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W E. R B F2EE ( lysophosphatidyl acyltransferase, LPAT ) J&45 Tl % LW NG 2 A A G 92 10 S S il ,  7F A
YIw NG & P R IE R EAE A . BB (Hevea brasiliensis) J2 4= RARBIR W EERIE, HAEEPT . BEyr . &bl as
GUR A AT EAR IR, AR @ a2 B o ABIFGE R 50T A ) A B AR AR B e 5L e o s e o 2
A~ HbLPAT 3k X 521 vh 17 S5 B A U e R 3L Y, 43 3l 44 > HbLPAT2a 1 HbLPAT2b, 4wt 551 4 K43 11k 1161 bp
1939 bp, ZrHI4iAS T 386 N1 312 44 HEHR . HbLPAT2a Fll HBLPAT2b 2545 1 > PLN02380 FY ¥ I W i R Ik S 74 7%
it 30y B 435 A0 S R0 V8 BE A1 B NH(X),D %%, HbLPAT2a A 3 NS5, HbLPAT2b A 1 IS HEsHll, — &k
FEIK, ARKMEN, A SRS . WA E /3477, HbLPAT2a #l HbLPAT2b 2 [ 3528 i T P9 5t
o RFHLGERA R BRI, HbLPAT2a Fil HDLPAT2b 3 (K ¥ 7642 oW fl 7 o A e ik i dme s, RN LB 6 TR & K
ifE, M7EMFLH, HbLPAT2a FI HbLPAT2b Ay ikHH7E HbLPAT N FHEPAIERT 2 . AFREERA T 1 it
HbLPAT2a I HOLPAT2b e e B FLBE AR & Biad B e 0 D RE, A5 AR B Jie 2L o JB A s % ol R 4R ) 24k 3
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Abstract: Lysophosphatidyl acyltransferase (LPAT), a key enzyme which controls the production of lysophosphatidic
into phosphatidic, plays an important role in phospholipid biosynthesis in plants. Hevea brasiliensis is an important
source for the production of natural rubber, which has an irreplaceable role in the fields of national defense, medical
treatment, high-end products, and has high social and economic value. Cloning and analysis of HbLPAT2 in H. brasil-
iensis would provide scientific basis for further exploration of its phospholipid biosynthesis function and the effect of
phospholipid on nature rubber. In this study HbLPAT2 was cloned from the latex of the H. brasiliensis by molecular
biology techniques, and the bioinformatics analysis, expression analysis and subcellular localization analysis were per-
formed. In this study, two key genes responsible for phospholipid biosynthesis in the HOLPAT gene family were suc-
cessfully cloned from the latex of the H. brasiliensis, named HbLPAT2a and HbLPAT2b, the full length coding sequence
of HbLPAT2a and HbLPAT2b genes was 1161 bp and 939 bp, encoding 386 and 312 amino acids. Both HbLPAT2a and
HbLPAT2b contained a PLN02380 lysopyatidyl acyltransferase functional domain and contained a highly conserved
NH(X)4D motif; HbDLPAT2a protein had 3 transmembrane domains, and HbLPAT2b protein had 1 transmembrane do-
main, both of which had no signal peptide, were hydrophilic proteins, and contained multiple phosphorylation sites. The
subcellular localization analysis showed that both HbLPAT2a and HbLPAT2b proteins were located in the endoplasmic
reticulum. In different organs, the highest expression level of HbLPAT2a and HBLPAT2b was found in seeds, suggesting
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that they have a lipid biosynthesis function. However, in the latex of H. brasiliensis, the first and second expression
level of whole HbLPAT gene family were HbLPAT2a and HbLPA2b. The result is helpful to understanding that
HbLPAT2a and HbLPAT2b play an important role in the phospholipid biosynthetic pathway in latex of H. brasiliensis
and to providing a scientific basis for genetic improvement of latex quality of H. brasiliensis.
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% B ( Hevea brasiliensisaa ) J& K & &
( Euphorbiaceae ) =M@ (Hevea) 4,
A NIEEA 100 ZAERFRE 2N, B E
TR, T 1904 AFFIAKE R, BT IX N
g A i P AR R KRR (nature
rubber, NR) fJ 2R, NR AER—F 24 T
WAt RE, ZRatEReits, BEAATTEMRMIEN,
MW T mR . TR, Sz . BT
DR A4 NR A R B LA AN HE
FLMTm R, BRI BEFLAE e, 3
BN AR, JF &R D s W RR BRI 11 BT 4
JEREH T . NR AR BT ( FE2EWERE ) A
YER SR SRR AR Z5 4, /A E
FE52 M NR A5 BT, Lk — 205 e B T 2 4R
eS e HMERE, 2 NR LT & BSR4
JEPBT R, 2 e ALt R TR A S 7
LM Z—,

