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Table 1 Amounts ot Poly A synthesized
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Experiment 1 2z 3 4
1st. i 2nd. | 3ed. | 4th.
1 0.42 10,95 | }.17 | 1.37
2 0.47 1 0,99 [ 1.258 1 1.37
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Fig. | Polymerization kinctics during the

first and second assay
a. Poly A, B Pi
BRRE Lot assay  EER 2 nd. asay

Reaction mixture 9 ml: lmmobilization PN-

Pase 2g. The mixture wasincubared at 37°C

with constant stirring. Aliquots were with-

drawa at intervals indicated. The reaction

was followed by the synthesis of Poly A (&)
and liberation of phosphate (b).
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Table 2 Amounts of Pi libcrated
in successive assays
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Assay Ist. Znd. 3rd. 4eh.

Pi
. . .3
(Ausgam) 0.31 0.30 0.32 0.31
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B2 &3 Poly A EFRFTH
Fig. 2 Non-specific adsorption of Pely A
on tarrier { ABSE-agarose)
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Fig. 3 Analysis of polymerization products released iromn iminubifized PNPasc by using
DEAE~ellulose chromatograph
a. BERBEEN b ADP, Poly A BEWGHROERN
a. The polymerization mixture (Sml) was adserbed on DE-32. Thecolumn (1.2 % 20em)
was eluted first with a lincar NH,HCO, gradient(0.01—0,5M)and then with IM. Fractions
abeut 4ml were collected and the zbserbance ac 260 nm was monitorcd.
b. Mixture of ADP and Poly A used as standard was adsorbed and cluted as described under a.
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Table 3 Effect of extraction on successive

asvay
WO REEH
Apparcnt activity
Assay Poly A (Assramxn~1}

1 let. 0.6l

1st. extraction 0.33%

2nd. extraction 0.18*
2 2nd. 0.76
3 3rd. 1.09
4 4th. 1.18

* hifikdh Poly A & Contents of Poly A in
extracts
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Table 4 Change of immobilized PNPase activity after treatment with ADP
(in Tris-HCL) at 067}
o 3l
BEREG Activity (Poly A, Asy,nX107Y)
Duration of SEERAT HeE
Before treatment After treatment
storage (days)
F—k I, Bk Ind. H— s B 2ad,
30 0.53 I.44 1.22 1.45
80 0.61 1.09 0.65% 1.07

* AEATE IR Immobilized enzyme was extracied with buffer solution before assay.

%5 MAXKT (0—6C) BERMESHE
Table 5 Polymerization catalyzed by immobilized PNPase without addition of divalent
cation (Mg** or Mpo*+) during 0—6C

& w OB | ARARAGESENK
Concentration oH Conversion after incubation for different dayr (%)
Substrate (M fml) 8 15 25 30
ADP 7.16 9 3.7 12.3 34.0 56.8
CDP 5.47 9 10.0 7.1 32.6 " 44.4
IDp 8.04 8 10.0 - 18.2 20.7
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Fig. 4 Time course of Poly A synthesis
without addivion of divalent cation ar 3790
Reaction mixwmre: Tris=-HCl (.12ZM pHY;
ADP 8pM/ml.
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Fig. 5 pH rabity of immobilized PNPase.

pH 5.0—6.] Tris-maleate 0.32 M
pH7.0—5.2 Trie-HCIL 0,120
pHI10.1 Glycine-MaOH 0.12M:

C—0 37°C: e—w 55C
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ADP FHFERREE B,
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PNP sy 2L MiRip 6

Table 6 Protection of Imumnobilized PNPase

against heat inactivation by metal iens, Poly

. A and ADP
55°C 4hEE 30 4 FaiE (%)
[ncubated at 55°C for Remained

38 min. in Activity(9%)

Tris-HCI pHY 49.7
Mg*t, K+ (in Tris-HCI, pH9) 58.2
Poly A (in Tris~HCI, pH9) 67.2
ADP (in Tris-HCI, pH9) 89.7
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STUDIES ON IMMOBILIZED POLYNUCLEOTIDE
PHOSPHORYLASE

HI. THE FORMATION OF IMMOBILIZED POLYNUCLEOTIDE
PHOSPHORYLASE-POLYNUCLEOTIDE COMPLEX

Liu Nianjuan Zhang Yuying Yang Kaiyu
(Institute of Microdbiology, dAcademia Sinica, Beijing)

The polynucleotide synthesized by im-
mobilized PNPase was bound with the en-
zyme during polymerization forming an en-
zyme-polynucleotide complex. The use of im-
mobilized enzyme facilitates the isolation of
the complex with the easy separation of im-
mobilized enzyme from reaction mixture.
Analysis of polymerization products showed
that no intermediate oligonucleotides were
found and only remained substrates and loly-
mers with a high molecular weight could be
detected. These results suggest that polyme-
rization process catalysed by immobilized
PNPase involves a processive mechanism.

When immobilized PNPase was incuba-
ted with substrate ADP, CDP or IDP at op-
timum pH 8—9 for a long time without
addition of divalent cation polymerization
did occur, and the synthesized polynucleoti-
des were also bound with the enzyme mole-
cules. Under identical conditions no polyme-
rization was detected with native PNPase,
this difference might be due to either the
presence of small amount of divalent cation

on the cattier of ABSE-agarose o the unu-
sual property caused by immobilization Any-
way, the presence of substrate (without ad-
dition of Mg’t} and thereafter the forma-
tion of enzyme-polymicleotide complex re-
markably enhanced the stability of immobil-
ized enzyme.

The immobilized PNPase has been used
more than 680 times. In addition to the im-
mobilization, the superior operation stability
of immobilized PNPase is due to the subs-
trate and polynucleotide protection. Divalent
cetion (Mg?+) and pH 8—9 also exhibited
good effects on the stability of enzyme,
among all these factors the polyuncleotide
bound with the enzyme during polymeriza-
tion greatly contributed to the stability of
immobilized PNPase. Probably, the ABSE-
agrarose carrier-enzymepolyuncleotide  ter-
nary complex provides the best conformation
for the stability of enzyme.

Key words

Immobilize; Polynucleotide phosphory-

lase (PNPase)
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