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Cloning and expression pattern analysis of a lipopolysaccharide
-and B-1,3-glucan-binding protein in Portunus trituberculatus

ZHANG Ying, JIN Shan’, ZHAO Qing-Song, WANG Guo-Liang, YU Kai, WANG Chun-Lin

(Faculty of Life Science and Biotechnology of Ningbo University, Key Laboratory of Applied Marine Biological by the
Ministry of Education, Ningbo 315211, China)

Abstract: The lipopolysaccharide -and -1,3-glucan-binding protein (LGBP) is a pattern recognition receptor, which
is fundamental for the innate immune response of crustaceans. A LGBP gene was cloned from the haemocytes of
Portunus trituberculatus using SMART RACE methods. The full-length LGBP ¢cDNA (1 378 bp) had a 1 095 bp open
reading frame encoding a protein of 365 amino acid residues including a 16 amino acid residues signal peptide, a 138 bp
5" untranslated region (UTR) and a 144 bp untranslated region in the 3' UTR with a 29 bp polyA tail. The calculated
molecular mass of the mature protein (349 amino acid residues) is 39,825.24 with an estimated pl of 4.49. The gene
sequence and secondary structure of LGBP were analyzed by bio-informatics. Additionally, a Glyco_hydro_16 domain
was identified. The expression of P. trituberculatus in various tissues were detected through RT-PCR methods. The results
showed that the LGBP gene expressed in all the tissues detected, including haemocytes, hepatopancreas, heart, gills and
muscle. In response to the challenge of Staphyloccocus aureus and Vibrio alginolyticus, the LGBP gene expression in
haemocytes of the group challenged with mixed bacteria were higher than the control group within 48 h. It suggested that
the LGBP gene plays an active role in immunologic process againsting bacterial infection.
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R0 R TR N Il RIEVER=E SN AT I0F (.9 VS N
PR TGS 3 BACR R A7 S e B 16 2 4 5 e 2R
I3 T BT va BT U S AR R K IR T 1] - Medzhitov &
Janeway(1997) $& i T #% 20 1 5 %2 44 (pattern
recognition receptors, PRRs) A% J5 AH ¢ 73 1 15 5K
(pathogen-associated molecular patterns, PAMPs) ¥
M, WIET PRRs HIRIATRUIAE IR T e R4t
oIl a5 “ded” WRES), WIS TER
B R LR AEY) e L. R TR TERH
PAFE L, KU R Sz “de” PN
T W BON T H AN )RS BAT e
P 1E F (Yao et al, 2006).

HHT, I HEshdh aifsr 1 2 R CiR )
AR, WK SRR A 1 (peptidoglycan  recognition
proteins, PGRPs). % (K BH VL1 &5 A & 1 (gram
negative bacteria binding proteins, GNBPs). H§Z #i
-B-1,3- % 2 Bl 5 & & [ (lipopolysaccharide-B-1,3-
glucan binding protein, LGBP). TOLL F£3Z4A&(toll
like receptors, TLRs). #t4E 2 (lectin) %5 . #& Du (2007)
i, IRZHE-B-13- MRS S E A2 MEZ ke
PRI PR, B RE NS DR o =2 PRI P A 10 40 B B
AR Z #E (lipopolysaccharide, LPS)H1 5 1 141 fifg
BE 1843 B-1,3-1 8B (B-1,3- glucan, BG). 7£ 1R N
BRI, 12458 PR i AN R A8 (2 3F 1 6K 12 40 i
MfmE, Bk, e, BEESEEH, @n Ies &
FI M 0 S B, SR BT IK A K (Yu et al,
2002) . He i O TREE SR (Pacifastacus leniusculus)-
B 9E 22 XM (Penaeus stylirostris)« F1ifLk# VL(Chlamys

farreri)s FLNEXTER(Litopenaeus vannamei)~
XFWF (Fenneropenaeus chinensis)“ /K 7= 81 H) v 3k 43
EZHE-B-1,3- b & H, ORI
RGBT 45 5 BE IR 3R (Su et al, 2004).