PR R — S s T AR I R AR A T K
AHVED 7, HALZEAS B B2 AR D R TP 1
B2 5 S HA R i T R A B AL i
A S 7E N 5 R P E i Kennedy @42 52310,
Z 5 RNNEEEA 3-BE R H ol L 52 i
( glycerol-3-phosphate acyltransferase, GPAT ), ¥
I % R 19t 2% 4% % B8 ( lysophosphatidyl acyltrans-
ferase, LPAT ) F1 Wk H it L5 W ( diacyl-
glycerol acyltransferase, DGAT ) "% FHrt LPAT
TEWENR G R BIOCHE T . H Il =R 5 sy 2
— P I A GPAT fi#fb IR -CoA 5 3-Wi R Hh 7
sn-1 A3 i Ae PR Ak B N A= G IR A R 8 ( lysopho-
sphatidic acid, LPA ) """ SR )5y LPAT 7E sn-2
{37 K IR B A iR TR ( phosphatidic acid,
PA ) U IR MR M2 1L ( phosphatidic acid
phosphatase, PAP ) il 32 5 T 57 A L 15t H il
fig ( diacylgycerol, DAG ), #iz/i DAG 7 sn-3 K4
RO I A 8 — RS H R ( triacylglycerol,
TAG) "%,

LPAT J2 {7 il 15 I i 1R A JIC i s TR 14 O

Aitgt, MR LPAT J X 5% 1 0 40 it 5 13 S 2t Ak
B, PRI Ky 2 25 BiiAR LPATs
FNFHORE AR LPATS!™, BRI LPATs X 4XAERR Y
ARRF R, EoA SR A AR
TR iR LPATs Fii 2, L8 S5 HBIERN
TR BB & o, BT ATZESU R ST P EX LPAT
FEHRFRIGEAT TN RGIWEST , AtLPAT LR %
BB 5 A, Hid, ALPATL & (7 7EM-44Ak
J&F AR ALPAT2 E FREM S, 8T
hrfRRL s ALLPAT3 S 4 7 H BTARTE R, (H)2
ZFEFXF AL T LI Sk, HOIgE B AN 48
AtLPAT4, AtLPATS f4 31 41 it & v F T BE H AT i
AAHT, BAMEEM, BRIF (Arabidopsis
thaliana ) %2 ¥ 75 N 5 ) _I- 1) ALLPAT2 2 5 T i i
MK G s, ERE T AR KR T &0 Bk
HEZOAEN, 1 E e A8 R s A
2 5 40 pg IF 0GB B aa m i U e AR A
( Arachis hypogaca ) ', #335k ANLPAT2 fE . %
PR R T 10 B PO 7 BERR( Ricinus communis)
Hr, EBERIA RCLPAT2 AU REHe S LB B, b
RESR B AE ( TAG ) T A ANARL IG5 R 0 5 R 21
Pt v e L TR 2 i 3R AR B B R AT 1
HE M Z—, WIS ]I R ARG
I TR RED), 3 (0 A5 3 e B T A A Ok R
L b BB AT g o H T AR BRI B &
‘I ED, IR RN, ™ EEZ IR
JE AR A SO R i 1 30 A5 80 B, SR 8 v J L ot I
B RS . 5 BT R E & B& 12 DL Rt
Al R, AT BE AR B R 1l i AR SR
RE A B4R LY e B ) HDLPAT2 A F 58 X 42,
PTG R G kT H YR B
BT, I 3k 35 PR 358 20 AT A ST 40 5 A7 36 0F T
fEAG B HOLPAT2 B JE R 4548 S 4 F A4 AE , R ik
— B T AL IR HDL PAT2 5 PR 7 S L N 2 st
R DR SR AL IR AR, XA AR i B FL
AR R Mt M R B —E WS E
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TS . B HOLPAT2 & [ 14 o 14 55 32 35 0 BT 2517

