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B X8R PmML1 0 PmML2 EE /)
KERRIESH

TR, X &2, AR AR T R 52
(1. VR K =B AR 3, 1 1 570226
2. MR S L Bl B A R A i MK SR F R F T S22, M 571126)

O i T ML GO RITE BT RS K A /R, SR A PCR A1 RACE 5 125 B B 21 34 757 X6
¥R (Penaeus monodon)2 1~ ML ZJEHH PmMLI1 F1 PmML2, 35 Hgb A7 4 W45 B2 44, [R) i 38 1 SE i 98t
JE 1 PCRFAR ST 2 4> ML G055 R 7E 5 95 X MR A 2R 3K 50 A o 25 2R R PmMLI 1) T B 124
(Open Reading Frame, ORF) 24 462 bp, #ifih 153 2 ML ; PmML2 ) ORF A 471 bp, Zifith 156 1~ .
2AFENHEREAG 1A ML KGR A S5, 25 LA IR, 2 AR R ML 8585 52408 3 X =
L 11 2 e R PR AR J v B AR AR XS PR SF o B IR )P B X Hb 45 SR B 7w, PmML1 Al PmML2 2 [6] (AR B P
42.37%., PmML1 5 H 7R & X} #F (Marsupenaeus japonicus) ) ML 2 14 MjML4 1) A5 LM e &, B 09 i 3k
91.5%, PmML2 5 FLANESXTEF (Litopenaeus vannamei) B ML 85 H AP B 1, EL =3k 88.46%., R GiE1k
IRTEE R R, PmMLI Y PmML2 74T 2 AR 5332, Uil 2 A DR A E ARE X 37, SiF B AR 5 v 4
ERNRE 2 AR R SRR . SEATEEOEE T PCR 45 R /R, PmMLI 7EXTUFARAR T i) 22kt e e, ORI
B 8 UUPRI R AR, 75 20 A Y 2B K A PmML2 TERRAR R ek b b, HOOR % . 88 B L ial
MO FRERRANLE, ZE WL B 2R3k A el o MR AR EE B AG ph 2 N 43 R 1T 28 8, HE PmMLT D
PmML2 FIREFERE 1T XU N S0 W R SR FR vh R AR E AR

SHEIR): BETXTUR; ML RN vl g8k

HhESES: $9174 SCRRARERD: A

SIRME: PP XUHEE, BWIFK, 2. BET 0 EF PmMLT Fl PmML2 5K B %52 K500 9], Bl A2
1], 2022, 13(5): 440—-450. DOI: 10.15886/j.cnki.rdswxb.2022.05.003

BEIXTER (Penaeus monodon) J& W 5244 (Crus-
tacea) - /&£ H (Decapoda) X} #F %}l (Penaeidae) X} #F
J& (Penaeus), N 45 B FRHF | FHF, 2 AR =K
ZEUERTURIREE b PP 2 — o B 75 0 MRS X R i v {4
RV R BRS04 )z, FEAE RN DL RO
TEDXIRM, A 20 4 80 AEARGE, BETT XS HFFRAH M
BB o AR, FRIE PGS Y g | B 1Y) 22 Fif

Wi BEA:
HEWmAB:
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TR | N SRR IR A, T TR 2 T B
TR RRFREE P A A JE . Horh, 0 i 32 2
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SKER (V. harveyi) & LA R 51 &, A 05T
R, AEAEZHE (LPS) J2 JL-F-Frfy o5 2= [C B4
AR T I 1) 2280y, OF Hog 2 Fh AR 5
TR ARPE N AR SR R T X R A 5 R e
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JE EAF U e B Y 2 BB B, TRABIETE B X B e
KA P 55 A Xt 42 1) ok R kg i M B TR 9B LA

