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Studies on Crystalline Whale Insulin

I. Amino acid composition
Tsuneyuki SAITO, Yoshio ISHIHARA, Yasuzo ITO and Masahiko FUJINO

Abstract

As reported in the previous paper, the authors were able to prepare sufficient quantity of
crystalline whale insulin for the purpose, and therefore, the complete analysis of the protein was
undertaken. The amino acid composition of hydrolysates of crystalline whale insulin has been
determined by chromatography on columns of Dowex 50~X8. The corrected analytical values
vield integral numbers of residues for most of the amino acids and account for 97.64 per cent of
the nitrogen and 94.51 per cent of the weight of whale insulin.

The analyses indicate the following 48 amino acid residues in the whale insulin molecule
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Fig. 1-a. Typical effluent curves for 24-hour hydrolysate of whale insulin
(100cm. column of Dowex 50— X8)
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Fig. 1-b. Typical effluent cutves for 24-hour hydrolysate of
whale insulin (15cm. column of Dowex 50—X8)
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Table 1. The Amino Acid Composition of Whale Insulin

Amino Acid | Ao acid per | Amming acld vy 3o ot | Mo, B eidie pr
Aspartic acid 6.74 = 0.09% 5.84 = 0.08%5-  4.52 + 0.06 3.04 + 0.04
Threonine 3.34 + 0.14 2.84 & 0.12 2.49 + 0.10 1.68 =+ 0.07
Serine 4.97 =+ 0.02 4.11 + 0.02 4.22 + 0.02 2.84 =+ 0.01
Glutamic acid 16.29 = 0.06 14.95 =+ 0.05 10.32 =+ 0.04 6.65 + 0.02
Proline 1.46 1.23 1.13 0.76
Glycine 5.08 =+ 0.02 3.86 + 0.02 6.04 + 0.02 4.05 + 0.02
Alanine 5.03 == 0.02 4.01 =+ 0.02 5.04 + 0.02 13.39 & 0.01
Cystine * 11.09 9.43 8.23 2.77
Valine 7.56 + 0.19 6.40 =+ 0.16 5.76 + 0.14 3.88 =+ 0.09
Isoleucine 5.08 =+ 0.20 4.38 + 0.17 3.46 + 0.14 2.33 + 0.09
Leucine 11.55 =+ 0.08 9.97 + 0.07 7.87 =+ 0.05 5.29 =+ 0.03
Tyrosine 8.62 = 0.04 7.76 * 0.03 4.25 + 0.02 2.86 + 0.01
Phenylalanine 10.78 + 0.11 9.59 =+ 0.08 5.83 + 0.06 3.92 + 0.04
Histidine 5.10 + 0.23 4.51 + 0.20 8.80 =+ 0.43 1.97 =+ 0.09
Lysine 2.62 + 0.30 2.30 + 0.26 3.20 + 0.37 1.08 + 0.12
Arginine 3.72 == 0.16 3.3+ 0.14 | 7.62+ 0.33 1.28 + 0.05
Ammonia | e | e 8.86 =+ 0.46 5.96 -+ 0.31
Total 109.03 94.51 97.64

* Measured as cysteic acid but calculated as cystine.

Table 2. Effect of Prolonged Hydrolysis Time on the
Amino Acid Composition of the Whale Insulin

Number of residues
Amino acid
24 hr, 72 hr. Average or extrapolated values

Aspartic acid 2.82 2.45 3.04 *
Threoine 1.63 1.52 1.68 *
Serine 2.59 2.09 2.84 *
Glutamic acid 6.13 6.54 6.65 **
Proline 0.74 0.71 0.76 *
Glycine 3.97 4.12 4.05
Alanine 3.39 3.39 3.39
Valine 3.3 3.77 3.88 xx
Isoleucine 1.61 2.18 2.33 **
Leucine 5.28 5.31 5.29
Tyrosine 2.47 1.67 2.86 *
Phenylalanine 3.14 3.80 3.92 **

* Extrapolated to zero time of hydrolysis.
** Averages of the recoveries after 72— & 96-hour hydrolysates,
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Table 3. Amino Acid Compositions of Insulins from Different Sources

Number of residues
Amino acid =
Whale Beef-A%» Beef-B* ! Pork® Sheep®’
Aspartic acid 3 3 3 3 3
Threonine 2 1 1 .2 1
Serine 3 3 3 3 2
Glutamic acid 7 7 7 7 7
Proline 1 1 1 1 1
Glycine 4 4 4 4 5
Alanine 3 3 3 2 3
Cystine 3 3 3 3 3
Valine 4 5 5 4 5
Isoleucine 2 1 1 2 1
Leucine 5 6 6 6 6
Tyrosine 3 4 4 4 4
Phenylalanine 4 3 3 3 3
Histidine 2 2 2 2 2
Lysine 1 1 1 1 1
Arginine 1 1 1 1 1
Ammonia 6 6 5 6 6
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