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Abstract: Oleosin is the most abundant protein on the surface of oil body, which plays an important role in the formation of plant
oil body and oil storage. Cyperus esculentus is a unique tuber oil crop. Exploring the characteristics of the oleosin gene family in
Cyperus esculentus and screening the key oleosin genes responding to oil storage are of great significance for analyzing the regulation
mechanism of oil storage. In this study, the phylogenetic and collinear analysis of oleosin gene family members in Cyperus esculentus
and several other species were performed using bioinformatics methods, and further tissue expression analysis of CeOLEs, oil content
detection in different tissues, and functional verification of overexpressing CeOLEs in Arabidopsis were carried out. Bioinformatics
analysis showed that six oleosin gene family members (CeOLE1 - 6) were identified in the whole genome of Cyperus esculentus, the
number of which was relatively small; however, they distributed in three evolutionary lineages (U, SL and SH subfamilies), and have
high evolutionary conservation and collinearity with oleosin gene family members of maize and rice. The gPCR analysis showed that
the expression levels of the six CeOLEs were high in the tubers of Cyperus esculentus, but extremely low in roots, leaves, tillering
nodes, stolons and other tissues. Accordingly, the oil content of Cyperus esculentus tubers was up to 24.68%, while the oil content in
roots, leaves, tillering nodes and stolons was less than 1.00%. It can be seen that the oil content of Cyperus esculentus may be closely
positively correlated with the expression level of CeOLEs. In addition, through the analysis of the expression level of CeOLEs and oil
content in tubers at different development stages, it was found that the expression levels of CeOLE1, CeOLE2, CeOLE3 and CeOLE5
were higher, and their expression patterns were consistent with the change rate of oil content in tubers (first increased and then
decreased), indicating that these four CeOLEs may be the key genes affecting the oil content in Cyperus esculentus tubers.
Overexpression of CeOLE1, CeOLE2, CeOLE3 and CeOLE5 in Arabidopsis significantly increased the oil content of Arabidopsis
seeds, which verified the function of these four CeOLEs in oil storage. In summary, the results of this study clarified the characteristics
of oleosin gene family in Cyperus esculentus, screened and functionally verified the key oleosin genes responding to oil storage, and
laid a foundation for further analysis of oil storage mechanism and genetic improvement of Cyperus esculentus.
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il id Bio-Rad CFX96 %)t & SEPCRACHATQPCRAGI, W& 3 MEW¥EEM 3 MEAREL . KA 2247t
BRI TE 35 i R R AR Rk K

