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Advance in the Research of Wool Proteomics
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Abstract Wool fiber is like the hair of many other mammals, and they all belong to skin derivatives. Wool
is almost entirely composed of proteins, the major components of which are IFPs (keratin intermediate filament
proteins) and KAPs (keratin associated proteins). The growth and development processes of wool fiber are strictly
controlled by multiple genes and influenced by many factors, such as nutrient levels, seasons and breeds, so the
development procedure is complex. Great progress has been made in the protein identification and development
of wool through analyzing the phenotypes and compositions of wool. The developing technologies such as protein
separation and identification have made an important contribution to the wool proteomic study. Furthermore, many
subfamilies of IFPs and KAPs have been found and identified in the wool, which decide the physical and chemical
structure and characteristics of wool fiber. In this review, the progress of wool proteomics is summarized, including
wool study techniques, protein classification and growth procedure. The aim of this study is to provide some data
for wool growth study and molecular marker assisted selection in sheep breeding.

Keywords wool fiber; keratin; gene expression; growth and development
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BEAAMLZE TIPS AT, RHIVENESR. MBS
LRI AR, RS R ST R AN T B
SRR FEBIDEIEA 2R, 4GB
KL, AP AR, 6. KER. R/
B, MBI, YU FBR R ER 2
[N NN EVE P10 R 1 AN i
HEMENE R T BRI E SR, o E RN 2
FEFRKE, £ E L LR EEE
Mo SERBAABMYIRIER EEZ L 4ap R}, 32T
AV AESE = dhilig sk, 7824 DA Bl o 3 1
KA AT EEBAL, RMEE ST 4R ACH H
FARBAL DAV Brrp , SR BRI WA
i ST 4, JUHAERTARAE . FaE. ROCHIIE
AUHTPE 255 B OO BRI E R, FBE E R L5
KA

FRME I A METNE R T4 EANL
B R TAE, HEZAE THE AR R RS
ERAEMEAHSAITHITRE TRED L. AL
PO ZADMBFAF AN, i DORICRIE SR IL
MBFRAES. RERBANMBFEMFRR, F2
B H bR E SRR BB R AT AR
MEF; WA, AN F G FENL TR ELE L
SFan . [l LA A [ R B A AN A R B4
A FPIIETT, I T — RSV BRE A A B
B A RS A LR E R R BB AR
BB HAHPMERRIE S FREREKE
WEUEDUE — 258, BAENF B U EF 7R
WSHEBR

| ¥EMER SRR

FEBAMENEENGI R Rz —, HAE. A
FRPESERE hE T SRR R ML s E ,
RN R A BB R RS, RIE B ER. EBHAEK
KA A NAEKIA . B Z B 3N B, F
KRR B E 2K A H KSR R
W A BT AN Al . =EE A A N — o A B3R R (R
FZ) BRI Z)FEERZ, 412E &R s
JiZ. FERAYEARGERIET RKRER P ERER, £
WA KK EPE IR RS, BRRE
LS PR AR E A S 2R B RIS, 4L
DI RE,, INIMTTEEGCEBAF4E. 1934932 [E 223
GODDARDE M R4l FHUIE B IR B K 474 J LT 58 4

