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B, EHC, W, 2T

1. BRI, RO R M HR A IS8 AR BT L, LI 201306;
2. R EEREE, RO AR FTERIR KA B IR S S0 ==, RifE 201306,

3. B RYE, KPR E R PSR A R L, i 201306

BE: NRITEE B IEEEH W B 5% 82 il (lysophosphatidylglycerol acyltransferase, LPGAT)TE H4E 40 #5 (Eriocheir
sinensis) 9P 5L K F i B 0 FRIK P PEREAE, AW v lE T P ARG Es-Ipgar]l (T 0B B AE Y 5 C8 k
MZ312613), #F—LRAEH50E 7 PCR (q-PCR). JR {72 3E (in situ hybridization, ISH)H RNA T4 43 #7 H £ 5P
HEBAEP IR BRI GRERM: (1) Es-lpgar] IR EHE 2K 1125 bp, 4l 374 MEER, HEAS
Fim A 44 kD, J&T LPLAT BHFE, WIMRFIE =R T (Portunus trituberculatus)i) LPGATI A0 5 55
(2) qPCR 453K M, Es-Ipgar] TE o8B BE BN Lk B I Z A SUh G ik, Hrh B iRk e, #rhk
R EAR(P<0.05); 3) URE K F B, 11 B0 E AT BAR T Es-Ipgar] 323k it s (P<0.05), O HI~V M &
BABRE BE ETHES @) AR TR, TR K E 11, Es-lpgar/mRNA &7 T 59 8 % A 1 9 51 40 g
(PRO) I Py Y54 B i 5 180 309 O B 40 Jf (EN) 09 40 Jif ot b, b B BE AR 5 B0l R w1V ), B
Es-IpgatImRNA {5555 55; 16 1A IV WINF IR P 1Y Es-lpgarImRNA Y5 355 5 A7 T 18T 4 40 i (F) R e 20 . (R)
W (5) Tk Esipgat] J5, Es-gpar2 M Esdgar2 Wik /K V-3 Lif; 1l Es-agpat4 F Es-dgatl (3RKKF T, 45

LFTIR, Es-lpgat] EEAE rPARGIE B O SERIFBR IR 321K, W RES 5 00 8L % 7 18] i pe s AR

KR hARGEE; DDELR, WBEIGR I H I SRR R I, POtE i PCR; JRALZA%3S; RNA T4

HESHES: S917 XEAREED: A

IR ®E H 7 (phosphatidylglycerol, PG)f&—Ff
R BER T MBEAG, & AU 20 B 1B 0 454
B, T EL R B B AT . PG A TRR A iR AR,
— iR B W R R 2L H I (eytidine  di-
phosphate-diacylglycerol, CDP-DAG)i& 1%, CDP-
DAG 7 fis ot T vty i 9 5 i it A s R eV T
AR PGy o — e 38 5k VS I8 T T T I A
#% [ (lysophosphatidylglycerol
LPGAT) H % ¥ %5 1fi %% B %t H il (Iysophosphati-
dylglycerol, LPG)HBtiLIE . PG, X ] LB Ik

acyltransferase,

K BH: 2021-07-30; f&I1THHA: 2021-10-08.

XEHS: 1005-8737—(2022)01-0028—13

LPG XS A WA= A i 52 ), LPGATI
J&T LPLAT B K% T AGPAT (1-acylglycerol-
3-phosphate O-acyltransferase, AGPAT)Z %, 5
METF R L, A )z %k, JEHZ
SERFE BT EAZE W) R AR RSP, X 24 I
M fEdE 5 R Y,

FH, XF LPGAT MIRFFEER T3k A4 Fh 4l
SO AR 1 AR G T P R AR 0, R T HAl A B
s E B T LPGAT, {HX EEER ALY L,
M AZEE L] LPGAT RPN FE 5 CoA F1 LPG

