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Keratin Biology and its Application to Dermatology

Masaaki ITO

Department of Dermatology,
Niigata University School of Medicine

Recent advances in keratin biology were summarized and the usefulness of keratin
staining and keratin electrophoresis in dermatology was introduced.

Anti-hair keratin monoclonal antibodies were produced against human hair keratin
filament proteins by mouse hybridoma method. Some of the antibodies showed
immunohistochemical reactivities limited within hair tissue and others cross—reacted with
hair tissue and other epithelia. The innermost cell layer of the outer root sheath in anagen
hair follicle was immunohistochemically and ultrastructurally found to be a unique layer
showing own cell differentiation. When these monoclonal antibodies and anti-soft keratin
monoclonal antibodies were applied on immunohistochemical surveys of various kinds of
skin epithelial tumors, the tumors were classified into several types based on their keratin
expression. The keratin staining was also useful to investigate the keratinization disorder
in a congenital bullous disease. As well as keratins, keratin-related substances such as

keratohyalin and trichohyalin may be important for further studies in keratin biology.

Key words: keratin, SDS gel electrophoresis, monoclonal antibodies, immunochistochemistry,
cell differentiation
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L, 2R OMRAREEER LTS AL,
ZDE EREHFETAEBAY F 5 F v EFFA TV S
roFv CELUTAEME LT, SRR F A v
(desmin), MHERMIEKIIY £ ¥ F v (vimentin), #
Bl =a2—07 15 A Y b+ (neurofilament),
BRI 7 ) TR S (glial fibrillary acidic
protein) BEEL, WTFhiEThFhoMBEOEKE
Mol 2RBELTWA, ZhbEHIZ, 8449 10nm
T, LOBEEEMETH SR (microfilament) @
£ 6nm EBNME (microtubule) O 24 nm D
THHZ E,D, PHEEHRME (intermediate filament)
LA TVWA, BT, BRCHEELTVWSES I v
(lamin) HHEERHEO 1 2L Sh T3V,

I. 55F00& k%, REFOMER

FERREOEAL, FFRSHY 40KD~70KD ©
RYRTF Edbisd, HEL, —a—v7 434V
DFENIE 105 KD~150KD T4 5. Wiho ISR
FEDRY T F F L@ L#ED rod domain &
LTWwaH, NEEECRMOBMENRLY, TOFE
& O E AR, REFNENELLY. 20
b, T IF VI, TOBRTLRYRTF VOM
&L, Lot~ RLbEMERERTST
ThbH., —BOERDr SF VXV T brSF v EFEE
h, FOGTFEERTEEIRTF P, SEAESK
B+ SDS HBUTZYATINFLEBSKEI L5 K
TESKE I EHI N, S LERCBRNLEY S
TFERFEELTHAY., ahic, EBAOHRCLY,
ZhbDORYRTF VIMEDO &4 71 LIEEMD 21
TUNDO2OD I N—TiFdbh, £0&24 7BT
B120F0DH2ODORYRTFIERLIEDY 55 ViR
MAHHT B EELLRTWED. 20HBE, 2471
DOEYVRTFFEEATTOLDE O FRIITIF 8
KD AEFWEWSEMNHEY. ZhbVy 7 b roFy
wxtl, £, MBLUE CGRRIER oLEor s+
Vidon— K7 sF v ERER, ZHRITERKKBDD ©
E8~10DFRIRTF Fieplishs. chis2171
A TNEFFERBN, Bl Z &L, EFEND
DI REFCBRTHD.

PDEXb, rosFvid EEMRRCIAS /L, Bl
AL ERER A R T ARBEAD 7 7 3V —TH B &
Fab, EOLAEENCY, AR LUHER YA
L, floFRSgMs R Eh 8, TEOE I o—y
MAEFROBHROES I BRI LY, Baofir 5F v
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ERELTWA, Zhbop b L&l ERCRG 57
FF v b, EEFMN, BRI OMERNRE R
EhoodH 5.

