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[HE] NT T CEAEREMS2 65 (Haliotis diversicolor) MIFTRERUN 5, i@ SMART-RACE AR
FERER]— A2 () C BV TEEE D (HdLysC) 4K cDNA, 25 Bf i MOSss s 2 LR 45581
1) 4K 591 bp, JFTABIEEHE 441 bp, ZWA5 146 NEIERR, AH 1 4 LYZI SHEEEL (20—146aa) . 1 PMpSTIHE
¥ (G/T) SSDYGLFQINS FIFMEALAL A (Glu™Fl Asp”) , 2) ZEHMMALZ LT W EM, HdlysC 53¢
LR RBGRWIELAE (Haliotis discus discus) C2 BUVE T BEFE AR E R s, 3) HA KRR ZRLE LR,
HdLysC FERTEA A A RIK H 225 B3 (P <0.01) , TEAMEEAZUP i RiA & ey, AR ML EL i
Fikbm Mk, 4) TIPSO E R PCR (qRT-PCR) SCH R, HdLysC REM% MR R @ TR &Gy, HFkikK
TR B AN R AT AR 2, 7ERIA ARG 4 h )5, HdLysC 7 MLk B A1 20 b 3Rk 2 1 (ﬂ%i_@JE
FEER), MEMARPRBEA TR, B 12 h 5, HdLysC 754 H 80P R 355 504G B 5 e 1s
W 2T (P<0.01), JRHAAMME PR MEE,; B 24 h5, HREBASHLPEA FTREIL,

[ R Jetbfl; CAUTARE; ERTERE; Rikibr
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Molecular Cloning and Expression Analysis of C-Type Lysozyme Gene

in Haliotis diversicolor

ZHANG Jie"?*, WANG Guodong'*
(1. Fisheries College, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Mariculture for North of Agriculture, Xiamen 361021, China)

Abstract: To understand the relationship between C-type lysozyme in the Haliotis diversicolor and the anti-
bacterial effect of heterosorbide, the full-length of C-type lysozyme gene ¢cDNA sequence was cloned by SMART
RACE in H. diversicolor. The results showed that the full-length ¢cDNA sequence is 591bp, with a 441bp open
reading frame. The deduced protein contained 146 amino acids, with a LYZ1 domain (20-146aa), a conserved
motif (G/T) SSDYGLFQINS and two catalytic sites ( Glu™ and Asp”). Multiple alignments and phylogenetic a-
nalysis showed that the C-type lysozyme gene of H. diversicolor had the highest homology the C-2 type lysozyme
gene of H. discus discus. The experimental results showed the C-type lysozyme gene in H. diversicolor was ex-
pressed in all detected tissues. The highest expression of C-type lysozyme gene was detected in the mantle (P <

0.01), and the lowest expression in hemolymph. Real-time quantitative PCR results showed that the expression of
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C-type lysozyme gene in H. diversicolor increased in blood lymphoid, the expression in gill was declined at 4 h
post challenged by Vibrio parahaemolyticus. The expression of C-type lysozyme gene in different tissues increased
significantly (P <0.01) at 12 h post challenged, especially in the hemolymph. The expression decreased in vari-
ous tissues at 24 h post challenged. These results showed C-type lysozyme gene in H. diversicolor could respond to
the infection of V. parahaemolyticus, while the expression fluctuated in different time after infection.

Keywords: Haliotis diversicolor ; C-type lysozyme; gene clone; expression analysis

0 5§\

5l K TG HE B 1V T L DR A S KA s RGP 7S M B B (o, SRR LU E A
U Mg — PR Y, VA AL R R RO S, Bl A AR BY, A  P
FHR AR, SECT AN R TAET: ) AN, VA AR R B U B D,
TeAHES YA E Y e b | YRR N S R N T R I T AR Y,

WIS S THUAR 2R s S | R IER RUR WL 9 I 1P e 25 5, L0l A0
VRN, g MR TERG . RUA NG, MIYA N . C AN (45 A R LS A B T
W) RN (p ) ¥ ARG (580 Haliotis diversicolor) ¥ BLIE C TV HNGHEI (fr
B HdLysC) , APHTHAERI P F IO 26 TR 00, LA IOV T 0 M8 7% T 4% €0 B0 60 38 43 T WL 103 7
B, I FLAEIERE 1 PR 2 (o MM AR E D A R R 2

