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Abstract; The application of cytoplasmic male sterile (CMS) line can effectively improve hybrids quality.
In this study, the LncRNAs related to cytoplasmic male sterility in broccoli were identified by Illumina se-
quencing, and their target genes and expression characteristics were also analyzed. Meanwhile, the expres-
sion patterns of 16 randomly selected LncRNAs were detected by gRT-PCR technology. which could pro-
vide new insights for further clarifying the mechanism of occurrence of male sterility involved by LncRNAs
in broccoli. The results show that: (1) 4 326 LncRNAs related to male sterility were identified in brocco-
li. Among them, 37 LncRNA were differentially expressed between male sterility line and its maintainer.

(2) 370 cis-target genes of these differentially expressed LncRNA were predicted, many of these target
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genes were transcription factors and bioproteins related to CMS. (3) XLOC _006651, XLOC _016660,
XLOC 003494 and XLOC 013121 were highly expressed in early development stage of bud in male sterile
line and its maintainer line, and then decreased gradually with development of bud; XLOC _021769 and

XLOC 038964 showed a falling-rising expression pattern. And their expression were higher in male sterile

line than that in maintainer line at different development stages of bud. (4) All sixteen LncRNA could be
detected in pedicel, calyx, petal, stamen and pistil. XLOC 038964, XLOC 011575, XLOC 013157,
XLOC 039677, XLOC 037356, XLOC 034182 and XLOC 017574 showed similar expression patterns,

with low expression in stamen and pedicel, higher expression in calyx and petal, and the highest expression in pistil.
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Table 1 The primer sequences for qRT-PCR

LncRNA

EE 54 Forward primer (5'—>3")

LI 518 Reverse primer (5'—>3")

XLOC_040653
XLOC_012613
XLOC_021769
XLOC_038964
XLOC_011575
XLOC_039677
XLOC_037356
XLOC_013157
XLOC_034182
XLOC_037468
XLOC 017574
XLOC_014153
XLOC_006651
XLOC_013121
XLOC_016660

XLOC_003494

GCTCCATCTTTGTTTCTCAT
GAAGGTGGGAAGGTAATCA
GCATGAACGGAGTGAGTA
TAGAAGAAGCGTCAAGGAA
CTGCCGTGTGAGTGAATA
GGCTGATGGTTACCTTCA
CCACCATACATATTAAGACGAAT
GTTTGAAGTTGCTTTAGTGAAA
AACTCTTCATCTTCTTCTGTCT
GGAGATAATAGTGCGTTGTC
TTCTGGACGCTCTTGATTA
GGTTCATCTTCGTAATCTGTAA
GGTAATGATGATGAAGGGAAG
CCATCATCACAAGTTGTAGAT
ATGGTGGCGAGATTATGT

AACAGCCATCCTAATATACATTC

TCTTGCGATTCATCACTTG
GAGTTCTAATGCCTCTTGTG
CTGGTTGGAGATTGTGATTC
AGTGAAATCAAAGAGCCAAA
TCCACCATTTGAATTGATTGAA
CAACTTGCTTGATCTGTTCA
GTAATGAGTGTGAGCAGAAG
TGTTAGGTTGATGGTATGGTA
CGAAGGATGGCTGATTGA
TGAGGCTTAATGGAAGTGA
TGATGACGACGATTCTGT
GCATCTTCAAAGCAATCCT
GAACTCTACTAGGAATGTATTGAA
GTTTACCTCCTCCTCCAA
GCAGATGTAGTTCGGAGA

AAACATCGTGACCCATCT

K2 BUEFBRMEFZNNFER
Table 2 Sequencing results of sterile line and its

maintainer in broccoli

FA ENCE TREFR
Type Sterile line Maintainer line
Reads %% y _
Total number of reads 72 040 386 65361 300
Total number of bases 10 806 057 900 9 804 195 000
GC it
GC content/ % 45. 64 45.19
Q20/% 95.35 96. 46
Q30/% 89.11 91.27
Hext ¥ 31 39 588 658 36 433 763
Alignment sequence (54.95%) (55.74%)
Z & %4 5 568 947 5 466 035
Multiple alignment sequence (7.73%) (8.36%)
B L3751 34 019 711 30 967 728
Single alignment sequence (47.22%) (47.38%)
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Fig. 2 The expression patterns of differentially expressed LncRNAs in broccoli
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Introduction of the Plant Front Cover: Gymnocarpos przewalskii

Gymnocarpos przewalskii Bunge ex Maxim. belongs to Gymnocarpus of Caryophyllaceae, a rare and
endangered ancient Mediterranean relict plant, alias ‘achene caryophyllum’, Perennial deciduous sub-
shrub, 50—100 cm tall. Leaves linear, 5—20 long and 1—1.5 mm wide, sessile, acute apex, contracted
base, fleshy, waxy layer on surface, glabrous, no obvious veins. Stipules membranous, scaly. Opposite
or alternate leaves. Stems exist in two forms, erect or tortuous, with inflated nodes and multi-branch.
The bark of old branches is gray-brown and cracked, young branches red-brown. Hermaphrodite flowers
with red and yellow-green colors, petals absent, outer transparent white bracts covered. 5 sepals with lan-
ceolate, apex awned, wide transparent membranous margin, covered pubescent. 10 stamens, 5 for each of
the inner and outer rounds, in which only the inner stamens have anthers, and the outer anthers are abor-
ted, anther ellipsoid, longitudinally dehiscent. Superior ovary, subglobose, 1 ovule; Cymes axillary,
composed of 5—15 single flowers, approximate 4 days flowering period for single flower and 30— 36 days
for population. Achenes persistent. Small, brown and oblong seeds, ca. 0.5 mm in diameter, low seed
setting rate. Obvious taproot, ca. 4 m long, well-developed lateral root with less root hair. Flowering
from May to June and fruiting from July to August.

Gymnocarpos przewalskii is endemic species in China, mainly distributed in Xinjiang, Gansu, Hexi
Corridor, central and western Inner Mongolia, Ningxia, Qinghai and other places, which was identified as
National first-class key protected plants in 1997. This species has the characteristics of drought, wind
erosion and sand burial resistance, salt-alkali and barren tolerance. It is one of the important constructive
species in rocky desert areas, and has positive effects on preventing soil desertification and maintaining eco-
system balance in desert areas. Meanwhile, as a rare relict species of the ancient Mediterranean xerophytic
flora in the desert region of central Asia, it has very important scientific value for researching the forma-

tion, development, climate change of deserts and floristic origin of xerophytes in northwest China.

(GAO Runhong, YANG Haifeng)



