B 22 3R 2022,39(11): 2007-2018

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20220177

b3 miR159 K ik iH (L 5514 K 1E
X RIRBIFREE K 24T

AEM WAL, FEF LR NG F,
MBS RS, RO F R, FRAET

CHREEAR MR 220 2254, 48 M 350002 5 48 G 44 ¥ M T 1A 22 ELRO AR R AR R M 363000
SN T 22T 2 X AN R R R, P22 6385505 48 A48 4R VRS [ BT 4 T, A M 350002)

8 ZE: LB BT MR R miR159 G A G A e P S FUAEBUAE SRR AR o 14 L S Dl 1 2 A i b A
(38 ) miRNA 3 , 5 1% %5 58 2 A miR159 B AR I 2 A FT AR 7 51, 43 5 8 ppy-miR159a 1 ppy-miR159b ppy-
MIR159a Rl ppy-MIR159b. M FE € AL 5 [ 153 £ ppy-miR159a R ppy-miR159b. Bt W15 B 25 00 W B miR159 5%
o K SRR 558 B8 B AN miR159 GBI AR IE A pyrus_ GLEAN 10035941 (GAMYB ¥ 5% K ¥ O {E ALk
ZEORARHERE A DL R P (HCO) A BE AL ARHRAE 2 11224k o (45 R TR miR 159 ZR ik RSV HE A0 R (1 235 SR S 7 72 3R AL
IR 2332, miR159 O MBS i 1 A, 9T ALK 2 B miR159 SR EAT M (751, Wi 0] 7 #6815 Hoph 4 b e
A IR b AR ST o TR PP L B RN 2, U miR 159 S AE BEAL I FE H T B B8 24k, o 3 51t 1y
IUAF L 1 B 25 20 o A miR 159 5700 7R 10 7144 35 66 R IR S5 4, HL AR R AL 37 o ppy-miR159a F ppy-
miR159b ¥ 5 /INFT 8 B H1TAE (AG) 73 7] 29-368.81 kJ - mol F1-352.96 kJ - mol s BEALA 2347 & BLEL miR159 0136 4 5 &
SRR AT . B miR159 A (TS AE R IEH R B MYB RIEER , T 5 GA WIHESE 2, 5 4MF /> miR 159 1 HoAt:
TELEFRIE D I EAS S A A I 5 B O AT 0 B S I RN R I B 1 B IR o (R AR 2RI R P, B miR 159 AR
FIE BRI 2B TG LA T R XUESN S, SEIE ] pyrus GLEAN_10035941 RS EH 5
miR159 K, SIS ETF G M _ETHR0AE Ak, H miR 159 FIHE 3 DR () 2 2 Bk 240 70 DR RIS 92 ok ) 00 L B0 4 2 45 e T 2
T (HO) Ab B AL AR AR A8 28 1 58 B 45 R 800, Bt 5 HC W AR A B R 1) f) 386 0 5 maR 159 F) 3% 7% B R AR, BT [N py-
rus_GLEAN 10035941 K255 871 i $03E K pyrus GLEAN 10035941 284635 5 miR 159 A0 5 L4518 Y miR159 5
TR F 7 PRV E BB R D] 3 B MYB LR . BUAE 2 AT e T I miR159 35 (R 3 GAMYB 31k, $25 GA & & , 2
HEAETE A ARIR MRS . S ANEIE R pyrus GLEAN 10035941 A1 DELLA K () 3581103540

FBEIR DAL PRI s miR 159 s FRIAB I s HEALAE

HE S %S :5661.2 kR ERD: A CEHS :1009-9980(2022)11-2007-12

Molecular evolution of miR159 family and their expression profiling dur-

ing dormancy of Pyrus pyrifolia in the winter
LIU Jinhang', SHEN Bingrong®, LI Yixuan', LIANG Qin’, FENG Yu', LIN Xiaojie', SHEN Maofen’,

WU Shaohua', LI Liang", LI Yongyu"

('College of Horticulture, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; *Agricultural and Rural Bureau of
Zhao’ an County, Zhangzhou City, Fujian Province, Zhao’ an 363000, Fujian, China; *Agricultural and Rural Bureau of Guang’ an Dis-
trict, Guang’ an City, Sichuan Province, Guang’ an 638550, Sichuan, China, *Fruit Research Institute, Fujian Academy of Agricultural
Sciences, Fuzhou 350002, Fujian, China)

Abstract: [Objective] Pear and other deciduous fruit trees have low temperature dormancy in winter.