1 R 5FZE
1.1 #7el

BEIA LR 10 4542 B IAF 73397 AR A 21 5%
BAE MR, i T b I AR B2 BE AR B 5T Fr
N 837 =BL (19°31'10"N, 109°29'41"E ). 14
A BN S/2 d4 (12 W, & 4d 1], A
WO ), T 2023 4F 8 H LR 3 TIHIKRFL
FESL, WeBE 5~10 min W A REFL, E0 K24 K[
RAEHABAL, AR AE ARG, BT EOE,
HAbH B B A0, 7R A R ARG T
—80 CUKFHRAE, FHT RNA $2HL,
12 A&
1.2.1 #BA RNA #93 B % cDNA #94-%  H
50~100 mg HAMES, WA BSIEG , %8 RNA &
Bk & ( TranGen, EasyPure Plant RNA Kit ) ¥
Bl $2 0L RNA, i H NanoDrop 2000 ( Thermo
Scientific ) il RNA F4) 40 vk B o BRI -5 4%
) RNA #4753 5k, i s B 53350 4 ( Thermo
Scientific, RevertAid First Strand cDNA Synthesis
Ki) & cDNA,
1.2.2 HbLPAT2#) s 5% w  RIFREAEH
(RIS I R e 368 R 26 0 L 2 s 2 s 122, e gieqs
6 251 &N LPAT ff) Unigene J¥51, i#jd NCBI f¢)
Blast DIBE#EATX t, #kF] HOLPAT2 3EH, 435
#5444 HbLPAT2a #11 HbLPAT2b, ] Premier 6.0
BB RER S FR 1), MBS IR FL cDNA
Rt , &R E G ( Vazyme, 2xPhanta Flash
Master Mix ) #4794, P H{KR I PCR i 2
JF [RGB 45 . PCR 4734 =W A 1.5%Bh 8 W58 e
FLVKHEAT RN, o A DGR & ( Agarose Gel
DNA Extraction Kit Ver.4.0, Takara) 4 1F i 557
AT, i A Bi#E#: T #i&)5 ( TA-cloning
Kit, TaKaRa ) %4 K71 7 DHS-o 824540l
VRS G 97 5 i T V% PCR i BH: ve b, 1%
ZAL R E YR A BR A F)T M 5w .
1.2.3 HbLPAT2a #= HbLPAT2b #) & #1138 5 o
Ao FIHAEYE BTG (£ 2) X
HbLPAT?2a F1 HbLPAT2b #E47 2L W15 5 2443 o
1.2.4 HbLPAT2a # HbLPAT2b 4 % ik 547 i
A Premier 6.0 245211 qRT-PCR Kl ()5 | 41 ( &
1), L HbActin SHNSIEH, $7 T &l
# ( TB GREEN® Premix Ex Tag™ II. ROX plus,
TaKaRa ) 5Bl P k478 & RN . SEH0 45 5 R A
2TMCO R AR A, BB E A 3K,

x1 AHARFASY

Tab. 1 Primers in this study
ElE/E2 S s (5-37) &
Primer name Primer sequence (5'-3") Usage
HbLPAT2a-F ATGGCGATTCCTGCGGCAGT FH
HbLPAT2a-R TTAGTGTTGTTTGTCTTGTCCTGTTTC Jiké
HbLPAT2b-F ATGGCGCTTCCTGCGGCTGT
HbLPAT2b-R ~ TAATAGAACTGCAAAATCACAAGAG-
AC
HbLPAT2a-GF  agtagatctggtaccgcattc ATGGCGATTCCT- 1y 4 iy
GCGGCA i
AENL
HbLPAT2a-GR  gcccttgetcac- axis
cattGTGTTGTTTGTCTTGTCCTGTTTC
HbLPAT2b-GF  agtagatctggtacctggggg ATGGCGCTTCCTG-
CGGC
HbLPAT2b-GR  geccttgetcaccatTAGAACTGCAAAAT-
CACAAGAGAC
HbLPAT1-QF CATCTACTTCATTGCGGTTCTATG w6 E
HbLPATI-QR  AAGAGCCATTCAAAGCAGAGTT gl