AHFFEFIFH SMART RACE HiR, W4t
il % BK & (Staphyloccocus aureus) Kl %5 ¥ 5K
(Vibrio alginolyticus) R () = PR 1B 1l 41 g b
J Dy e i B — R 22 OB -B-1,3- A SR B A A R e
(GenBank VEM 5 A GU328036)F13E47 T £ A
)M, Jlid RT-PCR JyVEK T LGBP JERI7E=
PoRR T EE A ZIh iy o A, 1R N IT 9T T A0 40 i
LGBP 3k 552 90 75 4l BRI 980 48 ) 224t . it
(1) ZRAF 0 3k — DI = PR 1 18 1) o 2 T ) A
USRS = PR 1B 1 e 22 B AL B B AT EE 22

1 #MR575%

1.1 SRIEH R
111 SEEEhY

SIS PR TR T U TR R R
Y, [F—HAME, SRR, MR 5e3E, A 100~
160 g, ¢ 12~14 cm, TSZI6 B IR46 M.
1.1.2  EERH

Unizol AW T L4 A,; PrimeScript’™ 1%
Strand cDNA Synthseis Kit, pMD 3T, ExTaq, LA Taq
iy T TaKaRa A @ ; SMART™ RACE cDNA
Amplification Kit - Clontech 23 #]; UNIQ-10 #13X,
DNA RO S0 AR DEPC /K44
AR TR
.13 519

SR T 5 1438 i Primer Premier 5.0 31415
b, Bl ER A w A, WK 1

F1 FEHEASIIRFT

Tab.1 Primers used in the experiments

519 Primer J¥%1 Sequence (5'-3")
Lgfl CCCGTGCATGATCTTCGA
Lgrl ACTTCTGGTCGAAGGGCG
GSP31 CCACCTTGTTCATAAAGCCGC
GSP32 TACCTGGCGTGTAGACTGGACC
GSP51 CGGTCGCATCCATAGTTCTGGTTGG
GSP52 CGTGGCATCTTGGCCCGAACCTC
Adaptor GGCCACGCGTCGACTAGTACT
AP GGCCACGCGTCGACTAGTAC
Lrtl TTCGGAGACCCAGTCAACATC
Lrt2 TTTCAGCGATGCCGTCAGG
actinF CCTGACTGCCTACCTCACCAA
actinR ATGCCGACAGATTCCATACCC

1.2 XWHE
1.2.1 & RNA [42H

BRI B = PeAR TR T, MRS 107
cells-mL ™" ) 4 35 (6 4 257 BR BR1 R 4 o BT 25 L 491 Vi
B BT, A VBBV 20 pL. filE 6 h 5
TG PR S 4 (10 mL) 88 55 =0 & JE 5G9 A i B IfL
WREL, B IbR B 5 B ke (EDTA-Nay 10 mmol/L,
Nacl 450 mmol/L, KCl 10 mmol/L, HEPES 10
mmol/L)1:1 V& A ¥4A]J5, 4000 r/min, 4°C ZLr 10
min, 152401 EY0E. B 50~100 mg 1.4} i
A 1 mL Unizol {7, &5) 5 a4l A3t ] ik
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IR RNA. $EEUHE RNA RS AZ R 2 ) o
AR B I RE I UK A T B S5, —80 C ORAFS HH o
1.2.2 SMART cDNA ff& i

05 pg =R v i 40 L) &L RNA, BL Oligo
dT N 5%, JH PrimeScript™ 1% Strand cDNA
Synthseis Kit (Takara) 2 4% 3% SMART cDNA.
123 RSFPHII e

R4 GenBank HAHIT )% LGBP #8741 (1) £/
SEIXCA YRS Lefl Al Legr1 (R 1)o L=PER T
SR04 fd SMART cDNA SRR, 25 0 L R W AK &R
HE4T PCR ¥4 #H4li7K 15.8 L, SMART c¢DNA 1.0
uL, 10xPCR buffer 2.5 uL, MgCl, (25 mmol/L)1.5
uL, dNTP(2.5 mmol/L)2.0 pL, Lgfl1(10umol/L) 1.0
uL, Lgrl (10 pmol/L) 1.0 pL, ExTag (5U/uL) 0.2 pL,
PCR #8444 %: 94°C 4 min; 94°C 40s, 54°C 1
min, 72°C 1 min, 35 ME#; 72°C 10 min. #73%™~
WZE 1.5%IE R vk o B G Ul R, &
pMD T E KT B DHSo B2 &4 05,
WA T EHERERE 100 pg/mL)H) LB Bifli
b, 37 CREBCEE TR, PRI R, 5 B v
B =) Jm 2k E g SR A WY
124 3'RACE ¥

