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An example of assay of proteinase inhibition

Trypsin 2ml 2ml 2ml 2mi 2mi
Buffer 1.8 1.7 1.6 1.5 L3
Inhibitor 0 0.1 0.2 0.3 0.5
Substrate 1.2 .2 L2 1.2 1.2
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Fig. 1. Elution diagram of ovomucoid fraction by gel filtration
through Sephadex G-75 column,
Column: 3.8Xx97cm, Buffer: 0.05 phoshate (pH 5.4)
Table 1. Proportion of the components separated from ovomucoid
by gel-filtration through Sephadex G-75
} M,—1 M,—2 M,—1 My—2 M, M,
Protein (%) ' 6. 68 7.24 20. 03 3.76 33.09 29. 20
Table 2. Anti-tryptic activities of the components from gel filtration
on Sephadex G-75 column
E M;—1 M,—2 M,—1 M,—2 M, M,
Anti-tryptic activity t + H

Substrate: 5% Casein.
Trypsin concentration: O,D,,4 0. 060.
Buffer solution: 0.1M phoshate pH 7.6,
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Fig. 2. Elution diagram of component M, from CM-sephadex C-50 column,

Column: 2.2X25¢m, —o—o— Protein, ----- pH

Buffer: 0.05 M phosphate buffer (pH 5.4) 500 m!,—

0.05 M Na,HPO, 500 ml.

Table 3. Proportion of the components separated from component
M, by CM-Sephadex C-50 column chromatography
[ CM—1 CM—2 CM—3 CM—4 CM—s5
pH Value for elution | 6.0 6.29 6. 45 6.63 6.91

} 9.05 7.51 34. 09 38.90

Protein index (%) 10, 44
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Fig. 3. Inhibition of each component from
CM-Sephadex C-50 column against
the bovine trypsin,

Assay of trypsin activity was
carried out by the Kunitz’s casein
digestion method,
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Fig. 4. Inhibition of each component from CM-Sephadex
C-50 column against the bovine chymotrypsin
Assay of chymotrypsin activity was carried out
by the Kunitz’s casein digestion method.

Inhibitor concentration:
CM-1: O.D. ,50um 0. 073,
CM-2: 0.D. 2gonm O- 263,
CM-3: O.D. ,50nm 0.238,
CM-4: O.D. 350nm 0. 275,
CM-5: 0.D, 2s0nm 0. 216,
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Fig. 5. Inhibition of each component from

CM-sephadex C-50 column against
the bacterial alkaline proteinase,

Assay of proteinase activity was
carried out by the Kunitz’s casein
digestion method,

Table 4. Relative anti-proteolytic activities of the respective
components against three kinds of proteinase

| oM CM—2 CM—3 CM—4 CM—5
Trypsin 6.4 6.0 6. 4 7.6 7.5
Chymotrypsin v 31.5 2.6 — — e
Alkaline proteinase ‘ 63.7 10.6 9.9 6.5 5.7
_ . . o 10(0.D.)—I1x(0.D.)
Relative anti-proteolytic activity — ynpipiior(0.D.) X x/Reaction vol,

I: Inhibitor, x: Added-inhibitor volume (mb),
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Fig. 6. Relationship between elution volume

and molecular weight of the authen-
tic protein,
Column: 2. 6464 cm Sephadex G-100,
Buffer: 0.05M-carbonate pH 10.0,
Authentic proteins:
1. Cytochrome C, 2, Myoglobin,
3. Chymotrypsinogen A,
4. Ovalbumin, 5, Serum albumin
Arrow mark : Proteinase inhibitors
from sea turtles egg white.
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EEZ —JIFAFOS v 2 - LTHESTHD
RTRFERNELSDTHS. LrL, o ry 7
VA VEEE-DREALFEIBEESEIHRVEDDSL
THY, BDFLEVATAD ) 7Yy s v 2 —
PEEDTPEATOILENHES L TR,
> THR MY 7Y VIR I ZSAETIR R L, e
BEES>THBEDTHAS.

