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Abstract: [ Objective ] This study aimed to perform prokaryotic expression, purification, and subcellular localization
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of the lipid transfer protein (OsLTPL108) of rice grain shape regulation, providing theoretical reference for elucidating its
biological functions and its molecular mechanism of grain shape regulation. [ Method ] The OsLTPLI08 gene coding
sequence (CDS) was obtained from the UniProt database, and primers were designed for PCR amplification. The amplifi-
cation product was detected by electrophoresis and sequencing. Bioinformatic software were used to predict the physico-
chemical properties, transmembrane domains, signal peptides, hydrophilicity/hydrophobicity, and subcellular localiza-
tion of the encoded protein. The OsLTPL108 gene was ligated into pGEX-2T to construct the prokaryotic expression vector
pGEX-2T-OsLTPL108, which was then transformed into Escherichia coli BL21-CodonPlus (DE3) -RIPL for induced
expression. The purified target protein was verified by immunoblotting. Concurrently, the subcellular localization vector
pRHV-OsLTPL108-cGFP was constructed and transformed into rice protoplasts to observe its subcellular localization.
[Result] Using cDNA of rice variety Dingxiang B as the template, the amplified OsLTPLI08 gene was 477 bp in length
and the sequence was completely consistent with japonica rice whose accession number was LOC _Os03g14654 from the
RGAP database. The OsLTPL108 gene encoded 158 amino acid residues, with its relative protein molecular mass of 15.66 kD,
and a theoretical isoelectric point of 8.7; amino acids 1-30 of N-terminal contained a transmembrane domain, and amino
acids 31-158 constituted a soluble domain. Amino acids 1-24 of N-terminal formed a typical signal peptide se-
quence, suggesting the protein was a secretory one. The core region of OsLTPL108 protein (amino acids 30-120) har-
bored a complete non-specific LTP family domain (Pfam accession number of PF14368) composed of eight highly con-
served cysteine residues. After the prokaryotic expression vector pGEX-2T-OsLTPL108 was transformed into the pro-
karyotic expression system, low temperature overnight induction at 18 °C with 0.1 mmol/L IPTG resulted in a high
expression of OsLTPL108 protein. A GST-OsLTPL108 protein fusion protein with a molecular mass of approximately
39.64 kD was successfully obtained, showing single bands without obvious non-specific bands. Protein mass spectrom-
etry identified three specific peptides matching OsLTPL108 protein, confirming that the sequence of exogenously ex-
pressed and purified protein OsLTPL108 was correct. After the subcellular localization vector pPRHV-OsLTPL108-cGFP
was transformed into rice protoplasts, the green fluorescence signal of the OsLTPL108-EGFP fusion protein displayed a
reticular pattern and completely overlapped with the red fluorescence signal OsHLP1-mCherry of endoplasmic reticulum-
localized protein, proving that the protein localized to the endoplasmic reticulum in rice protoplasts. [ Conclusion ]
OsLTPL108 is a secretory protein. By utilizing the solubility-enhancing GST tag, highly pure soluble fusion protein can
be obtained from the prokaryotic expression system, which can be used for subsequent protein antibody preparation. The
OsLTPL108 protein localizes to the endoplasmic reticulum of rice cells, and as the endoplasmic reticulum is the main site
of plant lipid synthesis, OsLTPL108 is speculated to function in lipid transport.
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[ A 5% 5 LKA (Oryza sativa L.) 5

NVA :[: 24
CEPEATIRURR 6 shao et al.,2020; Long et al.,2023)

bk ¥ 5 EAE FH (Nieuwland et al., 2005 ; Wang et al.,
A, %F

YR Ef&, M BT RE 24 50l AT £
2 /% & (Xing and Zhang, 2010; Sun et al., 2018 ; 584
4,2019) . TRLEAE R 52 = &t i) e, 5K
FEpk L b 8 (LR R RL S8 IS B8 LL ) SR AH ¢
(Ren et al., 2023 ; He et al., 2024) , H ki %t 2 52 1)
FEK A & 3 1Y) H 2246 B 2 — (Mao et al., 2010; B
‘#—%u@%ﬁu 2017; X545, 20185 1 RE R 45, 2025)
32 22 HE DR ) 4565 40 8 4 %) 280 P IR (Liu et all.,
2015a,2015b,;L1 and Li,2016;Li et al.,2018) ., JI§
i % #% 25 1 (Lipid transfer proteins, LTPs) | {2 43 i
THEY) PR AE Y AT R Y 4%
( FH 22 A R 2R, 20085 XI5 FH T, 2013) 0 X
F/INGTF R IR A N S K {555 K 2 8 AR ST Y
1 We R ik B , e [m] 1) B PN BB i 7K i (Kader et al.,

