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T 5 B 8 45 25 i 1 A R B2 (AL BV AR 4l
1 ¥MRER=E
1.1 MPAEREARE

PR I AR 2 BT AR TR AR FS R B )P A
TABIX, 2B tE S I PibRt Y . B R4 4kl
SKAE AT PR T TR X TP O B B B R
HEHh,, B DN P Al Ak 80 5 HE R 2 v (R R O R
PRUIR”, ) AR ELH Kb gE 3 Fh 1A FRA ) 4R
77 B A . 5 B AE R L s 5% (Nikon
SMZ800N) T #kHt o4 , & T 25 “CHE i AE rh i Ak 2
iEEAI Lt

W AR FS) #EF TR 2D s TR E
RERN KGR B 4 7 FL0E 0 3 0 B B 4% 2 B4 20
em 5 12 em WA A D, BEEFPAE 30k, 3 20 2 60 #R .
BAak)5 10 d A ZH (T1 6 h. T2.12h .\ T3 24 h. T4._
48 h) B4Rl 1 500 Sk R 7 45 2k L 2 I &l B
28 O, 6 BR AL (TO_CK) #2551 K, A2 Xt
MO 4y 5 B A . N b BRZE RN N IR 2 T
25 CHEFRAR AT I #7480 612,24 (48 h J5 43 71| B
T AR AL 2L 3 em (29 500 mg) , Fl | RNA-seq
FEAR 53 B T i X R AR 4 2k A= e 0 A Bl T HL
il o FEAFEAR R B 2 43, 10336 Jb 5t i R BOR RN
B0y A BRAS w1, 55 10 2 WA G R A7 T
=80 CUKAHT A T 522 qRT-PCREIE .
1.2 B RNAREKREHKN

K Trizol £ HUE RNA . Nanodrop 4366 i1
FIRZE R /3 A Agilent 2200 43 A I RNA [ 40 i K

SERENE . REAGINAAK A RNAFE 5L T S 4l iy .
1.3 FHRANF

FIF RNA-Seq i) & G 1 cDNA , £ 5 14 4 4l
b, 3k cDNA SCE 5 fr b st it R SOERHE B A BR
23 7)) FH Tlumina HiSeq 4000 - & %F cDNA 3 #F
AT
1.4 BHREAFTFEDH

i 1 Tllumina HiSeq 4000 - 5 2845 14 )5 46 1y 51
(raw reads) , Z8 3 CFE ik 908 0G5 1 1) Bl A 45 381 s o
1) T4 B (clean reads) o ¥ BE 5 09 I 46 7 51
5Z2% B #EAT LT, HAR B RE A HF S LU X 3 3
TR B T IR 2530 -

P Log,(FoldChange ) =1 Fll g-value<<0.005/E A
i e 45 F , H DEseq 84X 25 6 h AR HRZH (T1
6h VS TO_CK ) J%Fh)5 12 h FIXF FRZH (T2 12 h VS
TO_CK) . 4 # J5 24 h A1 xf B 41 (T3.24 h VS
TO_CK) K 4% J5 48 h A1 XF B 2 (T4 48 h VS
TO_CK)4 M kAT 25 7 FRIKFEIN Tk . DA g-val-
ue<<0.051FE N Bl , Xf 22 57 IR L AT GO T g i
BMKEGG il i & 4091 .

1.5 gRT-PCRI&IF

BE L L B 24 5 3k 19 6 S FE A, A NTI-11 5%
PRI 5 (3R 1) o $RECS e S 4l i A ) 1)
FES (A BRZE T4 48 h) B RNA I 52 #5 5% i cDNA fif
HHEHR , LA actin NS ##1T QRT-PCR 4347,
UEHG AL F 43 r sl R vl S . gRT-PCR 19 J
PR R N R Ty S B TR A R TR i1 S 2 R
BT

R1 EWELEEPCRIIZIY
Table 1 The primer of gPCR

FHH Gene 514 Primer(5'-3") P /bp Length of product
Solyc01g008370.3 F:TCCGAAGTGTAATTGCTCTCCA R:ACAAGGCAGATTCAGGTTCCA 196
Solyc01g103540.3 F:TTATACACTCACGCAGTCCTCT R:TTCTCACCAGCCATTATCAAGC 182
Solyc02g077430.3 F:ATTGGTGCATCATGGCTTCTAC R:CCTCGTCGTCCTTGTATTCCT 131
Solyc03g093140.3 F:TTGCTGTTGTTGGCGTGGTA R:GCTGATTCCTCTTCTCCGTCTG 154
Solyc09g007250.3 F:TCCGTCCAGATGTAGTCACCTA R:GAGTACCACCACCAGGAACAC 159
Solyc12g042080.2 F:GGTCGTATCCTTGCTGGTACA R:GTGCCTCTTCTCGTATCTCTGA 111
actin F:ACCTTCAACGTTCCAGCTATG R:TCACCAGAGTCCAACACAATAC 95