ERMBEOYr 5+ v DRI RTF FR2— v, KE
B, BFEE, BB, scrcARLSTAieoh, K
BT A2 EHBAbRTVRY, AFEOKTESR
WEhicky, REBRYSFvEYRTFE CK5 &
CK14 %, ¥/, HEBL EZ CK1 & CK10 %%
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K881, #1775 vHECHT 2 RO FUE S RIE s
WLHERT B EpSL.
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77UV, TRZVVOCThOFRTLARETHS.
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IvERL TRV, BEEERR 55 v, REE
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B Ak, BRP R N R D,
KRR EL, MEXFLIMRTHLS, TRE
s cEABEOKEMBEEEA L, SRHkEEEHRER
D2oO|MEH L. LEL, HESRMELTE, ¥
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B SF VIR, BEHEOTSFVEERL, Lo
ZEL, N—=FTIFVD1I2THDL. ERNTE, cystine
/cysteine S BMNEL, BYXrSFVvENRTrsSF VR, T
nE AL, HHEEh 22, ThbOR)RTFFD
BB 2 — Vi, B, ¥k, BEFr 5 v
DENELRESTWAEW, L LaRb, RSN
i, B SFVEMDY SF VRRREIGEERT &0
HEMED) LRIV ETIHEY Rh ok, Thb
i, Withd, F/n—vHBCLELDTH- . HA
ik, ZOETFFVOREFNEREFHESLI LT H 1D
w, MEYySFvBEIo—vHEEFER L. HEOFF
LWEE#id, BRcHe Lo, EEcBnd s e,
b FEERRE 2-ANHT b xR kO EEL
L, #-— FEERTT V¥, ERSEETR cEF L,
WhkeE LTEYy 757 VEMEAREL. ChEadlReL
TIANA T Y N—<EEicky, Bro—vHELER
Ltz BRFGLEETE N TY F— 20—y D
MEELENBHEDY T 75 2AO®REIE ELISA
BERAG., BRARE o—-vHASESY HKN-2, 4,
5, 6BLUT LAMNGRIO® £ 5F v ORI
BRIXBHEDA &/ 7oy bEET, HKN-2, 6 &£ 71k
EATIEEATONO/IN—TOHEY T F VEEL

5358, HKN-4 & 5344 70 &RIGL, #1471
ERBIE LI, —F, Ry S5 vicst LT, HKN-
5 6RIVTHERIE LA, HKN-2 (344 7
1D CK10 (56.5KD) & CK11 (56 KD) LFEIGL,
¥4, HKN-4 it 24 700 CK1 (68KD) &Rt
5 (RFER). E¥v MEROREEMRLYET, HKN
-5, 6, 7 EMRCEHERYT HKN-6, 7ie MR
HERSOFNERBLNOMBE & 0L FIE L, HKN-

YIFI5 2 SFE AR S TR
(4 4i) (KD)
Type I ==~ 2~4  41.5~43
[ (acidic k.)
rrsFy hard k.~ Type I ~---- 2~4  58.5~59
& VE (@30 1)] (basic k.)
24nm ¢ FRAI M soft k.y Type I -—— 11 40~64
(S5 4 ) [ (acidic k.) }19
EAYF Type O - 9 52.5~68

EEXBRFE

R (T3 Robehe) (basic k.)
10nm ¢ GFAP 1 53
(ke IB R ) Type [ === 1 54
b za-ng49xvh -1 55
BaR (i amia)
6omgp L (T Iv) Type IV -=--v 3 60~150

(¢:3)
Type V 60~175

B 1 hEREHOY 7 5 X DTS
GFAP: glial fibrillary acidic protein
k: keratin
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SRR, e OB ERICRIGT 555, il
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DB
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b b EREARONERERMEEREL, Mot
L, fhoflEEA RSN EBRL1IBTHEL T LN
AEEhG. HEC, v PEHTRRMEEYCEE
T520 L, AEREEFBERIT CRERTLOR
i1 BoMBE AR L, & ONEORE g
s A EREARE s hEEREh A, THEED
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R, RUA, Fo b, EALEy b EOBHOREM
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D LD BRI ER S 5 v BB SN
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CEERREAE LD L AR S5,
IV, 55F U EMRFORBRB~DOIEH