HEE R, HAOEN o- R e RET4Esz. F
BAT YR S T2 USR5 BT
Y FHF K 90% L 42 98% LA B, 57 )t J2= H A i S n] 4y
NIEBZJ Bl B SR v A B o 3RS A, Sy M ER
(keratin, K)ZH Ko [FIRS, FEANF]E B LF4E R 304 g
()53 AT AN G B ARABOR, (HEASRGANS 2 AERE R E
FEYNF oA, IE B AR s i) S A,
R RARTE 5S0% LA RO, SE R A S B REAE A2
PR M R I £F 4, TR R R 540 B 2 oA
1E B3 o3 A 1725 il R A M, T 1 B 5 AR 2 e
e [ 5z Joi ) 2 DL T 40 2 il R4 1) S R LS T TR
B J5t R FEAR T, 2 P 3 2 0 e ] B o 4
%2, B A /b, [EIRE I Gt A ELAR A
WIEE, BEE FBAH, IR m b () B B T,
IER S BRI, AFEEAEA XS E
AR S 1 2 AMER TR R 23, PR
W2 5FBAFMERA AT M T M EE
HgmtHE R B
FEEMEARTA4EVER . 8 IR TR fE”
WA, R EESNIMEBR P RIERFER
HE R, AR EEARE 50% 8. 7% A
22%~25%M1% 16%~17% % 3%~4% 15 . &
RAEAUTE0Z M EAZER, HiC2NFEEH 7y
HARE 1002 M. ZREBMEARS A
AR, B FE PR A A R, RIRL el ey
= 1A 8 1 8] 2255 [ (intermediate filament proteins,
TFPs) A 92k ot i 70 1 1 2 1 B & 85 1 (keratin as-
sociated proteins, KAPs), B /&£ B4k 15 2R 4514
By, bR R 58%, Ja i i~ e R
[ ) B B T 2 A9 ) R 22 o, P b B TR A
SRR, AT G TR RCE B, —F SRR
B E S 85%!. XL A] LYK (two-dimensional elec-
trophoresis, 2-DE) 7> B £ EBHE H IS KK, FE&H
SFERER ST REEEEVN, KE7E 15~58 kDalf i
FEI U, A5 /BN F-10 kDal', #EZE R s 1, TFPs
BRI I B AN R BT AE B 2R, B o e
R, BNPEESE , KAPs A R 5 17 R 5 X ) B 4R b
P KAPsELZEATN, HIFPs 7 S5, HH A B2 i 25
R a9, WAt U, 1R BTIX LAIFPs A
FOZH AR B ARGEAE B, T B J5it X DA TFPs o 3 O 40
HHREE M BONFA L, DL KAPs Y 32 [R5 5 7E 1E B2 H
EEAE I R 5T H ) AR e M S S L B0 FH 48 A
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A (B AR AT W TR R 11X —45 5, IFPs/E 1E
B IR X 85 BN 67%~T0%, T8 Bl B2 57 () & 45 3%
B, B EN33%~48%1Y; AR FT R M, 1E R B 5
IFPsIf) & B2 N 74%M45% 2, e EEBREE T,
IFPsHI KAPs & 843 5 13%A127%, HiAx i 11 60%
ARSI . FtEA. BieEn. WE
F . SR AL 1 DL A S B A5 2, NI, TFPs
FTKAPsHI & & 5 KAPsH %20 43 B A 1 & AN 2 ]
SEAAR, FEAS RS0 SR A RN AR AR R 2
Fo SRR IER] R A I IFPs & 553 5 58%
F139%, H B B2 5T H A TRPs 25 B 46% S, 17 %7 4 JE 2
EHIFPSTE IEF EZ 5T A 3 579 70 34% A1 529% M1,
EBTRE MY, KAPsHESEAEIFPs i F 3 DL
SRAFIE , 755 A R B BT 4 . TS IR E540 |,
IFPs{ T £ BLF4ERT ], TTKAPSIIAL T2 B 4T 4E
HME, EENYEANUREHE R AR E =30
SEMgE e P, R, REWFFUIER , TFPsTE IE
Fl) B o DA R v ) Bz SR 4B R i s AR ZE 5, ]
FEXT RIS il I B s B 2 A [ ) SR R
FRE EPEBEOZER R BT KAPsKIEH S
BREMEAN, 46, EEBE A E AR,
WERE 2B A, HALT BR 4R P ARE A BE 5
W (ER XSS B (R AN AR AT 4 S R 06 75 A, 5
SRR ARSI AR /N o FHAH AN S Bl AS TR 2 B
Hh IE ) S5 24 i PR 5 B R 3 A 1 2 B R A RN 1)
AR B, SRR VAR TE S PR AR TE
Flpy , 3% 22 1) 32 EAE T 1E B B R A0 o ek R ik
2, B E A2 UK 25 B P IFPsATK AP PR & S A0 AT 1
E T EEBMRE.

2 FEEAESWEA

FEEBME A RAR TR E B EMR S
Fak 2 RIS RIS, WRAE2E R IIRTHEM
Benl, HEEARFEEREARM. VUMY ST
MR, BREAREATTE F BRI,
7058 % XK 2-DE. (Ois itk K&, ¢
BRI 4, I A RS, RIS H
—SE RS2, AN T OKFE @ 8 A7, AR
B AR AN S B AR, R Re e M PR
TR LB A I I JEok, B R
HATIRAC I (pHAE 9 10~13) LA GBS o B PR B AT
H,O,) MR (FRER (A BEAN B 28 ) A28, RILEEE

