T,and Brill, W I,: J, Bacteriol., 145: 1116, 1981.

[20) Daumy, G,0, et 2l,; J. Bgcteriol,, 183: 925, 1085,

(211 Naprstek, I, et al.: FEMS Microbiol. Lett,, 157 37, 1932,
£22) Gallant, I, et al,: Cell, 11: 181, 1977,

CLONING AND EXPRESSION OF THE
PENICILLIN ACYLASE GENE

I, TEMPERATURE REGULATES THE EXPRESSION OF THE
PENICILLIN ACYLASE GENE AT TRANSCRIPTIONAL LEVEL

Yang Shengli Wu Ruping Wang Jingxing
He Jiansen Zhang Jibao

(Shanghoi Institute of Materiec Medica, Chinese Academy of Sciences, Shanghaid

The effect of temperature on the expression of penicillin acylase gene
was investigated, The expression of ‘this gens was sensitive to temperature,
The cells of E,coli A56 (pPA22) hardly produced penicillin acylase at 37°C

and synthesized significant amount of the enzyme below 28°C.The optimal
temperature for penicillin acylase synthesis was 20—22°C and the yield was

250u/100ml, The DNA*RNA dot blotting was used to analyse RNAs, It was

shown that the cells of E,coli A56 (pPA22) had no detectable amount of
penicillin acylase n:IRNA at 37°C,and the amount of penicillin acylase mRNA
at 22°C was 5 -fold more than that at 28°C, The mRNA concentration of
éhloramphenicol acetyl transferase gens on the same plasmid pPA22 were
almost the same at 22°C, 28°C and 37°C,The cclls were shifted from 37°C to
29°C at different time and were incubated further, there was still no
a_.cc.umulatioz_: of the penicillin acylase and its mRNA, when the cells did not
divide, These results indicated that temperature regulated the exptession of

pepicillin acylase gene at transcriptional level and this gene was turned off

permanently in the cells during long-term growth at 37°C,

Key words
Pepicillin” acylase; gene expressionytranscriptions DNA-RNA hybridization
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B %4, ¢ deE-3-%uH 4% (GPD) 4B A
RARBHhFhay B x Plate 1
Xiao Lei et al,; The isolation and characterization of cloned

glyceraldehyde-3- phosphate dehydrogenase(GPD)gens and its

promoter from Saccharomyces cerevisiae
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Y O BEBYBR--RRHEA% (GPD) AR EARF TN~ EAEy  BEKI
Xiao Lei et al,, The isolation and characterization of cloned Plate ll

glyceraldehyde~ 3~ phosphate dehydrogenase(GPD) gene and its
promoter from Saccharomyces cerevisiae
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