8. AreE2—0b) 7L REEEDN
BEOMN) 7y v4 vee g — o EEEEGLIZE
FHR LA RO L/, LHEY, Y X500 4 K4
YEEZ BT AF=vTHY, LHEEY, vX3,
B4 F)WD, TEA DFRLAL FIZY D VvTdH
3T EDBFEEN TS,
BRINADOT e T4 F -4 v —RFTLF=
YEZERNCENPS, )Y UMBEEEREEDLTE S
IEHEEEINE. THEWEOHICT B0, (L22EM
IR, BEFEROB(LERA~N. &d, 7/ &
DEMHTH 2 KNy BTEHEZTIE-7. 20

Table 5, Each components proportion on the basis of 100g of
total amino acid reridues
CM—1 CM—2 CM-—3 CM—4 CM—5

Lys | 12.13 13. 06 13. 25 13. 39 14. 01
His } 1.92 1. 87 1.91 1. 88 2.01
Amm | 1. 33 1. 29 1. 54 1. 33 1.85
Arg ; 0.35 0 0 0 0

Trp* | 4. 44 4.78 4.99 4.72 4.23
Asp i 8. 58 8.73 8.19 8. 36 8. 50
Thr | 3.45 3.17 3.08 3. 03 3.08
Ser I 5.82 6. 08 5.98 6. 00 5.96
Glu 15.93 16. 42 16. 20 15.81 16. 89
Pro 5. 62 5. 56 5.67 5.75 4, 86
Gly 5.23 5.04 5.05 5.09 4. 97
Ala 1.23 1. 10 1.11 1. 09 1. 15
Cys/2 9.76 9.70 9.61 9.81 9. 3¢
Val 2. 66 2.78 2.77 2.79 2.83
Met ! 0] 0 0 ¢} 0

Ile 1.78 1. 55 1. 48 1. 64 1. 68
Leu 5.13 4. 85 4,93 4,91 5.01
Tyr 5.18 4.91 4. 99 5. 083 4. 56
Phe 9. 47 9.11 9. 24 9. 39 9.08
Sugar 0 0 0 0 0

Gluc-NH, 0 0 0 0 0

Total 100 100 100 100 100

* Tryptophan content was determined by the ultraviolet absorption method.
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Fig. 7. Inhibition of native and modified-CM-5 against

the bovine trypsin,
Inhibitor concentration:

Succinylation
Native-CM-5 0.D. 0.480
Succinylated CM-5(Su-CM-5) 0.D, 0.550
Guanidination
Native-CM-5 0.D. 0.675
Guanidinated-CM-5 (Gu-CM-5) 0O.D, 0.700
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Summary

In the previous investigation, authers reported that the amount of ovomucoid fraction in
the soluble protein of sea-turtle’s egg white was 37-38 95. Trypsin inhibitory activity has
been found to exist in the ovomucoid fraction of sea-turtle’s egg white. The separation of
trypsin inhibitor was renderd possible by gel-filtration followed by the CM-Sephadex column
chromatography. The results obtained were summarized as follows :

1. The ovomucoid fraction was separated into six components (M,-1, M;=2, M,-1, M,-2,
M,, M,) on Sephadex G-75 column and trypsin inhibitory activity was found to exist in the
component M,.

2. The component M; was subsequently separated into five components (CM-1, 2, 3, 4,
and 5) on CM-Sephadex column, and all of these components inhibited the bovine trypsin
and bacterial alkaline proteinase, (produced by Bacillus subtilis var. amylosacchariticus FURKUMO-
T0); moreover, CM-1 was noted to inhibit bovine chymotrypsin. The inhibitory activities of
CM-1 against the chymotrypsin and alkaline proteinase were observed to be remarkably st-
ronger than that against the trypsin.

3. Amino acid compositions of these five inhibitors were mutually similar and their
characteristics consist in being free from arginine and methionine, while, containing the
large amount of glutamic acid, lysine and half-cystine.

4. Neither neutral sugar nor amino sugar was found to be contained in these inhibi-
tors, by the phenol-sulfuric acid method and using with the amino acid analyzer, respecti-
vely.

5. From the gel-filtration on Sephadex G-100, the molecular weights of five inhibitors
were assumed to be about 17000.

6. From the chemical modification with succinic anhydride and o-methylisourea, it was
confirmed that the e-amino groups of lysine in the inhibitors are in the active-sites of com-
bination with trypsin.



