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REDS ZERBRLEHTR

HHE #RAE A &
KER B # REH

(PP & BT RET, ER)

TARARMERRE AN RSN, BEEN AN T NS KR BRI
(BNPase), BHEEMENRN GBI KB B PNPusc B35 T B SA B EHRIER, f
R PNPase WREEHSAGNK . FEMEKA PNPuc SR BIE, £ BN %S
25 FREAFNEET o BE—E K PNPase (2 A NERSZ BRI T, (FEE5H—
2 B[ U\ FIINASN S s PNPase MUBEHR, HBRSh PNPase A[LUHT Poly(1:C) BIAIKa

X@BE FEHSBR/CE R

ZEE % ¥ 8 (L8 (Polynucleotide
phosphorylase; E.C.2.7.7.8) {8 #PNPase,
CEEME MR NG TR EARDE
E—MREENE, BM 1955 £ G-
nberg-Manango, M. Z£ AL 5, B
BHEETHRENTHR, LHESTHR
RHEBREA ML R PNPase 05 B
gifb. ZWSREL RERE R BREE
T TERARB R 3, PNPase 768
BHB AR BRI, ¥51R Poly(1:C)
BRI ER, EEANTIRETEM
PNPasepJ #ik , & T 87 A= ¥ h fOPNPase
fETiRE, MAEREN PNPase iFHi:
46 4 (B S MLk B kR O I AD B R T B
Ko

AT 1986 £ 10 H 27 Bl Fl,
XPERANEXRERS:

A

(—) BH#ER

AR E SR, B R B RS,
—WARNEMEEN, KB (AS1.183)
B I T 2 B A A ST 4 G

(=) BRRERGt

L ARIE SR ANUE R 5iE: HbESH R
A EHRE (209 WSBRERH. 2%HHHE,
2% %05, pH6—8) LiIE{CMKREA A 250ml =
FORCERRR 501 SEFEHE )t 287C HEHE 14 /N,
$EER{RIE Sem, 110 R/ min, HEEHE 7R NC %),
WEE 3 BB, BB .3, Bl .25,
K.HPO, 0.15, MgCl0.1, pHS.5—6.0, ¥
PR IR g, 10 BERE 30 4 ¢l

ADP-No,: B EF a8 —#; EDTA;Z ZEPUZE; Poly(A); XM Poly(C); SRISTFR;Poly
C1): ERPLEFEE; Polyl; CoXefli; Tris; =RBFEMERR;PMSF(Phenylmethyl-sulfonylflouride): 3
HEBME; PNPase(Poly-nucleotide phosphorylase): S IFEEREE L5,

ARSRERTARLNE: RHREEDRPER MM =ZH AT B8P EH R PHEDH AR
THREEBE=HG EFILORS LRSI EERLREERR, ANAZEDANBRERE. TEBR
LLREMLEARANERSA RSN TR,
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2, R RS RN AT TR
REAE B RIR G, HE I SRR R RS
FIEEMIMEE . IEREFERA(%): WEE2, B
BH1, BEETO.5, R AEME.ER o, 8
FFORE 30 arshe

3B SRS R BREN(W):
EE L B 0.5, T 0.5, 0.5, 358
2, pH7,2—7.4, EEMRYC LREESE L LIELE
U FEFEARR, 38°C HE R 16 NN GRIRE R E LR
IREilE ).