HbLPAT2a-QF GGACTTCTCTTCTTCTCTTCTGG
HbLPAT2a-QR  GCTCTATTGATCGTTCTGTATGTG
HbLPAT2b-QF TGTTGTGGCTGGATCTTGTATG
HbLPAT2b-QR  CAATGTCACTTCTGTGGTTGGA

HbLPAT3-QF  GCTTGTCTGAAGATTGAAGTGTATG
HbLPAT3-QR  AATGTCGCTCCTGTGATTGC
HbLPAT4-QF  GTCTGATATGTCTGCTGGTGTT
HbLPAT4-QR  TGGCAAGCCGTGTCATTAAG
HbLPATS5-QF  ACTAAGGATGATAAGAGGTGTTGTG
HbLPATS5-QR  CCTGCTCCAATGTATGCTGAA
HbActin-F GATGTGGATATCAGGAAGGA
HbActin-R CATACTGCTTGGAGCAAGA

1.2.5 HbLPAT2a #= HbLPAT2b %4 b & it T 4% o
iE Ll pCAM-1300-GFP &Lk, #E#¢ BamH
1 MY 5, %31 HbLPAT2a 11 HOLPAT2b (1)
(5, s [W] 905 2 20 e B ( ClonExpress Ultra
One Step Cloning Kit V2, Vazyme ) ¥ HbLPAT2a
F HbLPAT2b #4581 Ik 8k -, #418 HbLPAT2-
GFP S ik, ¥ B4 Bobiie AR, W
)G (kR 1.2.2) 4 FH Ok: $2 B0 ) &
( Plasmid Mini Kit I, Omega ) $&HUFHRL, i FkL
e AARKFTH GV3101 (pl19) BAZA, ik PHM: B
FRKE 3%, ¥ HOLPAT2-GFP 545 % maker CFP-
HDEL #% 1 = 1 e SR F 0, 5] B i 5 25 2K
RAE TR, B3 5% 2~3 do R R VR I D)
A, EILRE BB IS, K55 FREsE
P, 20 BRI,
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Tab. 2 Bioinformatics softwares in this study

B Soft Mkt Website JifiE Function

ProtParam https://web.expasy.org/protparam/ B 1 PR R 1 oA

Plant-mPLoc  http://www.csbio.sjtu.edu.cn/bioinf/plant-multi/ V. 2 it 52 457 P

TMHMM 2.0  https://services.healthtech.dtu.dk/servicess TMHMM-2.0/ TR [ 5 i R 455 ) T

SignalP - 5.0  https://services.healthtech.dtu.dk/services/SignalP-5.0// &1 JFAE S Bk Fm)

NerPhos 3.1 https://services.healthtech.dtu.dk/services/NetPhos-3.1/ B A R R AL L 54T

SOPMA https://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_sopma.html et =R s R Rl

CDS https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi R BT RS H B A3
2 HRE5HH T i
21 HbLPAT EERKHLEERRIESN il

AR SRt IR LI ST O Sl , 464D T g °f :

LPAT JEN 1SR H P 91 S AR W 2 8 A T é 80

XFEE, JEAEE 6 MR LPAT N SR & 701
] MEGA #cfFH e RGEE AL, KL 5251 ot g 1

IR (B 1) HF 6 4> LPAT R Z RN w10l

5143 94 44 4 HbLPAT1, HbLPAT2a, HbLPAT2b, ﬁ gL

HbLPAT3, HbLPAT4, HbLPATS, 1EA% Kk e 3L ;»g 6

Xt HbLPAT JEN KM A AT AT A B, A 4 MK

ANIEPRERCFLAK , Ht HDLPAT2D A% 23k it [ =
s, WS T HAD 3 AN HykCh HbLPAT2a, QYS\ }3’19 &" . Q?@ Ys‘)
.31 F HbLPATL Al HDLPATS; KAl %] HbL- & & & ¢ ¢ @
PAT3 Fil HOLPAT4 (5] 2), L[ Gene