® 1 AHMRSIMRFT

Table 1 Primers and sequences in this study

SRR s (52-3) TSI (5737
Primer name Forward primer Reverse primer
Q-CeOLE1 TGTCAAGAATGTCCTCCCCG TGCTTACCATGTTCCTCGCC
Q-CeOLE2 ATCGTCACGCCGCTGTTTAT GTTTTCTGGCCCGTTCAAGC
Q-CeOLE3 GCACCAGAGAGAAGGACAGC GCACCAGAGAGAAGGACAGC
aPCRAT Il Q-CeOLE4 TGCCCAAAAACGAGCCAATG TCCTTAAAATCCCGCGCCTT
gPCR
detection Q-CeOLES5 TGATCCGTCATGGGGAAGGC CAACCTGCTGCCCCTTACT
Q-CeOLEG6 CTCTTAACGGGCGTGACCAT GCAGATACCCGCCATACTCC
Q-CeACTIN ACTCTGGTGATGGTGTGAGC CCCTCTCTCCGTCAGGATCT
Q-AtACTIN GAGATGGAAACCTCAAAGACCA TTACCGTACAGATCCTTCCTGA
gtacccggggatcctctagagtcgacATGGCGGACCGCGGGCA ttgctcaccatggtactagtgtcgaCTACTTGTCGGTCTTCCCGC
V-CeOLE1
G CAGCCT
gtacccggggatcctctagagtcgacATGACAGACTACAGCAA
ik V-CeOLE2 GGA ttgctcaccatggtactagtgtcgaTCAGTACCCATAACCCGCTA
Vector \V-CeOLE3 gtacccggggatcctctagagtcgacATGGCTGAGCACCAGAG ttgctcaccatggtactagtgtcgaTTACGATGCCTGCTGTTCGA
construction AGAA c
gtacccggggatcctctagagtcgacATGGCAGACCGCGGGGA ttgctcaccatggtactagtgtcgacTCAAGTCCTGCCAGCAACC
V-CeOLE5
GCA T
P-CeOLE1 ATGGCGGACCGCGGGCAG CTACTTGTCGGTCTTCCCGCCAGCCT
PCRE I P-CeOLE2 ATGACAGACTACAGCAAGGA TCAGTACCCATAACCCGCTA
PCR
detection P-CeOLE3 ATGGCTGAGCACCAGAGAGAA TTACGATGCCTGCTGTTCGAC
P-CeOLES5 ATGGCAGACCGCGGGGAGCA TCAAGTCCTGCCAGCAACCT
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AR, $ATHET IE SR (Normalized) 4bFE. 7 #E—35 T fif#CeOLESTE M 75 B R 25 % & AN [FI B Bt
LG AL, B 50, 60, 70, 80. 90. 100 dfE#kHIRZEHEATQPCRATIN, 73474 MCeOLEFE &M=
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A WIS ETHREE; B WISEIRERY: C: MPEAEAK, D MPEWREINE: B WSEAEE P M EHREEN: G Wb e
FIER: He PSSt H A e 1 Sl95 SR R 4L B i s & A
A: Dried tuber of Cyperus esculentus; B: Germination of Cyperus esculentus tubers; C: Seedling growth of Cyperus esculentus; D: Stolon formation of Cyperus
esculentus; E: Tillering formation of Cyperus esculentus; F: Tuber formation of Cyperus esculentus; G: Expansion of Cyperus esculentus tubers;H: Leaves of
Cyperus esculentus are beginning to wither yellow; I: Detection of oil content in different tissues and organs of Cyperus esculentus
1P EEE BN R KA MES B
Fig.1 Observation of the whole growth period and comparison of tissue oil content of Cyperus esculentus
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Table 2 Oleosin gene family lineages and members in different species

R
Lineage

bl PiNEA
Cyperus
esculentus

ITTTES
Arabidopsis
thaliana

1A
Arachis
hypogaea

i
Brassica napus

KE

Glycine max

Zea mays

IKFE
Oryza
sativa

LUy
Solanum
tuberosum

EAE
Ipomoea
batatas

i
c@
=]

& Fi
SL

Bish Tt
SH

SRR

CeOLE6

CeOLE3
CeOLE4

CeOLE1-2
CeOLES5

ND

AtOLE1
AtOLE4

AtOLE2
AtOLEG
AtOLE16

AtOLE3
AtOLES
AtOLE15

AtOLE7 - 14

AtOLE17

AhOLE2
AhOLES

AhOLE5
AhOLE6
AhOLE11
AhOLE12

AhOLE1
AhOLE3 - 4
AhOLE7?
AhOLE9
AhOLE10

BnaOLE2
BnaOLE9
BnaOLE14 - 15
BnaOLE26
BnaOLE31
BnaOLE34 - 35
BnaOLE38
BnaOLE1
BnaOLE11
BnaOLE13
BnaOLE17
BnaOLE20
BnaOLE25
BnaOLE33
BnaOLE37
BnaOLE39
BnaOLE3
BnaOLES8
BnaOLE12
BnaOLE16
BnaOLE19
BnaOLE27
BnaOLE30
BnaOLE32
BnaOLE41
BnaOLE4 - 7
BnaOLE10
BnaOLE18
BnaOLE21 - 24
BnaOLE28 - 29
BnaOLE36
BnaOLE40
BnaOLE42 - 44