2 HEBRE545H reads #4351 47 60 684 056,60 049 986 60 428 048 ,

2.1 MFEHIFERER N A reads Eb 3T 547
XHHEZH (TO_CK) 5504 (T1 6 h. T2 12 h |
T3.24 h,T4_48 h) J& &f K s 40 i 45 2 /R raw

61 968 290,60 039 864 4~ , £ 3k Jfi 44 i #5 £ ) clean
reads 3 51 59 091 036,58 226 170,56 221 382,
56 080 056,57 531 9181~ X 45 #F il 1) reads 47 5
AR, 45 FE LAY Q30 7E 90.45%~91.66 % , Q20 1E
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97.94%4~98.48% . | J HISAT 3 '} ¥ it 13 reads
5 3 i 5L K 41 2 2% 3 %1 (https : //solgenomics. net/
organism/Solanum _lycopersi-coides/genome, 2018)
FEXT, 435 A 57 314 420,56 129 943,53 576 560

54 637 193,53 004 753 > reads 7] 45 54 He X 1) 3 i
SR B (F2) o DN 5508 T e A D K reads L 43
BT 235 S U0 W00 P 500 o i A A, v TS S e
B 53T o

®2 WFHERERIT
Table 2 Quality control of data
o PR - S p TR
sagle o Commads | BV% @ R e mppe
X Control(TO_CK) 60 684 056 59 091 036 98.26 91.66 57 314 420(96.99 %) 1031 024(1.74%)
Experimental(T1_6h) 60 049 986 58 226 170 98.24 91.23 56 129 943(96.40%) 1079 231(1.85%)
Experimental(T2_12h) 60 428 048 56 221 382 97.94 90.45 53 576 560(95.30%%) 1316 381(2.34%)
Experimental(T3_24h) 61 968 290 56 080 056 98.07 90.81 54 637 193(97.43%) 1050 880(1.87%)
Experimental(T4_48h) 60 039 864 57 531918 98.48 91.42 53 004 753(92.13%) 1644 287(2.86%)

22 ERFTFEEZITHW

PR TR A4 5 6.12.24 48 h 5 0 h ¢
st ) SR 2B R AT X0 LU A0 # ’fﬁﬁiﬁﬁﬁﬁglo
gER R R TR 454k HU)S 6.12.24 .48 h 4 )
47 350,390,580, 1 154 4~ 22 Rk B . Horp B3R
FIREEN 2091 136,204,328 6744, T EZE AT

T1_6h VS T0_CK
AbF Experimental

A39h 214 186,252 480 4 (K1 1A) o R REA (] Hh A
2 S RINSEF AT T K, HeFP )5 6 h 55 12 h, Hb Ay
ZEFRIREER 146 1 EME 6 h 524 h, A EHE
IRFEH 1004 ;48705 6 h 5 48 h, A7 2 7 FRAR LN
284 s HEFP S 6.12.24 .48 h, g 25 S IR A 48
M(EB).

2 800
% ook = b Up = T Down T3_24h VS TO_CK T4_48h VS TO_CK
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% g 303 609
EX r
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i a
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>
EEE 300F &
H § 200F 126 - - 31
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AR ) 22 57 Lk JE Y Differentially expressed genes between samples Bz £ A% [] 22 5 238 FE K 49 2 L] Venn diagrams of differen-

tially expressed genes.

& 1

BHABESREEFNBERERE

Fig.1 Number and Venn diagrams of differentially expressed genes between samples

23 ERFRIZEEREGOINBEER

Xt 25 IR SEH VAT GO TIRETE R, 45 R R
S FEA R 22 59 IR FE P AL TAE W) i 72 (bio-
logical process) #1432 fig (molecular function) .
T1.6 h VS TO_CK 22 5 3 ik 3 K JL &7 £ 51 659 %%
GO % H . Horp, 22 5 3k B N EUR 2 1 /2 biological
process (214 A, H¥k J2 single-organism process (95
~) , single-organism metabolic process A 81 4~; T2_
12 h VS TO_CK 22 5 15 5 H 3L 5 4R 51 430 45 GO
S H . bz R 3Rk B iU 2 19 /2 biological pro-
cess (210 14~) , H K /& single-organism process (104
), single-organism metabolic process A 79 4~; T3
24 h VS TO_CK 2= 57 R ik 2 N AL 5 £ 51 896 % GO