N
<
Ry O
% 2§
7 R,
2 020] &
<)
S W
Up A, P»‘\X »
HbLPATS 4
98 Lo,
5 % S
w T 68{,0
F %
P = % %
g3
£ e

B 1 #%E#H HbL PAT FR#ETFF AtGPAT

ERRKRRGHML D
Fig. 1 Phylogenetic analysis of HbLPAT and AtGPAT gene
family in H. brasiliensis and A. thaliana

22 HOLPAT2 W=PERZEBRF IS
PIBR A I 7L cDNA AR , 747 PCR 374

ARNGFRFRZE S BE (P<0.05),
Different lowercase letters indicate significant difference among
treatments (P<0.05).

B2 BEMEIPARE HbLPATS HHEN RIEE
Fig. 2 Relative expression levels of different HbLPAT in
latex of H. brasiliensis

TERE L 2 NSRBI 2397 bp 1 1719 bp HY 3 A
FBL, R mISCR YR R, 345 1161 bp
f) HbLPAT2a FI 939 bp ) HbLPAT2b (%K [ i 4
i5F %) ( coding sequence, CDS ), CDD ik 5
FH], HbLPAT2a F1 HbLPAT2b & ¥ HA 1 4
56 R TR VS I Al T T % A% I D) e 4 A B (A
3A, K 3B). HHI LPAT2 KK E7E £ Fhkid) ok
B SERE TG TP, T A% Bl D Re AE 43
WP WA R TEIE, milEIT . #5E3E (Aqu-
ilegia coerulea ), A%#f ( Camelliasinensis), %
( Citrus unshiu ), 4] ( Erythroxylum novogran-
atense ). KX ( Jatropha curcas). [k &
(Lupinus albus), A% ( Manihot esculenta ), 4
H#s ( Populus alba ). Y45 ( Populus del-
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toides ). KM#k ( Quercus lobata ). MM FZ 5k IR B AL TG PE I T DI BEAL S 5 Motif 11T H

( Quercus suber ). HF4p4E ( Turnera subulata ).
A (Vernicia fordii ) 55, ¢ iR LPAT2
5 LPAT2 ()8R 1751 Lu Xt & 3E, 76 HbLPAT2
A S A LPAT2 SR FRSFIE) T (B 3C), 25l
NH (X) 4D (Motif 1). LPVIGW ( Motif 1),
VLALFVEGTRF ( Motif I11 ). N ( X ) LIPRIKGFV

( Motif IV ) Fl MRSFVPA ( X ) 4T ( X )( Motif V ),
Motif I FA MR (H) M RA MR (D) 53

JR"J/F‘«*ﬁ EGT-Box, ‘EANHEBEEE: Y DI BENT
R, ER L AL MR TSPV 05 P R 1Y) 45
/\u,mo AR, AFEPFE] ) LPAT2 JF54E C Y
T Y 22 SRS K T N o
2.3 BB HDLPAT2 EEHEWMEEFES
AR BACRE R M S R R 3 B, B
F HbLPAT2a F1 HbLPAT2b [FAH 43T 5 & 43 ]
7 43.23 kDa Hl 35.41 kDa, J5T 550435k 6208

