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Peptidoglycan recognition protein AaPGRP-LC is involved in immune

responses against bacteria in Aedes aegypti (Diptera- Culicidae)
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Abstract: [ Aim] The objective of this study is to elucidate the roles of peptidoglycan recognition protein
LC (PGRP-LC) in response to bacterial infection in Aedes aegypti. [ Methods] The mRNA abundance of
genes of antimicrobial peptides ( AMPs) in mosquitoes at different time after infection of Enterobacter
cloacae was measured by quantitative real-time PCR ( qPCR). After interference of PGRP-LC by RNA
interference ( RNAi), the expression profiles of immune-related genes were detected by qPCR. The
recombinant protein AaPGRP-LC was expressed by prokaryotic expression system and purified through a
Ni**-NTA agarose column. The quality of the purified recombinant protein was tested by Western

blotting. [ Results] Gram-negative E. cloacae bacteria could activate the expression of genes of AMPs in
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Ae. aegypii at 6 h post infection. After depletion of AaPGRP-LC, the transcription levels of genes of

AMPs were significantly decreased during bacterial infection. The expression levels of immune-related

genes involved in Toll and IMD pathways were down-regulated after interference of AaPGRP-LC. Western

blotting of the purified recombinant protein AaPGRP-LC showed a clear and unique target band.

[ Conclusion] AaPGRP-LC modulates the transcriptional expression of genes of many essential AMPs and

plays an important regulatory role in response to bacterial infection. It is involved in the regulation of IMD

pathway and may also regulate the Toll pathway. The obtained recombinant AaPGRP-LC can be used in

the follow-up study.
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KR SE R GNE T 19 B A B 9% R ¢
JE L MR BT A0 T RS SR R AR A ME— i
4% (Lavine and Strand, 2002; Akira et al., 2006;
Lemaitre and Hoffmann, 2007) , thJ& M\ ICEHESH M
FEHMES Y IR <F 9B TALH (Xiong et al., 2015)
I PEFR G AT G P ICHR 53, A e A g8 AR A
9, 8 U A A AR X A W RO A AR AR 4
(Hultmark , 2003 ) 4 Jfd 658 368 28 1L 248 i %o g D 4
AT WA ) (B2 25 1 FH RN G 98 1 RIS IO TR . 44
VR A 3 5 A L €5 2R R 7 A T K (antimicerobial
peptides, AMPs) ARBAHEIFAR . BT KA Az 32
K H8T Toll {55 ( Toll-like receptors ) 3 [ FH 4 J25 ik
[ ( immune-deficiency, IMD) i [ ( Meng et al.,
2015) , 75 B 132 3 S A S 1, 3 PR 3 i 23 5 |
ELHE s A NF-kB ORI, S 278 g 7 A 4 i vh &
AT BT PTIRSr M B bk EL b (Janeway and
Medzhitov, 2002 ; Lemaitre and Hoffmann, 2007) ,

T 4P 2 T % 11 TR S AR T T AR
524K ( pattern recognition receptors, PRRs) {H 55
J AR 5 R AH D¢ 4 F B 2 ( pathogen-associated
patterns, PAMPs )  ( Janeway and
Medzhitov, 2002; Yu et al., 2002; Hetru and
Hoffmann, 2009) ,— H PAMPs #% B #14%) PRRs Jifid
5], B SR RAR i o v 3R 25 B0 DA AR R
BLo>F16 BR AN IR Y (AR A, 2013) o % JEL AR 1Y
PAMPs 3@ J& ff 57 1Y, ) a0 40 & 0 Bk R
(peptidoglycan, PGN) | i £ ## ( lipopolysaccharide,
LPS ) 1L 3 1A 7 SR Ml ( B-1,3-glucan) 55, PGN 5
A SR A0 DY B 4% 2H % ( Schleifer and Kandler,
1972) o Fi A A 5 22 [ B 1 A4 i R 8 0 o 22 G PH
2 B9 PON 75 = KA 07 8 b A —A> 2 pE 1)
(DAP) B, Ho A (1) o =% [ BH 4 40 T8 7R 10 B A —
A L-#fi & R (Lys) %% 2 ( Schleifer and Kandler,