JKAE LTPs 8 H AT HME R I8 KO A1 M 7, 248
PR TRASEATIZ R A AR KAE R BE it 72 v ir 2
511G B T 1% S HLH A S HERT 5 . (AT A5 F
Ji€ ]LTPs 8 ik A FE Z A= 12 F v R A
JH , B9 FF i i {4 20 2 (Hollenbach et al., 1997) . 40 it
¥ FiEH (Nieuwland et al., 2005) I 2L G625 K&
7 (Zhang et al.,2010) LM E T K 55245 (Chae
et al.,2009) . Fi ¥ & & 5 it i (Fujino et al., 2008;
Wang et al.,2015;Li et al., 2023b,2023c¢) . Ji5 JFE A4 5
T i (Ahmed et al., 2017) KAH P16 35 A= Y030
M i . Wang 55 (2012) & MK A 42 3L R 41 )7 91 h &
53 AERESFME LTPs FE A, Liu % (2013) #F 5% &
L, OsLTP6 3N 32 )7 81 1E SO TR, e 4E
e SRR D G S IR iR s 2 5 62
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)2 S ACK IMEEIE . Chen 55 (2022) A58 & R,
OsLTP47 JEH Dy fg ik 2 S 8L g B A 256
KT T AR RESR G , e s MUK R A T, Ul
Wz TE e B R B B A 2 AEM . LTPL
(LTP-like ) /& LTP 5 A —~ T2 (Tao et al., 2021)
Zhao % (2020) WF58 K IR, OsLTPL159 JE ¥ 1y 257
FEIR T o S AL TS, DA BRI A PR
UM RRELTF A DR R R IR  n VM 5 5
PHATI , AE R SR RS R SE sk e AT S 25 5 K
et i v 300 ) i E P o PNVERR B (2021) FF 98 3IE 5K,
OsLTPL14 3 &35 T RERAs CEVE S 7, 2 5K
R Xof 46 QLAY 97 80 s 7 o Li 45 (2023b) fF 58 & 3,
OsLTPL23 J& [X] 38 28 I8 25 3 My — W 2 A0 R B 7% 1R
(ABA) Sfe 4z il IR 2L A B, M52 1 b 3% 3 Fali i
K WFSE KB LTPs |32 /0 T4l g B (Thoma et
al., 1993) 4 fifd 5 (Guo et al.,2013) . 2l Jid J5 JiE ( Eds-
tam et al.,2014) . Lin%5(2017)7E /KRG h %5 H 54~
W0 SR LTP 5K (LeplIl. 3/5/6 LipV. 1/2) & 24~
LTPLFEN (LipL1/2) , iX B3 1 3238 2 #h it L T
e AR SRR AR P aa R s, HLE T ABA
WA SN ZURE SR8 , L gm At B (1 30 40 i
PP AR XAl (2006) BF 58 & B, K R AR R
5 LTP % 11 (OSDIR) £8a AR 75 2 38 S 4lifb , 3R
15 1= 2 B 7 21 OSDIR 88 1. A PR 41 ir 10 3 2o
Tandem Mass Tags (TMT) bRic & a8 [ BT 2H 2 Jy
FE 48 5] 1 AR E 15 25 1 BSAKCO, 1 1 44 2 5 J
4 BEUE B I 1T 5% mi fr Y (Qing et al., 2023) .
B8AKCY Xt i 7K Ff 2 75 3 K 21 1 B I 5 (hitps:/
www.ricedata. cn/gene/) 1Y 2 K Sy OsLTPL10S , J& —
AP AR S B B B SR ) i B 1 [ AR
WFFE YA S TG G i 2 i 8 1 4 2 0 5 T e o
UEIIESE , OsLTPL108 45 [ HA i # KR b K 1 A4E )
22011, SRR IR P 2 1 OsLTPL108, {H A X} Hiik
A1 AN 2 38 T I 20 it 2 i A9F 5 o [ 400 g D fr) S Sk i)
FIL ) i B A R JH 5 BB F1 OsLTPL108 (1) 45 1 , il &
OsLTPL108 & [ I Wy W 248 Jf o2 7, 44 8 HL A%
FIRR R IR SENTIZEE A KRR R A 41
B PRAECEAE
1 MREFE
1.1 iRIewrat

KRR T B BURKER ) BT PO B 2= Bk
TR T IRAT o TR R IR A PGEX-2T[ & A B H
K S-H: Fo i (GST) #1% , H 22 Fe B3 55, 7% BamH 1,
EcoR TREYI7 s, 10 [ 0 AR R A YR FRA A 5

