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A specimen of stratum corneum obtained from healthy persons and persons
with a variety of keratinization disorders was fractionated into keratin fiber,
water soluble protein and cell membrane. SDS polyacrylamide gel electrophoresis
was used to study the keratin fibrous and water soluble fractions, and amino-
acid analysis was employed for the membraneous fractions.

By SDS polyacrylamide gel electrophoresis, keratin fibrous fractions isolated
from normal stratum corneum produced a pattern of seven polypeptide bands
with molecular weights of; 73,000 (band 1), 69,000 (band 2), 62,000 (band 3),
55,000 (band 4), 53,000 (band 5), 49,000 (band 6) and 47,000 (band 7) daltons.
Electrophoresis of the keratin fibrous fractions obtained from a person with
psoriasis vulgaris after treatment with Retinoid (Ro 10-9359, etretinate) showed
an increase in the 69,000 dalton subunit in contrast to decreases in the rest of
the polypeptide bands.

Electrophoresis of the water soluble fractions from normal controls revealed
a single band with molecular weight of 15,000. Abnormal findings were not re-
cognized in electrophoresis of the water soluble fractions from patients with
keratinization disorders.

The most notable changes were revealed by amino-acid analysis of the mem-
braneous fractions in keratinization disorders. Proline were reduced in cases of
psoriasis and pityriasis rubra pilaris. Half-cystine increased in cases of palmo-
planter keratosis (Unna-Thost), lameller ichthyosis and hereditary papulo-
translucent acrokeratoderma, and also the increase of proline in the first two
disorders. Amino-acid analysis of the membraneous fractions obtained from a
patient with psoriasis vulgaris after treatment with retinoid showed increases in
half-cystine, proline and glycine.
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Minced stratum corneum

8M Urea, 50mM Tris-HC1, pH 9.0,
containing 25mM 2-mercaptoethanol (2ME)
stirred at 37°C, 4 hr

|
Centrifuged, 30,000 g, 30 min

then 250,000 g, 2 hr
-J

SuP
|
Dialysed against 5mM Tris-HC1,
pH 8.0, 25mM 2ME

|
Centrifuged, 25?,000 g, 2 hr

SUP PPT
| |

Dialysed against

redistilled water
‘ —_—
Sup PPT

(Water Soluble
Fraction)

25mM 2ME

|
Centrifugfd, 250,000 g, 2 hr

Dialysed against 5mM Tris-HC1,
pH 8.0, 25mM 2ME

PPT

|
8M Urea, 50mM Tris-HC1, pH 9.0,
25mM 2ME, stirred at 37°C, 4 hr

|
Centrifuged, 30f000 g, 30 min

L 1
SupP PPT
(Membraneous Fraction)

Dissolved in 8M Urea,
50mM Tris-HC1, pH 9.0,

—
SUP

PPT
(Keratin Fibrous
Fraction)

Fig. 1. Procedure for fractionation of stratum corneum
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Table 1. Amino acid composition of keratin fibrous fractions

FE Smngs]_ FEERE E02  [ERACE gl | B

meanzsd) w01 |“GLd T i GAlnT{ i (e | mme |RPEF EaitE
Lys. 49 + 2 53 48 47 49 64 52 51 55
Hsi. 11 +£1 15 13 13 12 12 16 10 13
Arg. 62 + 3 61 56 55 56 56 57 64 67
1/2 Cys. 5+1 7 7 2 6 8 6 5 4

Asp. 88 + 3 92 87 86 88 90 88 83 79 -
Thr. 42 + 2 42 37 36 33 44 26 40 37
Ser. 119 + 4 114 122 129 127 117 115 108 110
Glu. 145 + 2 149 137 138 137 152 141 139 131
Pro. 13 +£1 17 12 11 12 18 12 14 13
Gly. 178 +14 160 209 221 239 154 263 174 183
Ala. 58 + 5 61 52 44 45 68 38 62 59
Val. 39 +£3 42 35 33 33 46 35 42 40
Met. 2 +1 0 5 7 0 0 0 11 15
Ileu. 40 + 1 40 37 38 40 38 42 42 43
Leu. 92 +5 97 83 79 77 89 79 94 89
Tyr. 33+ 2 29 35 34 20 26 0 32 35
Phe. 29 + 1 29 29 28 29 26 30 31 31

residues/1,000 residues

Table 2. Amino acid composition of membraneous fractions

!
R B SRS B0 ERE e ol | B
meansd) 01 |“Bodh 6T ikt hos | B [RPEGT A
Lys. 56 + 3 62 59 54 56 65 46 45 50
His. 16 + 1 18 18 17 16 19 17 14 19
Arg. 52 £ 1 53 59 55 55 54 49 41 53
1/2Cys| 12 £ 4 12 9 12 15 17 8 20 21
Asp. 82 + 2 83 80 75 77 78 82 73 74
Thr. 42 £ 2 -45 37 35 27 48 33 30 36
Ser. 122 £ 3 109 118 123 108 100 129 103 132
Glu. 142 + 3 149 135 129 146 140 131 163 134
Pro. 43 + 5 46 29 25 45 70 25 77 39
Gly. 183 +16 151 192 210 238 137 237 176 211
Ala. 53 + 4 59 50 48 42 60 | 35 55 43
Val. 41 + 2 45 37 34 35 49 36 50 35
Met. 54+ 3 4 6 9 0 2 11 1 0
Tleu. 36 +£1 38 36 37 -3 41 36 39 33
Leu. 76 + 2 81 75 74 72 82 67 80 64
Tyr. 28 + 2 27 33 35 9 21 32 4 31
Phe. 27 £ 1 31 27 28 26 28 27 28 26

residues/1,000 residues
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Fig. 2. SDS polyacrylamide gel electro-
phoresis of keratin fibrous fractions
N: Normal
P: Psoriasis vulgaris (case 1)

2) TFIEMEE S > SDS-PAGE : S MR
FEGI 2 123\~ T 15,000 D3 v Fofic 67,000
DRERD 5 1RV FERb e (Fig. 5).
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Fig. 3. SDS polyacrylamide gel electro-

phoresis of keratin fibrous fractions

N: Normal

A : Psoriasis vulgaris (case 2) before
treatment with retinoid

B: Psoriasis vulgaris (case 2) three
weeks after treatment with retinoid

C: Psoriasis vulgaris (case 2) eight
weeks after treatment . with re-
tinoid
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Fig. 4. SDS polyacrylamide gel electro-
phoresis of keratin fibrous fractions
N: Normal
P : Pityriasis rubra pilaris
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N P

Fig. 5. SDS polyacrylamide gel electro-
phoresis of water soluble fractions

S: Standerd markers — A; Phosphory-

lase b (94,000), B; Bovine serum

albumin (67,000), C; Ovalbumin

(43,000), D; Carbonic anhydrase
(30,000), E; Soybean trypsin in-
hibitor (20, 100), a-Lactalbumin
(14, 400)

N: Normal

P : Psoriasis vulgaris (case 2)
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