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Abstract: MYB transcription factors play pivotal roles in plant metabolism and seed development. This study
conducted a comprehensive investigation into the regulatory functions of these transcription factors in lipid
synthesis and accumulation in Euphorbia lathyris L.. The analysis included genome-wide identification of MYB
transcription factors, characterization of gene structures, physicochemical properties of encoded proteins, dis-
tribution of promoter cis-acting elements, and spatiotemporal expression patterns. The EIMYB114 coding se-
quence was cloned and genetically transformed into tobacco (Nicotiana tabacum L.) to characterize its biologi-
cal function. Genome-wide identification revealed 199 MYB genes in E. lathyris, designated EIMYB1 to
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EIMYB199, all encoding proteins with SANT domains. The protein encoded by EIMYB114 was localized to the

nucleus. Quantitative fluorescence qRT-PCR analysis showed that EIMYB114 expression peaked during the

late stage of seed development. Overexpression of EIMYB114 in transgenic tobacco lines led to a 3.7% and

4.2% increase in total oil content in leaves and an 11.0% and 10.7% increase in total lipid content in seeds

compared to the empty vector control. These findings suggest that EIMYB114 enhances carbon flux within the

heterologous host toward lipid synthesis pathways, thereby promoting lipid accumulation in plant tissues. This

study provides foundational insights into the MYB-mediated regulatory networks governing oil biosynthesis in

E. lathyris.
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Gene cloning
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Table 1 Primer information
B B S S1WF5) (5'>3") ik
Primer name Primer sequence (5'—-3') Application
ElAction-F ATGTATGTCGCCATTCAAGCCGTTC e
ElAction-R TCATCAGAGCATCAGTAAGGTCACG
EIMYB33-F TGCATGCTAGATGGGGGAAC SERHEGE B PCR
EIMYB33-R TGTCGCAGTTTTCGGGTACT
EIMYB63-F ATTCGAGTTCCAGCGCTACG
EIMYB63-R GATCCATCCGAGTTCGCACA
EIMYB100-F CACCGCAAGGACCGATAACT
EIMYB100-R ATATGCCGATACCAGGGGGT
EIMYB111-F GGACGAGATGTCGCAATGGA
EIMYB111-R TAACACGTGGCTTTGGACGA
EIMYB114-F TCGAGGAATGTGGTGGTGAC
EIMYB114-R AGGGTTGCTCTCCACACTTG
EIMYB188-F AACGTTACTCCTCAAGCCCG
EIMYB188-R CTGAGGAGGCAATTGAGCCA
EIMYB114-1303-F ATGACCGCTTGCTGGACTCG FE R b

EIMYB114-1303-R
EIMYB114-1300-F
EIMYB114-1300-R

TCACATTGGGGGGAAGTTATAGTT

ATGACCGCTTGCTGGACTCG

CATTGGGGGGAAGTTATAGTTTTG
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Fig. 1 Chromosomal localization of EIMYB genes in Euphorbia lathyris
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Table 2 Basic information of EIMYB family proteins
: = i i sk 4 . " A1 E o7
EEOn M or i HILR i FRCEE gkt AL
. . Molecular A ) ; e Subcellular
Protein type  Quantity . Number of amino acids Theoretical pl Instability index / (/) GRAVY .
weight / kD localization
MYB-related 78 8.23~219.86 72~2 026 4.25~9.93 32.06~89.20 -1.316~-0.137 i A%
R2R3-MYB 115 12.34~177.75 105~1 619 4.62~9.98 35.43~81.68 -1.220~-0.319 2 i A%
3R-MYB 5 39.08~119.47 330~1 081 5.26~9.00 43.07~60.47 -0.642~-1.220 4Rz

4R-MYB 1 118.07 1043 6.94 55.65 -0.828 A%
&it 199 8.23~219.86 72~2 026 4.25~9.98 32.06~89.20 -1.316~-0.137 ElYior

x3 ZREF EMYBER LRI FIRKIERTH

Table 3 Cis-acting elements in the upstream promoter of EIMYB genes of Euphorbia lathyris