GmOLE4
GmOLEG6
GmOLES8
GmOLE11

GmOLEL -2
GmOLES
GmOLE7
GmOLE15

GmOLE3
GmOLE9 -10
GmOLE12 - 14

ZmOLES5
ZmOLE7

ZmOLE1
ZmOLE3 - 4

ZmOLE2
ZmOLE6
ZmOLE8

ND

OsOLE1
OsOLE4

OsOLE3
OsOLE6G

OsOLE2
OsOLES

ND

StOLE3
StOLE6

StOLE4 -5
StOLE7 - 11

StOLE1 -2

ND

ND

ND

ND

ND

NDR 7R A 2

ND indicates no detection; U:Universal; SL:Seed low molecular weight; SH: Seed high molecular weight; T:Tapetum in brassicaceae; The same as below
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Fig.2 Phylogenetic tree of Oleosin gene family members in Cyperus esculentus, Arabidopsis thaliana, Brassica napus, Arachis
hypogaea, Glycine max, Zea mays, Oryza sativa and Solanum tuberosum
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Fig.3 Gene duplication events in Oleosin family members in Cyperus esculentus, Arabidopsis thaliana, Glycine max and Oryza sativa
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Fig.4 Synteny analysis of Oleosin between Cyperus esculentus and other species
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A: Heat maps of the relative expression levels of CeOLESs in different tissues; B: Dynamic changes of oil content in tubers; C: Analysis of the oil content variation
between adjacent developmental stages; D: Relative expression levels of CeOLESs in tubers at different developmental stages
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Fig.5 The relationship between tissue expression of CeOLEs and oil content in Cyperus esculentus
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Fig.6 Identification and oil content analysis of transgenic Arabidopsis thaliana overexpressing CeOLEs

3 ifig

NG ) e S5 R A S5 AN ) P b O leosin i B8 S F B3 T2 43 A T4, 2 5 il A FRD TR SR e e LA B K
NSRENER RS, FEM IS A R R B EE M EA L. Y LE BT, R Oleosin
BUAE T RE LRI 2= 5, (B B AR 4 65 Py S A ER 57 B G5 A S8R IE,  JTH I Oleosinigit /K M ot 54
o R RS I TR IR S PR F 357 (PXsSPXaP) , 1Z45 M &k e i g5 i 8. JEF <7 ) Oleosink
38 (PFO1277) , FEMN R FFER, oA, gl sg30), K I3 MSE 4y b Olleosinik K] 5 1 At 57 ok 48 43 B9 4 5 o

AT Ul 5 G A 2 Oleosin 45 M3 H R, 3L E R 6 Oleosindb K5 7. WA BT, Wi



TFOleosind& K G il A 8 B> TR T (17 ) 8 (124 L SR (444 o KE (15 A4S, i
HEK 84 + KRG (6 1) AHiL. REMMAIHTRY, WMIPEHEK, /KAEZEOleosin: B Kk i i 5%
GRRBE, FERRRE R Sebr b, M OMmIEK, KREHEGHEER), FER Y
RRAE: LR IR, fe. K. MRS B TRy, —MRICo BERE i SO /R RRAE . M i it
AT S, b SR PR AR TR, R & B 20% ~ 30%2 A1)y 1 ook, /KRS AT B AR A4 5 i
B, HIEF IR T DU AR R IR, A B U3 B KPR 25 rhih i A & Tk 35% ~ 619151, H it
KU, WP EETOK, KA Oleosindd PR 515 B 51 i S v] BEAFEAE — € AL OR <7 1 . 383 OleosinE A & ]
FE BT, SR ST AR G R ARV 2 B R R, TS SRR ARG R AR 1% B A,
YA 0P o Oleosind: R 5 i p 1 8 H 1 72 5 FT RE S B A OG . LIS R G This, b
SEHABKE SR (A KRS, F2K KR —FE, Oleosind& R K ik i R LE 3 N FEAYHLIE R (UL
SLAISHIEZ ) 35745 434 Oleosink [ & il FAE 0T ok, AN FIE S M R I 2 [ ANA7 (E HE R &2 =,
WY 5K ik 2 1) B (U ThRRAEAL ST, FIRE A & A REIThRE . Sibr b, AGREERIFh 6%, Oleosink %
BRI 5 28 Py Us SL. SHAITIESR, HrbPIEI R T B A fE Sk b, B AEN JyOleosintil 5t
BN TUFEBAAET 7wt GnlsEIr. e b, U, SLRISHIE S K AT fig % i 77 2 $e b rh 2
161, DI, U SLAISHIE S AL 5 o] RELEAR P il 7 T B R Hh R AN T sl By, AR B2 ) AT BEAFAE DME DR R o
BAWFFEFRIT, S [FlOleosind: [R5 1 it b2 L T A4 T J o A o ] B8 R FEAS IR T RE, — S8 5K B 0L A 1t v 1
o OG5 PH b AR A, T [ O e A R A /N T,