EETR: ERARPASLST I H(31572630); BURLM AR Z T H(CARS-48); FIFHT AA & BB 41 H (2018100).
EHE BN WATI(1996-), B, WAz, BT 52 898 345 3. B-mail: 2544653456@qq.com
WBEEE: BT, #82, U507 o dhPriE SRR AL BT E Al E-mail: xgwu@shou.edu.cn
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YERIRY), (BB S m A KR R IE IR E R CoA
(acyl-CoAs)FliHEE CoA (oleoyl-CoA)E ikt
P, XA PR PGs HONE R 41— 8
Zhang Z5UI7E 7L My i L H 4N R BRI 5T e A,
i RIK Ipgar e W E L= AT LPGAT RYRGTE,
Ipgat 7% o3 P LU H I =Rk BEAE A Hi-
ramine 258 E MAE /N TH LPGAT1 HA7 AEEILH
i Bk 3L 5% 7% i (monoacyglycerol acyltransferases,
MGAT)IEPE, Yk EPEmR /N RITFNES Ipgar F
A, AN BEAH IpgatIimRNA 35 T B, H
MGAT &£ T o LA EFFERB, Ipgar] TETHFL SN
Yilg B A R E AR, (B2 MR WL
St Ipgatl BIWFFEHRIE o

HItoh i —REENKAE Y, BAEE
AT E A SME, KT RPEYE
TR E BT N A, WIS A E
b A8 32 A AT B Jir 20 1 7 B BRI ) 9 IR R 24
(i % 7 B B U O R A i S 7 e A e O R 4 i
FER RIpEw R AR, HorhH il =B AR
AT U RELN M 0 R 35 R O A 21
i, WoeshP oL d i Bd, whiE A U=
B2t B B AR 20 M BB 2 s o, i ELAE T
=LA A R e A,

rh e 5 B 8 (Eriocheir sinensis, VAT faj R 0]
) S B A T 2R A 2 g L B
ATEHNZ—, BEAENE i F R T R E Il
“ER R, DR R O M S 2 4 AR
Y LR MR T B A A E R D ke
H B 5E C 28 el fmek s i g o i B A= 4 B
SR B RE B RE AR w20 (B R A B
F Iy fig SR S AR O % B R P A AL
WATEAE . Rtk, DI X R 5T Ipgat 72 H 5¢
SRR & T A E I EA —E B L AW
VA L D] A R R R O B K B R SR AR A T
T —~ Ipgar FEP B9 FF e S2HE(ORF), 144 M
Es-Ipgatl, #47 T MR EYE B %00, #F—
BB PG E R PCR (qPCR) MR (7 2438 ISH)H;
ARBIFGE T 2 R e ] 8 B 81 % 7 B vh i SRR R
fIE M mRNA 57, 4558 it — L5 5igh
P RE G HLIR RN O 5 K B A R AL BRI Bk

1 HRET%

1.1 AEESkiRE R AR

SIS R Yok [ L VR R 2R S T R R
M. M 2019 4F 7 H & 2020 4F 1 H 4 H H
PEATORHBE, BRRPRBE 12 HR A4 | PREE T fn
6 130 W e 5 RS g = B 5, TER IR K RSE
SR 1 S R T EC e, S0 R
60~135 g, fRSIRTAERGM & F ok . 2T firik
0, e T IR B SRR AR, M PR = T
CSRAFONE It . RIS A7 . B0 AN AL
YUg 2 b Xt o) 5 O B B AT AT el e o
KBNS AR T, Asamiseny, opEgni
HOGEA, 1, B SE S, OP R & A i Oe R AN i
AP IEPE O B0 A O =5 T B, SRR R Bk A=
B TV 11, SRR, DIEEAM AR T 150 pm,
P E UKL o3 AT AN 3450, v I8, B R, BB A
it T % B UL A D T 2 A0 3 A, B R i
lwi . e iR En e, B0 K F Bk
I 8 BLynT g () 5P SL R R AR FH T J5 2258 5, — 1y
FERORAET—80 C VKAHT T RNA $25, 71—
e R E 7R 4% 2 R EEh T 2125
FFA Z= 52 o [ R AE B 8 % 7 TIT 1 JnT 48 f4 If 4k
B DHE, IRAE. BiE. B RMETy . s
WLOERR =AM, T R A SRR R R
FEES T -

