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Identification, cDNA cloning and sequence anlysis of a peptidoglycan-
recognition-like protein Gm21 in Galleria mellonella

SHI Huai-Xing™ ZENG Hong-Mei QIU De-Wen ™"

(Key Laboratory of Integrated Pest Management in Crops, Ministry of Agriculture, Institute of Plant

Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract An investigation was made of the immune protein in Galleria mellonella L. that had been immune-challenged
with toxic protein. A peptidoglycan-recognition protein, Gm21, in hemolymph of G. mellonella was identified by two
dimensional (2-D) electrophoresis, and the encoding gene was cloned by RT-PCR and RACE. The full length ¢cDNA has
the complete open reading frame and encodes a protein of 211 amino acids. Sequence analysis indicated that the protein is
a peptidoglycan-recognition protein (PGRP) -S-like protein with potential amindase activity. The increased expression of

Gm21 protein in immune-challenged G. mellonella and molecular cloning of the Gm21 gene are important techniques for

further study of peptidoglycan-recognition proteins.
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PGRP) 1 N 19 8 200 25 11 (Zhu et al. , 2003
Song et al. ,2006; Altincicek et al. , 2007 ; Wang
et al. ,2010) Hi & Ik ( Verleyen et al. ,2006 ; Brown
et al. ,2009) A AH X E 3 (Levy et al. ,2004;
Altincicek et al. ,2007 ), fi# 7 B ( Bergin et al. ,
2006 ; Altincicek et al. ,2007) 28, 1% $6 58 (1 i) &
PR T M B U f 5 B AT A 2 O S AR
o

R KT # ( Xenorhabdus spp. ) & —Ffh A T B
HU B3 FC 2k 1L ( Steinernema spp. ) i A B 5 2
QPR T, f Gl 4 iy 2 ol ik A B Hifl JBs LU, B ik
U PN 5 4 i A A, A TR 7R A IO L
PR BAH I 7 A A& R B R A A AR A T
Pt 2= Bl IR B Y S0 g R G, B A8 R AE
( Goodrich-Blair,2007 ) , F 1] M — #k Xenorhabdus
ehlersii B T T 43 2515 1) — B EL AT 1 v 25 1 19
#E 1 XeGroEL(Shi et al. ,2012) , 5 T W52 & 1
Sl B o B 2 SR, FATT AN XeGroEL # 922 J5 1Y
DR L 1 94 B v M S AR B — A 5 A AT G Y 2R Ik
AR E B (PGRP) |, JF 7 B 21 H 4 15 JE A,
B 2L 53 B 7 B R AR, S WF Y A e ) BE A E T
R S ) BE Al
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1.1 #HidR2H
KM Galleria mellonella 1. 2 1 ( ~30 mg)
e LI E S

L2 it

pH 3 ~ 10 NL 13 cm IPG it 4% 1 4 Ho, gt 5t
W B GE /A ; TRIZol Wy B Invitrogen 2\ 7] ; M-MLV
WL W H Promega 2\ 7] 5 Anchored Oligo (dT)
18 Primer, dNTP, Ribonuclease Inhibitor, High
Fidelity (HiFi) PCR SuperMix ¥4 § b 5t & & A
Al A DNA W BR A B Jb st R B A S
FULL RACE Kit l§ H TaKaRa /2 ] ; PCR #H 3¢ i 7
KR b w1 Iz 250 B A st 424 A2 ) s PMD 18-
T Simple 7B A [ TaKaRa 23 7] ; DNA # i 1]
W K JBORE 4 U R &0 3 Omega 24 7] 5 HoAt /= 4k
WG [ Sigma 23 F]
L3 MEE R

RIFE T 75% WS =G, 20 3EA S L
XeGroEL £ 1 145 5 1Y) BSA,12 h [F 87T 12, ik

MR B A ES Sk dUT A b PR
23 ANKE S o WA I I b B ORUAE A R T TR 1Y
PBS i AR AT A ET .0 (1 000 x g,2 min) J5,
B EEET 4 5 RBU KA B R P gk R
HHWEH 2-D quant kit JIf5E .