molecular

1972) ,

ik & i1 5 25 B ( peptidoglycan recognition
proteins, PGRPs) JZ&i#F 4k I 75 FE L 57 B9 1R 51 PGN (1)
4 PRR (Leulier et al., 2003 ; Royet et al., 2011)
Tt B L L3, H PGRP 1y C yig kR A7 —
AN BE DR SF Y 2 160 A 2 BE R (1) PGRP 45 14 1
(Werner et al., 2000; Dziarski and Gupta, 2006) ,i%
S5 A6 I8 5 A0 Y N- £ T iR - - TN 2 TR T i il
( N-acetylmuramyl-L-alanine amidases ) [&] Ji 4 1R &
(Yoshida et al., 1996 ; Kurata, 2014) . RYE5E 34K
(R R/ INFIZE AR S8 A8 B, 7T LK B HL i) PGRP 432y
a4} %9 PGRP ( short form PGRPs, PGRP-SX) Fli&
i al i P A K B0 PGRP (long form PGRPs, PGRP-
LX) (Royet et al., 2011) , 0] DIAR J5 & 75 B A il
TEVER: PGRP 43 A i {L A PGRP F14%5 4 % PGRP,
fEA B PGRP Al LAVH R PON a8 B A % I 1% 7
(Mellroth and Steiner, 2006; Zaidman-Remy et al.,
2006, 2011; Paredes et al., 2011; Costechareyre et
al., 2016) , 454 % PGRP AT L1454 PON JE¥H{5 S 1%
B2 T UHE TR (Royet er al., 2011)

PGRP FIAIEZ A Bombyx mori h YR INF], %
PHATLIZE A Lys %1 PGN 134016 2 4L 38 42 1Y 1) 4L
AL (proPO) ( Zaidman-Remy et al., 2006) . Ffi
J& 1E B 5 S0 Drosophila melanogaster ( Werner et
al., 2000; Dziarski and Gupta, 2006 ) . 4 5 K i
Manduca sexta ( Yu et al., 2002) A0 [X] Lt V. 42 &
Anopheles gambiae ( Christophides et al., 2002 ) % B
Hurh Rl A I, TE RIS EAR P, A ] S8 1Y
A PON Al LA 5 AN A B9 4 3 PGRP 45 5 3G AN [
M40 2 3 % ( Leulier et al., 2003; Stenbak et al.,
2004 ; Kaneko et al., 2004) ., HrpEEE H PGRP-
LC &y IMD 3@ B& | i 5 2 1 Bk R B UM 2 1, ]
DATRUI DAP R ik 28 05 DT 7E I D5 44 P 930 TMD
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JSAETE SR A A X] LT e i 55 B s b PGRP
KGN XM BT &4 TR, X+
PR YIS Aedes aegypti o PGRP G 70 KB ig A
38, (E 3R K AR R AN ] PGRP (1) D) B 38 11 22 £E
o ABE T R AR T R KO O RO R B A
PGRP-LC, #57 Ho AR 35 F B e 40 1 e e s A b i
VEHT 8 6 A T M, S U 1Y B 4 4
HET BB

1 #R5HE

1.1 #tEHR

Z: [ Hays il Raikhel (1990) )5 4 7235 S fJ*
B UGAL/Rockefeller fifi 58 o h IR LAZE 4R 7K Fil 10%
(R RERIRROR 77 . W HORAE 72 b JE IR FRNG if  E
HAEFH P A 3%, WAL 72 h 5 750 B i A g 4R it
H= R, A sh W i e A A S S sh
BRERA) (R AE DG ZE SR IR AT Hh [ B2 B sh W it 53 e
SR o B Y 22 D1 s b
1.2 WEEEMFEIRE

BAYH BT & Enterobacter cloacae Wa [ 1 [E 318
WA RS B G, TE IR RS SR A
Fr, HAEFRIELE J 37°C 0 WCHORAE )R 72 h 47 i
SEH . JCR R PBS IS WAE 9% IR R BT i A A
PRI, OB (AR5 0.8 ~ 1.0 J5,2 500
x g B0 5 min, G Y PBS UL 3 W, BiF)E
BT I B, P MEPE R AT R (Zou et al.,
2010) , BRIAHAFEEGLSE 6, 24 F148 h, fAHE
W8 Sk AH [ Ab B ) i o8 B Ui, 2 B8 &= TRI
Reagent ( Sigma ) 1, F M8 3 #F & %% ( Kontes,
Vineland, NJ) W& (Wang et al., 2015) 451 T
-80°CyKA .

