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Abstract
jasmonate , it was found that there were a number of differentially expressed genes in the plant-pathogen interaction pathway after the two treat-

(' School of Pharmacy, Baotou Medical College, Inner Mongolia University of Science
In this study, we used transcriptomics methods to study the gene expression of miniature rose treated with salicylic acid and methyl

ments, and the microsatellite sequences linked to the differentially expressed genes in the pathway were statistically analyzed. This study will
help to further understand the mechanism of salicylic acid and methyl jasmonate improving the stress resistance of miniature rose. Screening

microsatellite sequences linked to stress resistance genes will provide help for future breeding research.
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YT T o xTEE 2 b SSR BfiFgE O L A H TR 4
) SSR, e 2 H 1% SSR AAAE T K A e s Y BE R T 91 v,
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M2 , AR ER AL BRI 100 mL 1 mmol/T. SEFTAR H g , XF
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fRIAETRE

L2 7k REARE WA, 4 nvitrogen Trizol 2
FIPEICE RNA 28 RS 5 26306 )1 | A W02EA 7 SC P28 1)y A o g i
IR, 2R Tllumina Hiseq 4000 65,0 F 13-4 A Wi
2x150 bp.,

1.3 HHRAIE PR 0 SRS K (raw data) ZEBRE%E K
JFA 3 BN G 51 S 15 B A RO ( clean data) . SRHX
TR 1 S W, 1 — 4K 43 3] Unigene, i i DIAMOND %%
P XL R Unigenes HEATHE RS (i i Salmon 4K fF ™ 31
3 Unigenes FYRIA/KF-, [l R BRAFAD edge R G % 22 5 R
i% Unigenes {1 f{] perl JIACHEAT KEGG & 40T, 18 22
FFRIMBRMER | log,(fold change) | >1(P<0.05). &%
PHF- (rich factor) AT KEGG 18 i 1) 22 5 BE B A T
KEGG 3 % i S HE PR K, 0T 1 385 22 53 1 R DA o A 3 it e
A PR R L B P A S DR E b 25 S AT L
BFEATR S A5t E AR T had % 1Y P (B, SSR Y % fli ]
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HEFT T

2 HER55H

2.1 KiFEWNHEASFERHERAOTM KGRI S
CK A H , 7522 5 A HE DR 5 AR e i 11 20 2% KEGG R
WP, SRR A A BE 1% (isoflavonoid biosynthesis ) [ &
LA TER KR, 0. 32, 22 53R 35 Unigene JE[KECH 8, 18 i
W) P {EH 3.9%x107™, M-k 5 B AH B¢ £ (plant-pathogen
interaction ) 3 {72 55 F 15 Unigene LR ¥R 22, N 134, & 4
HF-oh 0. 10,8 ) PAER 1.4x107°(E 1),