V4 R 37 AR pREV-cGFP[ 75 338 43 (0,56 6. 2 1
(EGFP) , HZ FelEN 55 % BamH 1EGFYINL 85 15255
2 ARAE s SITHAR pCAMBIA1300-OsHLP1-mCherry
(& B R0 52 5 K OsHLP 1 . mCherry 21 {4,756 65
) IV R A S KRR A S A e . 2
2xPhanta Tag Master Mix ., FastPure Plant Total RNA
Isolation Kit, HiScript IIT 1" Strand cDNA Synthesis
Kit, ClonExpress II One Step Cloning Kit, & i #T 4
DH50 /837 A5 412 .\DL5000 DNA Marker 31l [ B 50
i ME R A W B BB A AR 2 W 5 K AT T BL21-
CodonPlus(DE3)-RIPL B2 2540 g 1 A Jb 5t i 7
A= Y AR F B2 7] 3 DL2000 DNA Marker 1 [ b5
2 NHTRHEATBR A ) 5 BRAE N VI BamH 1, EcoR 1,
T4 DNA 34 32 B 24 ) 3 28 [E NEB 2 A ; Glutathione
Agarose Beads 4FF # Jl§ . GST-Protein Elution Buffer
W H VLR T RN E BT IR A A . BRI
# : Triple TOF5600 Ji7 31X (AB SCIEX A 7)) . A T
AR (RXM AL, TRV AL A ) — IR BRI AL
BERGE (S — A WRHA FRA F)) (FC B EEFR X
(ThermoFisher Scientific 23 F] ) 8 75 J% 41 fg #3 iE AIL
CT PR 2 AU RHE R A FRA R IR FZEN R 5E
(BIO-RAD /A /) ) .C1000 Touch Thermal Cycler(BIO-
RADAH] )
1.2 RNA#REUK cDNA &R

ot =~ Ab R < PO R T 28 CCalE G TE K IR i
24 h,37 CHEOCHIR (B I ELZE, JHE 80% ) fHEZF 48 h,
R 2 E SR (PRt 8 A =3:1),25 °C N A%
FEEESE ORI 16 hGIYS h 2RI DGHRIREE 300 umol/
(m?+s) , FHRIEBE 70%; — i B 22, A
HIRIG-80 °CLRAF , HI T RNA $2H

BT 7 B = b4 20, fif AR A TS
B, AL RNA G55 & $2 UEL RNA 5 38 12 Nano-
Drop 2000 £ ] RNA 4} & (0D, /0D g A 1.8~
2.0), 1% BRARBEBERZ AL VK (120 V, 20 min) 0 1iE 56 4
PE(28S rRNA | 18S rRNA 7575 15 M , B 8 B i ) .
Ph1 pg S RNA R KU S5 B cDNA . WK 2
20.0 puL: 5%RT Buffer 4.0 pL, dNTP Mix (10 mmol/L)
2.0 pL, RNase Inhibitor (40 U/uL) 0.5 uL, Reverse
Transcriptase (200 U/uL) 1.0 pL, oligo (dT) Primer
(10 pmol/L) 1.0 pL,RNA#54f 1.0 pug, RNase-free H,O
AR 20.0 pLo S A4 2 42 °C 30 min, 85 °C
5 minZ¢ 1, -20 °CRAEF T e 265 .
1.3 OsLTPLI0OS EE Tz

M UniProt £ 4i% J 4K HX OsLTPL 108 X 4 1% [X.
(CDS)JF4, it 14 (L35 9 KC9-F: 5-ATGGC
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AAGCAAACAGGCAAT-3'; T ii#5|4) KC9-R: 5-TT
AAACACAAACTACAGCGGAGAC-3") ., I T #B
i) cDNA AR AT PCR Y34, 5L K & 25.0 ulL:
2xRapid Tag Master Mix 12.5 pL, I Fi#514 (10
pmol/L) 4% 0.5 pL, cDNA #i4% 2.0 uL, ddH,O #p /& 2
25.0 uLo HHEFEIY 1 98 °CTHIAL T4 3 min;98 °C 10's,
60 °C 455,72 °C 30 s, #1738 IMEIF, 72 °CHEf 5
min. 1% IR HEEE RS HL KA PCR 7247, {4 DNA
Il Tl gtk B A9 A B
1.4 OsLTPL108 & B4 ¥{E BFE ST

B SMART i/ZE 5 Pfam Bifa/F% OsLTPL108
A AT IO 530, WA LR ST 4 A8 S8 03 A S O
Dihenr i, Ei R AR RE M LTP KRR A 1Ak
PESE IR (8 AP B R 4 B PR <F B 42) . SR A
SignalP 6.0 il OsSLTPL108 % [ f 15 5 I Ay 7E 1)
B il 3T ExPASy HE %E H (1) ProtParam T H.i}
4. OsLTPL108 & [ A AR X 43 F it IR 5 HL A V&
ERAW LR EHEBFAILSE . RN
TMHMM-2.0 X} OsLTPL108 85 [ 54T 55 [k 4% g 1 75
N, 5 5 s TESARE 23R [0 (1>0..5 1 Ay Vs A 15 O X 3 g 3
SEFRME(Krogh et al., 2001) .
1.5 OsLTPL108 A E KX H EHE

Sy T W s S 55 A 0 DA% B3R 1 A, AR 9T
TR 255 B 45 #4) 38 O6) 1V (1) CDS J7 41 147 8 24 R ik
BARIIEL, 458 pGEX-2T 84K £ vale i i, ¥ it
% BamH 1, EcoR 1YL &5 W8S 1514 ( S|
I KC9-F: 5-CGGGATCCTGCCAAGCACCGGCAC
CAA-3'; FiiF51 4 KC9-R: 5'-CGGAATTCAACACA
AACTACAGCGGAGAC-3"). JH BamH IF1EcoR 13
fiti ) OsLTPL108 5K Fr Bt Al pGEX-2T 44, 43 5111
JE T WS Bl U0 7y, Fe R R B s AR =81 1 (435
FEOWR G, A T4 VEFE 5% il Al T4 3EH2 1 , 16 °CoK
W . FEH = 3 i P A R I A
DH5a /R Z 541, ¥ i F LB [ AR 373, 37 °C
B SR 12~16 ho PEHUR TR 425D 2 LB AR 5%
e, 7E 37 °C 220 r/min $R 3% K5 57 12 h, SRR 1T
PCR % E o F PCR % 2& Ay FH PR i) o 20 5ok 1447 1
¥ A H SR R Bt S A pGEX-2T A8
1.6 OsLTPL108 ERIMNEFRIER 4L