1.2 RNA #2EXFA cDNA &

K H TRIzol P AN [A] 51 51 % 7 B 1A 9 21 21 4
HUE RNA 43311 Q5000 22486 T (Quawell
Q5000, USA)F 1.5%Brt B 8 fise H UK A ) RNA ¥k
JERI A . Z )5, ff ] TaKaRa 23 5 (4 52 [0 55 — &%
cDNA & i 7 & (RR036A, Takara Bio, Japan)&
B —4% cDNA GIZ WA FH 500 ng RNA 5 2 uL
5xReverse Mix fill ddH,O £ 10 pL, 7£ PCR
37 ‘C/V 15 min, 85 CJ/Zhi 5 s, 13%5|AY cDNA
FEARMAFAE—40 CUIIE— LR .

1.3 Eslpgatl Ba¥ 18, 4k K% lFE 94

R 48 BRA 10 0] 18 B 53 % 7 B v 2 B3 R i 18
JE R 4] W R B e 45 8] Es-Ipgat] W F 5, A
Primer Premier 6 {41 PCR 5|¥)(Fk 1), J54E



30 A B2

%29 &

SEu R B et R R TAEY)
TRABRA G AR 3B &A% 0 42
cDNA #i#17 PCR 9714, 4 PCR = ATHE e
HLPKAS I, ARG DNA 4tk [Fficia ) & i B 45 %
H 0y R Btk Ay Wik gk, o 24k 7= 9 i 13 3
pMD®T-19 #fk, ¥4 ZE E.coli DH5a, Pkt FHE
TR B R B A T AR TR IR R AT )7 41
AT,

1.4 Eslpgatl WEMERZESH

i H ORF finder M i (http://www.ncbi.nlm.nih.

gov/gorf/gorf.htm)) T Es-Ipgatl 1 FF il ) LAE,
Z G cDNA JPAIHE S 2 AR T 51, iz I
I H A= 27  26 JIR 55- 53 il %F - Es-LPGAT1 HYSEHE
M. 43 i (http://web.expasy.org/compute_pi/)
& 5 BK (http://www.cbs.dtu.dk/services/SignalP/) ,
SEFYIR . TIRENL 25 (http:/www.cbs.dtu.dk/services/
TMHMM/)#EA7 1 . M NCBI 9 GenBank %k
AEPF LPGAT MREIERRF S, 1] BioEdit7
R Z 750t T H#EAT 2 P50 ), R MEGA
5.0 B4R $E L (neighbor-joining, NI & A [H]
Yff LPGAT1 W RGHHALR, Rl Missense3D
(http://www.sbg.bio.ic.ac.uk/missense3d/) 3k 15 3D
Sk EE .

15 SERREEE PCR

AWFFELE Es-Ipgat] DR5F b DX I8N B THRE 57
PESLIT PO E 'S, DL B-actin A RN SR
(# 1).i5 1 ABI Z65E f# PCR 730X (ABI-7500,
ThermoFisher, Singapore), {i ] TB-green™ iR £
Ex Taq™ II i £ (RR420A, TaKaRa Bio, Japan)
¥ FRULHAS I Es-Ipgat] 1F {0 AN [R) 41 ZUFI DR 5
RSB RIBRHE, BAALUE 8 MEY Y
FEAS, BRI AL 3 IR RNFRITH: 95 °C 30s;
95 C 30's, 60 C 30 s, 72 C 30 s, 40 MEH;
72 C 10 min,

16 REI#z%

2 Es-lpgat] FHVE &7 0 BORLH] T 97 5
DNA #it, BtiA T7 B3 789514 Es-Ipgatl-
dsF/R (IE[15 19 55w ds i T7 7503 34 1E m 44t
B, Es-Ipgatl-F/dsR (521519 5" 3mis i T7 Fe3il)
P I P RET MR . FEF4E MiniBEST DNA Bt