1.4 EERARRIESH

o — I &5 5 R AR A A 1A SDS-PAGE 43 Bl 78
Ettan IPGphor 3 4% /5 R 2 ik & 40 /1 PROTEAN 11
xi cell WPgEAT . #5 — 18] 2 i AR K 800 wg Y I
WL 9 Tl fE KA BRI (7 mol/L JRE L2
mol/L #ifg ,4% (w/v) CHAPS,40 mmol/L DTT,
2% (v/v) 1PG buffer, JE & R B ¥ ) = 250 uL,
SR EFET A5 ROR SRR LA pH 3 ~ 10 NL 13
em IPG R4 B S i, #2407 25 1 58 56 1
EH.50 V,12 h;500 V,1 h;1 000 V,1 h;8 000 V
FERIER K 20 kVh, 5 4] SDS-PAGE (12% ) H,
Uk, T 30 mA/ME ALYk 4 ho ARG A, H]
Image Scanner III 49 & % 1%, ImageMaster 2D
Platinum 6.0 [ 3 il & H miJF AT RBEEF
A #r (LSD #5586, P <0.05) ,.

R A2 E 7% SCHR (Qi et al. ,2010) 177 i
PEAT o K BU1a) B e 19 £ RO B N g UV Ak
J&, & WA &, 7F Bruker REFLEX IIT MALDI-
TOF-MS J5r %A% b #E A7 K48 S0 % o3 A, B 7 B dis
F Mascot 2 F¥ £ NCBI 4x 8 4 5 [H 41 504 g v it
(FRE

1.5 XEHEZ B E RNA IR E

FHWCANS © & iR X Br RNA g i BIF 5% 58 43
T, IR G B 2 Sk ORI I 4y U0 VR AR T R O
A R AR, R W AR FE R 52 2 M 2 mL
Trizol , 4k ZE AT I 28 My ACIR , % I 8 ¥ B R AL, 9K
Jo H H B0, 4% Trizol {36 B 5 E 47
RNA A2, 2 3 B 5 A1 AE =0 DNA 35 BR 5] 26 B
A RNA gk B8 0 5L 41 DNA 1. 5% 3 fig H 68 i
Pk A RNA ) 5E % 1, Eppendorf biophotometer
plus A% R 25 1IN 40K RNA Yk B K Joi ¢t
1.6 c¢DNA F—%EM

AT 48 A JEAT SR s G L cDNA B —
RNA 4 pL, Anchored Oligo (dT) 18 Primer 1 pL,
RNase-free 7K 10 pL, &%) J5 7E 70°C K% {45 5
min R J5 VKB H, 8K 5 M A M-MLV 5 x Reaction
Buffer 5 pL, dNTP 5 pL, Ribonuclease Inhibitor 1
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WL, M-MLV 2% 5% 200 units, fix J5 F§ RNase-free
KINZE 25 wl, 78 42°CHE 7 60 min 5¢ i 52 55 5%
_SOOC %ﬁ%ﬁgo

1.7 5'RACE

it B8 S'RACE 1R & A9 R AE B , AR YRS K
WY G RNA #EA7 LRk . £ 08 77 Jnd =k
JH 55 U

5 GenBank K 8 ¥ PGRP (% 5% 5.
AM392402) #) mRNA 3' % 41l % 4% 5 51 4 perp-
gspl Fl pgrp-gsp2 (3£ 1) M T 5'RACE [y PCR J2
I o

5'0uter PCR [ : Bt RT 7=4# 3 wL.pgrp-gspl
1 wL 520 4342 He B L ) 25 WL R iR &R, PCR 4
8 94°C 3 min;94°C 30 s,55°C 30 5,72°C 1 min
HEAT 20 AR5 e 5 72°C IE Al 10 min, 1.5% By
OV R P, A DU

5’ Inner PCR [ )W : B 5'Outer PCR = W y= 4y 1
pL pgrp-gsp2 1 pL S84 53 4% LL B BC il 25 pl 20
&R HE 3 DARIAYIR R EE 31T PCR, 973 2%
7 94°C 3 min;94%C 30 s, (53.1,55 F157.7°C)
30 5,72°C 1 min FEF7 30 NG ; FeJm 72°C #EAH 10
min, 1. 5% B f e B KR, (BT H A9 4500
# 4 PMD 18-T # K, %% /b KW #F I DHS o & 52
AL E R, 37°C o i35 5, PR TR 75 O e
T P e B, )

%1 HT5RACE #i2{ PCR RIS #F %

Table 1 Primers for 5'RACE and full-lengh PCR
319 JIFEI(S -3")
Primers Sequence(5' -3")
pgrp-gspl CGGTGGCTCGTACGTATGATGAATG
pgrp-gspl GAGCGTTATCAGTGGCCTCACATCT
perp-F GATTGCAGCATAAACTGACGAAGTG
pgrp-R CTATTTGTGAGTTTTTTTCAAGGGC

1.8 Gm2l £ KW H=[E

45 5'RACE B9 4521, PF 4 2K <DNA J7 51 Jf
Wit BN WESI Y pgrp-F Fl pgrp-R(Table 1) #E17
KILH ) PCR TEFE .

