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Fig. 1

Symptom of different salt damage levels on Hemiptelea davidii leaves
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FEREIR
1/5; N % %6 T4,
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{5 DIAMOND 4 41%¢ 5¢ ) unigenes 575 KA
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Pfam. eggNOG ) #EAT HLXT . 4 S FAH N A 2 BE
R, E-value H{E/NT 0.000 011",

i o Salmon TF 8 A & 3 B TPM (H DL oF £k

unigenes YR ILKF. I R 432 edgeR ¥HEAZ
) 47 e 2 22 5% M, Ff|log2 fold change| > 1,
H P1{H <0.05 1Y unigenes 1F 22 5 RIARA,
XHHETT GO Fl KEGG & 4434718181,
123 Sk e 2 PCR T FEMLIES 4 122
SRR HER AT LN SO B PCR 408, #—2
YIRS B T S o R Trizol BEH-HURE i
15 RNA, {# H NovoScript® Plus All-in-one 1st
Strand cDNA Synthesis SuperMix ( gDNA
Purge ) Jz % 5% 32050 & RNA [ %4 5% 5 cDNA,
DU R FasE i) GAPDH 1R NS LT, i i TB
Green® Premix Ex Tag™ ( Tli RNaseH Plus ) %
ot wR N & ERAE T R, AT SN YO E B
PCR, W5 # afh vh AH OC BE BRI i K ik =, & MR
27 ARCT RO e L R AN FE ik, LRSS 4
JFPHIE A,

9% MEREERT, ZHWAAL
MR 22 75 1
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Table 1 Primer sequences for gRT-PCR
HHATRETTI ElEZIEg ]l
Unigene name and direction Primer sequence (5'-3")
TRINITY_DN61310_c1_g2F CGGAGACTAAGGCCAACT
TRINITY_DN61310_c1_g2R  GCTTTCCTGGCAACTGTACTG
TRINITY_DN38595 c1_g1F ~ CGCTCAGATGGGACTTTCAAC

TRINITY_DN38595_c1_g1R GAGGAGACCAGTAGATCGATCC

TRINITY_DN63193_c0_g2F TGTGAGAGTCCAGGCTGC
TRINITY_DN63193_c0_g2R  CCTTCCTCGATGTTCACCTC
TRINITY_DN65673_c0_g2F TCTGTCCTTCGTGCTCAATTACC
TRINITY_DN65673_c0_g2R  CACCTACCACTCCAGAGCACTT
GAPDH-F TCAACAATGCCAAACCTG

GAPDH-R GTGTCAACGAGCACGAAT

2 HERH50H

21 EHEEXEHRERMNFREMZN

WE 2 fias, 76 50 mmol-L™" ¥ BEAMHT R &6
PR YRR R FAER s 7F 100 mmol-L™" £k
WALHRT, 2 oM RYRI N 1T RELFIER,; &
150 mmol-L™" $his AL B, 2% ok R E— %
Mz ERER, A2 E R BB K, H
1 DJ1. DJ2. DJ3. DJ44 otk R ERE N
I %, DW1, DH1 #hFERE M 14, DY1 LR
ZEHOERE . RF|MY; 78 200 mmol-L™ £hiF
WALHRET, £ ToME R R AR AR, A
A JotE R 02 ER W — 0k, He D1
PEZR . DI3 PERIEFERE BARINEMEAN 1 4,
DJ2, DJ4, DH1 34Nt R FERE AT 4,
DW1., DY1 ATt R2Z FIH & EH . L3
Mm%,
22 NIFKRE

7152 5 G 751 ( Raw Reads ) i 4
T 39 993 532 4 ~44 393 618 5%, 1L 1 169 469
262 %, LUEEREIMA ST S (Valid Reads )
oA T 37 318 336 45— 43 091 940 4%, 4t
1123 282 434 %%, ARUTFHI LA T 92.28%~
97.07%, ¥ 5 It 96.05%; J& #5 B 3 ( Raw
Bases ) % & 6.00 G~6.66 G, 1t 17542 G, &
g% (Valid Bases ) %t 5.19 G~5.99 G, 1t
156.03 G; Q204 T 96.64%~ 97.14%, 13
97.01%, Q30 4+7°90.82%~91.88%, “14491.62%;
GC & & AN T 43.61%~44.61%, V1 44.14%,
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Fig. 2 Salt damage performance of the upper part leaves of Hemiptelea davidii clones under different salt stress
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B e M SER 174 852 45 . R IE 192 456
8114, HEKE/ T 201~16 721 bp, H{E K
715 bp, 200~500 bp /i [t K 39%, GC &>
39.97%, N50 Jy 1799 bp; H—4k 545 3| 5 H
87 712 4. BiH: 78 334 647 A, K 55 5
AA A, Tk 483 bp, 200~ 500 bp 5 ik
51%, GC %} 40.03%, N50 2y 1590 bp, 4
24 EFEDMGERER

fifi FH DIAMOND X £H 47 () Unigenes #£471))
AR, 6 MHEURIEM BRSNS ILE 2, &5
It PO R 1) ik PR B i th 2 81 DR Kl eggNOG
GO. Pfam, Swissprot, NR, KEGG, &L 87
712 DA
25 ERREEESH
251 BRMAECEFERELR GRS 54
2511 HIHWRELERFRIRLERTE S
T AR A5 0 A 25 i 2R i 7 b W 38 1) 25 S R GR BRI