HHE Y, ML fEH (MD-2-related lipid-recognition,

MD-2 ig BiFUI R ) GGE—26 12 504 T 3kl
Yy RN LT AR AR N Y 22 1 B 1 SR, MD-2
XTI AR ZHE (LPS) A R 5 515 it B G
SEME R N oW B B OGN, SR 4y
TR, B EEA 142 150 D BRIk EE R
ML 45, Hor, 2=/ 8 A 2 XHRSF I A
MRC, ANfElY ML R L BA AR R Z R T 51, A
M EAT 25 5 0y b Jegi K i, AT 456 AR R
RO, 7= A BRSO B R Sk, i — 2R 5 AN ]
AP ETIRE . ML & R 5 A2, K g i
PUINE S 1 BOHAEAS ) A W AR ) o3 A o B AT
TR AR AR, XTHEHESI Y H ML 5%
B2, kAR e R e MRS [k 15 d 2
YER, Blan A2& MD-2 25 Toll F£3Z 14 4 (Toll-like
receptors 4, TLR4) {51 41 1 Jig Z ¥# LPS, b 7] L)
HIESS G LPSY, M AZE CRIJg 2L M 2
(Niemann-Pick type C2 protein, NPC2) EL45 1R 5% Y
JIR [ B8 5 R ), R PR ds IV ] e 2 52 1A DA
T 38 75 4 ML o B B B P-4 0. TCE MESh b,
ML B IREL AL AN, T REA T W E A%
FEM A2 D, BF9E A B0, SR SR W (Drosophila
melanogaster) i) NPC2a 5ft [F] i EL&& T A1 24 T4 #E
3 ¥ ) MD-2 Fl NPC2 W # 1) Zh g ' itk 4,
ML Z 50 A A 4 2 T e A W i 2 1A RERA
WHoE . ARk, X JoE HESh ) ML A& R AF 58 A
Wk A, KB ML EHZY5 T 18 RN EE A G
TERM, FERFEshh, FLANEXTER (Litopenaeus
vannamei) f) LvML £ F 7] B8 2 5 §T 3 MU 7
B 5 R e i 2 U2 H AR HE X HR (Marsupenaeus
Japonicus) ) ML ALE 5 U1 WSSV 19 i 5t A%
S5 RERBPENE, BRI R S iRk E iy As
A B R — 8 B OCHRD 1 AT T o %)
IR 2 A~ ML B AL B, seREkAs T B
1Y) cDNA 2751, 538 T HFFRAE, I 52 I
G It PCR 43 #T H 3R R 7R A A 8L Rk
AN DL, A HE— 20 T ML S5 R 7R B 45 XF
RS R A AR FH R L BTk

1 RS

1.1 W w R it i B X IR (Penaeus
monodon) >k H 16 B 48 1R Wil B2 B B RHIT
FEHb 7 31 (20 mx20 mx2 m) BYFRFEREMAR, P-4 2
FUAR N (13.24+0.35) em, - 249 83 A9 44 5 12t O
(19.45+0.61) g, B # F/K (9.7 mx1.5 mx1.3 m)
o BFR 7 dJE, BENLEE 6 )2 B 1A T R T
PRkt A A, IBCHG ot 0 B L AR L 0 B
B .. R AN, O B T RNAlater
(ThermoFisher ,USA) H 4 C & &5, —20 C K1
RAFs .

RNeasy Mini Kit Il F & & Qiagen, 2xTagq
PCR StarMix with Loading Dye. 2xSuperStar Plus
Mix with Loading Dye. StarPrep Gel Extraction
Kit Al EZ-Blunt Zero pTOPO II Cloning Kit % i,
) & 0 A b uT R Ol R Y B BR 2
(GenStar), SMARTer RACE 5/3 Kit, PrimerScript™
RT reagent Kit with gDNA Eraser(Perfect Real
Time). SYBR® Premix Dimer Eraser™(Perfect Real
Time) Y0 { FAW) T8 (OKi%) ARAF.

1.2 SRt DABE X HF 2 4> ML AR AH 8L
R B, #FIH B3t 8 Primer Premier 5.0 14y
Hraxft Oligo 6.0 Beit 5|9 #E4T cDNA 427411 58
BEU, DIBETTRURAE PN T 1o ZEA (EF-1a) 1520
WS, ST IRBH PmMLL 5 PmML2 #y 4 K
cDNA 75111 qRT-PCR 5%, & 514 (3 1)
HI BRYIAE R R AT BR A W5 i

1.3 PmML1. PmML2 cDNASEF%& i | RNeasy
Mini Kit 1 BCHE 5 xF 05 AT 1 i 20 214 RNA, B
5 uL RNA 4T 1% B4 BE e o PRk I 5 21
FH- 1 ND-1000 @R M OERETHR I RNA
Jiie . {#F StarScript II First-strand cDNA Synthesis
Mix With gDNA Remover 5% il £ cDNA #if .

