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Summary

The quantitative changes and the proteolvtic cleavage of
concanavalin A(Con A) were investigated in the cotyledons during
germination and growth of Canaralia lineata. And then, the effect of
protease inhibitor prepared from seeds of C. lineata was
investicated on the cleavage of Con A by trypsin or chymotrypsin.

Four fragments with molecular weights of 30,000, 21,000, 17,000
and 11,000 were isolated as Con A from matured seeds of C. lineata.
Changes of Con A content in the cotvledons during germination and
growth of €. lineata decreased gradually 8 days later and digestion
of Con A was not appeared by endogenous proteasce. Isolated Con A
yielded fragments with molecular weights of about 23,000 and 14,000
by trypsin and yielded fragments with molecular weights of ahout
25,000, 19,000 and 15,000 by chvmotrypsin.

Protcase inhibitor prepared from seeds of €. lineata inhibited the
intact Con A(mol wt 30.000) cleavage by chymotrypsin but did not
inhihited the intact Con A cleavages by trypsin.

These results suggest that intact Con A in the early stage of
growth is not cleavaged by endogenous protease and not susceptible
to proteolysis but could be cleavage of Con A by endogencus

chymotrypsin-like protease.
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Protein Content (mg / pair of cotyledons)

| 1
o3 4 6 8 10 12 14

Days after Sowing

Fig.2. Changes of protein content in the cotyledons of seedlings
during germination and gowth of C. lineala.
m :total protein contents, -o-:globulin contents, -e-:
albumin contents, Each value represents the mean of three

separate determinations performed with nine pairs of cot-
viedons,
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66K—

45K—
36K—
29K-
24K—

20K—

14.2K-

Days after Sowing

Fig. 3. SDS-PAGE patterns of total protein in the cotyledons during
germination and growth of €. Iineata.
The representation of mol wt markers signified at the left
side of electrophoretogram, (from top to botom: bovine serum
albumin (66, 000), egg albumin (45, 000), glyceraldehyde-3-pho-
sphate dehydrogenase (36, 000), carbonic anhydrase (29, 000),
trypsinogen (24, 000), trypsin inhibitor(20,000) and a-lact-
atbumin (14, 200).



Fig. 4.

66K-

45K—-
36K-
29K-

24K—
20K-

14.2K—

M 1 2

Comparison of SDS-PAGE patterns of total protein(lane 1)
and Con A(lane 2) isolated from matured seeds of . linea-
ta,

Mol wt markers in lane M are the same as for Fig.3 and
mol wt markers at the right side of electrophoretogram
were determined by comparison with migration distances of

a series of standars proteins on SDS-PAGE,
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Con AollM = #e| #H¥ T 5 22471z Fsbgich(Fig. 5. A). Con Ag}
peroxidase 2 733r4]3 7332} Con A2} ¥ %7t F7t%of ulel peroxidase
a0l M ERAbE| PcokFig., 3. B).

wsk Con A°] £si7d& Yotrwr| gistoi vjwob FTxpef ZELAEL
globulinzt albumine @ ®elsto] SDS-PAGEES A AJ%r 7Z3H(Fig. 6)
globulin® 4x& %2 358 ¢ & ¥ C gladiataolA Con A&

globuline. 8 #* ¥t ¥ 2 (Yamauchi and Minamikawa, 198612 o x| &l
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olzisr A2 E % ¥ uwl Fig. 42| el ool &ashFol FAUstE
dazk MY AEE AT E Sold 9wkl peroxidasegt Z
U3 4 U SolHd g Fu PUE ol lectingl Y FRL Con Azt ¥ &

4. s Fe) Wotzl A4 Con AR 2| W

s Eel ARstE $Y ASY Tatolae] Con A Yol ol A

9ol FEAT WS e, A iR veye] A ¢
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Fig.D.