M=CAE F T N2 ke
Cis-acting element Core sequence Function
WRE3 CCACCT ki P
LTR CCGAAA AV Tk e A4
MYB CAACAG MYB %55 14
Myc TCTCTTA MYC 25417 14
MRE AACCTAA 556 BT KA MYB 5547 5
WUN-motif TTATTACAT B3 B e
STRE AGGGG PARTE . B FRYURFMIL pH 175500 B oo 4
GATA-motif GATAGGA S N e
CAAT-box CAAT J3 BN R 8 X S [ A e i
TC-rich repeats GTTTTCTTAC 2 5 W5 AR NE 84S 0T ) I A T
GT1-motif GGTTAA S N T
Box 4 ATTAAT 2 556 R (1 75F DNA B i) —&6 43
MYB-like sequence TAACCA MYB 456 i 5
ABRE ACGTG I8 7 T i . 7 A7
ABRE3a TACGTG 58 5 1 i 1 e A
AAGAA-motif GAAAGAA I8 7 T v . A7
ABRE4 CACGTA I8 7 T i . 7 A7
TATA-box TATAAATA JA BT EEA T
P-box CCTTTTG IR F W R TT
Myb-binding site CAACAG MYB £ &0 15
ARE AAACCA TR & i g A
G-box TACGTG S SR AR 5 A IR AT F T 1
TCA-element CCATCTTTTT TG SN 5 B A FH e
3-AF3 bind site CACTATCTAAC JERE
A-box CCGTCC a-JER IR 3 IR <F 751
ABRE2 CCACGTGG I8 7 T W . 7 A7
AT1-motif AATTATTTTTTATT JCREE
AE-box AGAAACTT DG AR
ATCT-motif AATCTAATCC o RN T
as-1 TGACG FE 3w v e
CAT-box GCCACT 5505 41 SR AR SC A F T
TCA TCATCTTCAT TK A T i i T A7
TGA-box TGACGTAA B AR W BT
MBS CAACTG 5+ 25 SA KM MYB 85405
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R E N EIMYB114 KPR 317 J5 225056 .
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Different lowercase letters in the same column indicate significant differences at 0.05 level. Same below.

B2 EMYBEREZEBFARAAFHENRIEE
Fig. 2 Relative expression level of EIMYB genes in different tissues of Euphorbia lathyris
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Fig. 3 Expression of EIMYB114 gene in tobacco leaves
of transgenic plants
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A: GFP, B: DAPIRiY; C: Wl D: &g,
A: GFP, B: DAPI dark field for green fluorescence; C: Bright
field; D: Observed in combination.
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Fig. 4 Subcellular localization of EIMYB114
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WT: Wild type; EV: pCAMBIA1303 no-load; OE1, OE2: Trans-
genic strain. Same below.
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Fig. 5 Total lipid content in tobacco leaves
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Fig. 6 Total lipid content in tobacco seeds

N
o

w A B o O
D o o O O
\

A
(&
Total lipids content / %

w
o

ZL [ o A 7 AR ) S A B AR R Z —
MYB % 5% [N+ H il CE 1 2 A8 Y h ok 58 ok,
fIEEK (ZeamaysL.) " K ( Glycine max
(L.) Merr.) "™ B}k ( Ricinus communisL.) "
o WFFERW, MYB &% SRR 76 Bt s iR
R B A E A

TEFEY) MYB §% 5% 158l JE A A i
A LA HE L R 5K, Cao 45T B, K
R MYB HEH R E b B kA T R ECE R
e HNAEEHM, R TERALE M,
HAR P rh 2 H AR A — 3, AROF5E e fl 1
) 35 PR 20 B rh A 2 199 > MYB B sk IR -,
5 78 /> MYB-related, 1151 R2R3-MYB. 5
A~ 3R-MYB. 11 4R-MYB, 3% 5418 (1) ik B H:
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S P R MR AT 149 AP 1T AR
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