4lifb ik £(9761,TaKaRa Bio, Japan)Zlifb/5, fifi
FH #7527 (DIG) RNA FRic i A %) (Roche, Basel,
Switzerland)F TranscriptAid T7 & =% 54855 &
(K0441, Thermo Fisher Scientific, USA){AK#N% 5%
E . 4B Q5000 %2443 %6 EE H (Quawell
Q5000, USA)FN 1.5%35 B A 5E A rEL VR A I ARk
JERT R, AE-80 CIRAFLMEGEfiH, =ik
RS F KRG, a2 sc At B,
W K 7E 37 “CALHHE 30 min, 4%22 58 B & &
5 min, PBS iV, FH 20xSSC. 50%% B 1 H it
¢ . DEPC ZKECHil #4238, 7€ 37 CHEE 3 ho
FEIESARET A PCRAY 1 95 "CZEME 5 minJ&, 7K
YR H 10 min, Bl 1) 85048 TR 28 58 W (B 46
1xDenhardt’s, 1 mg/mL #Effikf DNA. 4xSSC.
40%2 B T HIBENE . 10%B R 0 . 1 mg/mL
T RE-CRNA) o 4 IE REREFBCHI AL 5 ng/uL, IR IR
5], BEKA T EIA 100 pL & A 55458,
55 C45C 15 ho 2428)5, FH SSCikved: A, FH
5 150 pg/mL RNaseA [ NTE i# W HLAR LS A1
e, Z A HE MW ESEDE A 4 h, FImASURE
W . 5, PBS WG A B AR B, HZ
B K & ), i JE JE(Nikon Eclipse 80i mi-
croscope) B iU HEA T LI 4 A
1.7 dsRNA W& R FHEXH il =E&
W4 Es-Ipgatl FFA) T 3 X54A T7 B sh+
#9519 dsEs-Ipgatl-F/R LA K 1 % dsEGFP-F/R {f
X R QE RG4Sl asim T7 Fa),
it PCR 3RS DNA #in2iifk, i TranscriptAid
T7 w877 e s i R & IR S i S B dsRNA, - 4331
A 5xBuffer 8 uL. NTP £% 4 pL. Transcript Aid
Enzyme Mix 4 pL .DNA 4i{k. /=4 1600 ng, fill DEPC
JKZ 40 L. 71 37 C/Kify 6 h; filA 4 pL DNase I
T 37 ‘C/Kif 15 min; ZJS/IA 4 L EDTA T 65 C
K 10 min, e fo HESRREN . & KA . Tt
K LTS ] dsSRNA, MRYE TS L5 R, W
dsRNA e tE T8N 2 ng/g M, @i BNk
FIH SRR SE IS 3~5 d (TIE(RE N 3~6 g),
10 pL (5 088 o 5 dsEs-Ipgatl-1 .
dsEs-Ipgatl-2 . dsEs-Ipgatl-3 F1 dsEGFP {3 5t £ i)
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F* 1 Eslpgatl EEREERIEEHTTASIHWFT

Tab.1 Primer sequencesfor theidentification and functional studies of Es-Ipgatl

5194 FK primer name

51 ¥17 51 (5'-3") sequence (5'-3")

