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Transcriptomics-Assisted Mining of Salt-Tolerant
Genes in Ricinus communis
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Abstract: To obtain the sequence information of salt-tolerant genes in castor bean, we conducted a study to
explore differentially expressed genes and related metabolic pathways under salt stress. We used seedling leaves
of castor bean (cultivar Tongbi No. 5) treated with salt stress (300 mmol/L NaCl) for 0, 12, and 24 hours as
experimental materials. Transcriptome sequencing analysis was performed using high-throughput sequencing
technology. The results showed that there were 4822 and 3103 differentially expressed genes at 12 and 24 hours
of salt stress, respectively. Co-expression pattern clustering analysis was conducted on the shared 1872
differentially expressed genes, and three expression patterns were identified. KEGG pathway analysis revealed
significant enrichment of three pathways, namely valine, leucine, and isoleucine degradation (ko00280) , plant
circadian rhythm regulation (ko04712) , and starch and sucrose metabolism (ko00500) , in the adaptation
process to salt stress. GO functional enrichment analysis showed that most differentially expressed genes were
enriched in biological processes, with the highest enrichment in cellular processes (GO:0009987) and response

to non-biological stress (GO:0009628). In addition, a total of 19 transcription factors were found to be involved
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in the salt stress response of castor bean. In the plant hormone signal transduction pathway, 42 differentially

expressed genes were identified, with 97.6% of genes showing upregulated expression at 12 and 24 hours.

Furthermore, we identified differentially expressed genes involved in photosynthesis, antioxidant regulation,

and Na', K, and Ca’ transport related to salt stress in castor bean seedlings. gRT-PCR results confirmed the

reliability of the above experimental results. In conclusion, this study provides a theoretical basis for the

exploration of salt-tolerant genes and the analysis of salt stress adaptation mechanisms in castor bean.

Key words: castor;seedlings;salt stress ; transcriptome ; QRT-PCR
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Fig.1 Physiological index measurement and phenotypic observation of castor leaf
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Fig.3 Venn diagram of DEGs in castor salt stress
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Fig. 5 KEGG enrichment pathways of castor under salt stress
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Fig. 6 GO enrichment analysis of castor DEGs
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Fig. 7 Transcription factor expression heat map of castor
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Fig. 8 The expression pattern of DEGs in plant hormone signal transduction
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A': DEGs statistics involved in light and electron transport; B: The venn diagram of DEGs between different treatments; C: Differential expression
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downregulated expression
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Fig. 9 DEGs analysis involved in photosynthesis pathway
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A': Antioxidant enzyme quantity statistics; B: The venn diagram of DEGs between different treatments; C: Differential expression fold line of
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and down indicating a decrease in gene expression, the same as below
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Fig. 10 Antioxidant regulation related DEGs
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Fig. 11 DEGs involved in Na*, K" and Ca’* transport
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Fig. 12 Sequencing and qRT-PCR validation results of DEGs
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TAEAR A, S T AR SR . AT AE
BR{G5 % Gt B BB T 24> XTH R FRIk
([ 8) M2 5 BpRER a1 F2 H ROS A3 RR
AN, 24> b 26 35 B BSK i DXt i % 5 H ke (&1
8), B ABFE & B BRI1 5% BSKS J&H 1Y) # i8 REAS %
IR A AL 5 B DTG g ER 3l BR 5%, 1T BRIT 5%,
BSK5 3[R ik B Y0 SR B AN 524

41 14324 & (CK, cytokinins ) I 15 25 #2 4 19 2
W32 CEFRATIC R YR R R M R
G F SRR WFE LB, ERiE AR R PR
CK A8 M 135843 CKOHE R 1t 1A ok /D2 ol 35 i 3
R RZ R, W] CKAEE 325 D 33 0 Ho ke 1 45
PERSY o A BF 5 K B 1A AHP TR R 3t
LOC8288491 #1114~ AHK3 A Y 3L K LOC8285483 1x
hria e R Rk (F 8) I H: R ik T fES
il CKAR 555 T, AR CK A& R, DA 90 6l B JpR
W TEER A T A