22 WA R 45 (2025) 1Y 5 3 6 DU R 1E H 1Y
PGEX-2T-OsLTPL108 J5i fi i it 0k e A K W 1
[ BL21-CodonPlus (DE3)-RIPL /&3 254, 1A T
LB ARG SR, 37 °CH5 5% 12~16 h; Pk M GE 5 Hfh
%5 mL LB AR 3555, 37 °C . 220 r/min §7 7% 55 3%
12 h; #% 1: 100 (AR LR FP B 5% 4% %2 200 mL LB

AR #2855, 37 °C 220 t/min ¥ K55 55 % OD,,, ., N
0.6~0.8; A IPTG 22k & 0.1 mmol/L, 18 °C . 160
r/min 55 ik 12~16 h, B 45K 5,4 °C . 10000
r/min 0> 5 min % 4E # /& , F§ 40 mL GST Binding
Buffer A, 0K T B I REREARE ;4 °C . 10000 r/min
B0 20 min YA FIE W B 10 pL b RS SR
2R EFEGRIR A T 10% T e B
BN W T e 58 i i Uk (SDS-PAGE ) 6l

H2 0.8 mL Glutathione Agarose Beads 4FF 4 fi§
2 A 15 mL JZATHE, B OR3P 22 vl , FH 5~10 mL
GST Binding Buffer P i ; 5 8 11 _F IS W18 -
FE, WA T W (2 ) 5 5~10 mL 1xGST Wash
Buffer 3%t I 24 7E 1, ¥ 2 mL GST-Protein Elution
Buffer (% 10 mmol/L if JF B 25 bt H K ) e i B b5 25
Mo Balife)a BAna F PR AR s Ly
EHTHE S 25 . pGEX-2T-OsLTPL108 K% S Hi
AT 11 & pGEX-2T-OsLTPL108 /I IPTG 53 3635
E 410 pL, J T SDS-PAGE #:ll , % T f 52 %
R-250 4418, 2 h, B C i i € 28 25 T T, SR B 11 3%
KTENL
1.7 OsLTPL108 & 8 %% Eifh 2 3T 16 IiE

Healifbfg BHARER A Ve 443 (B1 . E2)  4lifb i
HABE IS . pGEX-2T-OsLTPL108 A7 S i f4&
M, M pGEX-2T-OsLTPL108 /il IPTG %5 F & iA H
R 45 20 uL, 53075 2xLoading Buffer #% 1: 1 {K
FRICIRA), B RES EAE2 uL #EF7 SDS-PAGE K5,
PREERE [ HOTE 55 R4 2 PVDF I R AS o 5 , &
IXTBST [ 5% A WA 76 2= iR 45 S £ 041 2 h, DA
KB H AR RS A A E . ZEMA
GST FRZE—HT (LAF 1% BAS WH; () TBST 28 h i i
FE21:5000) , R F A 1 h; CH JH IxTBST 22 ik
P e 3 Uk, BRI 15 min. /1A Mouse — 1 (FH
1% JBERE WK ) TBST 22 whifi i B 28 1:50000) , =
TR E 1 hJ5 H IxTBST ZZ v il ¥R 3% Tk ¥4 3 Uk, BRIk
10 min, e (i R 3 78 Ak 27 & ' (ECL) 357 4tk
%, 2 AR B HARI R o
1.8 OsLTPL10S EH/RILLE

SDS-PAGE il Ji5 ¥ H 40~60 kD (%) H A5 H 4%
W, 27 Li 55 (2009) 19 7 3 2647 10 PN I T 1k , 3K
197 1 Z K ; FH Triple TOF5600 Ji 14X 73 Hr 22 ik &
B P A A SRR B 1 il PR IEA T X, B
H bR H A IER
1.9 OsLTPL108 Z& B F 48 E fiL