% usage

Es-Ipgatl-gene-F
Es-Ipgatl-gene-R

ATGGACTTTAGTACGGGACAT
CCAAAGTTGAATCAGACAACT

LR T RE gene clone
L GiF% gene clone

qRT- Es-Ipgati-F GGAGACCATACTCACTCATCAAC qRT-PCR
qRT- Es-Ipgati-R GAGAGAGACAACAGAGACCCACT qRT-PCR
B-Actin-F GCATCCACGAGACCACTTACA qRT-PCR
B-Actin-R CTCCTGCTTGCTGATCCACATC qRT-PCR
dsEs-Ipgat1-ISHF TAATACGACTCACTATAGGGGTGCTGTGGTGAGGATAC ISH
Es-lpgat]-ISHR GTGAGGAGTCTCTGTGTTC ISH
Es-lpgatI-ISHF GTGCTGTGGTGAGGATAC ISH
dsEs-Ipgat]-ISHR TAATACGACTCACTATAGGGGTGAGGAGTCTCTGTGTTC ISH
dsEGFP-F TAATACGACTCACTATAGGGCAGTGCTTCAGCCGCTACCC RNAi
dsEGFP-R TAATACGACTCACTATAGGGAGTTCACCTTGATGCCGTTCTT RNAI
dsEs-Ipgati-F1 TAATACGACTCACTATAGGGGTGCTGTGGTGAGGATAC RNAi
dsEs-Ipgati-R1 TAATACGACTCACTATAGGGTTGCGGTTCTTGAGGAAG RNAI
dsEs-Ipgati-F2 TAATACGACTCACTATAGGGGGAAGGAACACAGAGACTC RNAi
dsEs-Ipgatl-R2 TAATACGACTCACTATAGGGGCCTCAGCAAGAATCCAA RNAi
dsEs-Ipgati-F3 TAATACGACTCACTATAGGGTCTGCTCCTTCAACAACTT RNAi
dsEs-Ipgati-R3 TAATACGACTCACTATAGGGTCCTGTAAGATTGCCTCCT RNAi
qEs-gpatl-F TGAAAAGTTGAGGAACCACGCCCAT RNAi
qEs-gpat]-R GCCCCCTTCTTGAACTGCATGACTG RNAi
qEs-gpat2-F TCTTTTGGGTGGTGGGCTTC RNAi
qEs-gpat2-R TGGCGGTTGTGATATGTGAC RNAi
qEs-agpat2-F GGAGACCATACTCACTCATCAAC RNAi
qEs-agpat2-R GAGACAACAGAGACCCACTAACA RNAi
qEs-agpat3-F GCCTCTCGGAGTCAATCTGG RNAi
qEs-agpat3-R AAGCGCTGGTAGAGGGAGTA RNAi
qEs-agpatd-F GGAGACCATACTCACTCATCAAC RNAi
qEs-agpat4-R GAGAGAGACAACAGAGACCCACT RNAi
qEs-dgatl-F TATCCTGCTGATCGGTGGTC RNAi
qEs-dgat]-R AACAAGGGCGTGTGGTAGTA RNAI
qEs-dgat2-F TATGACCAAGTAGCAAACCC RNAi
qEs-dgat2-R GCACATCAATGGCAGAACC RNAi

Bk, RS 6 HnlE, 115424 hm, WO
JE IR AR L 2 T R B RN A R3O RE B4 #r, AR
RNA Kk oLt e tE TR BL. itk—2 1 g
Es-Ipgat] % Hilh =& MHARAH G EE N R IB 52
W, T Es-lpgatImRNA FE[H )5, K i B
Es-gpats . Es-agpats. Es-dgats WNFikKF-,
1.8 RS

JI AT i R P B {E AR R (X + SE )R,
BANERFWELENE 8 MK, Es-Ipgat] )
AR 5 7K T 5800 e A 0 B L (C) 5 07 2
272Gy kY SR Levene’s 1 HEAT T 22551k

Rrdt, YR FFE DT 22 0F, X o e BdE kAT
JEFZ ST 7R AR HE, R ANOVA X S5 4%
AT 20007, W2 R R Tukey 224
¥, 4 P<0.05 B hE R B,

2 HRE5HMH

2.1 Eslpgatl &£#115 BF 5

Es-Ipgat] (GenBank J¥41%5 MZ312613)%7F
W EEAE(ORF) 4Kl 1125 bp (FIRZIEFLT),
s 374 DRI, LA TN TGA, HEA
SrF il 44 kD, HIRAFHL LR 8.31, i) SMART