BHEARARY. WE, FIHRARAD 5 B % &
HORTITIE 7 EBH 5 450, FEPFREEE L 7
(IR R o

FEREO DB EAH D EE R TR, HE 5
W IR /2 2-DE, FEZEARANMT & FE i 2 ik i
— BRI LA T 2 ATAERR, Hp A
X)L 3K (non-equalizing two-dimensional electrophore-
sis, NE-2DE) 145 H 5 A XU ] K (isoelectric focusing,
[EF) @ AP E A, W2 TEEREAHE
P FEEHA, B AR AR YE . BRI, pH
Ak EEERMGOEAR I, PR, K%
Wil G-250/2 0175 B 5 R-250 HLREXT BT =
BHRAMAS GO REGR), 85 S HRGE T LA %
ICHEIR et (1) SRR BE M 5 B FE A 12%~20% 1)
EHIE T B F BRI B R E A U, AR R R
AR A P E A B ) 5 T R R A5 S TE T I 2-DE B
T P4 X e IR 2R AR AL T N B R )
FESEERME T HARSE, BT 2-DEGIHIE S E H
TR HT B R B 2 e R e R U kY
WS gL =E BRI ANR 1 B B B AT 22
TR, AR Y2-DERA RIFHI 5 BR8P )
NE-2DE#F A7 BB A A A0 - e A 2 B 58 79 44 I
Jréz it i B K (sodium dodecyl sulfate polyacrylamide gel
electrophoresis, SDS-PAGE) 7 &, 1§ EBEANE 5
3 IF, AR 2-DE ] DLk & A £ 1 43 55 HH 400
ZAEA AR, (HZ, 2-DEE S 3 FE B E H A A7
ERRPE, BT EEBEAH S RIEES . S EE
K, EABE AR R, FEEME B AR,
2-DE&S & 8 HEgARHOR , A A=Yl A4 5 7K i 7
5, R T SHFEACH) 2 R RB A P, AiEoR
SRS & JE T — RIVEE 75 B HER, il
AR - 2R B EEX A (liquid chromatography-tandem
mass chromatography, LC-MS/MS). & )i 4l BhisO6 g
W B 5 1% 452 R (liquid chromatography-matrix-assisted
laser desorption ionization, LC-MALDI). —#E¥AH (&
W — PRSI FH (2D-LC-MS/MS)IEAT A (4 A (lig-
uid chromatography, LC)a{ 5[] H13k (one-dimensional
electrophoresis, 1-DE) ¥iAH L1551 1 B¢ H AR (liquid
chromatography-mass spectrograph, LC-MS), #i¥ #%)
ZNHT¥EEARMKSEEE. HLC-MS/MS.
LCAHI1-DE LC-MS7 B AR S5 & Bk HAR S E T
FEWB3MEE R, KR AU FEBR T EE
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H, & S g 5 . HEA. PR A A
BRI  Y, E B TR AL T E RS
B

it o

TEEBL AT RERH T BT BRI 45
B FEHR, W e . ¥R R (cryo-electron
microscopy, cryo-EM)FI XATHZERAR . T cryo-EMAN
IR LT Z 445 A (cryo-electron tomography, cryo-
ET)IHT 7T R FE AR W] 7 B2 B R EE SR
TP, 56 R 1 4 BRI 8 HA SR IR B E R o
A Bz B 4 Hh R ) ARG LT 04T, TR
R rp 20 03 A A A R G R ORI FE R 3t 1 At

TE I S HAR R S A I TR, 456 AR A
HEW A R FBENY L LB E T E
FRIEKEIE B, AMHE SR F A 223K 15 1) F B 4T 4
AL, RISEBRAEAE R R A AR & 5 R R A
IKFREATAHIANE I, VB R 22 e ORI TR 4R it
TIRZHEW), BT B ML R IE B IR ft 1R,
BEBE, EEHYE ] DR RS B
TR RN TR AEREBBIGIERE. "ER
NI TR &5 B3 AT ARSI 7 2 13 A ARG
KAPsZ [B]IAHEAER , s BRI AR