— MG, Oleosind: (K 3 BELEJHORMEMI AR T h KPR IR, AT R IK 5 B A7 ) ol g 5 &
IEARSCROE, mE 5tk B, iRk Oleosink: (K AT LASR B #L R I ZKRE A1 K R v (i i 2 (1 39400, g5
G, TR T, FER AP AT R G i, A EET . AE
AN ZE i CeOLESIFRIA S HT R L, CeOLEsT BAEHRZEhZRak, /eI At i g & AR H LI L P A%
15, [FIRER NG S & 5 CeOLESHRIA B YIEM . H WHEHEY KRG LA RIS R F+ 1 Oleosin
SR (23 AT B e 82 4240, i A iR ) T 4R B R 1 2 (1 B 25 AR R LT R S B Oleosini [y 234144491,
LA TR A b I Oleosin B I B R AF ML (AWFFE R 2) o #it b, (TFTHEVIBREE S MFA. TAG.
JER% AE (Membrane phospholipid, MP) « Hil = AE%E, XU @A IE S AVE TR 2l iRAH5E E (90%
AOleosin) #MPHITAGS L FE it i J5 , TEPIAL 2% B LATHA TR 20K b iR i 7 Aok > 141, DA K st e
Oleosint & 4 1A T 1 S i i it A7+ 40 54, Oleosind R (34 /K P, AEWItH 17 g HOTEs UK. 59
A, AT R BLFRIE K AN R fICeOLEL. CeOLE2, CeOLE3 FICeOLES wJ f A 5 M it v 52 B2k rp it IR
RGN, BN FRERA G ZER G EF RS BB ER 5, I AR R kA
UESE T EAHEM B AE R I TRE . 5340, B TR I —2E0leosindE (R AAE LA 1:1 A LI RIE, R UIREP) il



T B A2 h— 24 Oleosin i it I RE T i — SRAA / 22 SRAR I A4 A IS 481, Zou 58l i X oy 178 ot FLAM S50 K
I 5 5L AP A e 2 Y Olleosinik PR SR il B4 H B LS B2 IAIAFAE AR ELAE ], HIAAHIESE [ Oleosin i 2
) 7] g A =3R48/ 22 SRR sC i R e e AR 413 . R, AR 7t & Bl CeOLEL AMCeOLE3 fI#& /KT AH 1L,
CeOLE2 #1CeOLES5 (k7K "FAHML, 1i W] CeOLEL F]fE 5 CeOLE3 BLX 1 CeOLE2 5 CeOLES ALt ) [Flfig 2t
MARIIE K. B2, JHPFEHZEd1CeOLEL, CeOLE2, CeOLE3 FICeOLES [JHE 1 ik & H 2L a3 3L
flioRHE R 7 — Rl A7 R R IR A OCHE . 7E LA LB FC B4R b, Oleosin IR Ay el 75 i BHE W A T Bl 95 &
PR R S RIE R T — EA RN R O 10, RENE F0 R A DR ALY ik s i A7 LA BB AR,
TORHE IR & 852 i LA At AR DR E 1 it s i A7 D500t B Ll

7

B

[1]  Murphy D J. The dynamic roles of intracellular lipid droplets: from archaea to mammals. Protoplasma, 2012, 249: 541-585

[21  Huang A H. Plant lipid droplets and their associated proteins: Potential for rapid advances. Plant Physiology, 2018, 176(3): 1894-1918

[81 JAFH BILHE, wats, sk, JFSC, B0 PG B A BORIE IR SR R, R R R, 2012, 35(5): 77-86
Zhou D, Zhao J Z, Bai Y, Zhang Q, Jing W, Zhang W H. Research advance in triacylglycerol synthesis, metabolism, and regulation in plants. Journal of
Nanjing Agricultural University, 2012, 35(5): 77-86