32 Hh K R #5129 %

SRSB4 B0 Es-LPGATI I8 F LPLAT M4E5 | oo
61 GCTGTGGTGAGGATACTCTTCTGCTCCTTCAACACTTGTACTCATOCCAGTOCACTTC
ﬁ% 4035 T ) 125 iR ﬁ}EEi"ji A F A R R 121 TgTTchEGTECAﬁGCEGcgcchG‘TIcAAkGT%GcEGGgGClc)cuS:ccECTQcTgGCéGA%T
S y 181
251 Ala?'-Leu® il Phe351-Leu373; N LR CAACGTCTCATGTTCOGGTGGCTGCTOTCCATARTGGCTCTGTCRTCCTACAGCAOGEC
241 TACAATGTGGTGGACCAGEGTGATGACKTITGGGACCTAMGANTGAACEGACGCTGGTG
TR b S 5 A% it 235 A4 3 Acyltransf C, T H & & 301 T{GT’}I;CA%CC%TCAGT(&CA@[AG(;AG%TGl&CC%GC{CA’liCAﬁGG%AG%CTTCAE’[’CSCC%C
. § S 361
TRIF5 11e*'-Arg™?, W RTERERS A= )& iy b /k 121 e e LT VD BT S K X TN F
CGCCTOCTATCATCCACTCACGGAGATTTCTTCATTCAGGGGOGGAAGCAACA
}SH; u&*ﬁ@i@ﬁ%%i@*ﬁ?%zﬁﬁﬂiﬁ PlsC, ﬁiiF 481 T(S(;JCTISéACEGA?FCA;AACETGI AEGCECTEGAEGA%TTECT%CA?LUELU;L :GA(!;GA%
- N S 541 X G
Hﬁ%@ﬁ?ﬁu TthS_Ser214(r§—] l)o ﬁﬂ_l—\%—ﬁu H:XTJ‘?E w0l lv(’:(:(,lf(:(:vlbbll‘(:l}:l‘lLl(;l(:E(:bévbl.v((;:(,lébbﬁbAﬁGAﬁCCgCAéAt;bIELASTCGG(I%G
TAT@CCAGAAGAACAACTTGCCGGTCCTGOAGAACGTGTCCCTCCCTCRCGTTGRGGCA
i . 25 AL o g e N ) 661 detodetoiye kbt L E N VS L PRV CA
Ijb([g 2)’ ;FH XT Hﬁ&%—f Eﬁ%%@&ﬁlg{i? FisC 721 A]I».(;TlixCIYIGC%GGkCcvl%Gfxgc,;x¥fa<;éCTﬁcchGEGGGGGl'l gnggggzgzzﬁizgﬁg
o A .
X h’]ﬁ © E 23 X hlj?‘ EF' ﬁ T’f 2.7 *;-‘ MK (motlf), EI] 781 A%ATETG%}GGLGATDGGA\((;ACTCGCICGTAGTG‘&CA%TAC%IT%cc%ﬂli\chGAADGATLTTGlZCATTT
NH(x);D #l1 FPEGT. iffi;f NCBI %i#)/4% BLASTP 841 CAGCAGTCOUARACAGGAGGAGUCOCTCACTGAGTCUCTGTACTCTORGTACKTGRAG
§ NUSN . 901 AKGGAGOCAATCTTACAGCACTACTACGACACACGCATITTCCCTGASGCACCCACACTA
1G] 3B 4 B TR i b — = kA 7 i
FEX ]L IEJ /’ﬁ‘ %‘%Eﬂ’ Ziﬂ"(—‘[& % ﬁﬁﬁl?&" (P ortunus 961 CHI.gl(:: ngu’g&lécc}gmﬁmé AA}}?lu?uuguAgAcLAC§TG§GAECC§AGJGGJA%C
trituberculatus)ﬂ‘ﬁ{u‘@%,_%], N 86.39% ; /ﬂ;‘{kﬁgjf( 1021 GACCCTATTGGAT}I;CTEGC{GAIC{GCQTTgCTgCTACTETGgCT(SJGA%CTACATCT%GGTG
. . 1081AACATCATTCTTTGGGTGTTCAGTTGTCTGATTCAACTTTGGTGA
R &5 & (Chionoecetes opilio) . Fd 3% X} KR (Penaeus NTTLWVFESCLIQLW
vannamei), HNEES 51 85.83%H1 69.17%. Xf B 1 Es-lpgar] A &R T 91 A4S A 5L
Gt X HEAT AT, R &I (5 Sk, I MEGA 10 5 F R RS K B R 40 208 PIsC
N N — > ZER Y MR TR Acyl f C g5,
6.0 BRIFIEAT RGK B AT () 3), 4 0 AL IR Acyliranst € S
. L Fig.1 Deduced amino acid sequence and
Es-LPGAT! 5 =it T BE AR IR &5 B 1Y) LPGATI predicted domains of Es-Ipgat!