*F2 FIRERS
Table 2 Annotation result statistics

Hudls e R B L%
Database Number of Unigenes Ratio
GO 49 522 56.46
KEGG 31171 35.54
Pfam 45 055 51.37
Swissprot 42 904 48.91
eggNOG 55769 63.58
NR 42 350 48.28
Total Unigenes 87 712 100.00

X4 TCE R 5 0 B4 22 BT W 100, 150,
200 mmol-L™'3 A~ Ab Bk B (R ARIC R 2. 3.
4) 538 0 mmol-L™" (kRick 1) #bF7EE:, LU
|log, fold change| > 1 H. P {H < 0.05 A5 M i 1%
ZRIGRIEN, 3 XTI 2 RN N
VI RO FRIRIEN

mE 3 (A-G) Fizn, 78 DI ¥R R L0k
703 MZ O 2R EE, HPTE 3 b3k BEXT LA
sy R S 1844 L R Y 5144
DJ2 Bk R ILFiBE ) 430 M0 2= R, Ho e
3 ALV XS Ll Y R SR 154 4~ TR



140 Mook R

N

37 %

JAY 263 4~ DJI3 BRAIMIFEH 1021 MO 2R
FL L, o AE 3 b B R Al B o G 3
K178 4>, H i 830 15 DJ4 #k R AL vk i
960 MZ02ZEFEEH , FHPAE 3 AN b BV X A
H By bR A L 166 4 . 1 T R Y 780 4 ;
DW1 kR R0kt 702 2022 236N, Hp7E
3 AL PR X LA 4 BRI IE 351 4. TR
P 319 41~ DY Mk R LG L 1 1757 %0 2
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339
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DJ14VSDJ11
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DJ24VSDJ21
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454 436
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PER Z [0 i 22 S FR L R 3 LA
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Fo 2 A 25 B o pg FE 108 4> . 2R JE Y 194
o B DW1 R R LR B E s 2 T 1 R 3L 4L
AN, AT R TR EE S 2 T EIR R AL
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FEER AL IS 32 2 i ) i, KR A
DI VRURSTLEA
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(2) X} #5100, 150. 200 mmol-L™'3 AL HEVR B SARicly 1. 2. 3. 4 MH7E MR A FRJS, 4n DI,
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Notes: (1) A-G represents the venn diagram of DEGs of DJ1, DJ2, DJ3, DJ4, DW1, DY1, and DH1 clones in sequence, H represents the venn
diagram of DEGs of between strong salt tolerant and weak salt tolerant clones treated with 200 mmol-L™. (2) CK and 100, 150, and 200 mmol-L™

treatments were labeled as 1, 2, 3, and 4, respectively, and attached to the clone names. For example, DJ11, DJ12, DJ13, and DJ14 represent

CK and 100, 150, and 200 mmol-L™" treatments for DJ1, respectively. The numbering rules for other clones are the same
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Fig. 3 Group of Venn diagrams of DEGs
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Fig. 4 Group of GO enrichment analysis results of DEGs
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Fig. 6 DEGs enriched in plant hormone signal transduction pathways
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Transcriptome Analysis of Leaves of Seven Hemiptelea davidii
Clones under Salt Stress

LIU Li-jiang"?, WANG Li-Ii', WANG Ning", LU Yi-zeng', DONG Zhi*, TONG Bo-giang',
ZHUANG Zhen-jie', JU Li-rui', JIANG Chun-jun', GUAN Ling-shan'?, HU Ying-hui'?
(1. Key Laboratory of National Forestry and Grassland Administration Conservation and Utilization of Warm Temperate Zone

Forest and Grass Germplasm Resources, Shandong Provincial Center of Forest and Grass Germplasm Resources, Jinan
250102, Shandong, China; 2. College of Forestry, Shandong Agricultural University, Tai'an 271018, Shandong, China)

Abstract: [Objective] To investigate the response mechanism of Hemiptelea davidii leaves under salt
stress at the transcriptome level and screen for salt tolerance genes. [Methods] Based on seven different
H. davidii cuttings, transcriptome sequencing and analysis were performed on leaves treated with 0, 100,
150, and 200 mmol-L™" NaCl solution for 15 days. [Results] (1) The screening results of core differentially
expressed genes ( DEGs ) in seven clones showed that except for the DW1, which had slightly more up-
regulated genes than downregulated genes, all other clones had more downregulated genes than upregu-
lated genes. Moreover, when treated with 200 mmol-L™ salt solution, each strain had the highest number
of DEGS and the strongest response to salt stress. GO enrichment analysis showed that functional genes
such as cell wall, had strong responses to salt stress. KEGG enrichment analysis showed that metabolic
pathways such as hormone signal transduction, played important roles in the response of 7 clones to salt
stress. (2) The four comparative combinations of stronger salt tolerant clones DJ1 and DJ3 and weak salt
tolerant clones DW1 and DY1 had a total of 1406 DEGs, including 393 upregulated genes and 996 down-
regulated genes. Among them, the abscisic acid regulatory factor protein phosphatase 2C (PP2C) genes
AHG1, ABI2, ethylene receptor genes ERS1, ETR2, and cyclic nucleotide gated channel genes CNGC10
and CNGC15 might be related to the strong salt tolerance of DJ1 and DJ3. [Conclusion] Salt stress
causes the response of functional genes and metabolic pathways in H. davidii. Six significantly DEGs will
be served as candidate salt tolerant genes. This study provides a theoretical reference for revealing the
transcriptome characteristics of H. davidii in response to salt stress and screening salt tolerant genes, lay-
ing a foundation for further research and application of H. davidii germplasm resources.

Keywords: Hemiptelea davidii; salt stress; differentially expressed genes; qRT-PCR; salt tolerance
genes
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