W1 B A S B0 3R 15 1) LGBP 343 17415 HoAth
Ykl LGBP [R5 R, AR AT (077 41501 1 1)
5% GSP31 F4h5 14 GSP32, 435l 5 I 43k 514
AP it %, LA 3' RACE Adaptor 24 5| W4& B 55— 4%
cDNA 1ENBAR, AT H0 PCR, RVAA R DL ™
Wl WA 1.2.3 BT .
1.2.5 5 RACE #" 1%

T e [ 19 30 (0 BRI R B vk P A5 e e I
I3 149 GSP51 A1 GSP52, 1% Clontech ff) SMART ™
RACE ¢cDNA Amplification Kit HEAT 5914 . 7=
Wl A 1.2.3 BT .
1.2.6  EWME B

JE 5 1) PF$% B DNAStar % 4 58 i . Al
NCBI(http://www.ncbi.nlm.nih.gov/)[] BLAST T.H
HEAT B PR DR e 9 (R AR AR R RIS 4K, 207
HIEEXTH] Clustal W2 (http:/www.ebi. ac.uk/Tools/
clustalw2/) AT 73 #r . A5 5 WORTER 00 S0 1) o
FIH Expasy (http://ca.expasy.org/tools/)7E £k A3k
AT o N-BEHEAAT s R85 98 A0 A7 2010 T 43 3
NetGlyc1.0 (http://www.cbs.dtu.dk/services/Net NGlyc)
1 NetPhos2.0 (http://www.cbs.dtu.dk/services /NetPhos)

e SEFIIMTNAE SMART (http:/smart.embl-
heidelberg.de/) P 3t b B3EAT o 1 AR 1) Ay 2 A
MEGA4.1 %4« % ] DNAStar (] Protean #iHk /)
#r LGBP ) 245ty HrpizH Chou-Fasman Al
Garnier-Robson LT 8% [ 57 7 ol g . BT
. BREMU KGNS g amIX i, H
Karplus-Schulz AT £ 1 i3 )1 Kyte-Doolittle
LTI AR 1R 3R K X RN K X ;. Emind S F000ER
SE IRV CER 1 B T D) m] e

1.2.7 =Pk 71 LGBP N AR X 0
1.2.7.1 RT-PCR 7r#r 43 mIHGOE R =P 1B il
YA TR OO SERTAIL A 2520 23 HR LR RNA,
H PrimeScript™ 1% Strand ¢cDNA Synthseis Kit %%
S cDNA B4k )5, R PCR 444 A
FrE Bl B-actin(JIT 1 5144 actinF Al actinR)F! LGBP
FER (BTS04 Lrtl F1 Lrt2), PCR J VA% % [H
1.2.3 BTk o B-actin FE K[43 45444 : 94°C 4 min;
94°C 30's, 56°C 40's, 72°C 1 min, 28 MEH; 72°C
10 min. LGBP JEIF4 145010 : 94°C 4 min; 94°C
30, 56°C 40's,72°C 1 min, 35 MEFL; 72°C 10 min.
1272 WAEYIREG LGBP R MR IE 2 21
G HUAS [ S T R A 40 TR R R AL R B3 O 107
cells-mL ™" ) <5 3 €36 24 TR T AT 350 17 25 L 491 T
B B RV FH AR B R 7KO0 R IR — Pe R 7 8 . 40
cDNA, it B-actin & DA L5 HF SRR BE, 7
FHIFRSAR & 16 46 11 N 31T RT-PCR #7314, PCR J W
PR R A5 H] 1.2.7.1 BLfTik . RT-PCR ¥ EE
YR, HLVKJG ] Quantity One 4.6.2 #4443 Hr B vk &
Jv, K431 LGBP %E[K Y5 B-actin JEF PCR 45
W LLAE AR T B3R, I EAER LGBP A
mRNA AR RIA & .

2 FRESMW

2.1 [ RNAREZER

FEII —JeAR 78 1f1. 40 L5 RNA ODageonso 1E
1.9 Zida, TR BT vt s vh PR WU HAE S 3R A ) A
RNA SE8EMERAF, Ui, AT G 8505
22 IRFFIIRIRFE

FIFHFEVE 103858 PCR M =Pk 7158 1fi 41 i
SMART cDNA 13 13 2] — 4 K2 800 bp 24711
g B (B 1A). BLAST 453 o, XBFA1Y
oAb LGBP A 1R s AR, UESE % LGBP
R B



590 3 W ¥

[ 31 %

bp
2000

1000
750
500

250

100

A B

bp
2000

1000
750
500

<556 524 —

250

100

C

K1 =P 7 Imgn i LGBP HI%E A v b

Fig. 1
M: DNA XS 53 T FARifE DL2000; (A),1: fRSFIFFI 45, (B),2: 3RACE #7145 2H; (C).3: 5'RACE #1454,
M: DNA marker DL2000; (A),1: Amplification of conserved sequence; (B),2: Amplification of 3'RACE; (C),3: Amplification of 5’RACE.