A
50 100 150 200 250 300 350 386
Query seq. | . " . L N I " ,
Specific hits PLN02380
Superfanilies PLN02380 superfamily
B
25 50 75 100 125 150 175 200 225 250 275 300312
Query seq. | . . f ; | ; . " ; . . )
Specific hits PLN02380
Superfanilies PLN02380 superfamily
¢ 20 80
HbLPATZa Na1 ARV VPYEL BG5S SEL 1 TRET AT 8 GETE CLi]
HbLPAT2b NALPAAV|I VPLI€L LIS vIELT INLI (OAI [SF) GETLHLL
ACLPAT2 NAI ASAVGLVPHEL LIFqr sfer1 WLESVI [eF] 'MBSEEFKLN
AtLPAT2 . \VIAAAST VPLEEL Lig3T Slel AVNLF{eAV(eV] AWNETE NRM
CsLPAT2 NAIPAGPI vSMeVLI33r Sfel VINLI [GAT [eF) SETFREM
CuLPAT2 NAI AAAANT VPLIEL LIg1 S[EL VINLT GAV(SF) REMYRLM
EnLPAT2 NGIAVAART VPLIELLIg3A: FI[SALISF) KHTFTLN
JCcLPAT2 MAIPAAANT LPLIE VI3 SIEF VINLI (AT [oF] CETERLA
LalLPAT2 MAvAAAAYVPLIS Figgasfer viRLI [§AT fsv) RETL HL
LaLPAT2 NAvAAAARYVPLIeL Liggasiel VINLI (04l fey) SETLRL
MeLPAT2 NAIPAvASILPLY: Liggssler WLI AT GF) KETF SLN
PalPAT2 - MAIVSLI LPLIEVEIF4CSIELT WSLV[SAT SF) PETFRLN
PALPAT2 .MAIVSL\JI LPLIGVERCS{ELT WNLT [$AT [8F) PETFRL
ILPAT2 NAIABAVEI VPLIE LIggvsier INLT0AT GF GETEKLN
SLPAT2 MNAISAAAST VPLIEI LIgGVSeL1 INLI[SAT GF) GETFKLM
sLPAT2 . MVSAAT GV VP! L FF®ALleF) CETF R TMeN
VILPAT2 Na1 PA& vl LR vLEGRC Sler ViR AT [SF) GETEHEN,
160  Motifmr 180
HbLPAT2
HbLPAT2b
AcLPAT2
AtLPAT2
CsLPAT2 I
CuLPAT2 TGLYT
EnLPAT2 L
JCLPAT2 AGLYT
LaLPAT2 L
LaLPAT2 TCY 1]
MeLPAT2 AGLE!
PaLPAT2 CCLI!
PdLPAT2 CELET
QILPAT2 !
SLPAT2
SLPAT2
fLPAT2 i)
300
HbLPAT2a CQELBET
HbLPAT2b CCELET
AcLPAT2 JCCCCFOLT
AtLPAT2 [PGGGENT
CsLPAT2 REGE. 8L\
CuLPAT2 CQEL 1
EnLPAT2 SCQELILI
JCLPAT2 [SCCPLITT
LalLPAT2 CQEF{OL]
LaIJ AT2 CCELETH
MeLPAT2  CCEMOLT
Pa.L AT2 ISACEL{SL NG
P ISACELCHQS
Iéd'm[‘ 2% SCGELSE TG
sLPAT2  CQELOLT!
SLPAT2 SCGPLENT
VILPAT2 SCLPLISET
320 340 360 380
ggbl;ﬁ%‘%g PIfEP) wvrsucu\FC\mevssussmmsssu.mm NI LI RETQSERSTPAKVVPAKP. . . KKGCPSE. TCQEKCH
BEEEVER - . . ... ... ... ... . ......iiiicciicicccicciiicacciiccacaaaan .e ...
ACLPAT2 pijssi LVVISVSCLL\LGALKLFCVSSFLSSVKGIAFSNCLA'[\‘ICL&CILI\FSCSTPAKVAPAKP . _KNGVPSE. SSREKCH
AtLPAT2 PIS#AVYLSWACVL TLCAI KFLHVACLFSSWKCI TI SALCLGI I TLCNCI LI RSSCSERSTPAKV VPAKPKCNHHPESSSCTETEKEK
CsLPAT2 PI[SSVVVI SVACLLI FGALKFFCVTSLLS TWKGNAFSAI GLAT VIFLNGI LT CESGSEHSTPAKVAPSKPK. . NGGEPSSCTGCERHK
CuLPAT2 iSJ VYT SVASLYVI FCVLRFLCVSSLLSSWKGI AFSAF GLGT VIVLNGI LT RESGSERSTPAKVVESKP. . . KN
EnLPAT2 PI VVTSWACLLI FGALKLLQUSSLLSSVKGI A\SASGLALVIFLNNVLI RESCSERSTPAKVVPAKAK. . T
JCLPAT2 PI VVTSWACMLI FGAWKFLQUSSLFSSVKGI ALSASALAT VIVLNGVLI RESGSEHSTPAKVAPAKCK. . NVVGPLE. TVKEK. .
PAT2 PI[SHVIVI SVACLVI AGFI KFLCUSSLLSSVKGVAFSSFCLAI VIALNHI LI RESGSERSTPAKVVPAK
LaLPAT2 PI VVI SVACLVI AGFI KFL QUSSLLSSVKGVAFSSFGLAT VIALNHI LI RESGSERSTRSKVVPAK . - KKIEGLEESN. ERGH
MeLPAT2 PI VV\SVSCLLVLGVLKFLHVSSLLSSVKGI AT SSSALAT I T1 LACI LI RETGSERSTPAKVVPAKP. . . NKGEAPI . TGQERCH
PaLPAT2 SKSHVVVTSVACLLI FGALKFLCUSSLLSSVRCI AF TVSCLAVVIVLNHI LT RSSCSERSTPAKVAPAKTK. . NECKPSE. TCCEKCH
PALPAT2 SKSSHVVVTSWACLLI FGALKFLCVSSLLSSRRGI AF TVSCLGVVIVLNHI LT RESGSERSTPAKVAPAKTK. . NECNPSE. TGCEKCH
PAT2 PISSI VWTSVACLLI YCALKFLEWSSLL YSVKGI AFSAVGNALT TFLANI LI RESGSERSTPAKI APAKP CGEHLETI SEKGH
SLPAT2 PISSLVVTSVACLLT YGALKFLHVSSLL YSWKGI AFSAVCMALT TFLANI L1 RESGSERSTPAKI APAKP. . . KNGGEHLETTSEKCR
SLPAT2 PI VY TSVACLLL FGALKFLQUSSLLSSVKGI ALSAF GVAL VIVLNGI LI RESGSERSTPAKVAPAKPK. . NGGCSSC. NGPEKGH
VILPAT2 PMiSHVVYTSVACLLGFCALKFLHVWSSLLSSWKGI AFSASALAT VIVENCI LI RESCSEHSTPAKVAPAKPK. . NECEPSK. TEKEK