O3 B AR 1 XE ST 8 A5 I BE T X R
PmMLI. PmML2 W5 %) Fr Bt, PCR W & & (50
ul): JC B M 7% /K (DDW) 22 uL, 12xTag PCR
StarMix 25 pL, IER 75 45351 1 uL, R cDNA
BEHZ 1 pLo PCR W FEF: 95 °C 5 min; 95 °C 30 s,
60 °C 30 s, 72 °C 2 min, 35 ME¥F; 72 °C 5 min.
PCR 7=¥)ffi i StarPrep Gel Extraction Kit [P H Y
2%, {# i EZ-Blunt Zero pTOPO II Cloning Kit %
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F1 BSXIER PmMLI, PmML2 &S RIAFRAS|4

Gk B4 51HIF51(5-3") iz
PmMLIF1 AGCCCACAATCATGCGACAG PmMLI cDNAY" 1
PmMLIR1 GAGGTTCCTGAACCTGGCTATAC PmMLI cDNAY 1
PmML2F1 GTGTAGTATACCATGGCTGCCTC PmML2 cDNAY 1%
PmML2R1 TGAGTCTGCGTTGTCCTTACAAG PmML2 cDNAY 1
PmMLIFF1 TTGACTCGCATGTGAGGTGG PmMLI 3'-RACE
PmMLIRR]1 GGGTGACTTCCCCTGCTATG PmMLI 5'-RACE
PmML2FF1 CTCTGTATGGGCACGAGAGC PmML?2 3'-RACE
PmML2RR1 CAGGATATCGCCGCCTCATC PmML2 5'-RACE
QPmMLIF1 TTGACTCGCATGTGAGGTGG qRT-PCR H (LA 44
QPmMLIR1 GGGTGACTTCCCCTGCTATG qRT-PCR H (R4 1%
QPmML2F1 CTCTGTATGGGCACGAGAGC qRT-PCR H (LA 44
QPmML2R1 CAGGATATCGCCGCCTCATC qRT-PCR H (R4 1
EF-IaF1 AAGCCAGGTATGGTTGTCAACTTT qRT-PCRIN S ILN P14
EF-10R1 CGTGGTGCATCTCCACAGACT qRT-PCRIA S LN 1

12, =Y A R 50 uL Trans5a Phage Resistant
Chemically Competent Cell %1k, WK IE T &
BHHER (Amp) PriFak b, 37 C Kk, L
PRI TR 7% M13 5| W1k 7 R PCR %55, PRI
PESEREL D P A% B 7 By 4. 3 T3k
PmMLI, PmML2 W) 75 i Bt it it i RACE S
519, #4% SMARTer RACE 5/3' Kit &5 & (1 77
1 Ui W] #F 47 RACE 52 5 (1) cDNAE iz il £ M
PmMLI1. PmML2 JEH 1) 3" K565 F 5K 577571
0 e A1)

14 EYEEFSH BT XIF ML AR K
ORF X35 & 28 HER ¥ 41 # JH]l NCBI ) ORF Finder
TELRFEF (https://www.ncbi.nlm.nih.gov/orffinder/)
fiEl, FH PSORT II Prediction(https://psort.hgc.
jp/form2.html) #F 17 2 1 52 . 240 Ffd o Ao 35090 70
{8 FHH MAFFT 7E £ /4 (https://mafft.cbre jp/align-
ment/server/) FE1TE LR T 5 1) Z2 LT3 A Y
FEA A XS . A TR R Sk AR A S S
WESCHR [19] B3, B B 02548 . DIRESS H4 ak
FUBEREAR A7 i A TINS5 2 BROCHR [20] BT %

1.5 PmML15 PmML2 mRNA B94H4R 537 44

BEYT TR AR, ARA ., 65 O H L B RS
L4 8 Fl4H 21 5 RNA, il % cDNA FiA K S
PN it PCR R 2% L ZUZRIB A Y T 5 B
Bk [17] B 5 kAT, R B R 2720 360, H
Excel2019 H 453 #r Al s il 245