2.3 3'RACE #i%

PL 3' RACE Adaptor M 514 & i i 28 — 4
cDNA, £ H A PCR Ja3i15—4 K4 550 bp 1 H 1
i (B 1B), Ze[mlfi, Wl 71 BLAST 20#7 5, &I
A5 HAR IR ) LGBP A5 AR, I H.
H 127 bp SHEARIRIR PR ES, K,
1 5E I =P 7 LGBP LK () 3" 751
2.4 5'RACE #i%

FRH S'RACE #:EJLRE, W% PCR J5 3k 13 1M
H (& 10), [Hie. M7 JE 3 524 bp 1751
2 BLAST 7r#r, 7 B 5L ) LGBP
BRI IAIE, HA 227 bp S IEH) 52 S HE,
DRI, IR SEA =R 171 LGBP LR 5751
2.5 LGBP EEBEMEEFNT

Wi B B AR F R A S A 3% e A1 HEA T
Priz, LERILE AR =Pk T8 LGBP LR 5E
# cDNA J74)(E 2). % cDNA 75114 K24 1 378 bp
(GenBank Y5 & GU328036), H:FF4u5 1 095 bp
(TR SEHE(ORF), fEJEDH 1) 5" &4 138 bp (1
4w [X (UTR), 3545 144 bp [ UTR, AATAAA
MRS . X —HER gL & A i 365 MR
PR, Forar 16 ANEIERR M AE 5 KP4 . T
BRI 2> 7R A 39825.24 k, 5 HL 5Nl 4.49.
QIR Y HTR W, =Pk T LGBP &AM
AT 45755 T B 40 M G BRIk RGD(Arg- Gly-Asp)
ot PIANELER) N-BESEAL AT 25 NRS Al NDS; —
AN C IR IL AT A SAR; INEEE 78 A5 280
PR FEIR 1 Glyco_hydro 16 Sifalak . — 2 4 k) Tl
RW, PR TR IR 2 5-B-1,3-HI R ME 4 & R A
ERIR R o B, A B TS, MANE — ek

Gene cloning of LGBP in haemocytes from Portunus trituberculatus

HIW B H AL TCRAE I, DIE 2R ai i g T
otB MR G E H (& 3).

W IRTF I PR T8 LGBP NP 41 5 5%
GenBank(7 /5 : GU328036), ik % /541 ELxt A&
MR KSR T 4 5 Th A 98 88 Eriocheir
sinensis(F1605172.1) « 1 [E X} £F  Fenneropenaeus
chinensis(AY871267.1)« &g [CJE iR Procambarus
clarkii(FJ410910.1) « 40l ffi ¥£ X U} Litopenaeus
stylirostris(AF473579.1) . LA i X UF  L.vannamei
(EU102286.1) Z [CIHUF Macrobrachium rosenbergii
(GQ228481.1)FIIHHEL U Pleniusculus(AJ250128.1)
(RITRIDETE 23 1R 74% . 71%- 1% T1% T1%- 71%-
69% A1 68%, AR W IR 28 K5 1R 1> 41 [ 951 73 31 Ay
2%+ 69%-. 70%-+ 67%-+ 67%- 71%F1 63%.

FIH MEGA4.1 At — 2% JURP IC A HES) )
(I 2 B -B-1,3- M B 45 5 BRI A0 B-1,3-H1 SR B &
48 F1(B-1,3-glucan binding protein, PGBP)Z LR
FFHNEAT T 50 1 RG500 M, K2R IT 5 Ak
wAERE, H N-J DB TR0, MRSk
BB 4T LUE . PR TR LGBP 5414
TEXTHRIY) LGBP A AH R IR, SRA R — AT
9, 5 A YR B B8R (E.sinensis) I T OR
(Pleniusculus) 1¥7 3t 1k B 2§t B 3T 5 BE 47 X6 dF
(Penaeus monodon) F1 H A B X W (Marsupenaeus
Jjaponicus) i) BGBP 5 i [E X} iiF (Fenneropenaeus
chinensis). 55 WX (F.merguiensis)if] LGBP 8
BA B R .