(=) PNPasze i3 2L

1. 25 Py PNPase BUERECRISNAL: BE.OH 8
Bk, FAAEEReEdk—k, NS EREER
(Tris-HCL 0.1 mol/L, EDTAQ,(01mol}L pHS.0),
WA (4—10°C) #E8 20 4r4h. 5,000 a3
D20 PEHEE. HEERERETES
ANHIE B, BEIR AL LREY PNPase,

2. MRS PNPase pydkannstife: E3edeEs
LR E, B oy m W RBTYHS
i) RSB ERTE. HEEMis sy
EER.

() PNPaze W RrE

ANEER PNPase [3lEse, TTLLIE SRS M
BB Bl R R T e
tho MIKER Tris-HEBALESEER (10X

10 % 0.2em) B, SFBEE 7.5%, pHI. 03 KA
W49, pH6.7, kB rhi: Tris-{&EE0.039
mol/L, pHB.3, HLf30mA, BIKFRIKAR
WKk, AREE KR (Tris-Clo.4mol /L,
pH9.0, KClp,2mol/L, EDTA-Na,0.002mol/L,
MgCL 0. 06ma] /L, ADP-Na, 0.01mel/L) th, 37°C
HFiZ 6/, B 7% BB 10 4, A4
0.2% RHAREZHZE: (7%) BLE 2 /M, H
JKEE RS,

() REMEFHE

PNPasc 3EHE, EH A MMM EM Poly(1),
Poly(C) Poly(1:C} &+F B f W 2 4 5 & 0Bk
[s}. [l M [7]#7Ta

& K it b

B Grunberg-Manango, M. £ AW
HEEBREDAA PNPase Ulig, E4H
% PNPase WoRF 9T IE 500 o K
WREEFE PNPase AT 23 1 B
39 Mo AP, ERE R RE. #E.
HEEE RSB MR NG R R A PR R
Hl%E PNPase 5,

(—) RAB%F PNPase H8Ki2

#1 FEEY%D PNPase gy 45

Table ! The distribution of PNPase in various microorganisms
7 PNPase p9E#K PNPase FH:EMEE W%“@g}gﬁ}éﬁ 1,;N'F’ast:
B O SRS Strains with Strains with powerful Strains of showing
Microbisi | Number of PNPase activity actvity m.the_ fermented
liquid
kind strains
’ FRE B B
Number %o Number % Number %
ﬁF % 1451 102 9.7 13 1.2 — —_
ungi
| 23835 . - _ — —
Yeast P40 4 2.8
AN T 734 54.0 71 5.2 6 0.
acteria

fE: PNPase [BERNBEEEBNSAEROEENMEDEEE 240 R0 - PNPase Mg, RiEoar

HEAARER 10Dy, Poly(A) i,

Note: The strains with powerful PNPase activity were the strains with activity more than 240
unit/L of fermented liquid (The unit is the syatbesis of *OD,, Poly(A) in an hour)

© hERZF WIREIATIER S WEERP  http

journals im. ac. cn



2 WIARE: MEDE BERBRICROIR 151

p|

fEF th 2550 Bk LM A o P R
PNP ase BUSE R AL Pk MU E 45 R (3R 1) %R
PNPase ZERAEMARESHH, %5
EmE, BHEeNmmEh LY L9
A PNPase, 7E¥isyEEErh 7 DL HY
PNPase ;Eik, 7EEEEE R PNPase g2
FEE R AT L BRI PNP ase ¥, 5%
EERE, XETSHAREASERE
X, M AR,

(=) AEE#% PNPase (IS A BT
®

RANBERER AR OWTRE: X
B 4m 5 PN Pase 5 K715 PNPase L%
HRle MEKE ETLIEH, RE ERE
PNPase By FEEbBER(E 1), R
FAF THBREIR T H(ERE Poly (A) M& Ko
B— 5T Ak £ ERREY PNPase ARE 2R
MEESARAR(E 2, E3),

A

|1 LA SKEHE PNPase i Bk EbER
Fig. | Comparison of gel electrophoresis
patterns of PNPase from some bacteria with
that of the B coli
Number of bacteria
1. 1240 2, 1064 3. 733 4. 628 5, 608
6..580 7. 584 8. E. coli 9. 388