2 HEREHH

21 WTHR 2 MM BEEFIREEERFY S
Mo RRIE DN AR, PEEE AR T B AR 2 A4
ML 3 [ () ¢cDNA 4= 7 51 (& 1), 2l iy 24 K
PmMLI(GenBank:MZ291448) 5 PmML2(GenBank:
MZ291449), PmMLI 5 H 307 bp i 5'3E 4ifth
[X (5'-Untranslated Region,5'-UTR), 462 bp ik
% Z2HE (Open Reading Frame, ORF) #1 911bp F) 3'-
UTR 4 A%, it 153 D2 MR ; PmML2 FH B 95
bp 1 5-UTR, 471 bp ) ORF F1 574 bp ) 3-UTR
I, il 156 MR FEMR . PmML1 2R T
H Arg(R). Val(V) I Ala(A) & 485, Mx 21
Jii A 17 604.30, S5 HL &k 6.11; PmML2 )24 2
R ZH T Leu(L) A1 Ser(S) & H %5, AIXT 43
oA 17 719.52, 45 58 6.94, Ui 2 AN E A AT RE


https://www.ncbi.nlm.nih.gov/orffinder/
https://psort.hgc.jp/form2.html
https://psort.hgc.jp/form2.html
https://mafft.cbrc.jp/alignment/server/
https://mafft.cbrc.jp/alignment/server/
https://mafft.cbrc.jp/alignment/server/
https://www.ncbi.nlm.nih.gov/orffinder/
https://psort.hgc.jp/form2.html
https://psort.hgc.jp/form2.html
https://mafft.cbrc.jp/alignment/server/
https://mafft.cbrc.jp/alignment/server/
https://mafft.cbrc.jp/alignment/server/
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61

121
181
241
301

361
19
421
39
481
59
541
79
601
99
661
119
721
139
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

tgaaacacccgggeggcaggagaggggtcaggacctgggtaaggeccagtcgaacageget
ccteccecgaggggaaccacctacaccgtegtcatacggttegategttttetttttaaaaag
gcattgcagaagggagttgcaacatccagettgcagtatcgtagagatcacaggageatce
acattgcctgeetgtectgeectgeetgeecgtgectgtgttgegetacttgecaagggtega
ttgcctgactgaaggattatttaacgeggtetgttgtgaagttttaaaacaaaattagece
cacaatcATGCGACAGTGGCTGGCACTGGTGGCTCTCCTGGCTATTGCAGTTGGACCATC

M R Q WL ALV ALLATIAVYVGTP S

AACATGTTTTCAGCCGCGGAGGATCATGTTTGCTCGCTGTTCGGCAGAAGAAAAGATGCC

T[C]F QP RRTIMFAR[C|]SAEETEKHMP

CAGAGCTGTGTTCATGTCATGTGCAAACAGACGTGGAGTTTGTGAAGTCAGGATAGGAAG
RAVFMS[C]ANRRGUV[C]JEVRTIGS
CACACATAATCTACGAGCCATCTTTATACCAGATTATAATTCCACCAACGTTGACTCGCA
THNLRATIFTITPDYNSTNVDSH
TGTGAGGTGGAACTCCTGGTTTGAGGTCCCCCTGCCAGGCCAAGATCGTGATGCGTGTGA
VRWNSWFEVPLUPG QDI RDATCTD
TGGAGAGATTGACTGCCCCGTCATAGCAGGGGAAGTCACCCGTTTCACTTACGTTCTTGA
G E I D III pVvI1IAGEVTREFTYVLD
TATCCAAGAATTCTGGCCTAGGAACGAGTATCCAGTGATTTGGACACTCACAGACAGAGC
I1 Q EFWPIRNEY®PVIWTTILTTDTR RA
AACAGATGAAACCCTGGTGTGCTTCAAGTTCAAAATCAATATTGTATAGecaggttcagg
TDETTLV[C|]F KFKTINTIV %
aacctcaaaaaagtctaagggatccggtatccagatggaagtactgtgaaggeccagggt
aataacttttttaattatcaacaagactatgttaagtatatcatagaatgctcagtatca
agatatcacccttcccatatagatgtagatgecccactggagttcatatttttgaagactce
agctggtagttgcataacacaaaatgcctatgttaacagtgggaaggaatgacaagtege
aagattccacaagcctctcaaggttatcacagcttttatacatgttagaggectccaagg
gtctgccataatgtatcaaacagacaatagccattacctgaagaaatgtgtttttagtga
tggtgtaatccgaaagctaagtaagaatgtagtgtcactatcaaatagageccaagtaaat
taaccgttgattaagatttagggaaggcectactacctaagecttcagtctcattgttacac
aagctatgtaaacactccaaggagcatagcacatttccttattatatcaagagetgtatt
cagatttgttgtaaaatcaccattaaataaatgctcgagcactctcttctctacgttatg
tgtgttaggatgagagctgtcagtctcactgaaagggaccaggtcctgecactgcaaagt
accttctgcagaaatgtacctcatctgacgaccctceccaagececgeccaactectcaaaa
aagaaaaaaaaaacatgtaaaagaaaaaacaaaatattctatatctttcatgatcacttt
ttcactttttagattttttcactcttggttgtataaagaaaagaattataatttttgtca
aggaatcttttaataaactaaaagaaatttaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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61