1.3 RNA F#t (RNAi)

MR Zou %5 (2013 ) [ J7 & ffi ] T7 RiboMAX
Express RNAi System ( Promega ) i3] & 12 % H Ui
BT 513 & AaPGRP-LC ( GenBank %5 5%
5. CH478382. 1) XUsE RNA B Al 1B 4 (o ¢
3 % H ( green fluorescence protein ) & GFP
(GenBank %5 5. MF136447. 1) & BOW4E RNA
X HE (Wang RJ et al., 2017) . i FH (95195 51
w1 PR,

BOPIAL 24 h P9 B MEPE IS H | fi FH Nanoliter 2000
Injector ( World Precision Instrument ) ¥ ¥ %% RNA

(4 pg/ul, 0.3 ~0.5 L) A SONIR 647 455
4% (Wang et al., 2015; Zhao B et al., 2016) , 34}
XUE RNA J5 48 h A7 RGeS0 (BB A spifb 5 72
h JEATIRGL LG ) |, B AT G 5 6 h BEAT AR
KAE AR QAR AE T A 5 1.2 1 —2L,
1.4 RNA {2E{.cDNA WRGMIM L X ER
PCR( qPCR) 5218

%% Wang XL %5 (2017) By 5% 1.2 F1 1. 3
TR R BT S RNA $21, fd F] NanoDrop
1000 Spectrophotometer
DE, USA) M RNA ¥ B2 I 45 1% 130l 58I
F RS 0 L R A 17 O

BAAEFEEC 1 pg & RNA, ffi A} TaKaRa [
PrimeScript RT Reagent Kit with gDNA Eraser 77| &
AT I 5551 ¢DNA,

fdiFH Primer Premier 5 7 5& & JIr 7 6 U 5 X 1Y
Wt XTS5 F AN AN 1 R . kil 2 A
BLHE K B 0 & 1 & I PGRP-LC, PGRP-LE
( GenBank & 3% 5. CH477976. 1) 1 PGRP-LB
(GenBank 5% . CH477643.1) ,$1 5 K FE A CecA
(GenBank % 5% . CH477197. 1), DefA ( GenBank
Bk S, CH477283. 1), At ( GenBank % 3% 5.
CH477270. 1) #1 Dipt ( GenBank % 5% . CH477317.
1), IMD H % #H 56 3t UevlA ( GenBank % 5% 5.
CH477810.1) , Dredd ( GenBank %t 5% . CH478203.
1), Kenny ( GenBank % 3% 5. CH477839. 1),
Ankyrinl (GenBank % 3¢5 CH477646. 1), Ankyrin2
( GenBank % % 5. CH478148. 1) F1 Ankyrin3
(GenBank %35 CH477734. 1) UL} Toll {5538
BEAH X SE A TollIA ( GenBank %555, CH477452.
1), Tube ( GenBank % 5% 5. CH477455. 1)
Spiitzle2 ( GenBank % 5% 5. CH477217. 1), f# H
TaKaRa [ SYBR Premix Ex Taq"" (Tli RNaseH Plus)
171 & #1 PIKOREAL 96 ( Thermo SCIENTIFIC) £ %
BEAT LR ¢ e E B PCR 5256 (Zhao Let al., 2016)
TESEINZEOGE HE PCR S28arfy, LA KB i o A% b
& 1 S7 (ST ribosomal protein ) & RPS7
(GenBank %5 5. CH477586. 1) iy N 2 4 i B AR
W (Hou et al., 2015) , R Fpab FB'E 3 R Y27
A, ERARSAEEN 10 pl: BTS04
1 pwL, 5 wL SYBR Premix Ex Taq, 1 pL Fii B AR
¢DNA, 2 pL KB 28 F 7K. qPCR J N % 7
95°C HWiAEPE 3 min; 95°CARE 5 s, 60°C iR Kk ZE A 20
s, 40 MIEHR 8 AU T 25 Oy 1 AT AR X

( NanoDrop, Wilmington,
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1.5 AaPGRP-LC WiszfgRikfsiiL
{#i [l Primer Premier 5 1& AaPGRP-LC 3 X ) 4

IXEITEIY (R 1), LA 1.4 15 3R13A) cDNA S

MR IR OB pET-AaPGRP-LC I3 (b AN K W 35 7

M, FE - E i PrimeSTAR GXL DNA Polymerase 3

&1 KWETASIY

Table 1 Primers used in this study

[C I Escherichia coli DH5 o J&3Z 25400, I J5 Eb X}
e P HIIER B S vefE (Wang YH et al., 2017)