ZH . Horp, 22 5 308 B B £ 19 42 biological
process (306 ™) , H:YK J& single-organism process (142
> ), single-organism metabolic process A 119 4~ ;
T4 48 h VS TO_CK 22 5 R ik L R4 5 1 338 4%
o o, 28 R IAHE K BUR £ 1Y J2 biological
process ( 628 1~ ) , H: kK & catalytic activity F1 single-
organism process , 73 il i 478 F1 2854~ (& 2) . HH 1k
G i%ﬁ*ﬁ*ﬂﬁ?ﬁﬂ@ﬁﬁzﬁ%fﬁ”@Fﬁ@ﬁ*ﬁ%
2 AR LR b R 4 BN .
24 EFREEREKKEGGRBEHE S
T1. 6h VS TO CKZFHRIAFERN B EFESO
2% R A g%, b s S D T e 1 2 A ARG
(nitrogen metabolism) , F K J& & 7 & £ ¥ &
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Fig.2 The GO annotations analysis of differentially expressed genes
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IRHE DN W AR B 8 Sk AR I, W N T i
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Fig.3 The KEGG annotations analysis
of differentially expressed genes
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Fig.4 Differentially expressed transcription

factors between samples
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Fig.5 Heatmap showing the DEGs of transcription factors after infection by RKNs
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Fig.6 Verification of genes by gRT-PCR

PE o %A W 4 WRKY ., DOF, MYB, bZIP,
ARF .ERF \HSF 1 NAC %55 55 P 38 128 00 a5 41
AN [7) B4 A A 3 3% 20, 7 2 50 I XA R PR M AR
Yy it v R AR AR N ARG B, RO R4
SRR YL R 15 AN S R R R R 2 91 4 it
725 5 ik, Horf ERF \WRKY \MYB #l bHLH %
G RN TR I £, 26 S RN i R X s ik
SR Rl 76 2 it 1 e 7 5 4R ARG 0 AT ik
VG R IREVER

ERF Z5 4 R F T Iz AF e, w58 & 31
ERF % 5% Rl ik 25 G 7E AR B KR 2+ H 1 GCC
£ (GCCGCC) P A, MKW ERF # 5%
K12 5 45 3 i 22 B Sy B B 1 1B A [+
() ERF 5% 55 N7 B/ AL AR [, SIERF IE
P S I BOR B & AR | 1 %3k SIERF 15
] 14 5 T il S 52X Rhazopus nigricans WIHLHE
SIERF3 TE 5% 3 PR3 i b i 0 B 6 3815 5 7 Bom Al
KA HE U PRI PR2 F PR5 133k , Mm% T
Z W X Ralstonia solanacearum W) T 3% PN |
SIERF84 11 4% & i 5F Pseudomonas syringae pv. [
g% 7, ot F 3k SIERF 84 5 3k [ M bk BLAT B 471
SRR SHLARZE L, ABFST T ERFIB
(Solyc03g005520) \ERFI8(Solyc09g066350) \ERF2
(Solyc08g007230) TEHEFIFE Iy IR 45 4t 48 h )5 ]
FIEMA ., 1og,FC 4 %14 9.16 .6.33 1 3.45, i B X 3
A~ ERF %% 53 K178 7 it e i AR 45 4k AR L haT fig
P85 AR, HAE DL Rk — AR R

WRKY #% 5% Kl I — RS I e s A 1 K
W, B S AR S PR R X A S A PR TR
TN Y K3k, S 5B PR RSN,
Bhattarai %' % M , SSWRKY72a/SIWRKY72b 1¢
Mi AT 0B AP EE 4 R RO v R B, SE-

WRKY72a/SIWRKY 72b U ER 1T [ 2 i %o AR 45 2%
HAHLE . Atamian 2521 Chinnapandi 25 2B 58
R, SIWRKY70 Fl SIWRK Y45 ¥ 5% 415 18 % 7k
W (SA) BY5 S, 1 2R A2 F IR (MeJA) #1 i H 5%
KLU BT e SAN SIE SRR S 5
PP AR W) B BTk R o AR F 5 — 25 IR 52 ST
WRKY45(Solyc02g094270) 75 35 i bt £ 15 R H (1)
VERT, R 48 hJ5 SIWRK Y45 265 i, log,FC
$6.49,

