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Cloning and expression analysis of IncRNA27195 and its target gene TaRTS in
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Abstract: Long non-coding RNA (IncRNA) is a non-coding RNA length over 200 bp, which is abundant in plants. It plays im-
portant roles in plant growth, development, and stress response by regulating gene expression or protein function. In the previous
study, a fertility-related IncRNA named /ncRNA27195 was screened and obtained by transcriptome sequencing from the anther of
wheat Photoperiod-thermo Sensitive Genic Male Sterility (PTGMS) line BS366. To investigate the function of /ncRNA27195 in
wheat, the IncRNA27195 gene and its target gene TaRTS were cloned from BS366. Bioinformatics analysis were performed on
TaRTS. The expressions of /ncRNA27195 and TaRTS in different tissues and their expression correlation between them were ana-
lyzed by qRT-PCR. Meanwhile, the expression patterns of /ncRNA27195 and TaRTS under different light and temperature treat-
ments, and methyl jasmonate (MeJA) treatments were investigated. The results showed that the 7aRTS gene with 315 bp length,
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encoded 104 amino acids. Additionally, RTS proteins were only found as anther-specific proteins in gramineae plants. Both
IncRNA27195 and TaRTS with a significantly positive correlation were highly expressed in stamens, and revealed different
expression patterns in different fertility environments. The results demonstrated that the expression of /ncRNA27195 and TaRTS
were also regulated by light and temperature. In addition, we found that the appropriate concentration of MeJA could promote the
expression of IncRNA27195 and TaRTS while SA could inhibit the expression. The results indicated that under the induction of
photoperiod, temperature, and plant hormones, IncRNA27195 positively regulated 7aRTS gene expression, resulting in affecting
pollen development and male fertility. This study contributed to the mechanism research and production application of PTGMS

wheat.

Keywords: IncRNA; RTS protein; anther; male sterility
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: 2x Phanta Max Buffera 25 pL, dNTP 10 min, 4°C pBackZero-T Vector
Mix (10 mmol L' each) 1 L, (10 pmol L) Cloning Kit , IncRNA27195
1 uL, (10 umol L") 1 pL, Phanta Max TaRTS CDS pBackZero-T
Super-Fidelity DNA Polymerase 1 uL, ¢cDNA 2 pL, DH-5a, ,
ddH,0 19 uL. PCR :95C 3 min; , -80°C
95°C 15s,55C 15s,72°C 15s;72°C
®1 5t
Table 1 Primer information
Primer name Primer sequence (5'-3") Product length (bp)
IncRNA27195-F TTTAATCTTCCGAGCTCACCCA 396
IncRNA27195-R TTTAAATGTTAAAACATGTTATATTTTTGA
TaRTS-F TTTAAATGGCACGCACCGGC 315
TaRTS-R TTTAATCAGAGCCCCTGGGTGGT
IncRNA27195-qRT-F GCATACGCACCGCATGTATAAT 109
IncRNA27195-qRT-R CTAGTCGCACAGGTCGACTGAA
TaRTS-qRT-F AGGTCGCATCGTGCCTCCT 114
TaRTS-qRT-R CCCCTGGGTGGTGCAGT
Actinl-F TTGGCATCTCTCAGCACCTTC 138
Actinl-R TCAGCCTTCGCAATCCACA
122 TaRTS % W £ 415 & 5 5 41 ., 16318-GFP
ExPASy ProtParam (https://web.expasy.org/protparam/) , TaRTS-GFP
TaRTS (Leica, )
SOPMA (https://npsa-prabi.ibcp.fr/cgi-
bin/npsa_automat.pl?page=npsa_sopma.html) 124 RFEBXHH
TaRTS BS366
SWISS-MODEL (https://swissmodel.expasy.org/) ’ _80°C i
TaRTS
Prot Scale (http://web.expasy.org/cgi-bin/protscale/ )
protscale.pl) TaRTS BS366 ’ ’ (20°C, 14 h
. TargetP 1.1. Server (http://www. L/10 h D; L/D / ) (12°C. 12 h
cbs.dtu.dk/services/TargetP-1.1/index.php) L/12 h D) ’ 60%~80%
PlantCARE
(http://bioinformatics.psb.ugent.be/ (CLC-BIV-M/CLC404-TV, MMM, )
webtools/plantcare/html/) ’ BS366
NCBI (https://blast.ncbi.nlm.nih.gov/Blast.cgi) (S1)
Ensembl Plant (http://plants.ensembl.org/Multi/ (82) (83) (S4) ’
Tools/Blast) DNAMAN -80°C
MEGAG6.0 ' BS366
, (neighbor joining 4, (12°C, 14 h L/10 h
method), , Bootstrap 1000, D) (12°C, 12 h L/12 h D)
(20°C, 14 h L/10 h D)
1.2.3  TaRTS & B I 2m 2 52 A TaRTS ORF (20°C, 12 h L/12 h D) 2,
16318-GFP , TaRTS-GFP , -80°C