1 #MRIERE
1.1 SEEG##Y

MRS, ST 45 mm, PR (8 £2) o, REHETKIBFHMEY, BHT LR EKME
o, BRDUBEIREHT , BERR— R —piloKk . B 12 R a6, /i RETITER SMER . Kk
i, THARIE . FFRERR ALY, AR RS - 80 CARTFIFHI,

TEA SRR IR RS Sc g b SCI I R LSS 50 wl 1.1 x 10° cfu/mlL R LI H
XIRZH RS 50 WL KA PR K, = FAT . BAHAEENIG 0, 4, 12, 24, 48 h, 7p5lH8 HAMA
RARMPREL | BEAFEARZA L, WA RS - 80 CIRAFREH,

1.2 EWHE
1.2.1 & RNA $2I0K% cDNA 15 i

B a4 H AR 29 0.1 g, IMA 1 mL TRIzol Reagent $2HUEL RNA | AR Gl = 40 6L BT
D OD {E AT RNA WREE, JEH 1% (Fiit/nd) TR WEEER Uk A I RNA i 5288 . (A SMART™-
RACE ¢DNA Amplication Kit ( Clontech) & x1 SSBhEIWNSIYREES
A% 3'RACE-Ready ¢cDNA , #&H., 54h, H Tab.1 Primers and sequences used in the experiment
Oligo (dT) 18 1R N ks 51, M 218 % B Name
SEME M — MLV (Promega, USA) #3050 &

1Y ¥ Primer sequence(5’ =3")

g b . HdLysC-ORF-F CAGAAAGGATGGGACCAACAGT
VN4 4 = D S
A4S B RNA JLFESRR cDNA, - AR HY HdLysC-ORF-R GTAGTTGCATCCGTTCAGGTAGC
cDNA HI T4k, HdLysC-3-outer ATCCAGCGACTACGGACTCTTCCAAATC
1.2.2 ZRE0Hf C RURHBE vk HdLysC-3-inner TTCACAAGTCCCACCTGGCTCAT
HdLysC-5-outer AAGAGTCCGTAGTCGCTGGATGTTCG
S = 4% (AL ] EST d se- )

M*%?T@@‘ éfmm T HdLysC-5-inner AGTAACCGCCAAGAGCGAGAGAAT
quence tag) HOHE PG ERAF A O C R pyaryesor GGTGGATGGGGTTTCTCGTA
WSTRBFE N HdLysC #4315 5, I Premi-  HdLysC-5-R TGCTGTCCGCAGTCGTGAT

. - “actin-F CCGTGACCTTACAGACTACCT
ers. 0 B BIT LR T sl (g P
( B-actin-R TACCAGCGGATTCCATAC

1), LIZR@HIILA cDNA R IEFT PCR
http : /xuebaobangong. jmu. edu. cn/zkb
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Py, YRR (20 pL) . KKK 13 pl, 10 x PCR Buffer 2 pL, 3% 5% ¢DNA #ifiz 1 pL, dINTP
0.5 pL, 1E. ZM5#45 0.5 pl, Taq BF0.5 pl, W 95 °C 5 min (Hi#); 95 °C 30 s (A1),
60 °C 30s (iBk), 72°C30s (FEfH), FEFR35¥K; 72 °C 10 min, 16 °C 5 min, B 1 wL FEHIHEFTHITK
1.2.3  cDNA Py 1% (RACE)

FKHIEIL PCR #4738 5" R e 504 15, P8R (25 ul) . 1 pL &R (cDNA 55—5%5E) Al
5191 (0.5 wL 3’outer/5 outer #12.5 wL UPM ), 17.5 uL K& /K, 2.5 uL 10 x PCR-Buffer, 0.5 uL
ANTP 1 Taq B§, PCR RWARF: 95 CHAEYE 4 min; 94°C 30's, 58 °C 30's, 72°C 2 min, HFF30 ¥K;
BT 7 ming 7P 1% 0 B AE BEEE I FEL UK 40 B A 5, FH Bht B W I DS ) &% ( Omega,
USA) [mlii, zlifk, Jfi%4%E T pMDI19-T ki ik, 5% NERZ A4 E. coliDH 5o, T LB P (&
Amp +) i3, BHPESEREZ PCR W56 il A TF,

