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Mining of genes related to Triadica sebifera leaf color based on transcrip-
tome sequencing
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Abstract: Triadica sebifera is a frequently-used color-leafed plant in landscaping because of its strong salt-tolerance
and remarkable leaf color change with seasons, and it has the best ornamental properties in autumn. In order to reveal the
molecular mechanism of leaf coloration of Triadica sebifera, the transcriptomes of leaves of three self-selected varieties of
tal of 123.78 GB sequencing data were obtained, with 70 815 high-quality Unigenes, of which 48 367 were functionally an-
notated. A total of 2 674 shared differentially expressed genes (DEGs) of different comparison groups were identified from
the transcriptome data of three Triadica sebifera varieties before and after color transformation, through pairwise comparison.
Go analysis revealed that DEGs were mainly related to biological functions such as Cell process, Cell and Binding. Through

functional analysis of KEGG Pathway, 53 DEGs related to

S B H:2023-10-11 leaf color were screened, including 14 genes related to
ESTE . h e B R HE) T RS H [ 957 (2021) TG12] 5 anthocyanin synthesis, 22 genes related to porphyrin and
VLR TR RN L 00 (SZ-LYG202142) 5 % 7 We i W BUR) chlorophyll metabolism and 17 genes related to biosynthe-
LHIESTH (QNJJ2205) sis of carotenoid. The relative expression levels of genes re-
1EF MBS THEIE(1996-) %, IR R B4, 556 5) 01, % lated to anthocyanin biosynthesis pathway were increased
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and those related to chlorophyll and carotenoid biosynthesis
pathways were decreased, the relative expression levels of

genes related to chlorophyll and carotenoid degradation
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pathways were increased, which results were consistent with the change trends of pigment content in leaves. The results of

this study can provide a theoretical basis for exploring the mechanism of leaf coloration of Triadica sebifera.
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Table 1 Numbering of Triadica sebifera leaves

A inpit s
A AT (LGA) LG1,LG2,1G3
)5 (LGB) LG4 LG5 .LG6
P SEAW €] AT (LGC) LG7 LG8 LGY
)5 (LGD) LG10.LG11 ,LG12
= HEEN AR (LGE) LG13 .LG14 .1G15
45 (LGF) LG16.1G17 LG18

1.2 R HE

1.2.1 &Zx4seme EHFR MR MY
NER &S AR R AR T 20 & A4
Fomilil G 2 b RS IR & RN RS
AR B\ = ) Ui AT, A ok v
HEFTINE 4 o e o i

1.2.2 % RNA #9385 fZ4n  ffH MiniBEST
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i) PRI RNA | Bl it A% R 2 1 3 e 3 0
(5 Eppendorf 23 &) 5=, 7= i #1524 BioPhotome-
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Unigenes MJFRIA/K-, F687KF-H FPKM {HFIR
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Fig.1 Changes of pigment contents of Triadica sebifera leaves before and after discoloration
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4 Raw reads 14385 , FIIEE SCUFE R Clean reads A
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BETERRASE IR 3, A6 633 Unigenes(9.37%)
BT A K BE e TR B 7 OBE, A5 48 367 4~ Unigenes
(68.30% ) BLAE—HH EERE . 1B E) Unigenes %X
w2 NR B8 7, 6648 1034~ Unigenes 5

®2 3ITEBHAMEEHNENUFBERE

HF A, 5B 67.93% , Hob | I K N
300~ <1 000 bp 4 Unigenes i 24. 53% , [ FHK =
1 000 bp 94 43.40% .,

Table 2 Sequencing data quality of three Triadica sebifera varieties before and after discoloration