The study and elucidation of the mechanism of winter dormancy and release of flower buds of southern
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early-ripening pears can provide reference for pear production in southern China. GA is an important
hormone for plant growth and development and plays an important role in regulating dormancy. MiR-
NAs have important roles in plant growth and development. MiR159 is a widely present and conserved
miRNA that targets and regulates multiple MYB genes. MYB genes are induced by gibberellin (GA) and
involved in the GA signaling pathway. This study explored the evolutionary characteristics of miR159
gene family and its expression pattern during the dormancy process of pear. [Methods]) In this paper,
two mature and two precursor sequences of miR159 family were obtained from miRNA library of Huan-
hua pear. They were ppy-miR159a, ppy-miR159b, ppy-MIR159a and ppy-MIR159b. ppy-miR159a and
ppy-miR159b were cloned from the bud of Huanghua. Changes in these two pear miR159 members and
their target gene pyrus GLEAN 10035941 (GAMYB transcription factor) during the process of pear
flower bud dormancy were determined by real-time PCR analysis. In the treatment group, 1% cyana-
mide (HC) was used to treat the pear branches during endodormancy period, and spraying water was
used for the control group. The two miR159 family members and their target gene pyrus GLEAN
10035941(GAMY B transcription factor) were determined. expression changes. The role of miR159 fam-
ily in pear flower bud dormancy process was analyzed. [Results] The results of the phylogenetic tree of
the mature miR 159 family in plants showed that in the large branch of the phylogenetic tree, the base se-
quence of the miR159 family were highly overlapped, and most of the miR159 families had the same se-
quence, suggesting that miR159 is highly conserved in the evolutionary process. Various small branches
appeared in the evolutionary tree, indicating that the miR159 family also had some base changes in its
mature sequence due to functional differentiation during the evolution process. The precursors of both
miR159 family members can form a ring structure, and the mature bodies are both at the 3' arm. The
minimum folding free energy (AG) of different members of the miR/59 family measured by RNAfold
was —88.15 kcal - mol' and —84.36 kcal - mol’', respectively, indicating that the members of the miR159
family are structurally stable. Phylogenetic analysis found that the affinity of miR159 of pear was more
closely related to apple. The mature sequence of the miR159 family member in 'Huanghua' pear is high-
ly conserved, with changes only at position 1 and 20. PsSRNA target prediction showed that potential tar-
get genes of miR159 were MYB family genes, which are related to the regulation of GA. Other potential
target genes of the two miR159s included cytochrome and protein kinase and were not exactly the same.
gRT-PCR analysis showed that a dynamic change pattern of “decline-rise-decline” in miR159 expres-
sion was observed during the dormancy process of pear bud. The results showed a downward trend in
general, and the expression levels in S3 and S5 stages were significantly reduced. The expression trend
of the target gene pyrus GLEAN 10035941 is opposite to that of miR159, which was in a “rise-decline-
rise” pattern. It is speculated that miR159 may play a role in regulating the dormancy process of pear
flower buds by regulating the expression of GAMYB-related target gene pyrus GLEAN 10035941.
The budbreak rate in the group treated with HC was 93.05% , while that in the control group was
10.48% . The expression of miR159 was decreased and its target gene pyrus GLEAN 10035941 in-
creased by HC treatment. [Conclusion] miR159 contained two mature forms, i.e. ppy-miR159a/b in
pear. The target genes of the ppy-miR159a/b was mainly MYB family genes. The release of winter dor-
mancy in pear flower buds may be promoted with down- regulating miR/59 and upregulating of
GAMYB and by GA application. The possible mechanism of miR159 regulating pear flower bud dorman-
cy process via regulating GA signaling pathway needs to be further studied. In addition, the expression
patterns of target genes, pyrus GLEAN 10035941 and DELLA, are similar, and whether there is a regu-
latory relationship between these two genes and miR159 is worth exploring in subsequent studies.
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Chn D& (2 REEMEARARA R, HEIL
5O 43 3 2 IR A A mRNA 1 miRNA 5E & 5T /%
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Table 1 The primers used in this experiment

5| ¥) 4 FK Primer name 5|#5 %1 Primer sequence Fili& Purpose
ppy-miR159a GTTTGGATTGAAGGGAGCTCTA Clone and qRT-PCR
ppy-miR159b GCTTGGATTGAAGGGAGCTCC Clone and qRT-PCR
pyrus_ GLEAN 10035941-F ATGCCGTTCAGAAGCACTCA qRT-PCR

pyrus GLEAN 10035941-R CCCCATCTTGGCATGGAGTT qRT-PCR
PpActin-F CCATCCAGGCTGTTCTCTC qRT-PCR
PpActin-R GCAAGGTCCAGACGAAGG qRT-PCR