1.2.4  HBYEER W EDE B 2= 00T

i Fl BLAST # P HEFT 50 L % 52548 5 F VecScreen B P LR AKF 5, H bl2seq #E4F HL X 8F
$2, BEFEHA LK DNA FF1; H Compute pl/Mw tool THIMNZEHL &5 F14>F 1= ; H SignalP 3.0 Server £t
PAGF MK F ScanProsite W — A58 B ; ] NetNGlycl. 0 Server #r $8BH I A7 &5 ; F NetPhos 2.0
Server Zr HRBEER LA 25 ; FH TMHMM2. O Server Fiill £ FH 5 454435k ; ] InterProScan software il &5
JRYIRESE I ; H BioEdit #X 4R 3E 1T AR Mo Jy 31 £ & e Xt ; F SWISS-MODEL Fiil & (1 = 45 #; H
MEGA 5. 0 ZE i i SR B2 F i R G AL R
1.2.5 qRT-PCR il 4l 2155k 25 57

%M qRT-PCR (quantitative real time PCR) 3 ARG v B KL PR f 2 2 S5 2 S P B bl s it T
UG BT BE R B K-, qRT-PCR VAR Z : DL RNA 35 SR cDNA 25— S8 WA, DI2%
fif B-actin HNSEEH, DL 1: 100 F BRAOKE , WRIKR 10 pL: cDNA Btk 4.5 pL, 1E[RFIR A
5147450. 25 wL, SYBR Green 5 pL, FWFERF: 94 C 15s; 60 C 30 s, 72 °C 30s, 72 °C 1 min, 7§
T30 W, b REAS A S TR R A R L
1.3 HUELE

FIL AR B R RESL Y RQ 1B , I RQ F3MH = prvfEiR 22 FoR RN Rk K, FIH SPSS 19.0
BSR40 0, W E KN P <0.05, H i /KR P <0.01,

2 HR
WFFa M E A v B P e, 4 A 10 JF 5 b 13 e Marker
(open reading frame, ORF) &iT5|¥4 1 ORF H B,
BAEFFSERTE, 1 IR RS R IR, ARAE pMD19-
T EARIRINFAER, HdlysC ORF K54 411 bp, -

2.1 HdlysC EEFFHH

HdLysC ¢DNA 4= 591 bp (5'UTR 29bp. 3’ UTR
121 bp, ORF 441 bp), 4 146 NEKFEMR . K ILEHE T
(TGA) il 1 MZRIEATIR(E S (AATAAA) , Hi 19aa N15F
SRR, UM AR AT BT A 16,15 ku, GEHE AR
(P)H6.03, A 8 ™ mifl, 1 MHEHEALALA, 8 1k
FRACAL A, 1 NDIREIR (20—146aa), LIJ 1 DRSPS E 1 #&88 HdlysC ORF PCR #3518
(G/T)SSDYGLFQINS Fil 2 MEALALL Glu™ Fl Asp” , Bl RERAE
WEZEH, NCBI Blastx HCAMES S R, 50 L0MM (Halic Agi;gf;%egi?ggpgg;ig'jg'agfam o
otis discus hannai) C %5 T H§ ( AGQ50330. 1) AH &L ik

500 —» 400
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T4% , —FMEIK 75% ; 575 (Scylla paramamosain ) ¥ 1 i ( ADM33942. 1) #HRIPE IS 59% , —EbEik
45% ; 5 =R T8 ( Portunus trituberculatus ) V5 B B ( ACM24796. 2) AT ]y 69% , — 3t h 42%
5245 (Bos taurus) C RIS HF(NP_001071297. 1) AAIME R 66% , —EtE R 41% (WE2) .,
GGGGGGGCACCGAACTTCATACAGAAAGGatgegaccaacagtcattototecgotettge 60
M G P T V T L § L L A1l

1
1
l cgettactgcagtgacagttigatgegcaagatctacaccaagtgigaactggeccaccgagt 120
?‘.-'T.-‘I.E'T\'IJ'GHI‘:"['HIELATELSI
1
o

tggtcagtcaacacggtgtcaacaggaacgaageccatgactgeggtgtgcatggecgttea 180
El_\'SQHG\'Z\'HNEAHDW\"H-\FT:‘:I
18] ccpagtecaccctaaatacgacggctgtcaacatcaacagaggccgaacatccagegact 240
52 s T L B T T AV NINRGRTSSHTYN

241 acggactcttccaaatcaacagcaagtggaactgcgacceeggegatggtagaaaaacat 300
'."2GLFQ[NSE‘{'L'F}EIDPGDGHK!’&'EH
301 acaatggctgtcaacacccttgetetgactacttgaacaccgacatcggtgatgacgtec 360
92 N 6 J o s P s P YL NTDTIGDODTV Q111