2.2 FFABRFEMHEASFEERERORNE AR T N
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Fig.1 Effects of salicylic acid on KEGG metabolic pathway of miniature rose
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Zeatin biosynthesis - ®
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Stilbenoid, diarylheptanoid and gingerol biosynthe... - glﬂﬂ
ilbenoid, diarylheptanoid and gingerol biosynthe... Gene_number
Plant-pathogen interaction - . ® 20
Photosynthesis-antenna proteins = [ . 40
Photosynthesis - . 60
. g Pentose and glucuronate interconversions = @ . 80
QEI E’ Nitrogen metabolism =
ﬂ “_003 Isoflavonoid biosynthesis - ]
EH:E)' § Glycosaminoglycan degradation - P {E
ﬁ = Glycine, serine and threonine metabolism - P value
*F
Glycerolipid metabolism- @ l 0.04
Glucosinolate biosynthesis = . 0.03
Flavonoid biosynthesis = [ 0.02
Carotenoid biosynthesis - ® . 0.01
Carbon metabolism - @ .
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ABC transporters =
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Fig.2 Effects of methyl jasmonate on KEGG metabolic pathway of miniature rose
F1 KGBRLEFEY-REFHEEXRBREEERFIEERE KEGG ]
Table 1 KEGG annotation of genes in plant-pathogen interaction pathway after salicylic acid treatment
KO % H FeH % ESIN R AIEROEAE KO %H FEH 44 ELSN = AIEROEAE
KOEntry Gene name log, (fold change) KOEntry Gene name log, (fold change)
K02183 At1g08880/KIC/ HIS2A 1.99/-1.23/1. 19 K16224 WAKS5/Ai1g67720/At5¢49770 1. 12/1.25/2.20
K04079  HSP82/HSP83A/HSP90-1 1.19/1.96,2.01,2.03/1. 38, || K13432  ABRI -L15
1.31 K13434 DREB1D/ERFO003/ERF023/  1.27/1.41/4.88/3.81/1. 89/
K05391 CNGC5/CNGC10/CNGC1/ -1.02/-1.01/1.22,1.03/1. 07 WIN1/CRF4/DREB3 1.99
AKT2 K16225 WRKY70/ WRKY41 1.81/-2.02
K09422 MYB306/MYB108 1.05/-2.38 K13447  FRO8/RBOHC/FRO7/FRO5/ —1.39/-1.34/-7.71/-1.54/
K09487 HSP90 1.37 RBOHA -1.91
K13412  PPCK1/STN1/PDPK2/ -2.50/1.15/2.57/1.54/ K13448  CML50/CML25 1.38/1.57
STK38L/CPK9/ CRKS -1.08/1.87 K13457 sl10005/TRX2/RGA1/RPM1/ 1. 07/-2. 66/1. 90/~ 1. 28/
WNK1/NEK2/MEKK1/WNK5/ 2.00/1.32/-1.75/-2.27/ RPPL1 1.28
K13414
MAPKKKS -1.22,-1.02 K13459  Ar5g66900/At4g27190/RGA3/  1.70/1.29/1.50/1. 01/~1.03/
K13430 PBL8/PBL9/ PERKS/SELMO- 1. 33/- 1. 17/1. 22/3. 87, PERK1/RCD1/RFL1 1.27
DRAFT _ 444075/At1g01540/ 1.04/3.90,2.06,1. 13/1.99, || K13416  Ar1g07650/A12¢23950/EREC- - 1. 33/1. 13/3. 22/2. 71/
TMK1/PIX7/ PERK1/At4g34500/ 1. 70/~ 1. 62/1. 14, 2. 03/ TA/PXC1/At4g37250/ -1.39/- 1. 07/1. 11/1. 8%/
LRK10L-1. 1/PERK2/CRCK1/ 1.14/-1.74,-2.28/-1. 15/ At5g63710/IRK/At4g31250/ 2.13/1.26/-2.40/2. 24/2.36/
PBL2/BIK1/ALE2/At1g63430/ -1.83/-2. 69/-1. 28/4. 70, NIK3/FEI1/RBK2/SERK2/ 1.44
THE1/WAKL14/CRCK2 2.44/1.80/1.80/-1.22, At2g26730/SERK1
~1.67/-1.20 K13436  CLVI/NQR/WAKLS/ 2. 73/- 1. 33/-2. 41/1. 44/
K13420 ERECTA/PERK9/A12g24130/  3.79/1.40/-1.65/1. 15 At1g28390/RKF3/ CR4 1.41/1.25
Ai3g47570 KI3425  WRKY65/WRKY22 ~1.50/1.78
K13424 WRKY24/WRKY75 -1.99/-2.10 K18873 PBIS 2.3
K18834 WRKY40 -1.22 K18875 PADA ~1.63
K13427 NOA1 1.85 K18880 ECI2 1.06
K13429 At5g10020/LYK3 2.10/1.42