(1) EfHEEBOr 5+ vHE

WEYr 55 vBIo—- v 2588 5BOr 5
F Vv bOBENE ERO T LK TH BB, REOFE4D
VI NS F VR AR S v — VR XA R
Lk LY, CoOmRRE#RLELCW5. Bro—v
Pk Ko19.2 R ERECRIEL, ZhiXEFrsFvo
WERSTHS Ha H CK19 &RIBEFHICATR TS
b ddh, ¥, BREENRE, EroFveEd
i, CK7, CK10 540 CK19 ##HT5L8nT
WBES L BuE, 2471 EYIF VD Hal & Hd D
cDNA 7 n— v OEEEFIVHEL M Eh, £D 2D
OHRYRTF NO7T 3/ BEFIOZE nonherical C-
terminal A Y, EHiT, IO Hal OEBREH AR
BT AR o VHETERECRIET 50, B
BEIGEY, MECKIET 2844 71X 5F v
o= VHELREERZ® L5,

FRERBIZ CK6 & CK16 #FBLTV59 L1
505, BT SFVEY o— vHifE HNK-6, 7 LT#%
EWERBOLREML, AERBIIEy S+ v L EHR
LTWabEELA —J, #HERBOr 75 v RBT &
nEMTHL, Lol L, SERBRABERER
HKN-5 Bk, fiostERgme s micliEns
», EEREMOL<AT CK14 L1 CK8, CKI18
FRBETHEVCHHED S, KL, CK8 & CK

x 1 HPHERMEAGC I SER e b EW LEARO REMERILSE

¥ | #ir 99 v MoAb
& HMEY 5 F v MoAb — A53- | #1 VM| ¥ NF
B bR R RKSE60$ |HKN-21 HKN-4 HKN-5 HKN-6|RGE531 CK71 B/A21|-MoAb| -PoAb
# | REALHR + % + % + - - — — — — —
B | Ay dfa — — + — — + _ + _ _
E | A{LH - E# - IRS - + + + + — — - _ _
H | SERBRM BN - + + + — - - — _ -
| rofhosEREEkR | — + % + - - - — - -~ _
fels RN + + + - — — — — — _
e + + + — — - - + - -
VI | 5 kR - + + - - - -+ - _
pzpii il - - + — - + + T - -

MoAb : B 7 n— v ik
NF:! =a—ma 7474V}
+ R RS

PoAb: &2 o — v itk

— L REESIC RS

IRS : AERE VM: EXVFV
THER LR 5 F v MoAb

IHiEE LER Y 5 5 Y MoAb
kAR A b = B
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18 BWEMABICEIEL AN ELHIHE $ 5 5.
HERERANBMHEE 2 5k CAERBOWT, $EF,
“RTESWKENC XY CK1, CK10, CK5 & CK 14
OHEENRER TS B, HERBoMBESE
LN LD hOEREDLEALRA.

(2) EMExEEBEOT 75 v HE

FROH Yy 5FvB s a—vHEEEVT, BeDK
LR A AR LR TR L, B ER
BHTW S, AL A — o VRO, HKN-
2, ABMETHY, %, EELEEASS5F Y CK10
R AP EEMBC IR Ly RKSE60 1 &8
MAIRTH, HKN-5, 6, 7iiBEHchss. “hb
BEREErSF v ARBBRLTVWLEE2S. AN,
FEM FEEIR HKN-2 & HEKN-4 3~ TOEE
MR B AR L, HKN-2 B FHEFEEEME S
i 0 Richr 35 v RFBBTH. &bk, BHHH

Lk HKN-5 B R A B (B 3), %
7o, HKN-6, 7 ke chs. REMBELELEED 7y 5
FvORE N E— 1T, EREHBOSNERECELL
FEBEE25. L, BN ERBETL
FROREFENELR S, —F, BEE (BRI
[E) i, HKN-2, 4, 5, 6, 7O0O3+~xToOHkck
LTEBOBHFTREZR L, EHEESKOEREER
Lichrs5veEL, FRCERBCHbTLERE L
L™, fi, MCREBEEHNLERETS, EREL
HREBE SR 28, REAOEREMEN T XToH
ErsFvEIso— KRB ERTIENRDD,
1% intraepidermal pilar epithelioma & &ffiF7-28
(% 2).