S AT AR (2021) (772 B OsLTPL10S
B KA PR F TAA ST 511 (474 bp)
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FH T 4 B 7 2 40 8 o AR A v B A 2 Y
OsLTPL108 & 751, % 1T BamH 1§ VI 55 1
OsLTPLI108 JEH 4K 151 (11751 ) KC9-cGFP-
F: 5'-ATATCCAGATCCAGTGGGATCCATGGCAAG
CAAACAGGCAAT-3 5| #) KC9-cGFP-R: 5-TT
GGTACCGAGCTCACCCGGGGATCCAACACAAA
CTACAGCGGAGACT-3") . PLT 7 B Y cDNA i
B , PCR ¥4 OsLTPL108 }:[H 4= K J¥ 41 , PCR ;=4
H BamH 1Y) 5 246 10, 5 R BamH 1H§Y) 5
() pRHVCGFP 2 AR £z . 7% 527 Wil iod Pk i
A K7 T B DHS o 837 25 4B, VR 46 T4 50 pg/mL
RBEE Z 1Y LB [ A8 575, 37 °CH5 5% 12~16 h; Fk
TE TR Y5 HEAT PCR %58 , HRUFH P4 PR, b 2 JHL ks
FFI R, 0 I 4R B B4 i 44 S pRHV-OsLTPL108-
cGFP,

TEEE 3% 10~16 d A8 AL KR 1, Y AL 0.5 mm
INEE I A B2 EET T 10 ming 33385 A 10 mL
il i Y, RESEIFE S hs DA S mL W5 % (7% 154
mmol/L NaCl, 125 mmol/L CaCl,, 5 mmol/L KCI,
2 mmol/L MES,pH 5.7) ,#%3% 15 s J5 it &, 100> g 25
O 5 min YCAR AR BT 5 T WS i W R I AR T
&, FEIR 100xg B.0 5 min, 5 2 ] 1 mL Mannitol-
Magnesium solution (MMG ) ¥ ¥ ( % 0.4 mol/L H #&
[, 15 mmol/L MgCl,,4 mmol/L MES, pH 5.7) # &,
# pRHV-OsLTPL108-cGFP #F 44 (10 pg) 5 P & M
Marker ( 2 179 PN J52 9 719 28 1 Rl RFP A5 25 19 8044
pCAMBIA1300-OsHLPI-mCherry) (10 pg) 3L [ A
J A BTAA, shE G EE 3% 16 h HUR AR BUIARTE T 803
b O R BB SR IO E S . OERE
i AN S50 : GFP 38 B i KR I 488 nm,
5K K 509 nm; mCherry 38 38 it R BCR K
587 nm, & K 610 nm.,

2 HRESR

2.1 OsLTPLIOSERRERMNFLER

FEBOUKAE A T 7 B BB RNA, 25 51 (& 1-A)
37,288 rRNA 5 18S rRNA 4547 14 Wi , Ic B B [
f# , OD,g9 1/ OD,g0 1 =1.92,, VLI B RNA i i A 4% , 1]
JHT cDNA & . Lk cDNA J#itz [ KC9-F F1KC9-R
J 51 ¥ X%t OsLTPL108 %5 Hl i 47 PCR ¥ 3 |, 45
(1 1-B) 7R~ , PCRY AR H—F57 , K24 500 bp .
4 PCR = W) ¥ J5 i 47 7% 91 Lo X, 45 2R R,
OsLTPL108 3£ X i Bt JiE 4 477 bp, 5 RGAP il
JE RS S5 5 LOC_0s03g14654 FFEH CDS ¥
A5t —3 .

2.2 OsLTPLIOS EREEWEEFENTER

OsLTPL108 3K 4mfith 158 MR KM vk 5, A
X534 15.66 kD, BHEAEHL 54 8.7, OsLTPL108
TR A% 0 X R (55 30~120 1 S35 1R ) 7 A7 1 58K
() IE 7 57 LTP 0% b i 1k 45 44 3 (Pfam 5 56 45
PF14368) , £ 7 8 > EEARSF 1 P e PR ik 2, ik 4
FRAEFTIE AL 4 D T YE R R A BK S EA A,
JHIETEMRR R4S & Stz e de gt g5t a5
LTP % 2 1 1Y SR S5 AE RRAE — 30, 40 5k 2 PR <7
149212 It R B T AR F R 1 = 0 S k43
Y ife E e EE , i Kl 2-A W] %1, OsLTPL108 &
FA 18 N 3t 2 1~30 137 22 FE R Xk 791000 oAy i85 F 4 oy k5
55 31~158 o 2 LR DX Sl 00 Sy S 55 B4 A ke, AR
N A TAERK X, XA X AT G2 Bk 5 /K, A
RFIZE SN . FIH SignalP 6.0 1715 5 Ak
T4, 255 (& 2-B) 7~ , OsLTPL108 &5 114 N ity
55 1~24 3 S R TR A IS TRA5 5 K 91, TR0 A %y
0.99, I 26 & T4 Wb AU 2 (o S0 200 it 43 731
M4 5l 58 755, OSLTPL 108 25 1 5E A T4 4h .
2.3 OsLTPLIOS ERFE#ZRIEFEHELER

R T B 32 K DX O R 1 FRA 7 A, BEER
55 31~158 {0 Z FL X)o7 () i 3[R ) 571 (384 bp )
TR RN B E . PCRY GRS OsLTPLI0S
FER N pGEX-2T 4444 1] BamH 11 EcoR 1 3£47 %L
M), B 4 B 5 pGEX-2T 2k 4lifb )5 , ] T4 1%
FEWG % 4 S Wi AL R AT T DHS o & 32 25 48
il PRERTRVEY KIS JEUBTR 1T PCR %
L EER(E 3) o, HIWFERH Fr BE2 ok 500 bp, 57
HAZE SRARAT o My 45 3R BoR , 2R A6 A 5L
JF 5 IE A, 3¢ B D)+ 3t iR A% 3% 58 24K pGEX-2T-
OsLTPL108, "] T 5% H & A g fkilss .