121

181
29
241
49
301
69
361
&9
421
109
481
129
541
149
601
661
721
781
841
901
961
1021
1081

gtcgttggggagggcgaaggegaggeagtgtgagetttgecgtegtecaggactecgaagtg
tgattagcccgegtgegtgtagtgtgtagtataccATGGCTGCCTCTCCCTCGAGCTGTC

M AASPSS[C|
TCTTCGTCGCCCTCGCCCTCTGCCTCGTCGGCTCGTCGCGGGCGGTGATGCACGAAATCC
L FV ALATL FEW L VG6GSSRAVMHETI
CCGTCAGGAGCTGTGATGGAGCAACAACGCCAAGCAGCCTTAAGATGGAATGCTCGCAGT
PV ERS[C|]DGATTPSSLEKME[C]S
TCATTCGTGGGACTTGCATACTCGAGAAAGGGCAAACGTATAACCTTACAGCTGAGTTCA
F T R G T IIII I L EXKGQTYNILTAEF
CACCAGACCGAAACCTCCGAGAGGTGGAGAGCCACGCAGCCTGGAAGACGTGGGTCGAGA
T PDRNILIREVESHAAWIKTWYVE
TGCCTCTGTATGGGCACGAGAGCCAAGTCTGCAATGGCATGTACCTCACCTGCCCTCTGC
MPLYGHESS @V[C|]NGMYLT[C]PL
GCGCGGGGCAAACTACGAGCTTCTCATACCCATTCCATGTTCATGAGTTCCTGATGAGGC
R AGQTTS SV FSYPFHVHETFTILMR R
GGCGATATCCTGTCATCTGGCGACTGAGGGACGTGGACAGCGAAGAGACGACGCTGTGTT
RRYPVIWRLRDYVYVDSEETTL[C]
TCGTTTTCGTTATTAAAATCTTGTAAggacaacgcagactcacacttacacacgegeaca
F v F v I K I L x*

cccactcagcagaagaagctaaggaatgtgaccaaaaaacaaaacaaaaccggegtggag

agtagagtaatttcgaaaatgtgttaagtcggagaagaagacagaaaagagtggaagata
aggccagtictacgttitticgaataaaaagaaaaagaacaagaacaacaaagagaaaacgecc
agtctgettetttttgtegagtcatttecgaagtgtgttaaacatgattacaggaacaagg
aattaagaaaatgaagagatcaataaaaatatgaagataaataccggaatatgaccgact
agtctactacataaaatttaagcattgaagagatggcgataatattgtgaaaacgagaag
aaaagtgtttctcaaaacaaatgaagacagagaagcgaatgtacaaatgecacatcgaaca
cattatttattaaccagaccggtgaagaatttaccgccaaagcacggtatacgettgaaa

{taaacttgtatttaataaaactaaaagataaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