5149

Primers

SIYFFI(S -3")

Primer sequences

H ™1

Target product

qPCR-CecA-F
qPCR-CecA-R
qPCR-DefA-F
qPCR-DefA-R
qPCR-Att-F
qPCR-Att-R
qPCR-Dipt-F
qPCR-Dipt-R
T7-AaPGRP-LC-F
T7-AaPGRP-LC-R
T7-GFP-F
T7-GFP-R
qPCR-PGRP-LC-F
qPCR-PGRP-LC-R
qPCR-PGRP-LE-F
qPCR-PGRP-LE-R
qPCR-PGRP-LB-F
qPCR-PGRP-LB-R
qPCR-Uevl A-F
qPCR-Uevl A-R
qPCR-Dredd-F
qPCR-Dredd-R
qPCR-Kenny-F
qPCR-Kenny-R
qPCR-Ankyrinl -F
qPCR-Ankyrinl -R
qPCR-Ankyrin2-F
qPCR-Ankyrin2-R
qPCR-Ankyrin3-F
qPCR-Ankyrin3-R
qPCR-Spz2-F
qPCR-Spz2-R
qPCR-Tolll A-F
qPCR-Tolll A-R
qPCR-Tube -F
qPCR-Tube -R
AaPGRP-LC-F
AaPGRP-LC-R
qPCR-RPS7-F
qPCR-RPS7-R

TGGCTGTTCTTCTCCTGACC
CCCAGCTACAACTGGAAGAGC
AACTGCCGGAGGAAACCTAT
AATGCAATGAGCAGCACAAG
TTGGCAGGCACGGAATGT
CGCCCAGACCTAAGGAAGC
ATCAACAGGACGAAGGAACG
GTCTCCCTGAAATCCACCAA

TAATACGACTCACTATAGGGCCGAATATTGGCAGTATAGC
TAATACGACTCACTATAGGGAGTGTGAGCACCCTGTTTAT
TAATACGACTCACTATAGGGCACAAGTTCAGCGTGTCCG
TAATACGACTCACTATAGGGGTTCACCTTGATGCCGTTC

CAACCGGGCAGTCAGTTAGT
TGTTGCCAAACGTGATGTCT
TTCTCTTGGATCCAGCTCGT
CATTGTTCGTGGTGGAAGTG
ATTTAACGTCGTGGGAGCAC
TGATATTGTTCCGCACTCCA
TACCGCGTAATTTCCGACTC
ATGATCATGCCAGTCCAGTG
TTCAACCGGGACCTACAATC

TAAACCGAACAAACCGGAAG
AAATTCTTCGCCACGATGAC
AACGCGACCATGGATAAGAC
CGTCCGGTATTGTCCTGACT
CGGAGTGGTCACCTTTCAAT
GATTGACGATGTCGATGTGG
GCATGGTGCTACAATGGATG
ATCTTCCCGTTTCACGAATG
CGTTGAAAGGTGGGAAAGTC
GTCTGCTAAGTTGGGACACG
ATGGTTCTGGGACAAACTGC
TTATCGTCGACGGAGCTCTT
CGCTATGTTTGGTCTATGAA
TCGAGTAACGGTGAGATGCA
AGAAGTCAACAAAACAC
TCATTCCTGCCAATGGTT

TCAGTGTACAAGAAGCTGACCGGA
TTCCGCGCGCGCTCACTTATTAGATT

CecA

DefA

Att

Dipt

T7-AaPGRP-LC

T7-GFP

AaPGRP-LC

AaPGRP-LE

AaPGRP-LB

Uevl A

Dredd

Kenny

Ankyrinl

Ankyrin2

Ankyrin3

Spiitzle2

TolllA

Tube

AaPGRP-LC

RPS7
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i ] TIANGEN (14 R J5bz /N 38 12 70) & 32 JBCH:
BRI A A BL21 K A T U 32 25 40 i ( R AR A=
WA (L5 A RA D) o, T34 50 pg/mL RIIR
FEN LB 5535 5P 7E 37°C PR3 2 ab B Kb,
JMA 0.5 mmol/L ) IPTG,16°C 535 18 ~20 h, F
4°CELO R, H PBS ¥ R, FHK s & R K
J& F lysis buffer (5 mmol/L Tris-HCIl 1 30 mmol/L
NaCl ¥ T L85k h ,pH 7.5) B8, T oK L b4 7
FARRRE (Chen et al., 2014) , 5y 0B850 05 B E W
7 Ni*"-NTA agarose column ( Qiagen) 15 %] 5 2f 2§
H. i /] 4% ~ 15% gradient SDS-polyacrylamide
gels (Bio-Rad) #47 - ¢ H ik 2 B4 3R 79 A4 I i ¢
B HL, Yk ( sodium dodecyl sulphate polyacrylamide gel
electrophoresis, SDS-PAGE) 3 % Sy 7 w5 e 4,
S5 H AL ENE /3BT ( Western blotting ) 47 HE
HE R BRI,