361 agtegcatccaacagcttogacgggaacacggtggatgegggtttctegtacgettacegte 420

1m2 .1 9 @ L R R E H 6 6 W G F S Y G Y R A131

421 ccaag‘rg‘ragc‘rcugtgaccagcagctaLLtgaacggatgcaactactgaﬂTTGT(AGTf 480

132 K € &8 5§ ¥ T & 5§ ¥ L N 6 € N ¥ = 146

481 TGGTACATCACGACTGCGGACAGCACCACACCAGTGTCATTAAACTTCACAAGTCCCACC b40

541 TGGCTCATGTGAGATCGATGCCTCCCTTCTTGAATAAAAGCAGTAAAAATT 591
O 2 b 5 LA 3 0% A R % A - RN 2 1 B A 5 B0 R 2 i B R A5 T K5 K (0 B AR 15 Oy TR B A AATAAA
hZRWERES ,%T“El%wﬂ%ﬂ“%%ﬂcuu\,l S WA TR AL et T HE 26 TSI PR 67 0 GLu™ R Asp™; IR €8 {7

SEHLJT (G/T)SSDYGLFQINS; Tjﬁlfﬁjﬂm e (20~146aa)

* is the stop (TAG) codes ;bold represented the start codes (ATG) and the stop (TAG) codes ;the double-underlined residues represent the signal
peptide ;the black body shadow is the location of disulfide bond ;the AATAAA is polyadenosine signal ;the white words on the black background
represent the glycation site;the dots represent the phosphorylation site;the box of two active sites are Glu® and Asp™;the bold black is the
conservative motif (G/T) SSDYGLFQINS ;the underline is the functional domain (20-146aa).

B 2 HdLysC EEK cDNA B RESHNEERFT]
Fig.2 Base sequence and predicted amino acid sequence of HdLysC gene
2.2 EESHMRZELEESH
2% 2 R [a)R LT RS S A A (8 FH B P Rh S TR B8 S o A 10 HdLysC LRV 9 5 HAbY)
TS TR P A HEAT U6, AT HdLysC 815 T ARSFEEF (G/T) SSDYGLFQINS (LI 3)

®2 HdlysC BERRRE RGEHEUHARZINHHEREERFIS

Tab.2 The names and gene sequence numbers of each species used in the construction of
the evolutionary tree and homologous comparison of C - type lysozyme genes

Wk Fx SRR Yrh 44 x LR
Species name GeneBank No. Species name GenBank No.

Y ITYE Xenopus laevis AIA57285. 1 WA HF Ruditapes philippinarum AKN35212. 1
8 Haliotis discus discus JX912528. 1 AL Haliotis discus hannai ADR70996. 1
T80 Haliotis discus discus JX912529. 1 LRG0 Mytilus galloprovincialis AFM43653.1
ZR il Haliotis diversicolor AO0X15710. 1 BETIXFUR Penaeus monodon ACZ63470. 1

JFAY Gallus gallus NP_990612. 1 FAx Bombyx mort NP_001037448. 1
BEE £ Danio rerio AAK85299. 1 SRWE Drosophila melanogaster CAA41273.1

N Homo sapiens AAA59536.1 HZ Apostichopus japonicus ABK34500. 2
F R Mus musculus CDM98775. 1

i MEGA 5. 0 A R GEE ALY, 32 F] Bootstrap method J7 VA TPAN SEALA FI 5 B, 1% EE’E
PH1000 IR, S50 (WLIE 4) BoR 98 E MR 860 (Haliotis discus discus) B —/NZ, & bl
( Mytilus galloprovincialis) % MWFEH BN —K, W (Drosophila melanogaster) #wﬂi@ﬁ%%‘%jﬂélj\
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%, WEe P XEF (Penaeus monodon) HA—/N3Z, N (Homo sapiens) . JiX ( Gallus gallus)
MR, BULHIPERIS (Stichopus japonicus) T H K%,

H. diversicolor LysC
X. laevis Lys

G. gallus LysC

D. rerio LysC
H.sapiens LysC

H. discus hannai LysC
B. mori Lys

D. melanogaster Lys

H. discus discus LysC1
H. discus discus LysC2
Clustal consensus

H. diversicolor LysC
X. laevis Lys

G. gallus LysC

D. rerio LysC
H.sapiens LysC

H. discus hannai LysC
B. mori Lys

D. melanogaster Lys

H. discus discus LysC1
H. discus discus LysC2

Clustal consensus

H. diversicolor LysC
X. laevis Lys

G. gallus LysC

D. rerio LysC
H.sapiens LysC

H. discus hannai LysC
B. mori Lys

D. melanogaster Lys

H. discus discus LysC1
H. discus discus LysC2

3 #fatfl HiLysC EEFME MYy ARHBEEREFII L& S
Fig.3 Comparative analysis of sequences between HdLysC and C -type lysozyme gene of other species