$QZ‘%3\§ i, Bl 52 (EJ&Z%E/‘] Es-LPGAT1 3D The shaded part indicates the spiral transmembrane region; the
AN = ZIN s ZI o - . . . . . . . .

underlined part indicates the PIsC domain; the italic part indi-

ZER PN 25 R AN K] 4 TR o cates the Acyltransf C domain.
ALY Eriocheir sinensis MDFSTGHRWLNPKR LYCREVHEC]
BELL 48 Danio rerio ~~~MAPHLDVARKL
JKH3 % Chionoecetes opilio  MDLNTAHDCLNPKR
32 XU Penaeus vannamei VMEHNTRRFRLDAER!

S

NFR B Mus musculus ~~~MAVTVEEAPWL!

ES
K
ARIRFIR Eriocheir sinensis
L4 Danio rerio
BE%& Chionoecetes opilio

FHXTUF Penaeus vannamei
K Bl Mus musculus
4k

?ﬁ%ﬁ Eriocheir sinensis
Danio rerio

L& Chionoecetes opilio

EXTUF Penaeus vannamei

%ﬁ Mus musculus
15

e 18 BB Eriocheir sinensis A DCVAADKHD
L4 Danio rerio A A NLGPQQENGILGTD
RE M Chionoecetes opilio A A DSVTADTON

CTIRYMCLODY 117
PLIYAAFNSE 120
PLIYAAFNS)Y 120
CTIRYMCLOD 117

= |

~

\

48
i3

== |

SESSE SENSE

m%_ym

SEEXUF Penaeus vannamei A DNAAAEQHT-
K 8. Mus musculus LVARQENGS-PAG
4t

=
2

R8BSR Eriocheir sinensis
% Danio rerio

Chwnaecetes opilio

%a%
i@ %D}ME‘%E
gﬁ%

Mus musculus

FX& Eriocheir sinensis
L Danio rerio
BEM Chionoecetes opilio HDPLE 347

EXTUF Penaeus vannamei HDTLEFII 347

?ﬂBH}LHI

B Mus musculus
41 Danio rerio
E% Ef% Chionoecetes opilio ITWIYSQIFSQLL 379
E%{ Mus musculus TQSHAFL YHIHOY Ff§--—-- HCL~~~~ 369
K2 AKFEYF LPGAT HIEMR L7 5% 25 5%
Fig. 2 Multiple alignment of the LPGAT amino acid sequences from different species
Motif I represents the conserved domain of NH(x)4D, Motif III represents the conserved domain of FPEGT;

ES
x
%%é&%@ Eriocheir sinensis
IR
XT!EF Penaeus vannamei RHIQYI SFIRYWV|§——--—TSICQLVW
Motif I 183K NH(x)4D fR5¥3, Motif III {{ 3% FPEGT 57, MREHZARMFEFS], KERZICRM T
the black shading represents the same sequence, and the gray shading represents the similar sequence.
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% A\ Homo sapiens LPGAT]1 isoform 1 (NP 001362770.1)
100 % N\ Homo sapiens LPGAT] isoform 2 (NP 001362774.1)
43

75 BRE Pan troglodytes LPGAT1 (JAA34959.1)
100 — BIRYE Rousettus aegyptiacus LPGAT1 (KAF6397256.1)
100 INE R Mus musculus LPGAT]1 isoform 2 (NP 758470.1)
JF% Gallus gallus LPGAT1 (AID49006.1)
[ B&Lff Danio rerio LPGAT1 (NP001025129.1)
96 —— W8 Nothobranchius furzeri LPGAT1 (KAF7230727.1)
FERBEIE Bombus impatiens LPGAT1 (XP 003485997.1)
100 _|: Va7 % Apis mellifera LPGAT1-isoform X1 (XP 016769913.1)
92 EL PG A% Melipona quadrifasciata LPGAT1 (KOX77858.1)
100 T EIEAXJUF Penaeus vannamei LPGAT1-like (XP 027228946.1)
100 WG %% Eriocheir sinensis LPGAT1 (MZ312613)
100 IRIREHE Chionoecetes opilio LPGAT1 (KAG0728615.1)
i

=P T8 Portunus trituberculatusLPGAT1 (MPC11475.1)

Kl 3 A% Es-LPGATI1 MHAM A RE L F oM
5 d ¥l NCBI %35,

Fig. 3 Phylogenetic analysis of Es-LPGAT1 from Eriocheir sinensis and other species
NCBI accession number of each species is shown in the bracket.