L. 6 By R sk =¥y 1 pl, pgrp-F 1 wL, pgrp-
R 1 pL,HIFI supermix 10 wL fg & 20 wL & &, &
B4 AR IR KR B #E4T PCR SN . PCR 254
% 94°C 3 min; 94°C 30 s, (59.8,57.7,55 A

51.8C )45 5,72°C 1 min ¥ 47 30 NEH; & )G
T2°CHEAH 10 min, 1. 5% Bp i Ml 58 JEC HEL ok A 00, [m]
W H B 261, 3% He PMD 18-T 44K, % 4k KM # T
DHS o A2 25, TR & W 0,37 C i OB 57, Pk AR
T 7% I A6 0 B4 v B, 3000 P 3

1.9 E£YEEESH

Plotorf T H 3 17 JF 7k I3 132 HE /% T, AR
ORF J7 51| B 1% th & B 12 )5 91 , ] SignalP 4. 0 17
55 IR I, Tmap T2 2 3E AT 15 B DX 5 F0 )
16 NCBI [ 3k #6477 BLAST, F #k [7] 96 /% %] , DNAman
FEXF 434, 37 ] MEGA 87 L 2 R .

2 HBRE5HW

2.1 X E ik R R 4 #

FH BSA &% XeGroEL A 31 (1% i 5 ifi 34k 1 28 XL
Wl LUk A B e, R (B 1A, B), H
ImageMaster {453 B N [] 2 11 5 76 A0 B AT I 19 2%
ki, AR WORTES XeGroEL J5 (K 1:B) , &1 %
I EX A (E 1 A) Y 6.16 5,

FEWOZ 05 8K J5 X HdE AT PMF — 90 5 3% 43 47,
K A B S HEAT Mascot K %, 45 A R i 7 A=
) 14 A KB B F B 6% 5 iR 3 19 KIS B2 PGRP
(GenBank %555 : AM392402) % 4 C 4 ik B DT i
(Bl 2).

2.2 KEEIEZH MR E RNA KREL

PG A I &) 5L RNA 28 DNase 4bHS
HEL K R I R RNA 8% Ok 58 %%, A260/A280 R
1. 916, ] LAV /& J5 22 0 S s 2 RACE J )i o

2.3 5’RACE PCR & [

FHAMI pgrp-gspl 51##E47 55 1 % PCR, LK
Ko B A7 il #: % FATTH 56 — KW PCR 7= 4 A
WA pgrp-gsp2 51 AT T 45 2 Ik PCR,IF & & T
N T B AR AT B R RS T R 3N AR IR R
T RN 3 A4S 2kl (1 2) 8 3 A 454143
S TR 2 2 A, 0 25 SR s A ~ 250 bp (1)
WP IIW A

2.4 Gm2l &KW=EE

RATRIE DS R A cDNA £ K% T —%F
5191, PCR RAF B FHMELS . T2, FATR 50 7
28] 5'UTR JF40 it T LiEs| 9, 7 %I 7E 59. 8,
57.7,55 il 51. 8°C i k , H P 7¢ 57.7°C Fl 55°C B
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Fig.1 2-D PAGE analysis of proteins in cell-free hemolymph and spot identified by MALDI-TOF-MS
AT ST BSA B IR I ML AR S 1A UL UK P 5 B SR XeGroEL Ay IR M I 1M b 58 2 11 9 0L ) v K P
C: Rk LME A 1 A IEE Z0E3E (PMEF) 2047
A:2-D PAGE analysis of proteins in cell-free hemolymph from BSA-injected larva; B: 2-D PAGE analysis of

proteins in cell-free hemolymph from XeGroEL-injected larva; C: PMF of expression-increased spot 1.