RFAEZ (B9 R PR AR T BL

3 IFPsHYZERLFNST 2

IFPs/& £ R M E BRI s HoEBA 4R E 4L,
DR L TFPs (1 ZH G RN 25 A IF F0) T e A Rl R B £ 1
oy 2= RAEBRRE A EEME. 8RN0
Jcelss PPk A B R AT R AR SE B A1 49 55 HH I TFPs
U e R RRI TS 24N 8 [ R0 , R 25 iR i —
AR IFPsF M 4 MK . (E TEFIRE |, A
IFPs y— S5 B IR IS RBA X (1) 2 1ot , 1] 1284 IFPsh 447
MST BB R A AT FURUAS BORR PR X Sk Y, TS AN T2
IFPs ) 7 41 [FI 5 35 92%~93%.  1E2E B M 5 )
e, R BRI I B
/0 2-DEREIRE I T2 TFPs AR 1 55 B, HAR s b o
B R A R B e 7y 25 ) B 1 B R

SIFPsHI I FEUE A, TRURIZY 2R 19 A 4 1
A7 ER 5, R R AL A B K 31~K40, JLHK33
N3 NK33aFIK33b 2R A, AN 7E B bK3748
B TR 2R 4G £ 2R 1 K81~K 87, NJ&skk R/l
K87AYEE [, IX Ui (AR E B R = AR KRR
IR O33N 1), BRI B I SR N S 3 B e

R AFEKLKMFEERIFPsH 5 LR EMARESE CRR[6]122%0)

Table 1 Classification and locations of sheep and human IFPs (modified from reference [6])

R EE YR A
Classification Wool Hair Location
Type I K31 K31 Cortex
K32 K32 Cuticle
K33a K33a Cortex
K33b K33b Cortex
K34 K34 Cortex
K35 K35 Cuticle and cortex
K36 K36 Cortex
- K37 Cortex-vellus (humans only)
K38 K38 Cortex
K39 K39 Cortex (sheep); cuticle and cortex (humans)
K40 K40 Cortex (sheep); cuticle and cortex (humans)
Type I K81 K81 Cortex
K82 K82 Cuticle
K83 K83 Cortex
K84 K84 Cuticle (wool); tongue (humans)
K85 K85 Cuticle and cortex
K86 K86 Cortex
K87 - Cortex
ORFERKIZEA.

“~ represents the protein was not found.
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(R EIEE , 23 BiE 51 92%%6~96% A1 78%~89%2!, AT HFFT
WNIEHEH N93%~96%!" . TE 245 L, IFPsT 2N a-
WEE, R4 MR AR B 2 18] B — B AR e Ak B, 1
TEX RN, 5155 4N TR —
NARR RIS, A e o- iR EE EHIBL T 1262 e
e P R, XA SRR e B e A AN [ 1
HHRIZFAE 2R (70T IIBTE R 7 SREEAE — I A SR A,
TR R CE BT L S B . B R
BB 16 RILF4E SR 0 T SR R
4 e RN ZF4E B, XA IR f AR AR R,
EBRM KLY, HIXFh KL 4 22 70 B H AR FL
NPT R R FIBHERG M, JETRE R R E
KRB IFEAR R, FPs/ TR & & aiR
BRI, HAT PR 2 474 5 KAPS A B e 2 B,
KAPsitist 5 IFPs/1 5 R ZRIA R AR (b RTAH ELAE FH If
SN2 B AR URRRAE -

4 KAPsHIZERKFN 5 2

KAPs/ & B R AR ED, YA NTERE
BRAEPHEEE P LS EZEH . KAPsZW
BB B R ), RS SR R R G
T BH L IFPsHFER iR b, 0 & B R A R
K& 1 BB A BB S B MR 40 P [A) 7442 5 TFPs 2
&, MM P= A R EE BT kIR R & 2T iE
Y KAPss A3 IR AR & &/ T 30% 1 85
B 25 [ (high-sulfer KAPs, HSPs)(f44% KAP1~KAP3.
KAP10~KAP16F1 KAP23), bt & B2 & B K T 30%
[ AR S B B 1 (ultra-high-sulfur KAPs, UHSPs)(L
FEKAP4., KAPS. KAPOFIKAP17), I8 H RN &H
1 7K H R S 2R (35%~60%) 1% 7 A & 2 1R
1 e B = BRI & ER &5 1 (high-glycine-tyrosine KAPs,
HGTPs)(245 KAP6~KAPSHI KAP18~KAP22)1223¢37,
SR JE AR LR P 4 R UR K e AT o A [ I
KMo FNETB LY KAPSTE 2-DE K1 th SR EE 7E
PR P AN pHIX 38, HAT 73 o 24 R BR A, 1ER
PEpH T 70 &8 24N R 1 5 5K, HSPA K AP 44>
BRI EEHHTE 20~30 kDaz [A], HIEH 3N AR N
KAP1.1. KAP1.3F1KAP1.45%; KAP35 % i i) 7>
TR /N, TE10~15 kDax [8]; B X 351 K APs U i3
— 353 2 K2R, HSPsHI 4> T & 1F 15~20 kDayi [l
W, HGTPsf) 7 T &K T 15 kDat: 24K F10 kDal'*?";
HSPsZ % KAP21) 34N H [ A 53 3 A T 85 K 1)