1.6 EENIESHh

SR TN A T T 56 P2 VL UK S K AR % & PVDF I
(Invitrogen) |-, TBST P& 5 min, & AWK E M4 5
min, 1 A — $ii Anti His-Tag Mouse Monoclonal

A CecA

AR IR

Relative expression level

6 24 48
S N ] (b)

Time post infection

C Dipt

HIXT RS AT

Relative expression level

6 24 48
S IR (h)

Time post infection

Antibody ( B4 ) N 2 h, TBST PEAR 4 1K,
5 — Hi Anti-Mouse IgG (H + L), HRP Conjugate
(Promega) Z i 52 i 2 h, i H] TBST PEAR 4 ¥k 5 it
78 % (Hansen et al., 2005)
1.7 HEZItSSH

SEIGEPE {8 Excel 2007 FiI GraphPad Prism 6
AT oM AL BN P SR A5 R M + bR
(SE) ZR7w  Ab BRI 9 22 58 ] Student” s ¢ K50 647
GrHT, 25 R E K P <0.05,

2 #R

2.1 E=Z=KPAMAREFIBFEREHRFRER

qPCR 25 7R (B 1) RIS VA B AT B4 )5 1)
6 h #1124 h([& 1: A - D), 3% R Byt s ik 5
CecA, DefA, Au F1 Dipt By3F357E mRNA /K3 145
F L, Hrh 24 h gy EIRAEECEE AT 6 h, TR
YeJ5 1) 48 h, CecA Fll Ane FEIRIB R ZETH(E 1: A
D), DefA Fl Dipt ik L R{H 5 PBS b Hf 3R K

B . DefA
%0 NN PBS
2 20 A rc
g = 60
i 2 50
_’.EJ { 40:_ *
® & a4t
—“— o
=< v 31 ns
£z 2 r;
s 11 N N N
0-

6 24 48
SRR I 7] ()

Time post infection

AR K

Relative expression level

Y5 I ) (h)

Time post infection

FL S136 B o R B B P IS AN [ RF 1) i SR AL T IRRE AT 40 S K

Fig. 1

Transcription levels of AMP genes in Aedes aegypti at different time after Enterobacter cloacae infection

A: CecA; B: DefA; C: Dipt; D: Awr. PBS: %} Control; EC: BIIWIHFT & Enterobacter cloacae. ¥4} F-HI{H + brifiiz, RPST VE NS A,
PBS 4bFZH pyFe R T R, 25 B Student’ s ¢ ¥ K 0E 474307 Data are mean + SE. RPS7 was set as the internal reference to determine

the relative expression level, which is normalized to the level of PBS treatment group. The significance between different treatments was tested by Student’

st-test. ©: P<0.05; ns;: P>0.05.
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PSR LA 22 5 (1. BRI C) o VEAHUIA
KA F (Waterhouse et al., 2007 ) , CecA Fll DefA &
TRAE FH A V8 AT BB 5 1 35 B b R i
F,6 h BF3A%] 50 ~80 {5 (K 1: A FIB) o XA
T8 A T R ) R T L7 6 ] PR sl T 35 B AP
(R 328 SN, AF 2 B T Toll 5538 #% Fi IMD 3 [t m]
DA [R]85 50 B R 7 2R (Zou et al., 2011) , FFR
REHM 2 B8 B A B ) B e B0 T W — M5 5
%o
2.2 AaPGRP-LC iz E M ERE M FRIX

J T B R A A RNAL 435 Je A it PGRP-LC
VUG, 7E35 K ARt 7 BH 740 i B JER e 1) 3k i o
PGRP-LC /)% 5% 7K F-TF 8 0 Bt ok 25 PR 38 3k £ 1)
SN, A58 0 qPCR AR HoA SE e X b 47 7
R, 45 5 8 on, B I A O R S
PGRP-LC [5G 5K (B 2: A) . BIERE, THE
PGRP-LC J& , G s /KRR T 29 75% (1 2: A)
[, % PGRP-LC BT 25 Wi He [R] 5 5 L B