B 1 B XEF PmMLI(A) . PmML2(B) 3L FH) K S0 B 58 5

ZEMPBCF I BURAZ IR (L) MR (T) B9 5 (55 AT RIZbns; B A W RERLRRR o

FZEFBRN/NrFHEMA . PmMLL W5 K -1
i (GRAVY) N -0.035, & 3% /K ¥ & A i
PmML2 5 /K FH4{H (GRAVY) Sy 0.024, J&Hi K
PR M. 2 RO 2 588 AT e fEA
[ i 3B & AR W 2= T e . 4h, PmMLI 7£
71 % PR 14 “NSTN” 3 3 i) N-WH 3L 1k A7 155
PmML2 7£ 38 Al 113 [ 4$F 1 4~ O—Hl LA 7 45,
1E 63 A 1 AN “NLTA” JEFAY N-BHIEAL A 5

I s, PmML1 & Ny 76 1 D EA
20 MR ILFRFREL 15 K T PmML2 2 N ¥
FETE | DA 23 DRI A E SRR (A 1),
T 140 B E 57 U 45 3R B 7R, PmMIL1 2K 1 RE b7
TYIMIA (L FGAN A RE) . A . Lkidk . R A
1 JR JE AR LB 43 0 R 33.3%. 22.2%. 22.2%.
11.1% F1 11.1%; i PmML2 & 14 % 7 T 40 i &b
(B H5 40 P BE ). PN T I R T A L BB 3
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66.7%. 22.2% Fl 11.1%. 2 3K K E 2 7%
B A A7) T BEAE 20 L N AT AS TR B A= ) D g
T PmML1 (92 e & R AR SE nT B A 3 % — kg,
PSRN 31 ~ 145, 45 ~ 103 il 52 ~ 97; PmML2
N e G2 R ik ik AT IR I 3 % R AR, 67 AR YR N
33~ 99,46 ~ 54 F1 106 ~ 148, X L& B T
F4E+H: PmML1 F1 PmML2 43 F N5 DL BAR &
FEAERIA, WTRER TE i — RIR i SR R Ik | 234k
KPAT R A YRR . R RS T iR,
PmML1 & p-R 245 5 T 31.37%; PmML2
EHAT R 28505 R 31.41% (B 2). HHALS
F oM 7, PmMLL & 2R 52 ~ 150 S LR
FREEZ (a4 1A~ #LA ) ML super family 25 4 35
(c100274); PmML2 TE55 54 ~ 153 S & FEML I
B HA 14 ML Z5#938% (smart00737)(F# 2).

A

10 20 30 40

2.2 PmML1. PmML2 ZELLX R RGHFMHOHT
IR P LT 0 & B, PmML1 fil PmML2 22
] AN Sy 42.37%, ST X AN 2 1 22 57
GAFETR 235 ) Hh Y K S S A, T RO R S
BRZE, A5 2 AN PR W] e 76 B 15 X R A= B gl v
T RFE 9IRS . PmMLI 55 PmML2 23518 ¥
G5 LGN EEXTUR . H A 3% 06U 45 35 2% 3l W) A [F]
ML £ 5 [ 6F 28 B H ML 25 151 45 ke 48 82 2K Dk 22 1R
A B A XHESE (B 3). PmMLI 5 H 24 48 %5 F 1
ML & 1 MjML4 AU 55 (91.5%); PmML2 5
FL4 TR ML 11 (XP027236046.1) AH B
= (82.8%) . RGEHEAL /3 M 45 SR R, PmML1 1
PmML2 53 54 F 2 A AR EE 4 4 52, #E R
2 A FERAE DAL FE AR IR ST, SIE B AR 7
SEFE 2 MARFEEZEEHE (& 4),

50 60 70

MRQWLALVALLATAVGPSTCFQPRRIMFARCSAEEKMPRAVFMSCANRRGVCEVRIGSTHNLRAIFIPDY

hhhhhhhhhhhhhe eecee

heeee

eeecttcceeeeeee

NSTNVDSHVRWNSWFEVPLPGQDRDACDGEIDCPVIAGEVTRFTYVLDIQEFWPRNEYPVIWTLTDRATD

hhhhhhhhh tt
ETLVCFKFKINIV
eeeeeeecccee

10 20 30 40
I I I I

eeeeee

eeeeeececctt

1 0erP2_DerF2
ML superfamily

50 60 70
I I I

MAASPSSCLFVALALCLVGSSRAVMHEIPVRSCDGATTPSSLKMECSQFIRGTCILEKGQTYNLTAEFTP

e ttchhhhhhhhhhhhhhhhhhheeeee eee eeecttcceeeeee
DRNLREVESHAAWK TWVEMPLYGHESQVCNGMYLTCPLRAGQTTSFSYPFHVHEFLMRRRYPVIWRLRDV
hhhhhhhhhh ttcceeeeeeeehht eeeeeee
DSEETTLCFVFVIKIL