MYB A Y e K e sk R Rz — , Ol
DA W L6 A ) R CIE AR W W an vh B P £ R )
A AL A A 127 4> MYB # 547, BF
S8R I 124> MY B 25 PR 78 22 R0 I 0 7 (Pseud omo-
nas putida) Pst DC3000 J& % ik W 3 F+ &, i
SIMYB31F1SIMYB33 3£ 5 #1901 ; 134~ MYB 3k
PR 2 5 945 3 i 0 DO GAR AL IR (Pseudomonas fluo-
rescens) B MR N o SIMYBS 7 3 i %F P. putida 1 P.
fluorescens W i 35 R L AR A T
B EER PR T AR A2 U5 6,12 24 F148 h 7
MR A 20 S MYB W 2 7 £k, H
SIMYBI108  (Solyc05g053330.3) K1 SIMYBS
(Solyc10g084370.2) 24~ MYB 3 7 #% Fl 48 h J5 I
PRI | log, FC 70l ok 4.49 F1 3.13, X 2255
S5 R W SIMYBS 7 7 it i 1oy %oF 2 BT L 46 10 45 A W)
30 AT ek HE A EEEE AR L (H LA AL &
FHIRA Rt — 2D 5

bHILH % 55 A 1P bHLH 25 A4 38 1M 7544 o
FMFER A b R I T 1524 bHLH % 5% 1 1, & il
5 1k % 95 7% (tomato yellow leaf curl virus, TYL-
CV) &Y 5 35 4 4~ bHLH %% 5¢ A 7 (SIbHLHO77 |
SIbHLHO079 .SIbHLH131 ,SIbHLH132) #5335 , H
W E B PE R & R U0 SIbHLH131 7] S 35048 i 4E
T2 ARBR SRS RS Z AL, Rl AR R R
6.12.24 F148 h #F n K 41 45 20 4~ bHLH & [H 22
S # 3k, Hotp SIBHILHO055 (Solyc08g008600.3) £ $
P48 h J5 L8 £k B 8, log,FC 2 4.48, % W]
bHILH #% 5% P 7 78 7 fifi i 1 AR 45 2% s A= 4 vh vl BB &
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Preliminary analysis of transcription factors associated with tomato
response to infection of Meloidogyne incognita

LU Xiuhong',HUANG Jinling', QIN Liping', LTU Zhengrong”, LIU Zhiming'

L.Institute of Plant Protection, Guangxi Academy of Agricultural Sciences/

Key Laboratory of Green Prevention and Control on Fruits and Vegetables in South
China Ministry of Agriculture and Rural Affairs/ Guangzi Key Laboratory of Biology for
Crop Diseases and Insect Pests , Nanning 530007 , China;
2.College of Agricultural, Guangzxi University, Nanning 530005, China

Abstract In order to explore the gene expression pattern at transcriptional level of tomato after inocu-
lated with Meloidogyne incognita, transcriptome sequencing was performed on tomato root at 6 h, 12 h,
24 h and 48 h after inoculated with 2nd instar larvae of root-knot nematode. The key transcription factor re-
lated to the tomato response to the infection of M. incognita were analyzed and the sequencing results were
verified by quantitative real-time PCR. The results showed that 350, 390, 580, 1 154 genes were differen-
tially expressed at 6 h, 12 h, 24 h and 48 h after inoculation, and 11, 11, 19 and 50 transcription factors
were differentially expressed, respectively. They belonged to 15 transcription factor families, of which
MYB family and bHLH family are the most abundant with 20 genes, followed by ERF family with 19
genes, WRKY family with 15 genes, and bZIP family with 9 genes. Further studies showed that the tran-
scription factors of ERF, WRKY, MYB and bHLH family were the most differentially expressed.
Solyc03g005520, Solyc02g094270 and Solyc09g066350 were significantly up regulated and the log,FC at
48 h after inoculation was 9.16, 6.49 and 6.33, respectively. Solyc03g005520, Solyc02g094270 and
Solyc09g066350 were significantly down regulated , and log,FC at 48 h after inoculation was —2.60, —1.72
and —1.70, respectively. The results of qRT-PCR analysis showed that the expression trend of six random-
ly selected genes was consistent with the sequencing results. The results of this study suggest that the tran-
scription factors of ERF, WRKY and bHLLH family may be involved in the interaction between tomato and
M. incognita, and play an important regulatory role in tomato response to the infection of M. incognita.

Keywords tomato; transcription factor; Meloidogyne incognita ; nematode infection; qRT-PCR
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