Gy JER R I AR WREFIIEE RS A S L Q30 GC
(MB) (GB) (MB) (GB) (%) (%) (%)
LG1 46.92 7.04 46.15 6.69 94.99 94.78 42.76
LG2 47.78 7.17 47.02 6.81 94.95 94.86 42.76
LG3 47.61 7.14 46.90 6.80 95.15 94.98 42.76
LG4 47.87 7.18 47.10 6.82 94.93 95.04 42.43
LGS 49.52 7.43 48.72 7.07 95.12 94.86 42.42
LG6 50.15 7.52 49.31 7.14 94.93 94.75 42.43
LG7 48.46 7.27 47.62 6.90 94.90 94.88 42.92
LG8 48.02 7.20 47.25 6.83 94.85 94.85 42.91
LG9 49.08 7.36 48.27 6.97 94.74 94.89 42.87
LG10 49.37 7.41 48.58 7.04 95.13 94.99 42.43
LG11 47.43 7.11 46.70 6.76 95.04 94.94 42.48
LGI12 47.27 7.09 46.54 6.75 95.16 95.15 42.45
LG13 47.86 7.80 47.04 6.81 94.89 94.88 43.13
LG14 49.69 7.45 48.84 7.07 94.80 94.83 43.15
LGI15 48.44 7.27 47.62 6.91 95.06 94.88 43.14
LG16 47.48 7.12 46.77 6.78 95.18 94.93 42.79
LG17 48.11 7.22 47.38 6.87 95.20 94.98 42.76
LG18 47.53 7.13 46.78 6.76 94.80 95.08 42.76

LGI1.LG2.LG3.LG4 LG5 .LG6 . LG7 LG8 LG9 LG10 . LG11 LG12 . LG13 .LG14 LG15 . LG16 . LG17 LG18 W3 1, Q30 it {H>30 Mm% b i
TRHEE E 43, GC LA B—JE R 581 ( Unigenes ) H G+C B IEEL 7 B0 & 20 kL,

®3 GHE-ERFIERERSI

Table 3 Summary of the annotation results of Triadica sebifera
Unigenes
s LR B oo 1000 b
B Unigenes $0( ) Unigenes $( )
NR 48 103 17 370 30 733
Swissprot 35 768 10 933 24 835
KEGG 11 808 4 059 7 749
KOG 28 862 8 788 20 074
eggNOG 44 918 14 969 29 949
GO 31910 9673 22237
Pfam 28 089 6 624 21 465

Unigenes ; FL—JE R FF 51

NR FERBAR BN, 5 S EA [ IR R ) Fh

A 10 A4S, Horb ELPUAR R [R) I R 45 e, 35 28, 72%,
FEUCOH BERR R KR A B [ PR PE X 7 12. 54% K
PIE(E2),

Fif J5 K5 Z5 4 Unigenes A RER] KOG %t %
o 20 3 D] [ R A Y 4 2R A R S R 3 TR
32 1641 Unigenes MRHZEEKI DIREIA AN 25 N4, H
Hh I BE RN DI RE TN ( General function prediction only )
ZHIH Unigenes 30 & e 2, H 6 6357, o FE R AL
1 20. 63% ; H: I J& B 7% J5 1& i ( Posttranslational
modification) 2 4 JFi %46 ( Protein turnover) 73T 1f
{F ( Chaperones ) 2551, 473 2957 Unigenes, i S5 A0
10. 24% , 1 B 2 {5 5 % S ML (Signal transduction
mechanisms ) Z& ][] Unigenes 42 7994, 5 S50
8.70%,
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B BTG (Hevea brasiliensis) (28.72%);
B EMK (Ricinus communis) (14.39%);
B B (Jatropha curcas) (13.73%);
B RE (Manihot esculenta) (12.54%);
B 2 [Kili (Solanum pennellii) (1.99%);
B #i% (Vitis vinifera) (1.37%);
B Ramularia collo-cygni (1.23%);
[ i (Solanum lycopersicum) (1.22%);
B ¥ (Populus trichocarpa) (0.86%);
[ /NI (Salix brachista) (0.63%);

H AP (other species) (23.32%)

B2 #B—ERFFIIENRHEERNTBRER
Fig.2 Annotation results of Unigenes in NR database
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Fig.3 Annotation results of Unigenes in KOG database
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DEG, 3£ % 72 152 491 DEG, DEG % 4 it 45 5
W 4 FrR, LGB A1 LGA Y b 41 44524 6164

DEG, Hirf A 11 765 DEG ik FiM, 12 85141k
T LGD A1 LGC Y L8 2 34728 6864~ DEG, H:
H13 3161 DEG i35 1,15 3701 DEG KiK'~
W LGF Ml LGE Y Lt A 2H 4537 6694~ DEG, Hirh
A19 789 DEG Fik [11#,17 8804 DEG £ik T
P& LGD A1 LGB M L 41 44711 648> DEG, Hir
A5 4694 DEG ik 1,6 17941 DEG ik T,
LGF fl LGB 1y b # 4 34724 4924~ DEG, H i fy
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5 A EEBAIEA R DEG A2 67440 (K 4 K 5)
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Fig.4 Statistics of differentially expressed genes quantity
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Fig.5 Venn map for differentially expressed genes of five comparison groups
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Fig.6 GO enrichment analysis of differentially expressed genes before and after discoloration
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2.6 DEG HJ KEGG Pathway 4%