IKAGR AR AR P i 42 m] L o A — i S A LS 2R
EHARTHE P, E IR IR THRY R IR R 1 T

LIrEA: 22 55 Pk $ 4530 M ( systemic acquired resistance, SAR)
SAR T LA 20 H8 T 41 4 0 1k 0 2% Aot A 4 A2 320 1 3R A= W
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Table 2 KEGG annotation of genes in Plant-pathogen interaction pathway after methyl jasmonate treatment
KO & H FF 4 Feik it LA AL KO % H R4 Feik it LA E
KOEntry Gene name log, (fold change) KOEntry Gene name log, (fold change)
K09422  MYB108 -1.48 K05391  KAT1/MEKKI 1.45/1.94/
K13448  CML2/CML3/CMIL38/CML25/  —1.22/-2.09,-2.13/-2. 11/| K16224  At1g06840/WAK5/At1g51880  1.17/-1.60/1.32
CML19/CMIAS 1.96/-1.99/-1.39 K04368  MKK9 1.88/
K16225  WRKY53/WRKY70/ WRKY41 -1.47/-1.18/-3.15 K13424  WRKY24/WRKY48 -1.06/-1.59/
KI18875  PADA4/FH$/SAG101 -1.43/-1.59/1.35 K13420  Ar2524130 -3.90
K13430  SELMODRAFT _ 444075/FER/ 1.07/1. 10, - 2. 28/- 1. 16/|| K02183 CAMT72/KIC/Ep63F-1/PBP1  -1.30/-1.11/-1.27/-1.00
IKU2/PERK1/A12g39360/ -1.00/-1.47/-1.37,-1.76/| K13434  ERF109/DREB1D/ERFO61/  -1.85/-3.01/-1.18/1. 71/
LRK10L - 1. 1/PBL10/PERK2/ 1. 00/- 1. 41/~ 1. 01/1. 19/ ERF003/DREB3/DREB1B -2.13/-2.36
PBL16/At1g53440/ THE1/ -1.19/- 1. 08, 1. 13/1. 18/||K13447  RBOHD -2.01
PUB34/At1g06840/PBL19 -1.37 K13432 ERFO60 1.09
K18835  WRKY40 -1.16 KI3416  At4g31250/FER/WAKLL/ 1.84/1.30/~1.05/1.45
KI13459  At4g27190/NAP1;2/ PERKI/RFL1 1.04/1.52/-1.09/1.01 41153430
K13436 CLV1/NQR/WAKLS8/CR4 1.21/-1.32/-1.13/-1. 64 K18834 WRKY40 ~1.79
K13457  RPP13I4/sll1770/RGA3/ -2.50,-2.42/-1.59/1. 08/|| K18873  PBL5 -1.13
RPM1/RPPSI2 1.08,-1.10/-1.81
#3 EY-REEHEXRBERERRIEIEEFSHIEFTIZEHSH
Table 3 Linkage analysis of differentially expressed genes in plant-pathogen interaction pathway and microsatellite sequences
Ah B FEH (et Jb3 A (a2l
Treatment Gene SSR sequences Treatment Gene SSR sequences
SA MYB306 (TA) SA WRKY22 (CT)g,(ACC)5,(T)
SA A1223950 (TTC), SA AKT2 (TCA)
SA At1g01540 (TC), SA CRCK2 (TC)s,(TC)
SA WRKY65 (CCT)4,(CT), MeJA MYB108 (CTT)
SA PIX7 (CT) MeJA WRKY53 (A) 6, (ATA);
SA Ar1g08880 (CT), MeJA CMI2 (TTC),
SA MYB108 (CT) 12, (A) 13 MeJA CMIL3 (CTT)
SA PPCK1 (CTC) 5 MeJ A ERF109 (TAAAAA),
SA SELMODRAFT (GTA), MeJA WRKY40 (AAC) 15
SA LYK3 (AAC) MeJA ERFO061 (ACC),
SA HSP83A (GAA) MeJA PBL10 (CTT) 4
SA PDPK2 (CT)y,(TGG) s MeJA CMIAS (TTC),
SA WNK5 (ACC)g, (ATC), MeJA WRKY48 (CAC)5,(CAG),
SA At4g27190 (A) 1 MeJA PUB34 (T) s
SA At1228390 (GGA), SA/ MeJA WRKY24 (CTCCT)4, (AAC),
SA A12g26730 (AG) 1, ,(T) SA/ MeJA NQR (GA)
SA SERK1 (CT)g SA/ MeJA DREB3 (AG) 1o
SA ABR1 (GTG), SA/ MeJA PBL5 (TTC),
SA HSP83A (GAA) 5
0T FEZRISE T 5 CK AR L, KA R b FAH R E AT (3) :290-300.

PR P A L2 PP R ) — s D R R DG R T v I 2 2 S R Y

FERBE M e UL Zam R H 2 piasi v &

fER . fEZE Rk S ST TR P IES b A — e 5k

T SSR S5 HE ) 5 L PR AH EL G AR 3 B Y 22 SRR PR AH

R, N IT TSR DA B Y 7 T AR ic iR it T e
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5% Tk
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[J]. KRk, 2006, 16( S1) :55-58.
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in miniature roses| J |. Scientia horticulturae ,2000,83(1) :51-359.

[4] HALIM V A,VESS A ,SCHEEL D, et al. The role of salicylic acid and jas-
monic acid in pathogen defence[ J]. Plant biology,2006,8(3) :307-313.
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by salicylic acid signaling[ J . Journal of plant growth regulation,2007,26
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JsENE [T ). AbERll 241 ,2013,35(3) - 128-136.
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Table 5 Morphological traits systematic cluster analysis of 65 eggplant

germplasm resources

% gk R VE S FhRiC
Tvpe  Subelass Germplasm resources Number of
P number materials /{5
I 1 1,28.52,55.30,2,3,19.9.,29 25 33 12
2 4.27.53.5.7,18.6.,39 31,45 .8.36, 44
38.34.40,46 42,43 48 ,50,23 .49,
37 .47.24.56,10,51 12,14 .32 21,
26.,13,22,20,16,17 11 .44 41 54,
15.35
| 3 58 1
4 62 1
I 5 63 1
6 64 1
v 7 57.61.59 3
8 60 1
Vv 9 65 1
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