KAGF) T 700 bp £ AR (FE 3), Wik H B 4
ML EREEAR I 45 R s S —BE 672 bp Ky A
B, 48 S 5 1) 45 AR AT

2.5 Gm2l EEMEMERES

X R REAS E] Gm21 ¢cDNA 4 K it 17 PF # 1 JF
JCBE B HE A3 AT A0, % 7 81 AT 138 bp 9 57 UTR
Fe 91, I 7k ) 132 HE 42 4 636 bp, i i 211 > 2 Ak
fiz ,SignalP 4.0 5§ 23 A~ 2 B /2 0 15 5 Ik,
Tmap I TG 85 R5E X80, 2 — Ff 43 0 26 1, Y
Gm2l H AL &A 188 N&EEMR, it TR AN
21,15 ku R S L 8 6.29, ZJFAIE LIERE
GenBank ( & 535 .JQ687224) ,

2.6 [EiEF 53T

NCBI 7E2k BLAST 253 7k, Gm21 55 H fih
WH E R Bk R KR ) & B (PGRP) f1 49% ~
62% ) — B, 553 B A ry B Ak R R ) &
FB—3U% <51% , i T 853 5 B kR

FEE M REIF ST >, B AT AT BLAST 45 3
e B EL 0 Ty i 0 At B o IR SRR IR SR kAT T
Fe 5 0 25 Lo kit 43 & R, Gm21 55 AT I i i
WP PGRP AR 3K o A T i — 2
Gm21 19 )7 B FFAE , AT TKE BLAST 45 5L rp AH ) )&
e HLEL A BRI 05 P 1 PGRP 5 4 Fh R HL ik file
Fil 15 L 19 PGRP — [ R 47 T Lu X IR 8 T RS &
B, HEXT 4 IR R, Gm21 5 9 Ffr L ik e il O
PR BN B E EA 23 S — S R LRk, L
5 ANV Ay T P T 9 T 600, HL A 4 RO EL AT
YUz B 0 P ) PGRP R [R] B HLAT 3 5 A~ S S R (
4: ), AN, RGERBMER B R, Gm21 HH
A B R 15 7 1) PGRP 4k - [7] — 43 3 ) Bootstrap
{H 2378 5 T A FL Ik e il 775 1 1) Bootstrap {H (&l 4
B),

1 5 JR T its i DX 3R 0 & B, 5 Gm21 kb F []
—4r Y PGRP (v, S MR [ BLAS 5 Ik TG 5 K
X3, 5 Gm21 W&, {0 LB B 4 BE A5 5 Ik
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& 2 5'RACE inner PCR ¥ 18 7=4j
Fig.2 PCR products of 5’'RACE inner PCR with
agarose gel electrophoresis analysis
M:DNA marker; 1:53. 1°C 1B k15 3| ) PCR 7= 4y;2.
55C B KA F Y PCR 7= 4753.:57. T°C iR K14 8]y PCR
a7/
M: DNA marker;1;PCR products reannealed at 53. 1°C ;
2. PCR products reannealed at 55°C ;3. PCR products
reannealed at 57.7°C.
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2 000
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672
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& 3 PGRP-LB full-length PCR ¥ 3% 7= 44
Fig.3 PCR products of PGRP-LB full-length PCR
with agarose gel electrophoresis analysis
M :DNA marker;1:7F 57.7 F1 55°CiB Ak k8 H Y
el BRIt PCR 4,

M.DNA marker; 1:DNA fragment extracted from
PCR products reannealed at 57.7 and 55°C.

IR JC 15 I X (Bl R ), R FRATT 4N Gm21
T — T ELAT T B i R B S BRI B A .

3 i

THCAE W 2 T A A — S 5 H A i v s AT G Y £
SP AR, B Z R RO 5 43 1 # 5X(pathogen-
associated molecular patterns, PAMPs) , i 4= W) 1% A
B HRRN LR, B Jum e KM e R ge il otk
(% 1 X5 PAMPs 3t 17 31 51 ok 51 & f 5 2 N
(Girardin and Philpott, 2004 ; Levin et al. , 2005
Guan and Mariuzza ,2007 ) ,