PGRP-LE (/%% 5% 7K -, B PGRP-LE 4% 5% K F- IRl ke
ANZ B B FF B s (T 22 B)

SRR 390 P T T I 1 35 B AP tsg v e R R 3 P
CecA I DefA ()3 38 W T, TSR 1 3
YZIG I TeEm (B 2: D A E), B2, 513k
GFP [{3% KIS EL , 98 PGRP-LC J5 3% K AR IS
BT R EE Rl CecA FN DefA 1) %% 5% K -tk 25 BEAIR
(El2: DAIE), HBIE AT B 0BG R il i T4
PGRP-LC 135 JL BRI, CecA I DefA JE R (1) & 35 7K
AR T AR I B R T T4 GFP )5 jdge
BFIVA B T TRT 119 35 B P s v 3k G A4 366 PR 1) e Sk ok
(Kl2: DHRIE), XK PGRP-LC %% 57K 1 BRI
PR R T 35 K APHISOR, X 2 B 4 R A 18 B AT
PR T 5| R () e g ) I . iF— 25 N T PGRP-
LC 7E 35 K AP asen iy 200 T Jek e v (1% S A

A FHF R 5L PGRP-LE , PGRP-LB ()%
SRR 5 CecA Fi1 DefA J R 4 2 14485 = AH AL
ks (8 2: C) , HRA R AER Rz 2R YL

A PGRP-LC B PGRP-LE (0, PGRP-LB
S *
_ I . * : _ f = 1 _ f ¥ 1
L5 [*—l L4 ns ns 1.5 * . —= :
= ns * - L )
B g I 11 L B £ 3 ns B g ns
Xz 1.0 ns %7 — %% 1.0 | —
ing: Lo 2 £
o R i)
Z .05 [ ) 705
3 £z £ 3
3o =l m =, iz . |
& & & & & & & & & &
AN CAIIRY ¢ LA\ S AN 7§ O oY
$ ® Vg o8 g by ’ O ¢ W
v N (?S » b N 3 (XS v N (XS »
g S R S R Y
D E DefA F Att
S ns
ns

XS TR 7K

Relative expression level

(=]

|

%0,

HHX kK
Relative expression level
oW
P
<

=
2,

_

LISy e
Relative expression level
) ~
" -

5 0 mjm_||
» ol L o) L o) O
L ¥ USROS
O oA LS A VA '
» (XX 's(ﬁ o Q\) (XX
3 3

K2 RNAi 4 AaPCRP-LC FVEH B i KT 18 X0 35 S AP ISCHT 1 A PR B S K (52 )
Fig. 2 Transcription levels of genes of AMPs in Aedes aegypti after interference of AaPGRP-LC

by RNAi and Enterobacter cloacae infection
A: PGRP-LC; B: PGRP-LE; C. PGRP-LB; D: CecA; E: DefA; ¥ Aw. PBS: X[ Control; EC: BT Enterobacter cloacae; iPGRP-LC . T4
PGRP-LC Interference of PGRP-LC. ¥4 J F-Y9{H + FRvEIR . RPST fENNB LA, 5% GFP(iGFP) J5 PBS kb HI4 (£ ik AXTIR, R E%
P Student”’ s ¢ #5565 $E47 43 #7, Data are mean = SE. RPST was set as the internal reference to determine the relative expression level, which is

normalized to the level of iGFP and PBS treatment group. The significance between different treatments was tested by Student’ s ¢-test.

P>0.05. &3 ~4 [] The same for Figs. 3 and 4.

*. P<0.05; ns:
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SN, P PGRP-LB %% 55K 32 2 1 40 Ik
Y52 . 76 T4 PGRP-LC J5 W3R R fjtiserh  Hk
ki W BRI, 300 PGRP-LB 1% 5% K F & 5%
PGRP-LC $4M 1,

AHXT T PBS Ab 3, U TR K Ane FE DR (%) 35 i 7E
BB A e W T (B 2 F) o AT
CecA F1 DefA JEIH 7214 PGRP-LC J5 , 5 T4k GFP
(35 AP MSCAH B, o 35 S A S5 A AH ] ) J% s Ab 3
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