M 1
A B
750 bp

500 bp <«—18S rRNA

Bl SRNARE(A)RK OsLTPLI0S E=REY =il (B)
Fig. 1 Total RNA extraction (A) and amplification product
detection of OsLTPL108 gene (B)

M:DL2000 DNA Marker; 1 : 5 RNA#f i ;2: OsLTPL108 3 PCR
7Y
M:DL2000 DNA Marker; 1:Total RNA sample; 2:PCR product of
OsLTPL108 gene
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57 %

2.4 OsLTPL108 & HMERIE K 4t

¥ pGEX-2T-OsLTPL108 J5i %7 % 1k K Iz #T
BL21 37 A 20 L, 0 356 1 PH M 5 e B B V%, 2 P 21
5 mL R LB B 53 v, 37 eCad s 85 37 5, 5L
2 mL BB 4% 2 200 mL A LB 15 35 Kb P ok
Hig% , 2 ODyyy o N 0.6~0.8 5, TRANIPTG {283k i ik
#0.1 mmol/L, 18 °CiH % 3= LIS HIE A M
ik, SDS-PAGE HLUK KGN Z5 R (B 4) R, A
IPTG A9 B W FE 5 R N IPTG i 5 B9 1 TRORE i 78
41 kD M KRN AfFAE I BRI EE A A 2570 B
K5 9719 200 mL PV 25O S5 WA TTUE , JiIn A 1xGST
Bind Buffer i fift 18 1A%, FH P I A A0 A4S0 e 248 AT
A0, B0 Ja Wk BIE 1, 5 Glutathione Agarose
Beads 4FF #5454 J5 N A 1xGST Wash Buffer & i
I R4 G609 1, F GST-Protein Elution Buffer
PN GST-OSLTPL108 il & 25 H , F 1.5 mL I &£
WA . B P BT TR G AT IS PR SR TR

Transmembrane

Ve (2%, HRiC 0 E1 FTE2) 4% 10 pL #47 SDS-
PAGE ¥l , 25 53 (& 4) 275 , GST-OsLTPL108 il 5
5 11 7] 5 Glutathione Agarose Beads 4FF B 545 &,
FFrewt pe it , FRH AN R IF 4l fL Y OsLTPL108 &
IR e S 2 Pl 4 .
2.5 OsLTPL108 &R R&ZEN T IIEL R

Syt —2 T R RUZ T A4 RS 19 GST-OsLT-
PL108 il 5 25 (1 45 S 2l B, SR 48 (A S e BN b
Z AR TYRE , 45 5 (] 5) W , A 75 BRI 11
VB WA 41 KD BT DX R] A 55 R S AR
L5 SDS-PAGE 45 1t — B, % 45415 I K 4lifb i) GST-
OsLTPL108 &l & 25 11, i 4l 4k Jo 59 YE 7 41 kD
Loy PR S 27, 5 GST-OsLTPL108 fili 45 25 1
(R HE 73 T4 (39.64 kD) AHAS , 5L B H T A HL o —
RSSO o B TG s A A JS 1
R 25 kD B BRSO E RE AH , 5 GST
B HR/IVEAF, 31 kD BT B 4 S 25l GST-
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Fig. 2 Prediction of transmembrane domain (A) and signal peptide (B) of OsLTPL108 protein
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OsLTPL108 fili &5 &5 M M M I T2 iUy B . iR 4%
SRR W T 45 e H KSR A2 M Al A A5 2 i 2
4 H #5 GST-OsLTPL108 il & & 1, H 85 [ 2l ) 45
1o, BEHEBRZER (Y5 Y mT BEME | RIS E— 2B EDE T
SDS-PAGE il 45 5 (1) v % , 4y J5 2 OsLTPL108

M 1 2 3

1000 bp
750 bp
500 bp
250 bp

3 pGEX-2T-OsLTPLI08 B4R AL PCR #4551
Fig. 3 PCR detection results of recombinant plasmids of
pGEX-2T-OsLTPL108
M:DL2000 DNA Marker; 1~3:pGEX-2T-OsLTPL108 T 41 Fiki PCR
e/

M:DL2000 DNA Marker; 1-3 : PCR product of recombinant plasmid
pGEX-2T-OsLTPL108

M N C S F EI E2

180 kD
130kD
95 kD
72 kD

52kD

41 kD W <« GST-OsLTPL108

31kD RE——

25 kD

B 4 SDS-PAGE#&illl OsSLTPL108 & HSMERILIER
Fig.4 Exogenous expression of OsLTPL108 protein detected
by SDS-PAGE
M: i 4 Marker; N : RN IPTG 53 (19 R R 5 C: A IPTG B B
FESh 5 S A RS (19 LIS F o 2 U S i 29 ETATER : 1%
WA 1 RIERG R 2. 115 R]