B

: BS366
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2 ZEREHH
gPCR (D),
RNA cDNA , TaActinl 2.1 [ncRNA27195 TaRTS
(CFX96; Bio-Rad, Hercules, CA, USA) BS366 cDNA
TB Green Premix Ex Tag (Tli RNaseH Plus)  [ncRNA27195  TaRTS CDS ,
qPCR : TB Green- 396 bp
Premix Ex Tag (Tli RNaseH Plus) (2x) 5 pL, cDNA 315bp (1) pBackZero-T ,
1 uL, (10 pmol L") 0.5 pL, DH5a, ,
(10 umol L™") 0.5 pL, ddH,0 3 pL : ( 2
A C
10 30 40 50 €0 70
1 ATGGCACGCACCGGCGCCACGACCACGACGGCAGCTGCTGCGGCGCTGCICCTGCTGGCGCTGGTGGCCACCGGC
1 M A RTGATTTTA AU AU AZARATLIULTILTLU ATLUVUZATG
Marker IncRNA TaRTS
bp 27195 76 GCC GCCGC;gTCGACGCGgécGCTGGCégzCATGAGA;é;CTGCTGCé;écGGTCGCégiGGCGTCCé;éCCCAG
26 L A AV DAZABAGSGEHEMTHB AHSBAZGT GU RURTGVUYVRAEDQOQ
160 170 180 190 200 210 220
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51 P A G L TQCMGGCGTIEXKUVARSCLTLDOCTYNDNT
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TCTTCCGAGCTCACCCAGGGGCTCTGATTCCCAATCAATCCATCCGGCTAGCGATGAACT
ATACATGGCCTCGAAATGTATGACATCATATGGAGTATCAACGCATACGCACCGCATGTA
TAATCCGTTCACCGCGCACATTCCACCCCGGACCCTCTCACGTATGAATAAGATCGGTTG
TAAGTACTTCGTTTCAGTCGACCTGTGCGACTAGACACGAGCCTGTATGCTGAAGTGGTG
AATATACACAGCTTGCTACTATATATATGCTTACATAATAATGATTCCGTCCCACTCTCT
GTTTATGTGGTTCTAACTTCAAATAACCAGATATATGATGGAACAGCGAGAGAATGTAGT
ACTGCCTCGGTTCAAAAATATAACATGTTTTAACAT

IncRNA27195 B EF1 TaRTS EEF 1% H B (A)FIFF(B, C)

Amplified fragment of IncRNA27195 and TaRTS (A) and sequence of IncRNA27195 (B), and TaRTS (C)

TCAGGTACTGCACGTANwwY

CCTTGACTGCTACARAC
CCTTGACTGCTACARC

CTCTCTGITTATGT GATATATG
CTCTCTGITTATGT C GATATATGA

tgcgccaccgactgcaccacccaggggctotga

IncRNA27195 E[E (A)FN TaRTS £ H (B)F %I bkt

Comparison of the prokaryotic expression sequence of /lncRNA27195 (A) and TaRTS (B)
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Fig.3 The hydrophilicity (A), secondary structure (B), and tertiary structure (C) of TaRTS
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Blue line means alpha helix, green line means beta turn, red line means extended strand, and purple line means random coil.
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Fig. 4 Subcellular localization of TaRTS in wheat protoplasts
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Table 2 The information of promoter elements
Upstream promoter elements Function
CAAT-box, TATA-box Core promoter element
ACE, G-box, GT1-motif, T-box, Spl Light responsiveness element
ABRE Abscisic acid responsiveness element
CAT-box Related to meristem expression element
CCAAT-box MYBHv1 MYBHvV! binding site
CGTCA-motif, TGACG-motif MelJA-responsiveness responsiveness element
LTR Low-temperature responsiveness element
MSA-like Cell cycle regulation element
A IncRNA27195 B TaRTS
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Fig. 6 Relative expression levels of Inc27195 (A) and TaRTS (B) in different tissues
2.6 IncRNA27195 TaRTS 10 h D) (20°C, 12 h L/12 h D)
(12°C, 14 h L/10 h D) (12c,

IncRNA27195 TaRTS
4
, TaRTS
(P<0.01) IncRNA27195
(P<0.01);

B

(P<0.05); ,
(P<0.05) (
7-A) , Inc27195

TaRTS
(R*=0.8724) ( 7-B)
2.7 IncRNA27195  TaRTS

BS366
TaRTS
« 2), ,
IncRNA27195 TaRTS
, (20°C, 14 h L/

12h L/12 h D)

>

TaRTS

, IncRNA27195

, IncRNA27195  TaRTS

IncRNA27195  TaRTS

>

2.8 IncRNA27195

MeJA

( )

IncRNA27195 TaRTS

, MelJA
SA

TaRTS
MelJA

TaRTS MeJA SA

TaRTS
MelJA TaRTS

>



1424 47
A TaRTS B Inc27195 SA MeJA
3.0r 3.0 " ’
s _*If ofs + ,IncRNA27195  TaRTS MeJA
8" Ss : , IncRNA27195  TaRTS
£ -
£20 ,  MelA 0.5 mmol
o _
g1s L ; SA ) IncRNA
£ 10} . 27195  TaRTS ,
g 0.5 o MelA , IncRNA27195 TaRTS
k3 ( 9 , MelA
0 S1 S2 S3 S4 0 N S2 S3 S4 IncRNA27195 TaRTS
Anther development stage Anther development stage ’
C is MelJA ; SA MelA
3 R =08724 , IncRNA27195  TaRTS
5 30}
§ 55 MelA MeJA+SA
g 1.5¢ alne27195 1.5
2 20} « TaRTS
bt
215 3
k| 5 1.0 1.0
1.0t 2
< :
S 05 5
< [
s, .. . ‘ . ‘ ‘ . 2 05} 0.5
0 05 10 15 20 25 30 35 =
TaRTS relative expression level ~
7 TaRTS(A)F0 IncRNA27195B)RIZERX /MR AERILE e I - 0-— 0520 1.0

EES k()

Fig. 7 Relative expression levels of TaRTS (A), IncRNA27195
(B), and the correlation analysis (C) of TaRTS and IncRNA27
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Fig. 8 Relative expression levels of 7aRTS and IncRNA27195
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(12°C, 12 h L/12 h D). * means significantly different at P < 0.05.
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