2.6 =7k TFE LGBP EEMFRIEER ST

RT-PCR 43 #t LGBP A& K7L =il 1 BEAN 7] 4
ik, SR RIAE M R ONE.
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GAGAAGCGAGAGCTCTGCTCCTCCGTCACACCACCGGTCTTATCAACGTAACGGAAAGCCTACATCTTG 69
TACCAATGCCACTGGTACATCACACCGTCACTACCACCTCCTCAGTGCTGCGCAGGTTATCAGGTCAAG 138
ATGCAGGCCGCCCTATGTGCATTACTCCTAGTCTCGGGAGCCCTCGCTGCAGACGTGCTGGATCCCGCC 207
MQAALCALLLYVYSGALAADVLDFPA 23

TCCTGCACTGCCTTTCCTTGTCTGATCTTCGACGAGGAATTCAACTCTTTTGACCATGATACCTGGGAA 276
SCTAFPCLTIFDEETFNSFDHDTUWE 46
CACGAGATCACAATGTCCGGCGGTGGGAACTGGGAATTTCAAGCTTATCTCAACAACAGAAGTGTGAGC 345
HETTMSGGGNWETFQAYTLNNERSVS 69
TACACCCGCGACTCCACCTTGTTCATAAAGCCGCAACTGATGAGTGATTGGAAGGGCGAGGACTTCCTG 414
Y TRDSTLFTIEKPQLMSDWEKGETDTFL 92
AGCAGCGGCGAGCTCAACCTGTGGGGAATGAACGGACGTGGCGATGTGTGCACCGCCAACCAGAACTAT 483
SSGELNLWGMNGRGTIDVCTANG GQNY 115
GGATGCGACCGATTCGGAGACCCAGTCAACATCATCAATCCCATCATGAGCGCCAGGCTTCGATCCCTC 552
G CDRFGDPVNTITINPTIMSARTLTERS.L 138
CCGAGCTTCGCCTTCAGGTATGGACGCATTGAGGTTCGGGCCAAGATGCCACGTGGAGACTGGCTGTGG 621
PSFAFRYGRTIEVRAKMPIFRGTIWLW 161
CCGGCCGTGTGGTTGCTGCCGCAATACTTCACCTACGGACTGTGGCCAGCCAGCGGTGAAATTGACATT 690
PAVWLLPQYTFTYGLWWPASGETITDI 184
CTGGAATCAAGGGGTAATGACGACTACGGTGACCTGAGTAACAGAAATGCCGGCACCACCCTTCACTGG 759
LESRGNDDYGDLSNRNAGTTTLHW 207
GGACCCTACTGGCCTCTTAACTTCTACGAAAAGACAATGGTTGAATACACCGCCAACGACGGTTCATTC 828
GPVYWPLNFVYEEKTMVEYTANDGSTF 230
GCCGACAGCTTCCATACCTGGCGTGTAGACTGGACCAGCACTGAAATTAAGGCGTATCTGGATGACGAG 897
ADSFHTWRVDWTSTETLEKAYTLDTDE 253
CTGAAGATAACGATCGACCCGGTCACCAACTTCTGGAACTTTGCCGGCTTGGACGACTCTATTGACAAT 966
LKITIDPVTNFWNFAGLTDDSTITDN 276
CCTTGGACTTCAGGAAGCAAGATGGCGCCTTTTGACCAGAAGTTCTACATCGTCATTAACCTTGCTGTG 1035
PW TS GSKMAPED QEKTFYTVINLAYV 299
GGCGGCACCGGTGGATTCTTCCCTGACGGCATCGCTGAAAAGCCTTGGTCCAACGATTCGCCACAAGCC 1104
6GGTGGFPFPDGIAETEKPWSNDSPQA 322
TTCCTCGACTTCTGGAACGGACGTGGGAAGTGGCTGCCCACGTGGGAACAGGGTGAGGGCAAGATCAGC 1173
FLDFWNGRGEKTWLPTWEG® QGETG GTEKTS 345
GAGAAGGCAGCATTGCAAGCGGATTACATCAAAGTATGGAAGATGACTAGCTCCGAGGAATAAAGTAAT 1242
EKAALGQADYTIEKVWEKMTSSEFE x 365