[ 4 [ Es-LPGATI () 3D &5+ 3
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Fig. 5 Relative expression level of Es-Ipgat! in different
tissues of female Eriocheir sinensis at ovarian stage 111
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gular membrane; St: stomach; G: gill. Different letters indicate
significant difference among different tissues (P<0.05).
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Fig. 6 The relative expression level of Es-Ipgat/mRNA in ovary (a) and hepatopancreas
(b) during ovarian maturation cycle of Eriocheir sinensis
Different letters indicate significant difference among different development stages (P<0.05).
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Fig. 7 The localization of Es-IpgatImRNA in the ovary and hepatopancreas during ovarian maturation cycle of Eriocheir sinensis
The hybridization results of the antisense probes are a, b, ¢, d; the sense probes were used as the control while the results are
al, bl, cl and d1; the corresponding HE stained sections are shown in a2, b2, ¢2, d2. The first two lines represent hepatopancreas,
while the last two lines represent ovary. F cell: fibrillar cell; R cell; resorptive cell; PRO: previtellogenic oocytes;

EN: endogenous vitellogenic oocytes; EX: exogenous vitellogenic oocytes; NO: nearly mature oocyte.
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level between dsEs-Ipgatl treatment and dsEGFP treatment groups.
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Abstract: To explore the regulation of lysophosphatidylglycerol acyltransferase (LPGAT) expression patterns
during the ovarian development of Eriocheir sinensis, the open reading frame (ORF) sequence of Es-Ipgatl of E.
sinensis (accession number: MZ312613) was cloned. Then, its temporal and spatial expression patterns during
ovarian development were analyzed using real-time quantitative polymerase chain reaction (QRT-PCR), in situ
hybridization, and RNA interference. The results showed that the ORF of Es-Ipgat! was 1125 bp in length, en-
coding a 374-amino acid protein with a molecular weight of 44 kD. It belonged to the LPGAT superfamily, and
the amino acid sequence deduced from Es-Ipgatl exhibited the highest identity with Portunus trituberculatus.
gRT-PCR results showed that Es-Ipgat] was expressed in different tissues during the ovarian development of E.
sinensis, with the highest expression in the ovary and the lowest level in the gills (P<0.05). During the ovarian
development cycle, both the hepatopancreas and ovary at ovarian stage II presented the highest expression levels
of Es-IpgatImRNA (P<0.05), and there was a significant increasing trend during the period from ovarian stage III
to stage V. The results of in situ hybridization showed that in ovarian stage II, the strong signal of Es-Ipgatl
mRNA was localized in the cytoplasm of previtellogenic oocytes and endogenous vitellogenic oocytes of the
ovary, while a very weak signal was detected in stage IV ovaries. However, a strong signal of Es-Ipgatl mRNA
was localized in fibrillar cells (F cells) and resorptive cells (R cells) of hepatopancreas at stages Il and IV. After
knockdown of Es-Ipgatl, the expression levels of Es-gpat2 and Es-dgat? were significantly up-regulated, while
the expression levels of Es-agpat4 and Es-dgatl were significantly down-regulated. In summary, Es-Ipgat] mRNA
was mainly expressed in the ovary and hepatopancreas of E. sinensis, which was significantly related to the ovar-
ian stages. These results suggested that Es-I/pgat]/ may be involved in phospholipid metabolism during ovarian
development of E. sinensis.

Key words: Eriocheir sinensis; ovarian development; lysophosphatidylglycerol acyltransferase (LPGAT); quanti-
tative real-time PCR; in situ hybridization; RNA interference
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