BRI, ~—2 v MER AT LIRS OEE
MRk, HKN-4 BT 50, HKN-2, 5, 6, 7
TWHEETHD. ZhbDEEOT 5FVid, BB EK

B3 HiEr7F 87 0- ik HKN-5 £ X 5
B AANE_E R I 0> HO s g
B IEEHIRAE O h R IR BB T R A 4 5 .
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| by s v v
& —— BT 5 F ¥ MoAb — AS3- | L VM| $L NF
B b Bt RKSE60t|HKN-21 HKN-4 HKN-5 HKN-6|RGE531 CK71 B/A2t|-MoAb| -PoAb
R R A (L v | 4%+ - - - - - |- -
E|A—-z VR + + + - - - - - - -
B | B B +§ + + +§8 - — - - - -
o | BEqH b R — |+ +  +§ - - - - - -
% | PFT NE + + +§ - - - - = -
$ | A BRI +§ | + T e -
H | T RO - + + - = - - = |+ -
| ERE +§ + %k + %k + % + 3k - - - — -
IPE NE + %k + +% + %k - - - - -
o) yHABGE | +§ | +8  + & - | — -  —%«| - -
7Y YITER +§ +§ + +§ - - - - - -
| UM e i +§ +(§) + +§ +§ +§ +§5 | - -
Bl vwho2rEBEAER | +§ +§ + +§ - +§ +§& +§ | +§ -
K| AEBER 7Y v IRE +§ + § + - - +§ +§ +§ - -
oY VG UERE - +§ + - — + § +§ +§ - —
R W - - + - - |+ o+ == -
LB Paget & — — + - — + + + - —
fit | Merkel #lius - - + - - + - - - +
IPE : intraepidermal pilar epithelioma PFT : premalignant fibroepithelial tumor

MoAb: B/ o— vk PoAb: % 7u—viifk NF:=2a—w7 434V ¢

VM: A vFv

THBERB LEE S 5 5 v MoAb IHEEEEE Y 5 F v MoAb
+  REHRRSICIEYE - REEREUCEYE ok EEMRE R B § # BB
T Mt E b B D NE : R#H®

Beho, xhth, EROTRSWMKEE 2 v Vil
oy s+ VB L TR 2L, A
MR CRroFvElbiisa—aT7 054V FRE
Hesiob85. i, BHEMRTFREY 2bo
L EEAEEO L ERERcHE LR 5
FYOFERELLH, MOFHEER LEET, —&8ik
HKN-5 BHTH 5. b, WhdsEHESEED
—MOEEMIE A v VB L D (3R 2).

® 2 EEORE EEEEREO 7 F v REDKR
EELDHBHEIEL, TRHOEEE, 37 vREL
BEgohD I N—T AT bRD. FOSEIIFEROFE
e i) —BTHL00, PRI GT LD
0, Fih, APBELIOTDTHREINDIHELH 5.
HEELy 5 F VB o— v & 5 REEERILER,
KE EEmEEoS by BRET S LT, BOTEHATH
B EEZ Hh 530082)-340)

(3) FTEHMMLBERCETLr 55 v RER

HKN-4 BEF4LB, HKN-2 AERBL Kt
L, ¥/, EEMEEEERRO T 7 F vk LCER
EhiHirsF v 2 o— vtk BKN-1 nER Tk
EEMBEOLCKIET 5% Zénb, ThbOMELE
bz LY, BEOTr 5 v {LOREIRFTE 2.
fok 2, REEEMEOMRRMC L 0 KEBEELS
SeRKMFFEABIED Koebner B 1 FITid, BilEE
kR REMBRO Yy 5 5 v BORL 23D, fi-,
5 v RE T, BKN-1 BERBTB B, &5
. HKN-4 HHEBEL BBt s o738, oz b
o, FETE, BEMEROT S F vBHERICERDY
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BEERLTLES> AL S, KFORLMIEE
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