N
92 Xenopus laevis Lys
70 Gallus gallus LysC \ HHESh Y
48 —— Homo sapiens LysC Vertebrata
33 Danio rerio LysC )
92 Mus musculus LysC

_/

70

Penaeus monodon LysC

67 Bombyx mori Lys
71

Drosophila melanogaster Lys

Mytilus galloprovincialis LysC
| Y gattop ’ > S HE

95 Ruditapes philippinarum LysC

Invertebrate

A [jaliotis diversicolor LysC

Haliotis discus discus LysC2

99 L

49 |_Haliotis discus hannai LysC

100 " Haliotis discus discus LysC1

J

Apostichopus japonicus Lys

0.1
4 Y CEAEBERRFS NJ #LR
Fig.4 NJ evolutionary tree constructed by sequence of C-type lysozyme of some species
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2.3 =45
iz SWISS-MODEL Iz 45 % 4 119 [ J6 s 45 0 %, #%
HdLysC f5H ¥ 51 5 SWISS-MODEL # & A9 % i) Lysozyme
AR AT IR, P AL O HdLysC HE R i) = 4E 454
RIS R ANEL 5 PR . SRS HdLysC &1 3D 45494
F5NBIE, 440 o« BIE; HdLysC AL AL I A2
FFRFEIE (Glu Al Asp) 7 HdLysC AR AR 26 1 Y 23 (8] 437
B LILF—3, RUHEAMENMELDIRE; P& =%
SEFIARIE K 66. 4% , W HIhBEHRAEL
2.4 HilysC BESBRFSUERE 5 Green—Gogallus 216 Red—H.diversicolor
GiRes (WE6), HdlysC BERAESHNTINAR g5 poysc Smuomumns oD Liaxt i 8
ik, HERRZESEZE, FEHMER (Mn) hHRKAG RS Fig.5 3D structure of HdLysC and C-type
(BB EER, P<0.01), fEMER (Mg) hEiLE lysozyme of G. gallus
BRI /0, TEIHALIE (Dr) T 3R 3K 5 A RS R AT T b, ERTFIBER (Hp) . B8 (Gi) FINLIA
(Ms) ikt e itk e i ks i,
2.5 qRT-PCR %3#f HdLysC B EFERR M5NE B R FEHRIEKTE
25 SRR JES e 1) 2% A fif 4 ZH 21 mRNA A9 R IABANIE 7 iR, qRT-PCR 7 Mr 4 SRR 0
1) FFBERR (Hp) A2V RIA MR R YL 12 h J5, HdLysC 3N FXEIRFHRK (L0 h 8N
545), EWMBEER (P <0.01) ; B4 24 h JeHRRERFW D, FmAKCERAG; YL 48 h 5t
FRIKOPAEA WITE, REGHEYE 12 h G RBACERPE, 2) FEKE (Hm) 280, Rk
Jed h JE¥EIN, EARIRFNRFEZES; BG 12 h JFHSRKCFRRIEME (900 h 1927 £5), BB EE
5 (P <0.01) ; B 24 h [FHGSRKCEFII R REAR, RIAACPIRK TR 4 h 5y, &Y 48 h J5RiAE
WEFERH K, 3) 7E88 (Gi) H8h, Bed h FRkERD, B2 h Rk ERE, 2
Wl 255 L 24 h JEIERIAE S 0 h FEAKFE; 48 h [FHURIAEARNOh 92 fi5, DL EZ5
P HdLysC SEH R 17 V5 1 S pR () By, LRk P AE B AN TR AH 2 R i sh,

600~ _

o ©

= 550 £32

< 500 £ 30

£ 450 5

Ry 228

; 400 Z

% 350 226

8 =,

- [}

2 ~ 8

< 3 B
% 3 g 4
22 =
B =

1?:[ 0 ) % TC L < < ,
= . Sz o, - e
HMERE KRR Wtk AFREAR 6 LA
Mn Mg Dt Hp Gi Ms
ZH 2 Tissue ZH 21 Tissue
6 HLysCEEEZBHARHERPFHETRIESHT B 7 BFMINEEERE HlLysC HRIEBR
Fig.6 Analysis of relative expression of HdLysC Fig.7 The expression of HdLysC after
in different tissues of H. diversicolor V. parahaemolyticus challenge
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3 itie
3.1 Zf8f HdlLysC ¢cDNA F 54 #r