[4] Gt )0, RER RMEYIMIE S ORI SRR, B oM EY 2R, 2021, 43(3): 361
Fan S H, Liu N, Hua W. Research advances in the biosynthesis and regulation of lipid in oil crops. Chinese Journal of Oil Crop Sciences, 2021, 43(3): 361

[5] WA, XK. RO, RAR, 2017, 52(5): 669
HuJ, Liu C L. Research progress on vegetable oils. Chinese Bulletin of Botany, 2017, 52(5): 669

[6] Shao Q, Liu X, Su T, Ma C, Wang P. New insights into the role of seed oil body proteins in metabolism and plant development. Frontiers in Plant Science,
2019, 10: 494493

[7]  Scholz P, Chapman K D, Mullen R T, Ischebeck T. Finding new friends and revisiting old ones—how plant lipid droplets connect with other subcellular
structures. New Phytologist, 2022, 236(3): 833-838

[8]  Jolivet P, Roux E, d’Andrea S, Davanture M, Negroni L, Zivy M, Chardot T. Protein composition of oil bodies in Arabidopsis thaliana ecotype WS. Plant
Physiology and Biochemistry, 2004, 42(6): 501-509

[99 WuYY,ChouYR,Wang CS, Tseng T H, Chen L J, Tzen J T. Different effects on triacylglycerol packaging to oil bodies in transgenic rice seeds by
specifically eliminating one of their two oleosin isoforms. Plant Physiology and Biochemistry, 2010, 48(2): 81-89

[10] Miquel M, Trigui G, d’Andréa S, Kelemen Z, Baud S, Berger A, Deruyffelaere C, Trubuil A, Lepiniec L, Dubreucq B. Specialization of oleosins in oil
body dynamics during seed development in Arabidopsis seeds. Plant Physiology, 2014, 164(4): 1866-1878

[11] Zhang D, Zhang H, Hu Z, Chu S, Yu K, Lv L, Yang Y, Zhang X, Chen X, Kan G. Artificial selection on GmOLEO1 contributes to the increase in seed oil
during soybean domestication. PL0oS Genetics, 2019, 15(7): e1008267

[12] Abell B M, Holbrook L A, Abenes M, Murphy D J, Hills M J, Moloney M M. Role of the proline knot motif in oleosin endoplasmic reticulum topology
and oil body targeting. The Plant Cell, 1997, 9(8): 1481-1493

[13] Huang C Y, Huang A H. Unique motifs and length of hairpin in oleosin target the cytosolic side of endoplasmic reticulum and budding lipid droplet. Plant
Physiology, 2017, 174(4): 2248-2260

[14] BAiEoR, E/NE, m/bsr RV AR R R SO FOBE R 8%, 2022, 44(12): 1128-1140
Zhao H Q, Wang X F, Gao S P. Progress on the functional role of oleosin gene family in plants. Hereditas, 2022, 44(12): 1128-1140

[15] Huang M D, Huang A H. Bioinformatics reveal five lineages of oleosins and the mechanism of lineage evolution related to structure/function from green

algae to seed plants. Plant Physiology, 2015, 169(1): 453-470



[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Fang Y, Zhu R L, Mishler B D. Evolution of oleosin in land plants. PLoS ONE, 2014, 9(8): e103806

B, RSCEE. IS E TR KR . R 5T, 2020, 33(7): 4-6

Yang F, Zhu W X. Research status and prospect of Cyperus esculentus. Cereals and Oils, 2020, 33(7): 4-6

RERG, LR, wkEh, TR, S9N, HEE SH0T, 228, BH, g, kI, EFE, xR DRERIETEHHE D Mkl 2
SERRER. FEZ AR, 2021, 48(3): 600-608

Song Y H, Shi W L, Zhang J, Ding Z Y, Peng H X, Jiang C Y, Ma Q Q, Li Z J, Zhao Y, Tang D B, Zhang K, Wang J C, Liu X. Development and
application of an efficient method for the amylose/ amylopectin ratio determination in Potato tubers. Acta Horticulturae Sinica, 2021, 48(3): 600-608