B X IR, W T2 KN KE, KAPLLIFERR,
#9520 kDa, SRJE M UCAKAPI3. 1 FIKAP2, He/MEN
KAP15.1. HGTPstEEEMEAMN o T ER/D,
AT 2-DE BB X 38 F 77, 3 E R 51 KAP6.
KAP7TFIKAPSSREELE—il P, EBEAMD BER
RV, BRI & B iz pHoY A (1) 2-DE R A B4 145
BRI

24 Nk, &% E 7302 Fh L3 ¥ 1
KAPs, il b5 fL R A LK 3P IKAPs, 3EiHH
35N GRS, X EeHE 1 RAE R LAY h R B
T B R R aE MG 2, TR T 2R ERE
. KRIEKAPSFK MR 1) 73 2K 753, RIS 5 2 e E ik
AREsE. HEARMBEAR S ®E. AEARELL
oy () S RN EG B DA A 15 5 A MURE e A1 I R e, 4t
I E N B R I KAP24. 1 FTIKAP26.14 %1 4 2
HSP S 241 i 78 45 2 F 1L 2 o R I K AP36.1
M & THGTPs K M, 72 N KB K H T % & 188
Dy REPEK APsEE K OB il 43 225 0, S5 N
KAP1~KAP27, (HAGLFEALAE /N A K B KAP14
FIKAP18#2, HGTPsTE N 2Kk & E B T8 MK
R, AR B H TIOR3, fEKAPsH
WRILT & & R A &R 1 A A 5 DA A &b
8N B A i A A A SRR, 1K e v i 2 1 ) e B R
()2 5 A 12% 541 % A 5P, FEEE 42 UHSPs 5 Ik
M R AR S A E30%, B REHS
A HEAK(7%~20%) 1) B IR, 185 H KL120%[1) 22
FAR™M, 1B K — L E SHGTPs(HA S 2 it Z R 1
KAPs), [R5 2 B b A& — 2 qE M AL B 1 41
5y, WA R R E B PR SR B (desmoplakin) . HF
#7508 2 1 (desmoglein) F1 F Bk &% [ (plakophillin), A
Nl i H Wiz AP R P R a5, B
KAPs[#) iy 44 F1 73 FAON 280, TR H RTAR R 2 15t
AR T 2T o KT FHEA L U R KAPs K T
I F PR Z AR

AR EKAPKUL, CE4hEr 4w H 8ok ¢
EKAPs, A 1T (R 2), B 44F 25K
J (645491 HAR B KAP1~KAP13. KAP15~KAP174
KAP19~KAP27, FHRHE 1 iR & 241X 89 £F
KAPsZ A3 KK O, H, KAPFEEHE 440 i
(KAP1.1. KAP1.2. KAP1.3f1KAP1.4); KAP2FE 4
FE 3N EE, (BAUH 24 E A 751 (BITA3A
ABIITA3) AR , 5 N KAP2II SASFIGARLEL , 45F
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BINA3A#EFR AN KAP2. [ E [ [FJRY), 47 F BIIIA3
5 NKAP2. 3/ 5> DNAFEFIgmID Z LB A , 124
NIE M ARIRIE LR FEKAP2. 29w R . KAP3S AL
fEAFPEE, O&EIENT T 300 3 B8 1 i ) e
741, BIKAP3.2. KAP3.3F1KAP3.4, iIS7E KAP3Z jik
Hbs LR R I MR RS2, 4 SEKAPAEAA —
HEGN, ZE8WER T EAT BRI, If
H B A S R R I R 1 T SR Ak A 4
PR BRAR LB, EAME 2 = R I 27/ S35
KRR SR Y., KAPSEH & &Lt iR /4
RIRBH AR E R LM, R K KAPsKIELZ

