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Fig. 1 Proteolytic reaction curve of Anabaena cell extract (Reaction conditions: Tris-HCI

buffer, pH 7.5, 30°C)
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Tab. 1 Protsolsti~ arivities in various fractions of vegetative cell

EYal NG R BiE s
Fractions of vegetauve cell Activity unit
Soluble fraction .
B |10
Outer membrane fraction T
P20 e T R R 5 ) 0.521
Intracytoplasmic membrane fraction s
Faz FPR 555 |02

Periplasmic space fraction

Reaction conditions: Tris-HCI buffer, pH 7.5, 40°C, 30 min
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Tab. 2 Comparison of soluble protease activities in vegetative cell and heterocyst

oo H P T
Source Vegetative cell Heterocyst
.2 g0
Activity unit 1.10 5.19

Reaction conditions: KH,PO,~NaOH buffer, pH8.0, 35°C, 30 min
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Fig. 2 FEffect of temperature on activity of soluble protease Reaction conditions: Tris-HCl
buffer, pH 7.5, 30 min
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Tab. 3 Effect of Ca?* concentration on soluble protease activity at 50°C

Car* K (m mol /1) 7 B
Ca? concentration Activity unit
0 2.80
0.05 2.80
0.5 3.44
5 4.41

Reaction conditions: Tris-HC! buffer, pH 7.5,50°C, 30 min
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Fig. 4 Eifect of pH on soluble protease activity Reaction conditions: Tris-HCl buffer, 30°C, 30 min
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Tab. 4 Effect 6f pH of culture medium on production of protease of Anabaena 7120 cells

RExE pH BTG #A Activity unit
pH of medium 080 (h) 12 /et (h) 24 i (h)
7 3.20 4.47 5.15
10 3.20 6.94 9.45

Reaction conditions: Tris-HCI buffer, pH7.5, 50°C, 30 min
g8, Hih, ARE 7120 EOEOEREUTEHEAENBEEQBNRERIRES,

(\) MEHXEDEEER W
KAVEE T HEBEEBA (PMSF, Im mol/1), $BIEWHE (phenanthroline, 1m mol/l),
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Tab. 5 Inhibition of various inhibitors on proteolytic activity of cells under different
durations of nitrozen starvation

“RIEE W o-phonanthrolin

shppr HIEREICNS R RBE /T BB PMSE (Lm mol/) (im_mol /1)
S Culture time Activity of N L.
ource (h) control (units) BeiE AL % e TS L &
Activity units [Inhibition (%) | Activity units [Inhibition (%)
0 4.11 3.78 8.1 0.67 83.8
7120 24 5.07 3.90 23.1 0.39 92.1
48 3.09 3.36 -8.8 0.36 88.3
0 2.70 2.70 0 0.19 93.1
1 24 9.65 4.00 58.5 0.23 97.6
48 4.20 4.20 0 0.4 90.5

Reaction conditions: Tris-HCl buffer, pH 7.5,30 min

RPN (EDTA, 1m mol/l) MEHEEENIEIEM. WIEPHNSEFRMKE
R E A RS B AR A, AE TR NOy BEsrd Rk &5 BHE 3, Kl
REEAE 90% Zifo T PMSF M EEBENMEIERNSEEERNFEER. K&K S5
HhEIFEE] PMSF % NO; HrI%p4n i R B0 b A vE e 50 BT oS B PR F (RIS
T o BYLME 24 /N, SAH0E O RIS, XA 40 M 28 1 BS9% BE PMSF MRV
o MIRULER 48 /NN LU, 0I0E RS TE FME, EHEEE B PMSF %, s,
FBSE P EREAREEE SERS EXOT ERR, IR A5 /et
FERFETX PMSF SURMEREY, D LEREARES 7120 BFARMMERHESRR
MR REEAN, EERETMERIR 24 N FEFFENEAREES, HERN
W60 /NIt fE, HURBEABEL 0% MNEMBRETEBoEAE, PMSF MEE
EAEMEIER, 4L IETHREIRANSE EDTA XA RHBIE (& 6)o BIEGHRI
EDTA #4&EEOEMEIR, T PMSF 24 22 &M E B B HE Al

6 MMHM MR 60 et pyRBH AR T BN E O BRI

'Tab. 6 Inhibition of various inhibitors on soluble protease activity of mutant cell after
nitrogen starvation for 60 hours

& B imimEE
Treatment Inhibition (%)
Fiti o/l ' —

No inhibitor

B

&,
PMSF (lm mol/l)

ABIE i 96.3
O-phenanthrolin (1m mol/l)

— A

OB
EDTA (1m mol/l)

Reaction condition: Tris-HCI buffer, pH 7.5, 30°C, 30 min
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PROTEASES AND SOME OF THEIR CHARACTERISTICS
IN NITROGEN FIXATION ANABAENA 7120

Yang Lin, Feng Bo and Wang Yeqin
(Insttmte of hydrobiology, Academia Sinica, Wuhan)

Abstract

Subcellular fractions of the blue-green alga were prepared through the treatment with
lysozyme and sonication, followed by differential centrifugation and detergent solubilization.
The proteolytic activities of the subcellular fractions were determined at 280 nm based on the
reaction of g-casein. The results show that there are proteolytic activities in the soluble frac-
tion, outer membrane, intracytoplasmic membrane, and periplasmic space. The activity of the
soluble protease of heterocyst was 4—>5 times higher than that of the vegetative cell.

The properties of the soluble protease of vegetative cell grown in combined nitrogen-free
medium were also investigated. The enzyme has an optimum reactive temperature around 50—
55°C, and its activity decreased rapidly at 65°C. With the presence of calcium ion, the emzyme
is stable at 60°C. Preincubation of the soluble protease at 60°C for 10 min. without calcium ion.
resulted in a loss of more than 80% of the original activity. The activity of the enzyme was
also found to be optimal at pH 8 to 10. Moreover the levels of the proteolytic activities of the
vegetative cells were markedly affected by the pH of the culture medium upon nitrogen starva-
tion. Alkaline condition greatly enhanced the activities.

Activities of proteases were found to be inhibited completely by 1 m mol/I o-phenanthrolin
but slightly by 1 m mol/l EDTA. Inhibition caused by PMSF was also observed but it varied
with the duration of nitrogen starvation of the cells that produced the enzyme.

Key words Anabaena, protease, inhibition, calcium ion