M :Protein Marker; N:Bacterial culture sample without IPTG induc-
tion; C: Bacterial culture sample with IPTG; S:Supernatant after ultra-
sonication; F:Flow-through after chromatography; E1 and E2: Elution
tube 1 and Elution tube 2. The same was applied in Fig. 5

M N C S F ElE2

180 kD-
130 kD=
95 kD~
72 kD=

52kD-
41 kD —

- ".. < GST-OsLTPL108
GST-OSLTPL108
- = 4o
Degraded fragment
25kD = - «4GsT

31kD =

5 OsLTPL108 & B R4 B
Fig. 5 Detection of specificity and purity of OsLTPL108
protein

M 2 DA & SR AR R AR T S48 10
RN
2.6 OsLTPL108 EHRILLE

itk — L RUF AL ARAS AR A R R IE
T, B alifk 1) GST-OsLTPL108 fit & & 11 #£ 17 SDS-
PAGE #:1 , Y1 HL 41 kD [X a8 i e W b i — 45 2 1
25T, I PR TR AT A 12 Ak BRI R A5 22 JRORE iy
FAF & A R3S E MM . GST-OsLTPL108 fill & 2
1 A0 R 1 Bl DDA s 21 36 4>, Hirh g 26 41
R (KO A 10 SRS 2R (RO A5 o ik 2 1 T
A ARIU IR 7 91 5 R B B A A T
FEXt #2550 (1B 6) S, BT 46 e 31 35 24 57
P VE e GST-OsLTPL108 @l 5 25 FH Ay R B, o 7 25
OsLTPL108 & [ 11 H i ik Bt (B 212 4~ 24 B 112 5%
5 b Rl G A SRR B A(365 1) 19 58.08%. T
ik R R e €Ll Sk I NS POP VA b S EF
FL R OR 3 4B (CPLALINLK . VNALVNVN-
NVKVNIPDILK ., VNALVNVNNVK) 5 %k #i& /% (1)
OsLTPL108 £ I VCHL . otk % o 2 A KB & T GST-
OsLTPL108 il & 25 1 , WEBHAMR FR ik 4 AL ) H b5 8
H5E 4 1R
2.7 OsLTPL108 EHIFHEI LR

Pl cDNA M5t [ KC9-cGFP-F FlIKC9-cGFP-R Jy
LR UESIY, X OsLTPL108 1K 547 PCR 4 14
PCR 4" ¥ P Wy B R WHEE G H DR e 3, S PR B —
FESEPE ST FLARX /3292 500 bp (K1 7-A) o #
PCR 7 4¥) 1% 3% %2 pRHVCGFP 24K , I AL KT i
DHS5o 83z A 4, PRIBCH B 7% | SR IO TR 17 7R
W PCR %5 , 45 S Won , 9748 55407 K/NZ) R 500 bp
(E7-B), 5 WAM AT . 20 F — 25 0 3 45 2 ik B
OsLTPL108 3R ¥ 5| 3% #: 28 24K pRHVCcGFP 2 {4
I, 1T # ## pRHV-OsLTPL108-cGFP V.4 ifd & 177
ik,

HURE 37 7 d WY A KRS B B RO AE A4, )
PEG4000 4 5 1 77 1 pRHV-OsLTPL108-cGFP %
IR KRR AR TR, RS B % 12~16 h s il Fr L 78
WO IR AR WU T LA B R A, & s ik
pRHVCGFP 1) 7K 8 Ji AR I R 8 60,56 A 5 22 9K
LA AT 5 10 &% pRHV-OsLTPL108-cGFP ) /K A8 i 4=
Jo A T B 8 S A T S R 43 A, H 5 pCAM-
BIA1300-OsHLPI-mCherry 4 7K A5 Ji A R 41 (5
WHAF T E S (K 8), 3K OsLTPL108 & 13
AL T oK FE A0 AR A PR BT I, T P 5T A A B o
B E I T, HEM g OsLTPL108 25 [ & FE 15 i iz
I DIEE
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Fig. 6 Secondary spectrum of polypeptides identified by mass spectrometry analysis
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T OsLTPL108 £ [ Y %5 R 5 A4 dul, , 1B B 31~158
N SR X N () i BE R 757 (384 bp) HEAT A%
IR, 25 A5 T 5 KL OsLTPL108 & [ 7E
KW #F # BL21-CodonPlus (DE3 ) -RIPL 1 ki1 i T
FER R BT, B if 3 4544 18 °C 0.1 mmol/L
IPTG K15 Rt 1% o 3X — F 3K R % 5 I & F 45
(2023) W58 7K R ¥4 38 1) 197 2 11 OsCMIL16 ) JEL i
B3, BMIGIR 82 B R IR AR &
HER (3K 8424, 2021 ; De Coninck et al.,2025) , H K
% #F 7 BL21-CodonPlus (DE3 ) -RIPL B £ 1) #i A %
b %h 78 2R Ge v] B FH AT A A R ARE . R
1M, AN 5T 7 8 gl fbad B rp 2 0, 2 IR AT 2R I
HAT 5% B R S RS A 1, 1R 5 RTS8 S 4
SRR O, a2 ] 1 2 A TR g i
At AR RGE I T3 o BEAh ARG B 1 S B
AT RIS ke IR, 4 41 kD i BFR &4 40,31 kD /2
A BN 45 R AR P ) RT E GST Pk IR
Wi, W5 7R B E 37 5 47 T OsLTPL108 2K [ F B 14 &6