GAAGAATGAGCCATGGAAGGCACGCAAAACACTGTACGTTTGTGGCACATGTTTCTTTCCATACATGAT 1311
TGTAAAGTAAAACAAAATAAGTAATATGATCGCCTTTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1378

]2 AR 7 LGBP SE[K cDNA J741 S Hxt B ) U L 1 77 41
Fig.2 Complete cDNA sequence and its deduced amino acid sequence of LGBP from Portunus trituberculatus
RORIRZ L RO TR BRI TN 0 NBEREALAL 0 TTHE B RGD(Arg-Gly- Asp) R A BRI IIL; iU R RIZ )
SAR NG C MIBFRILAL A
The asterisk (*) indicates the stop of coding and the underlined amino acid sequence represents the signal peptide; Potential N-glycosylation sties are

shaded and italic; Two RGD (Arg-Gly-Asp) putative cell adhesive peptides are boxed; A dotted line marks a potential kinase C phosphorylation site.
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¢ H—H-+—H—H—+—1—HHH-— - HHHHIO—HHH—H— 0 Coil, Regions-Gamier-Robson

F — - — - — - - @ Flexible Regions-Karplus-Schulz

H @ Hydrophilicity Plot-Kyte-Doolittle

B Antigenic Index-Jameson-Wolf

O Surface Probability Plot-Emini

K3 =Pk T8 LGBP [ &K Hr

Fig. 3 Prediction of secondary structure of LGBP from Portunus trituberculatus

91 "PEBAXSIF Fenneropenaeus chinensis LGBP
96 | L BaF BRI F.merguiensis LGBP
100
44

BE 1 XFEF Penaeus monodon PGBP

H ASHEX AT Marsupenaeus japonicus BGBP

100 50 R IAEEUF Procambarus clarkii LGBP
34
JLYNEER I Litopenaeus vannamei LGBP
F5fLIs Ul Chiamys farreri LGBP
49

ﬁ|— WRIN AT Homarus gammarus BGBP
100 HHAEGFSR Eriocheir sinensis LGBP

——— Z[RIHIF Macrobrachium rosenbergii LGBP

100

JEIEAT Pacifastacus leniusculus LGBP
ZMFAEEKTUE Lostyvlirostris LGBP
SR T8 Portunus trituberculatus LGBP

0.2

4 A[FAYF LGBP/BGBP 2 E MR T 41 R G ik i
Fig. 4 Phylogenetic analysis of LGBP and BGBP with different species

o [E W XS LGBP:  Fenneropenaeus chinensis LGBP (AAZ41363.1); =7 WXJUF LGBP: F.merguiensis LGBP(ACR56806.1); B X4 BGBP:
Penaeus monodon BGBP(AAM73871.1); HARZENIMF BGBP: Marsupenaeus japonicus BGBP (BAD36807.1); i [KJii#UF LGBP: Procambarus
clarkii LGBP(ACR20474.1); NL4NiE5TUF LGBP: Litopenaeus vannamei LGBP(ABU92557.1); #1ifL&3 VI LGBP: Chlamys farreri LGBP(AAP82240.1);
WM RIT BGBP: Homarus gammarus BGBP (CAE47485.1); " E4kE#E LGBP: Eriocheir sinensis LGBP(ACR56716.1); %' [CVHUF LGBP:
Macrobrachium rosenbergii LGBP(ACT33045.1); il UF LGBP: Pacifastacus leniusculus LGBP(CAB65353.1); 40 f¥EXTUF LGBP: L.stylirostris
LGBP(AAM73871.1); =¥tk T LGBP: Portunus trituberculatus LGBP(GU328036, AM5%).

BEAMLA TP AT RSN S) LGBP FERIFESRAIIAAAE,  RIAREAERN A6 h) LA &, BT
HAEMAN A FERENR T s W i O 8 B, BRI AN R AR B R O] AL 1 3R 08 =
MIVLAI(E 5 FE 6)o RS N BRI G AFITE A 78 6 h NI LI, BE)S4EREB/KT, 72 h
SPER TR A0 i RT-PCR 73 K B, LGBP R[N (F) I XA TR, R A FEROR (8] 7 F1E] 8).
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bp

580 <—LGBP
e ————

2

<— B-acin

K5 LGBP JERIAE = JEiR 78 % AU ki
(B-actin FEPHIE N Z)
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