58 rRNA GAAAGATGCCAATTCATGCG qRT-PCR
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Fig. 1 The bud break rate of Huanghua pear

on different dormancy date
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ppy-miR159a 5% seq GGGEETTACGACGETAGTGCCAGCTIGCATGCCTGCAGET 40
ppy-miRI59atxt EEehscwmerGinoicieCoiibi e Gty 0
Consensus
ppy-miR159a 7% seq 80
ppy-miR159a.txt 0
Consensus
ppy-miR159a 7% seq 120
ppy-miR159a.txt 9
Consensus
ppy-miR159a Wil seq 160
ppy-miR159a.txt 21
Consensus aagggagotota
ppy-miR159a ST seq CCCGGGTRACCGRAGCTCGARATTCGTARTCATGGTCATAGCT 200
ppy-miRiIS9atxt  mrdninnunioourtodnne e iy 21
Consensus
ppy-miR159b 5TI% seq CGRBACACCCCGRACCACGBATTCGAGCTCGGTACCCGGGE 40
PPy-MIRISIBAXE e ceiaceda o e i o e s i e e e 0
Consensus
ppy-miR159b Wi seq BTCCTCTAGAGATCS TICTIG 80
ppy-m[R]ij_txt .................. 20
Consensus cttggattgaagggagotoco
ppy-miR159b i seq ATTCTAABARARARAARARARAARACGTGCAGCGATAACG 120
IDpy-miRISODAKE ekt o e e e A e e e 20
Consensus
ppy-miR159b 5il% seq GTCAGATGACGATACGACGTAGARGGECEATCATCETCGR 160
Poy-miRISObAXt  mmcea e e e s S e et e oS0 e et B e e 20
Consensus
ppy-miR159b % seq CCTGCAGGCATGCARGCTTGGCACTGGCCGTCGTTTTACR 200
ppy-miRIS9bAXt Geriecrdardieid it e e S e et S 20
Consensus

A. ppy-miR159a; B. ppy-miR159b.
2 WA miR159 BT RIXT LE
Fig. 2 The comparison of the sequence between two mature miR159
@ 1% Vitis vinifera-miR159¢ TITGGATIGARGGERAGCICTE. . 21
@ % Pyrus pyrifolia-miR 159 TITGGATIGARGGGACCTICTA. . . 21
@ i Solanum lycopersicum-miR159 TITGEATIGARGGGAGCICTA. . . 21
@ &R Populus trichocarpa-miR159b TITGEATTGARGGEAECICTR. .. 21
1 A Malus domestica-miR159% TTTGGRTTGAREGERECICTR. . . 21
FH KX Cucumis melo-miR159a TITGGRTTGARGGERECICTR. . . 21
i Citrus sinensis-miR159a-3p TITGERTTGARGGGAGCICTA. .. 21
o WA IT Arabidopsis thaliana-miR159a TITGGATIGARGEERCCICTE. . 21
® {Ur I¥ Arabidopsis thaliana-miR159b-3p TITGGATIGARGGGAGCICTT. . 21
© FLEIIT Arabidopsis thaliana-miR159¢ TITGEATIGARGGGAGCICCT. .. 21
(1, @ B4 Populus trichocarpa-miR159d RITGERGTEARGGERECTCCE. .. 21
® %! Pyrus pyrifolia-miR159b CITGGATIGAAGGGAGCICC. . .. 20
SR Malus domestica-miR159b CTTGEATIGRRGGGRELICC. . . . 20
i Citrus sinensis-miR159¢-3p CITGGACTGARGGGAGCICCC. .. 21
© &AW Populus trichocarpa-miR159¢ RITGEAGTGARGGERECTCCD. . | 21
® B Populus trichocarpa-miR159¢ CITGECGETGARGGEAGCICLCT. . . 21
® Hii%] Vitis vinifera-miR159 CTTGEAGTGRRGEERELICTC. . . 21
K Cucumis melo-miR159b RITGERTTGABGGEAECTCCT. .. 21
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Fig. 3 The evolutionary relationship analysis and sequence alignment of mature miR159 sequences
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Fig. 5 The phylogenetic tree of miR159 sequences in plants
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Fig. 6 The analysis of base conservation of mature sequences
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Fig. 9 The expression analysis of miR159 members and
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after HC treatment
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