B

Agglutination test(A) and peroxidase-binding activity(B) of
Con A isolated from C. lineata seeds,

About 150 ug(lane 1), 75 ug(lane 2), 37.5 ug(lane 3),18.75 ug
(lane 4) and 9.37 ug(lane 5) of Con A were loaded on each
well of U shaped microtiter plate and each lane was repeated
triply(I, Il and 111). Transversal lane IV in B represent co-

mplete reaction mixture in the abbsence of Con A,
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Fig.6. SDS PAGE patterns of globulin(G) and albumin(A)
fractions prepared from matured seeds of (. lineata,
The arrow represents the major polypeptide of Con A
(30,000) in Fig.4. Mol wt markers are the same for
Fig.3.
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Fig.7. Changes in relative content of Con A during germination and
growth of C. lineata,

Amounts of each Con A were based on the weight of peaks cor
responding to the Con A from scans after SDS-PAGE. Each val-

ues were determined relative to Con A content of dry seed.
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Fig.8. Changes in trypsin-like activity and trypsin inhibitor activ-
ity in the cotyledons during germination and growth of C lin
eata,

-0 ;trypsin-like activity, -e-;trypsin inhibitor activity,
Relative activities are expressed in relation to activity

determined in dry seced,
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Fig.9. Time courses of the intact Con A degradation by autodigestion
in the cotyledons of C. lineata.
A:dry seed, B:8-days-old cotyledons after sowing, Arrows cor-
respond to intact Con A and mol wt markers are the same as
for Fig, 3.
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Fig, 10,

Comparison of  SDS PAGE patterns on Con A :leavages
by trypsin(A) and chymotrypsin(B).

Lane 1:Con A before addition of enzyme, Lane 2.4:after
5 min, Lane 3,5: after 15 min, Mol wt markers are the
as for Fig. 3. The complete reaction mixture in A cons-
isted of | mg/ml Con A and 0,1 mg/ml trypsin and the
complete reaction mixture in B consisted of | me/ml

Con A o 0.1 me/ml chymotrypsin,
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addition of enzyme, (b) 30 min after addition of enzyme. (c) after

I hre, (d) at'ter 2 hr, Arrows labelled “1-4” refer to the different

molecnlar species on Con A and “T1-T2” refer to products obtained
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Fig, 12, (el scans of SDS-PAGE patterns on Con A cleavages by chymotrypsin,
A:control (1 mg/ml Con A, 0.1 mg/ml chymotrypsin) B:inhibitor teat-
ment (1 mg/ml Con A, 0.1 mg/ml chymotrypsin, 35 units inhibitor), (a)
Con A before addition of enzyme, (b) 30 min after addition of enz-
vme, (¢) after 1 hr, (d) after 2 hr. Arrows labelled “1-4” refer to
the different molecular species on Con A and  “C1-(3” refer to

products obtained from chymotryptic cleavage,
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ol S Tarstod 29 (Table 1) intact Con A2l 232 247 2+
$ A7 747 trypsined 203§ 22 Con A°| §Ere] 26.4%5 Bs| AP
chymotrypsinoll 21%§ 49.7% 2§ 31424 chymotrypsino] trypsinoi
o1zt sy Taf WE ¥ ¥3]5 ®oiom inhibitoride| 4] trypsin

off ei&l P Mol @t wrp oh=ul ¥stod chymotrypsinod 2] %%

i

s ohP 2 AAME Yok olgpFel trypsined 2% sl AAE 2] U

Table 1. Effect of inhibitor on intact Con A cleavage by trypsin and

chymotrypsin treatment.
Proteclytic cleavaged amounts were estimated as decrease of
intact Con A by gel scanning and each values were expressed

in relation to intact Con A at zero tinme.

Tryptic cleavage Chymotryvtic cleavage
* *
Rf’,‘la(,'t i()n T T T T T T T s e
Time(min) - inhibitor + inhibitor - inhibitor + inhibitor
0 100 . 100 100 100
30 91.5 91.1 80.7 98.8
60 83.0 87.7 72.4 98.0
120 73.6 75.3 50.3 97.6

) y¥tsbod chymotyrpsinof 213F #sizt AAE| s ZHaps wdolel A &
off Con A¢l W %7t endogenousdt chymotrypsindi-oll 2j8¢ B3 7542
sabsb gick, 2yl nonenzymicsbH Con AZF  Bsj¥lcie w2
{Edmundson <t al., 1971; Wang ot al., 1971) 2 Ko} Con A2] #sf <17

o A RElelop 3 oz abg o
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