RS, RORN, WRREMS, FEARIT, B EAL AR H S B R P R AR S B R R SR, Th LR IL R 2, 2022, 55(19): 3831-3840

Cui P, Zhao Y R, Yao Z P, Pang L J, Lu G Q. Starch physicochemical properties and expression levels of anabolism key genes in Sweetpotato under low
temperature. Scientia Agricultura Sinica , 2022, 55(19): 3831-3840

Bty FOATE, B, AU, AR SR W v SRR AT S AT AR REE, 2008 (1):106-109

Qu P M, Cheng Z Y, Long C L, Su M H, Yang D. Development potentials of chufa for biodiesel production. Renewable Energy Resources, 2008(1):
106-109

I, AL, ZRUE, BRIS, At BRIGSEG IS E 2 0. T R E, 2016, 41(3): 85-88

Yan J, Du J, Li C, Chen B, Shen Y H. Main components analysis of Cyperus esculentus in Jingbian, Shaanxi. China Oils Fats, 2016, 41(3): 85-88

Maduka N, S Ire F. Tigernut plant and useful application of tigernut tubers (Cyperus esculentus)-A review. Current Journal of Applied Science and
Technology, 2018, 29(3): 1-23

FENEAE, B EY I S R R, RNA T 5HAR, 1996(1): 42-42

Tang S D. Cultivation technology of emerging oil crops. Agricultural Economics and Technology, 1996(1): 42-42

kAR BRE S G AT R . b AR A AL, 2019, 4: 67-69

Zhang X K. Progress report on the research and development of China'’s oil bean industry. Chin Rural Science and Technology, 2019, 4: 67-69

Wang L Y, Jing M L, Ahmad N, Wang Y F, Wang Y J, Li J, Li X W, Liu W C, Wang N,Wang F W, Dong Y'Y, Li H Y. Tracing key molecular regulators of
lipid biosynthesis in tuber development of Cyperus esculentus using transcriptomics and lipidomics profiling. Gene, 2021, 12(10): 1492

JiHY, LiuDT, Yang Z L. High oil accumulation in tuber of yellow nutsedge compared to purple nutsedge is associated with more abundant expression of
genes involved in fatty acid synthesis and triacylglycerol storage. Biotechnol Biofuels, 2021, 14: 54

Zhao X Q, Yi L X, Ren Y F, Li J, Ren W, Hou Z H, Su S F, Wang J G, Zhang Y Y, Dong Q, Yang X D, Cheng Y C, Lu Z Y. Chromosome-scale genome
assembly of the yellow nutsedge (Cyperus esculentus). Genome Biology and Evolution, 2023, 15(3): evad027

Zou Z, Zheng Y J, Zhang Z T, Xiao Y H, Xie Z N, Chang L L, Zhang L, Zhao Y G. Molecular characterization of oleosin genes in Cyperus esculentus, a
Cyperaceae plant producing oil in underground tubers. Plant Cell Reports, 2023, 42: 1791-1808

AL, BhLM, VELL. RIRHIRENE IR & | ot E g, 2004, 29(6): 52-54

Wei H, Zhong H J, Wang H. Improvement on determination of crude oil by Soxhlet extraction, China Oils Fats, 2004, 29(6): 52-54

Chen K, YinY, Liu S, Guo Z, Zhang K, Liang Y, Zhang L, Zhao W, Chao H, Li M. Genome-wide identification and functional analysis of oleosin genes in
Brassica napus L.. BMC Plant Biology, 2019, 19: 294

SCH HE AL SR TR B AR A IR AR R A BB R TR Ik 2 R A . K. PERE R, 2017

Wen J. Oil dynamic accumulation and expression differences of key genes in developing seed in Brassica napus L. Chongging: Southwest University,
2017