A: HbLPAT2a ZhfieZ5#95k; B: HbLPAT2b (D

gEf; C. LPAT2 HH P4 LT,

LA MEAR AR T

A: The domain of HbLPAT2a protein; B: The domain of HbLPAT2b protein; C: Multiple alignment analysis of LPAT2 protein,

red dashed line represents the motifs.

B 3 Bkt HOLPAT2 BEA KSR X EE 517

Fig. 3 Multiple alignment analysis of HbLPAT2 in H. brasiliensis
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£ 3 HRER HOLPATS £¥1{E B2 0
Tab. 3 Bioinformatics analysis of HbLPATs
in H. brasiliensis

i H Item HbLPAT2a HbLPAT2b

4yFH/kDa 43.23 35.41
¥ Ci997H3155N5150529S12  Cr37H2555N4230433S 10
JE ¥4 6208 5058
A (pl) 9.53 5.02

LA AR A 31 2

( Asp+Glu )

e

LTS 109.38 109.68

UNGYEEY 41.20 39.73

SRR 0.231 0.201

SV 4 L 7 57 Endoplasmic reticulum Endoplasmic reticulum
5 JR 455 ) 35 3 1

EREHIN 0 0

R LA 1, S: 20, T: 11;Y: 2 S:16;T:9;Y: 1

-1 T5E /% 44.82 47.44

HEAREE/% 17.36 17.95

B-#511/% 3.63 5.13
T & /% 34.20 29.49

15058, HISAFEHLA 53008 9.53 F1 5.02;5 A8
2By A 109.38 F1109.68, AFaE 259K
41.20 A1139.73, ¥ KF 39, #HEMHE T AREE
Fs sEKMERE 50 0.231 F10.200, )8 T3¢
KPR A . WA E N . B IEEs A I 5 5 KT
M0, HbLPAT2a F1 HbLPAT2b X5 i TNk
K, HbLPAT2a 5 3 545 H 5L, HbLPAT2b 5
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