ZJfi (Ethylene) /& —F A VIR , FE MY
()R e 10 G o EEAE Y R IE 0 T 32
& (ETR1/ETR2, ethylene receptor) . £ 4 v 14 Ji& s
(ERS1/ERS2, ethylene receptor singlel1/2) il Z, % A~
ek 4 FL[H (EIN4, ethylene insensitive 4) 7£ JC £ 1
MR HRIG BRIRIB 1Y, e sk K7 EIN3AE b ikia
T CIEAF S5 F RSN TR A T 20
TEF2IKIY, 1 B ESEL #1 ERFI1VE R EIN3 FOHE 5 L[5
TE NaCl a6 J5 R I8 7Kt B 34, R B EIN3 %&
SEE N I AT R, H EIN3 JE R D RE sk
F14) F5L R T R AR 2 B0 1 X R IR0 1) v SRR . AR
W5 R BB RR EIN3 LK (LOC8271154) TEER A
FEIR RO | EIN4 3L IR (LOCS8268200) 5% 55 3¢ ik 2%
FHACERARE I 2 BRFRIR (K 8) . LM
B A A 0 A K, LOC8271154 KL 1 5 2
KT RES BRI ERPEA

i b AR R AEEE S S R R R
BT 220 g R 30 08 SRR L IR, BT DAAE R Ry
18T 75 1 A 5 R ke 448 9 B URR A kW 30 ) i
B

4 Zig

AT E 55 7F 300 mmol/L NaCl 8 T
JEFT RNA-Seq 2347, 76 S12 h 1 S24 h(#H#: TS0 h)
A3 0 Y 4822 FI 3103 D= ek BL N, Hidh |

JHFRIB M 22 SRR H 25 T R AR 22 57 3k
HECH . DIReH BRI E R T4 SRR W, 22 7 Rk
FE PR B B AR R AR A DL SRR e
PR S R S R I s A . RO, 43 AT 19 Mt
T R ANEEL FIEEAAXILR 2912 5 ROS TH
BRig AR SE R 334N 5 B FHEE A O A SE I, X s gL
PR 0] BB AE B R4 1 2 5 0 W 3 ) 1o 1) 3l e v k4
HEAEM.
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Table S1 Differentially expressed genes in important pathways

bl S B Log, 7R i5 4540 Log, Fold change

Pathway Gene ID Description S12 h-vs-SO h S24 h-vs-S0 h

BB TR LOC8270678 Adagio 5 1) 3 6.85 3.23

Circadian rhythm regulation of ~LOC8276060 i S PR 1 3 B -1 2.39 1.62

plants LOC8273082 R & B 2 -5.60 -5.74
LOC8258350 fatt k-1 227 1.51
LOC8274228 FRALER AR 1 -2.95 -3.44
LOC8283208 FEAERT (8] 9475 5 GIGANTEA 3.65 1.18
LOC8259475 AT HYS -2.04 -1.08
LOC8264789 XLZE 530 J82 18 15 751)-like PRR37 -3.76 -1.80
LOC8271709 XLZE 530 )82 18 15 751)-like PRR37 321 2.58
LOC8263730 WD # 5 # H RUP2 -2.81 -1.46

-9 A LA LOC8281914 P 4 RPMI - like 2.56 1.96

Plant-pathogen interaction LOC8264649 ABEE 90-5 2.26 2.14
LOC8273552 APEE 90-6 2.42 2.20
LOC8261004 ARG 454 B CML35 2.88 221
LOC8272995 A RERIES 4545 B H CML4L 5.44 4.17
LOC8271938 ARG 454 B CMLA48 2.47 1.75
LOC8269747 PTI1 FERs S RE & R 3 245 1.40
LOC8275460 WP R & A AR RIVE R C 3.22 1.75

LOC8273025 WRKY B #3%FT WRKY24 4.41 2.84
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