VS, T, MM, BBk, MR, XIZEE, XE, MEE. MYHMES BOE R — S R SR, o E R EY AR, 2022,
44(4): 699-711

Han N S, Ding S, Zheng Y P, Wei L Y, Ke X X, Liu H B, Liu J, Zheng G F. Advance in studies on the initial step of the glycerolipid biosynthetic pathway
in plants. Chinese Journal of Oil Crop Sciences, 2022, 44(4): 699-711

Shimada T L, Hayashi M, Hara Nishimura I. Membrane dynamics and multiple functions of oil bodies in seeds and leaves. Plant Physiology, 2018, 176(1):
199-207

AR, WEENAS, BROIGR, BROR, i, FR, Sk, Zafh, Bt AR E AR p ke SRS, 1EA SR, 2019, 48(3): 9-14



[35]

[36]

[37]

[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Xu H, Pan LJ, Chen M N, Chen N, Wang T, Wang M, Yu S L, Liang C W, Chi X Y. Cloning and expression analysis of oleosin genes in Peanut. Journal of
Peanut Science, 2019, 48(3): 9-14

PO, iz, TKOOK, BF, B0, LRI SRR 2l i T E A6, Rk TREA4k, 2016, 32(7): 283-289

Ni S S, Yang R J, Zhang W B, Zhao W, Hua X. Process optimization for extraction of corn germ oil by aqueous ethanol. Transactions of the CSAE, 2016,
32(7): 283-289

Hu Z, Wang X, Zhan G, Liu G, Hua W, Wang H. Unusually large oilbodies are highly correlated with lower oil content in Brassica napus. Plant Cell
Reports, 2009, 28: 541-549

Jia'yY, Yao M, He X, Xiong X, Guan M, Liu Z, Guan C, Qian L. Transcriptome and regional association analyses reveal the effects of oleosin genes on the
accumulation of oil content in Brassica napus. Plants, 2022, 11(22): 3140

Zou Z, Zhao'Y, Zhang L. Genomic insights into lineage-specific evolution of the oleosin family in Euphorbiaceae. BMC Genomics, 2022, 23(1): 178

Liu W X, Liu H L, Qu L Q. Embryo-specific expression of soybean oleosin altered oil body morphogenesis and increased lipid content in transgenic rice
seeds. Theoretical and Applied Genetics, 2013, 126: 2289-2297

Ojha R, Kaur S, Sinha K, Chawla K, Kaur S, Jadhav H, Kaur M, Bhunia R K. Characterization of oleosin genes from forage sorghum in Arabidopsis and
yeast reveals their role in storage lipid stability. Planta, 2021,254(5): 97

Tl AR, SFTR, T, MR, skmER, ERE, BEE WP TERARN. SEMRGKE ST FEARLE, 2023, 52(1): 34-41

Wang H W, Zhu S X, Zhang X Y, Wang Y, Yang T G, Zhang X G, Wang S F, Li C X. Genome size, ploidy and phylogeny of Cyperus esculentus L. Journal
of Henan Agricultural Sciences, 2023, 52(1): 34-41

Clevenger J, Chu Y, Scheffler B, Ozias-Akins P. A developmental transcriptome map for allotetraploid Arachis hypogaea. Frontiers in Plant Science, 2016,
7: 1446

Yang S, Miao L, He J, Zhang K, Li Y, Gai J. Dynamic transcriptome changes related to oil accumulation in developing soybean seeds. International
Journal of Molecular Sciences, 2019, 20(9): 2202

Cai Z, Cai Z, Huang J, Wang A, Ntambiyukuri A, Chen B, Zheng G, Li H, Huang Y, Zhan J. Transcriptomic analysis of tuberous root in two sweet potato
varieties reveals the important genes and regulatory pathways in tuberous root development. BMC Genomics, 2022, 23(1): 473

Liu Y, Li Y, Liu Z, Wang L, Lin-Wang K, Zhu J, Bi Z, Sun C, Zhang J, Bai J. Integrative analysis of metabolome and transcriptome reveals a dynamic
regulatory network of potato tuber pigmentation. iScience, 2023, 26(2): 105903

Zou Z, Zhao Y G, Zhang L. Genomic insights into lineage-specific evolution of the oleosin family in Euphorbiaceae. BMC Genomics, 2022, 23: 178