hhheeeeeeeeeh

15

1 15 12¢ 1m0 15

L T T L U TR T S VNN TR T T JL FUN S VY S SO L A T LT R U T TR TN OO s 00 TR COEL TN W il YOONE (U S 0 0 TN T S i o |

Query seq. MARSPSSCLFYALALCLYGSSRAYIMHE IPYRSCDGATTPSSLKMECSOF IRGTC ILEKGOTYNLTREF TPDRNLREVE SHAAMK TWYENPLYGHESOVCNGHYL TCPLRAGOTTSFSYPFHYHEFLMRRRYPY IWRLRDYDSEETTLCFYFYIKIL
putatise lipid binding cavity

Specific hits
Non-specific
hits

Superfanilies

"
Npe2_like
£1.DerP2 Derf2
ML superfamily

E 2 PmMLI(A), PmML2(B)fY 2 24t () 55 ARSI CR) i
h: a—URJE; t: f—E£0; e FEAHIBE; ¢ TCHLIH .
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A

Penaeus monodon PmMLI1
Penaeus japonicus
Homarus americanus
Scylla paramamosain
Chionoecetes opilio
Hyalella azteca
Trinorchestia longiramus

Penaeus monodon PmMLI1

RZNT VIR TINE F i3 PRR THFGRC
—SSFVCHAWGTFSPRPILFA@CDYPEHS VKIS

AVLLIESY® SSVTINQFTPRPILFAKCDYTEDYTAKPMnVP

C

Penaeus japonicus Y 8SCANRRGVCEVRIGETHNLRAIFIPDMNSTDVDSIsl

Homarus americanus ERB T CANRRGECEVRI GNIHNLRA T FI PDENG SEIVRWNSWFEVPLPNQO®RDACD
Scylla paramamosain BT CANREIGVCEVREGESHNLRAIF I BENSEDVDSMVRWNEWYETPLER
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Abstract: MD-2-related Lipid-recognition proteins (ML) are a class of proteins that play an important role in
the innate immunity and lipid recognition and metabolism. Two ML family genes PmMLI and PmML2 were
cloned from shrimps (Penaeus monodon) by using PCR and RACE methods for bioinformatics analysis, and
their expression profiles in various tissues of the shrimps were analyzed by using the quantitative real-time
PCR (qRT-PCR). The results showed that the open reading frame (ORF) length of PmMLI was 462 bp,
encoding 153 amino acids and that the ORF length of PmML2 was 471 bp, encoding 156 amino acids. There is
a typical ML family protein structural domain in these two genes. Multiple alignments revealed that the ML
domain and the cysteine position in the PmMLI and PmML2 were relatively conserved. Alignment of the
amino acid sequences showed that the similarity between PmML1 and PmML2 was only 42.37%. Moreover,
the similarity between PmML1 and the MjML4 of Marsupenaeus japonicus was the highest (91.5%), and the
similarity between PmML2 and the ML protein of Litopenaeus vannamei was the highest (88.46%).
Phylogenetic analysis showed that PmML1 and PmML2 were found in two different branches, indicating that
the evolution of two genes is relatively independent, which proved that two genes were identified different.
Furthermore, the qRT-PCR results showed that PmMLI expressed highest in the eye stalk, followed by in the
intestine, stomach, heart, gill, muscle and hepatopancreas, and the lowest expression level was in the blood
cells. PmML?2 expressed highest in the eye stalk, followed by in the intestine, gill, stomach, blood cells, heart,
hepatopancreas and muscle, and the lowest expression level was in the muscle. As the eyestalk is an important
neuroendocrine regulatory organ, it is speculated that PmMLI and PmML2 may play a role in the
neuroendocrine regulation in P. monodon. This result might provide basic data for further study of ML family

genes and their biological functions in shrimps.
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