VoS DA R AE VS P L AR TP BB S R I B AR N I S, AR LR h B i AR R S e e T T
S5 THUAGER SR, A SR HAL G R TR A RS 0 m e

AWF5E ] SMART-PCR J7 V5 35 Bt Z% (0,861 HdLysC 3 4K ¢DNA, H 4K 591 bp, ORF Xy
441 bp, %l 146aa, FEHHHTHiE N 16,15 ku, FH S8 6.03, & 8 > W MBERR LA A . 1
AWEIALA S, TCREIREEM, A7 —4~ LYZ1 ThREi (20—146aa)

H 2 ) S5 AR LY C BRI T EGIEAT IR BT, 45 R R MR S . SERT 5 o pr gl R
BIR HdLysC B RSFRF (G/T) SSDYGLFQINS ., 2 ML 5 (Glu™Fl Asp™) 18 IMAESF I IR
askdt, RIS HALRIE C AUV BRI T 9 FR A R

HRAE 2% o BRI A ISR C BUA B L MR SE R R M E B RIT I R A K B iR, A6
HdLysC JER 535500 R BGOSR SH 0 RIUE MR, S EMEsiY (nA | JRXS5E) 1R
PEPEARXT BG5S B 2 £ 6 HdLysC 223502 )59 1Y [R1 IR M4 B AL e 1 43 25 o
3.2 HHARESDH

s C RIS TAMGIE A () Rk A P g M 2R 2, ARRIEIZE SOR R AL RIS /IA 25,
AR SR qRT-PCR 74007 C U ML R 7E R RIS IR B0, 45 R R B C ROV T
fitg S RSP rh Rk K P dey, FLUCH LA, SEAFITH AR, 7R Ak 2 rh 09 Rk KPR

O FIBFSY 2% R AR R T AN h i Ah e | SRR A 20 21 7 RS S AR Bl s 1Al Tl
KRB TT, %3 RGN R 5 W58 2 0 S g D s % DI o6 ARF 5T qRT-PCR 43 #7 45 26 W1,
HdLysC JEHRTES HA T A RIS, TAbERhRAER, EREBEER (P<0.05), K HIERTLE
[] A0 431 6T B 1149 D PR 2 LA A AR B VE R IORGTR, TE IR T — RS2, A 2% (S LA S e [ 1
S —IB B2k, AZERERY] HdLysC FHZ5 THURM RS R, BRItz o, RO i 4
SUPAG I E] T 7 BEREI mRNA 55559, UM AGGE 2 PR B YIE R 225507, AL R UL HdLy-
sC FEE WS S5HUARTHEER,

3.3 IMEREX C RAFBERRIENZIE

PR, A 20 4t 80 ALK, FEAEANEF A A B R AT, HB R S P A A4
JEYLA o6, — BB AR, B KRR T RN — e T INE R R, FEA
SEYGRIFTE R, R R i PR R R AR A e B, SCIS SR B 50 h A, 7E B I B R
4 hJ5, HdLysC fEIMMREL PRI EIEIN (RAR B EER ), FERAL P RILEH I N, EFE
PR R FE AR IEA S 0 h —3; YL 12 h 5, HdLysC 1E4 HE0h ) F A REA B po s fn, &8
W2, RHEMKRE P 2ERREEE, RIEXBEAN4 B4 A5 BY 24 h )5, HdlysC Fikig
FES AL IR RS ; JRYL 48 h 5, HdLysC 7 IR J R o8k 2 4 20 (1) 6 8 B SE AR PR B 2] 0 h 1)
K, MR LU IR RN 0 h (192 F5, Dbah S Ul I 78 32 20 R 9 YL J5 HdLysC B3
IRETEAHLUR LA T B B2 Rk,

ARG i S B T HdLysC 41 cDNA, XFILFEATMT, %55 o g o (L i B A T L%
(ESE 38 AT SR i PCR 7k, Rl i s i o B B e T 2% €0 s o il i R () R O, A R AR
718 LR T e SRR 1 B A 2 7 R R, XM R IR A SY HdLysC e IR AR RIS K445
REM R MILERZE 7 S6ht Gl i oy HR IR0, MR A ML N 2 5 R /&, A
PR E BRI AL TR, Rk of 3o Ml 0 filt B & e, ) B A 48 -5 2% 60 86 7 a5t A% 2l R AT
N IUR A= E L e =R e/
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