Letender, C. H. 2 A\ WEiF R ik SRk
BREH (Micrococcus Iutews Cohn) PNPase
KH#EH: PNPase M EBERISAISUR, £
BE SR R ER S FRARNE
MEEAL, WRERBRNMAESE
iM&NH PMSF {fiw] DL7E 2R R R B0

e :
B2 NPREBSAWHITE PNPase pydl Jkinie

Fig. 2 Comparison of gel clectrophoresis
patterns of PNPase from some Rhizopus with
that of the E.colf
1. E. coli 2. Rhizopus 240
3. Rhizopus 249 4. Rhizopus 351

o
— CHS
A TR

ST
i i 16

3 B PNPase Bk LEDNRR
Fig. 3 The multiple forms of PNPase of
bacteria on gel electrophoresis

BTFYHFREERRS
Numbers of bacteria under the numbers
of patrerns

PNPase, "B 7Er kA BR—%0E # o
SR B 1967 4 Klee, C. B ZEXIGHT Y
(E. coli)i) PNPase gt R 3 T L5 o

RERLE AL B W £ d bk, K5
PNPase RIAMSHB AR B85
EERIREEI IA PMSF BTTLIBE] 8 —
AR PNPase (H4), B
PNPase {4 S 91§ R 52 FMSF i
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{514 PMSF XMpE§ik 47 PNPase 48 RHRE
1 3REIS N 2mmol/L 1Yy PMSF
2. 4R E5N R PMSF
Fig.4 The multiple forms of bacterial PNPase
when extracting enzymes in the presence and
absence of PMSF
1. The enzyme prepared with 2mmol/L PMSF
2. The enzyme prepared without PMSF
Numbers of bacteria under the
aumbers of patrern

(&5, 6),RIARIR HI#REY % 4 {5y PNPase
AR HLUEBERE PNP ase B EE
M PEAR . B — AN BEA AR hE —
Y5 BRI PNP ase 2540 (2 7o {2 B g rh
FEN, S-SR ERFEIREFEA

(=) B4 PNPase BHESSM R

1973 £ Ap6ysos ZE A™iEH. Kk
FEE 70—80% iy PNPase S50 (k45
&, 20—30% RLIHrEEAFEET MK
Ho FTRA—MING PNP ase BT KPR,
1977 & Hunt EAMWEREEERBE
(Rhizodium melitoli Dangeard) @RI
REFYREATIAFEEH PNP ase i5H:,
{81 B R 38 fe A K #b 4> 35 PN Pase Yy
AR Do

e B Fl—H6aT LA [ 48 M b 43 ik
PNP ase RYREKE, b i R 2F 7 F

B S PMSF R}AUTAES#E 1957 PNPase %4 (YK
¥R PMSF (1), f2mmol/L PMSF (2);
N 4mmol/L PMSF(3),

Fig. 5 The multiple forms of bacterium (1457)
PNPase in the presence of PMSF
1. The enzyme prepared without PMSF 2. The
enzyme prepared with 2mmol/L PMSF 3. The
enzyme prepared with 4mmol/L, PMSF

B 6 PMSF iR N-17 & PNPase S8 (49 By

{EfEN AN PMSF(IL), fn 2mmol/L PMSF(2),

Fig. 6 The multiple forms of fungus (N-17)
PNPase in the presence of PMSF

1. The enzyme prepared without PMSF

2. The enzyme prepared with 2mmol/L PMSF

(Bacillus cereus) SWN-388, 580, 584,
608, 1064 T B L BT & (Achromoba-
cter peslifer) SWN-733 (% 2), #1-
R R T AR RSN, RE2
DEAE-A 4Ry i 18 2 35 4 41 1L B9
SWN-388 j@4h PNPaseo HEREes PkiERA
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w2 TAE%D PNPase piFit
Table 2 The activity of PNPase of various strains
ST E R W E AN PNPase| FATHEREKMER LS PNFase | PNPase s
The PNPasc of celles in one The PNPase in one litre of i
L &R litre of fermented liquid cell-free fermented liquid a.:tc;:;ai:y
Strain
. . B . . i iy
unit/mg protein A unit/mg protein ] A
unit unit unit
B. cerens SWN-388 6.0 430 4.8 25,400 25,830
B. cerews SWN-580 7.4 553 2.4 10,670 11,224
B. cerews SWN-384 7.8 550 2.7 13,630 14,181
B. cerenrs SWN-608 7.5 515 2.5 13,130 13,645
B. cerens SWN-1064 8.0 495 2.5 13,210 13,706
A. peslifer SWN-733 2.7 333 3.1 13,080 13,414