JIRERHE (PCN) 1y BT A3 200 T 200 Jfd B ) 3 2
g1, B LA i AR G0 A B AR O3 1 ((Daziarski,
2004) , 7EE AR, BRSO T 290K R R U &
 (PGRPs) firifL51 , PGRPs E E 43y P 25 : PGRP-S
(short) #1 PGRP-L(long) , N[y PGRPs B A A 6]
S i M . 78 SR W b, PGRP-SA I PGRP-SD fig
i SO A0 T B 2 IR BA M T 19 PGN 305 Toll
A, 7 A S K AT K (Michel er al. 2001
Bischoff et al. ,2004) ; PGRP-LC #I PGRP-LE iH %I
H2t [G B M A PGN, BTG IMD ik 42 ( Choe
et al. ,2002 ; Takehana et al. ,2004 ; Kaneko et al. ,
2006) ; PGRP-LB, PGRP-SC1 #1 PGRP-SC2 H. 7 Mt
JHe B T5 P 1) PGRP ] L) 43 fif PN, X #5022 [G B %
T 5| A2 B IMD 38 4% 747 170 18] 98 42 ( Bischoff et al.
2006 ; Zaidman-Rémy et al. ,2006) ,

AHETEH KR A T BORAT X, ehlersii 1)
XeGroEL £ [ T 5 A K5 05 it 1 ), B il ik 12
H—~26 PGRP HH (Gm21) £k i Lk 6. 16 1,
AT e bR B H g 77 91, &3t R L H B A F
Sk, ToRE IR X I, 5 2 R PGRP-S R AR AH A
(Dziarski, 2004 ) ; g 5k, 36 P AL 53 0 A R B Gm21
FLAT TR 1 T i it 35 14 (Kim e al. ,2003) , A i,
FEATHED Cm21 J& —Fh B A7 B i B 15 £ 19 PGRP-S
B O B T S R PGRP L AR
Xf B U IMD AR AT 58 4 A o AR ke A Y
PERT, R U AE XeGroEL 2 H /Y % 1k J1 K nl g
1% IMD & 42, Gm21 By Ll Hl 55 13X Ff 40 5 2
B HFT7E B H B A Ik OB U ok WL
KT T i T 0 P 0l 3

T 2 A K FF B b Rk Gm21, R 3R AL
Iy s B4 R IR AR B 5 T A% 1 R 58 A A 2
T A T A 2 B T 0 55 SR M 14 R A5 B R 2H 4R
Flo #1800 H N, 223K 57 1) ml RE X R W 1 T4 4
JRUBE 7 A2 O AT R Gk, WA AT fE B R
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Gm21 FYSRA] ADPSTDVRPLIT.LTPYVVI BITYEPPA NDTAQ EAAMKSM@DY KS.LD 72

AsPGRP-LB_B YIPREAWDAKPPKSVEKFAG.RIPYVII BISYQPAA LTGPE QQDRG 74
ARDPILVEKFIG.PSAFVIV EBISYTPEA YTTDD QLERG | 83
ARLPKSVEHFQG.PAPYVITI BISYXPAV YSTPD > QLERG | 73
KARKRLDFQILSVTPTPYVVI BIGGISKY RDQET/ S MDDRG = 103
KARKRLDFELLPVTPTPYVVI BIGGIPKY  TDQES®S LDNRG 105
SANPPRSVDKFPG.PIPFVII BITYEPAA YTPAD C QQDRG | 93
[DAKPPKSVEKFAG.PIPYVII BISYQPGA LTGSE QQDRG | 86
SAR.AANTAVLPIRPAPWVVM |8IT . AGAH  TTDAA MNTNG | 82

GmmPGRP-LB IIARS
DmPGRP-LB_A  LLSRS
CfPGRP-LB
HsPGRP-LB
CgPGRP-SB2

DmPGRP-SC2 5GRSAT.SKTSLANYLSYAVI BIT.AGNY STKAA MDSLG| 78
DmPGRP-LC_A 5GRPAKRMLDAQQLPINRVVISREIT . AAEGCESREVCSARVNVVISFHMDSWGW 394
DmPGRP-LE AQKPMDEPLPLQLPVKYVVILEIT . ATESSEKRAINVRLIRDM@ICFHIESRGW 235
DmPGRP-SA S5GKPSLGLHYQVR.PIRYVVIHREIT . VIGECSGLLKCAEILQNMOAYHONELDE 97
DmPGRP-SD AKPPNGAIDSMETPLPRAVIARIT . AGGACADDVTCSQHMONL@INFQMSKQOKE 80

@I CLIEDWREQLPPVQQOLETTK 132
[DWTVDMPPENMISAAQ 134
€I CLIEGDWRNDLPTDKMLQATRI 143
€ IVLIEDWRTELPPKQXLDAAKI 133

,fPCRP—JE Y GR GINE YIBG er AT €1CILEDFSDFLPNLAALKTLNEM 163
HsPGRP-LB el e Ve & AT €1 CVLEDFSDFLPNAAALKTLNEM 165
CqPGRP-SB2 eCDER T} 3 E €ICLIEDWRVDLPPENMLARV(Q 153
RaPGRP-SB2 5 c