A B
750 bp — 750 bp —»
500 bp —| 500 bp—
250 bp —| 250 bp—|

7 OsLTPLIOS BEEEAKY 18 (A) K H I 48 RE fir 2k
I (B) &R
Fig. 7 Results of full-length amplification of OsLTPL108
gene (A) and verification of its subcellular localization
vector (B)

M:DL2000 DNA Marker; 1 : OsLTPL108 5K #4754 ; 2~4 . pRHV-
OsLTPL108-cGFP V.4t i v 24444 3 =)
M:DL2000 DNA Marker; 1 : Amplification product of OsLTPL108
gene; 2-4: Amplification product of subcellular localization vector
pRHV-OsLTPL108-cGFP

1447 Bright OsLTPL108-GFP

1M AE GST #14% , iX — #HL il 5 Li 5% (2005) 7€ % fifi
LEACS?2 & FHifF 5% A W22 5] 1) 25 (iU 5 3001 A
B B PG 2R, %A ST & BT i 4 R AR s T
H#I LEACS2 [ kv =L 8 A BE . PR, %
257 5 OsLTPL108 &5 1575 102~110 15 () il & R —19
AR 79 5 0 8 R R A G o

ARG IS S e A R R, AR GSTHRZE M
P9 5 e L (BRI 3 3 2% OsLTPL108 5 57k
JIRBE, 454 AR W 17 5 0 &2 B, OsLTPL108
B ELE 2 BEKGE 34 S LR (135 S SR VI 15T
H . EA BRI R, KB B L 30 SR I,
HAE TS 8 TR SRS B E TR
(Li et al.,2009) , AI fig- 5 350i% X 3l To vk 4 A7 20kl
UG A F oK LTP 2 (3% 248 o b e
(Fang et al.,2023) , 522 A] 241 Lys-C S sl i
I 5 Lys-C 21 A B, DL 55 0 228 (1 O 2T
W E TR

A7 S0 200 it 52 7 45 S i 7R, OsLTPL108-GFP
fill & B 2 A5 5 5 9 B AR e 2R P OsHLP1-
mCherry W] {2 88 , W] OsLTPL108 & [ 3= 55 i
FOKAEAMMA T o 3K — 7 o7 FEAIE 5 /K R LAt kr
T8 2 10 ST 0 L Ao 45 SR A B EDIE , 40 Li 4§
(2023a) W55 K B, N o2 I AH G B iR AR I E2 12 &
4545 SMG3 5 E3 12 R H2 DGS1 e i 9 i
D), 3 2 P 4 70 =R 2 R (BR) 324 BRI %8 14
2 SRR ; Zhou 25 (2023 ) MIAFFE & L, MATE %
W s B 1 SMG4 E 2@ A0 TN M, If-38 3 COP
1 4% 340 % 35 308 % R 8 e A B 7 516, 08 5 i s
FN i ARG A I PN 5 I s 7K R L R 4 R
MEZINEE T Z — . WIIBERHORE , P M
FEPI NG A 15 2 1) AR A s T 57 1 PN o
I Y LTPs 1] fit 8 1ot 814 40 e e 45 i AT s M ok 0 3t
JNE, 5 VAR 40 200 M 18 43 SRR T 2 REARE 2R A T B
B T 30 5E A0 1 S 24 R0 K (Zhou et al.,

OsHLP1-mCherry

Al 3% Merged

B 8 OsLTPL108 & B 77K IR 4 ik i I 48 B 22 {3 53 47
Fig. 8 Subcellular localization analysis of OsLTPL108 protein in rice protoplast
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2023; Guo et al.,2025) . OsLTPL108 & 45 LTP K%
TR () g o 25 A 5 AR 3 R 1A B KPR B N i 5
R ZAE 5 BRI T BT RE R 5 | 50 2 RS 1 A
(Y A v 2 B e N0 s S P N o s
I F=ZE A TR H A AR I T, R A T
i Dy RE R4 3 9T T B 40 R AT | 4 RS i At 45 X
o FEMEERY EHED , OSLTPL108 25 i i 7645 &
DR s A TR i iz, DT (]2 8 45 K R e 4
ML B FOE S @, I R A AR R, 5
244 pRHV-OsLTPL108-cGFP Fil 4 5 [ 4 A i A% i
i iy S Ny p SRR YIE S WA= W N1
IKREREARAR PN 20T OSLTPL18 28 [ i 3k 4 o

4 it

OsLTPL108 J& F 43 U 2 4, 8 L s I Bh s b
2 GST Rl F FHJRAZ F238 ZR Ge 3R A5 i 4l 1) v s P il
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