I PNPase G/ TE 10D, Poly(A) EXAN—TRE R
Notes The activity unit of PNPase is one unit of synthesis of 1 ODy, Pely (A) in T h,

e} a 3300} b
=5 ~E
23 %0
o6 =3
£a =3
ﬁg 2o
£ 2o
T 8
IRNC IS T

E7 pH HREAERFAFE SWN-388
PNPase fE I
s. pHR; b. BEMEMR
Fig. 7 The effect of pH and temperature on
the PNPasc activity of B. cerems SWN-388
a. The effect of pH
b. The effect ot temperature

3 A SWN-383 smsh PNPase &5 Poly(I)
% Poly(C) B34 F HALK
Table 3 The synthetic rate of Poly (1) er
Poly (C) by the PNPase in fermented hiquad
of B. cerens SWN-388

Nun%ﬁ‘%f&:est Poly (1)% | Poly (C3%
] 52.4 35.1
2 48.0 9.0
3 52.5 —_

TR FESXKBITHE RN PNPase #
fl, BE{E2& AL Poly (A) RufiE pH 49

(B 7-3)e BIERRREN 42°C (H
7-b)o XU S KB AR PNPase
HEe. HEHRSHEKIZ AN TESR
Poly(1) T Poly(C), 74> FHALFS0% L
A 3)o PRy FBAE 4—108 ZiEl

& £ X K

[1]1 Grunberg-Manango, M. ¢t al: L dm.
Chem. Soc., TT; 3163, 1955

[2] MESS: LHEES5EHHAERE,S 15—
21,1979,

[31 XFa%S: &8itFS5iyhEgR. 6 10—
15, 1979,

(4] BiF%: £BLES5ERHEEm, 1)
7987, 1979,

[5] Z=fge%: £PFSERHRER, L 55—
37,1981,

[6] #Hi§5E: {L2iRA, I 49, 1980,

[71 WS Tljddm, 1 252641985

18] Letender, C. H. et al.: Nuclede Acids Rer,
2(2): 149163, 1975,

[9] Klee, C. B.s J. Biol. Chars., 242:3570 - 3751,
1967.

[101 Ap6ysos, B. A. ur. n.. Guoxumun, 38(:):
635—637, 1973,

{11} Hunt, R. B et al: ) Gen Microkbiol., 102:
03—A11, 1977.

[12] ROES: &£YPESEHHEER, 1 38—
40, 1981,

© PERFRENEMTRANTEKSHRED http

journals im. ac. cn



154 - 4

L

STUDIES ON MICROBIAL POLYNUCLEOTIDE
PHOSPHORYLASE

Xu Jinzhang  Shen Jian

Xie Borai

Zhang Liancheng

Chen Chao  Wu Fuqiang

(Shoanxi Instituse of Microbiclogy, Xiaw)

A screening for production of polynu-
cleotide phosphorylase {(PNPase) in bacteria,
yeasts and fungi by using polyacrylamide gel
electrophoresis has been performed. The re-
sults show that PNPase is widely distributed.
The molecular weight of the bacterial PNPase
ts the same as that of E. coli. The PNPase
of some strains could be degraded by prote-
inase during isclation to form the multiple

forms. Others are hardly affected by pro-
There are some strains that are able
to secrete the PNPase oot of the cell, and it

can be used to synthesis poly (1:C).

teinase.

Key words

Polynucleotide phosphorylase; Poly (I:
()]
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