KEGG Pathway 1850256 BI#fl DEG 1492
hRER B FEA/E " . LGB M LGA .LGD Ml LGC.,
LGF 1 LGE .LGD 1 LGB .LGF 1 LGB 5 4 421
AR E] T 126 45 127 45,127 5% 125 45,126 %
SEARIHE %, & M DEG 2316 5154~ .7 7654,
10 825/~ .3 378/~.7 42814, 5 N HA Y DEG &
SEREHEA T 20 ZRAEHE N E 7 s, ol LA
i, DEG 7EZS A& W AR TN 2R A6 1L, ik
LR R 8 N R A A AR
SRR, TR S AR b R AR OG
27 3FMEBHMERAXERNREEXSF

BT KEGG & 45 F, ML #H R EW A &
£ IRRRRI SRR R DL S N RS
RORFRAR Y 53 4> DEG BRI Rk A7 ] ¥4k
&R,

ABFEAE 6 FIOR[RI - CORES 1 AT B B 16
14 DN SEH R A A DEG, A 45 A R A i
FEH(CHS) HIoeli-3-FR AL BEIE R (F3H) S E i
WIFEHEH (DFR) A6 2 A LA (ANS) (B 8A) .
BEEEN 1 5 = (LM s G 8 A ki a,
DSLILIR Y F K4 B, HAREM | S5 O)E A
IR BB DR (CHS) | HECBERR-3- 2 AL B N (F3H) |
TR B RO L K (DFR) AETE 2 A UL A
(ANS) A HIFETH I ., ZERPIR A2 AR
WA IE 22 4> DEG , BEEM & F , HHafkar
e BRI R X H S RS B R (CHLM) W4 E A
WHEER (CHLG) | —. 8 8 IR B FE K ( DVR) W42
PR R EIL R ( HCAR) \8-% JEi IR Mt 7K il (AL-
AD) RN B S  (UROS) JRANB S AR
5L I (UROD) | J5 M 4 3R TR e 4R Ak i Jis il 5
(POR) JERMRJFALEEE R ( PPOX) S5 514 R A
AHOCHYEE IR X R385 TR T4 R b I8 S R LA
(NOL) Witk 22 HERIR a INARGSEEN (PAO) 5 5
ISR R FRARDC Y SR AR e ik i T (R 8B) ., M
FHEE NEAEYA BOsETE S 17 4> DEG, 5%
TR G, St R RS 5308 MRS
B A 22 S R I R AR ek i R, I N R 2T
FIARGEE (PDS) JEHE bR RAYREEER ( CRTI-
SO) FEALAEIMMUBEFRE N (LCYE LCYB) 55 , 2 52510
8 N RS O- NI AL ST b Z U
S NCED) S ik & LT, HAA IR 2 (Bl 2k

AU, CYP707A FERF A LR pY R A w T
FH(E 8C)

3 1 e

Hlumina Solexa M3 47 A J& F| FH i1 & k321 ¥
VRT3 2 1 F D B ) S ) P, R A 36 v ) A
R R R E R E B WA I TR H
B, AITE XSV Z R MY AT 1 3G s, 4n e
B 2% ( Oncidium hybridum ) CBECEIURS ( Podocarpus
costalis) """ F:BL ( Pyrus betulifolia Bunge)'"™ 7%
( Lagerstroemia indica ) /' %5 R W58 R A ) 5 (4
MLELZEE T 5EAE , ARFRXTIEM 1 5 a B4 =
6 A TS B R R T S, SR A 18
4~ cDNA SCPE, 3543 123.78 GB %%, Q30 Bl A
T 94.75% P ¥ GC ik 42. 74% , F WA G T i
TR, SRR SR RS SR 2K

ARHFFEFE NR , SwissProt , KEGG . KOG . eggNOG |
GO A1 Pfam 7 ™S04 J2E v A il ) T B 2148 367 4
Unigenes, B )5 18 i 22 5 2 1k 70 H 2 45 7€ 31 124
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