—, BEHEARE AN WFIGEM MR E S, R4
rh CUE 5 HY 3N SE L DNAZWAY 551 AT 157> DNA
FEA, XL AP dr 4 N KAPS.1. KAP52. KAPS.4
FIKAPS5.5. KAPG6H H %2 i S R AN H 202 i 2
1% —H 2R E S nH K, £ EKAPsH SRR H
IR K B 4> 2 — . SouthernZt 52 7 2 B
4B KAPOH 2 KRR, /N AR 214 201
FRR O . BTG E T 45 F P KAP6 K
B, 2l 4 N KAP6. I FTKAPG.2, {51 78 45 3 JL A
HARINFFEEE T 5403t (KAP6.3. KAP6.47
KAP6.5)2%551 47 2 K AP7 I KAPS— EL# U NN

R2 AESLEMLFMLBF)FEEPKAPHI 2 2 K E M (IRIESE 3CEK(6,15]112250)

Table 2 Classification and locations of human, goat, and sheep KAPs (modified from references [6,15])

5 e S

A K Subfamily and number SENE

Classification Family S iES A Location

Sheep Goat Human

HSPs KAPI 4(29) 1 4(2) Cortex
KAP2 3 1 5+1 Cortex
KAP3 3+1 2 3+1 Cortex
KAPI10 1 11+1 (10) Cortex
KAPI1 1 1 1 Cortex
KAPI12 1 1 4+1 Cuticle
KAPI13 2 1 4+2 Cuticle/cortex
KAPI15 1 1 1 Cuticle/cortex
KAPI16 — 4 1 —
KAP23 - 1 Cuticle/cortex
KAP24 1 1 Cuticle
KAP25 — 1 —
KAP26 1 1 Cuticle
KAP27 1 1 —

UHSPs KAP4 27 11+1 Cortex
KAP5 4+1 (6) 1242 Cuticle
KAP9 7 1 7+1 Cortex
KAP17 - 1 Cuticle

HGTPs KAP6 44 6 3 Cortex
KAP7 1(2) 1 1 Cortex
KAPS 2(3) 2 1+2 Cortex
KAP16 4 - Cortex
KAP19 4 7+4 Cuticle/cortex
KAP20 - 2 Cortex
KAP21 2 2+1 Cuticle/cortex
KAP22 1

CORBRRINZER; RN RIER SR, 0" R B TR Z R L #E1E; AKAP16.1RNTEKAP16 AHSP,

43EKAP16.1 JHGTP.

“- represents the protein was not found; “+” represents the number of pseudogenes; the data in “()” represents the sub-
family diversity found so far; human KAP16.1 and goat KAP16 belong to HSP, and sheep KAP16.1 belongs to HGTP.



1282

Gk -

RN A FRRR, H T R I FHIESE T KAPS
(57— AR, FROVKAP8.2MY, 5 KAP6FK AL,
KAPSYEY ) 2 I B8 g () AR <7k, (R A H 2R -
% R B A . KAPS 2 B ik 4.8% ) K
XBRIMR AR &, X 5HALHGTPs A,
UL TR, TR ERA P 5 TH KAPS I A A
PRI T RS, KAPS. U, I KAPS.2
M GGRRIERT . FEKAPIF R I T 7AW 51, T
KAP10. KAP11F1KAPI27E4 R A 1A
M N KAPILFE (2 KAPTFME— o, &
R & AR, (HEAH — € E il 1) 22 E IR A 5 = R i
B, 2 KAPTL IR BRI 30%, BTG R I
R BAREY S ThEe, HE L TR S5k A m
BRI P74 E KAPIL I mig e R BAE 245
P, H5 N, IR ELEA S AR E , UE B4R
FKAPILISFEEHAEA KT, 5AKKAPIIAE
(2 22 KAP 13 SR R MO A AR, nss
BVONA 24 BUR, 11N BR A 44 B0 A 2
[RI 164, 27 2E KAP13.3 0[] KAP11L.1—FF, HAE AW
B REM ARSI, Fh Vv 2 NIRRT
AT HELE R BE S W8 . KAP24TELR A1 A Krhiy ]
RIS HE D (KAP24.1), TAESRF AR 2 NS5 £
DR, A AR A5/ IR I S R R K = ) 22 R AN
WS, A HAth HSPsEk UHSPsH I & %A itk i &
BIERERR, X5 A KAP24.1 LB EH /) & Bk 2
TE CA ity H3 B ) - SR A L B 5 350 A AN [ 7,
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