€ICMIE@DWTVDLPPENMIARAQ. 146
FTNAIPNLAARNAAQ 142
BNYNTNTLTSAQITAAK 138

DmPGRP-SC2

DmPGRP-LC_A TTRKPNERQLEACQLA 454
DmPGRP-LE MEERGHKTVE ( ©C)aMKELPTADALNMCRNI 295
DmPGRP-SA Y YRIG G G &)V DKLPSDAALQAAK 157
DmPGRP-SD M VL TGN VHES G ; ;S 1{g gN|JEERAPNKEALDARK 140
Gm21 IEEGVKRGF YR 0 8TALFNHISTWDHFVPQF 178
AsPGRP-LB_ B IEYGVRRSI ) 28l K I, FKE T QNWPHY SPML 180
GmmPGRP-LB IAFGLSQGY, Y o DR L YKE I TKWPHESPVP 189
DmPGRP-LB_A  IAFGVFKGY Q SRLFAEISSWPHFTHIN 179
CfPGRP-LB IACGISLGK / 280 ST.YEYVTTLPRWTANP 209
HsPGRP-LB IACGVSLGK 0 JREF SEYKYVTALPRWTSSP 211

CQPGRP-SB2 IDYGVRMNI 0 DR LFKEIQTWAHEFSPMM 199
RaPGRP-SB2 IEYGVRNNI 0] Z8FRLFKEIQTWPHY SSML 192
AaPGRP-SC2 ISCGVSLGH o) AFFEHIRTWPRENPNP 188
DmPGRP-SC2 LSDAVSRGQ OifE JETNIWNEIRTWSNWKA. . 184
DmPGRP-LC_A LQEGVRLKKLTTNMRLYGHRS y LK IIKKWPHWSHEI 500
DmPGRP-LE LARGVEDGHISTDN {8 dERRLMEEIQTWPHFYNIE 341
DmPGRP-SA LACGVQQGELSEDM ) NEIQEWPHWLSNP 203
DmPGRP-SD LEQAVKQAQLVEGH 1 > LIQQWPNWSEEM 186

B 100 AsPGRP-LBB —,
J‘jwmsm
100 CqPGRP-SB2
86 _: GmmPGRP-LB
97 DmPGRP-LB A Amidase

76 Gm2l @ activity

AaPGRP-SC2
_{(,5 —— CfPGRP-LB
100L— HsPGRP-LB —

DmPGRP-LC A
45 DmPGRP-LE

DmPGRP-SA Toll/IMD
. DmPGRP-SC2 amidase activation
3< DmPGRP-SD

0.1

B4 KREHRIEANFILEN(A)REEZLZEHSH(B)
Fig.4 Sequence alignment (A) and phylogenetic tree construction (B) of PGRPs
m; RIS As BRYLET 05 Aa: 2 S AP0 5 oo B0 22 8805 D« S8 M2 R 088 5 G 40 55 0 5 CF - 0 2 L 2 75 99 0005 Hs . EDJEE R UK
A:PGRP E‘Jf?ﬁﬂ HXfo BrA 14 A~ PGRP jmj BE AR ST 14 220 TR 5k ) 2R 65 B S A /s, T PR TEE 905 P 1 PGRIP £ < ik 5 3 & i 91
hrn AU DI RE B9 PGRP R <7 5% 4% F IR K B 52 b 7, IO e I 05 1 T e 2B AR B T B S AR o B AR RIS M Y
PGRPs R4 A F M, W i B AR E AR H
Gm, Galleria mellonella; As, Armigeres subalbatus; Aa, Aedes aegypti; Cq, Culex quinquefasciatus; Dm, Drosophila
melanogaster; Gmm, Glossina morsitans morsitans; Cf, Camponotus floridanus; Hs, Harpegnathos saltator; A: sequence
alignment of PGRP. The highly conserved residues among all PGRP proteins are shown in black, conserved residues present in the
catalytic PGRPs and recognition PGRPs are shown in light gray and dark gray shadow, respectively. Residues required for amidase
activity are indicated by a star. B phylogenetic tree construction of PGRPs by Neighbor-Joining ( NJ) method. Numbers at nodes

indicate bootstrap values.
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