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Abstract

The short-term extreme high temperature and low light stress during the flowering period of the
facility grapes had a significant impact on the growth and development of grapes in the later stage,
causing serious losses to production. In this paper, the effects of extreme high temperature and low
light during the short-term flowering period on the differential expression of transcriptome genes
in grape leaves were studied, in order to provide a basis for further study of related molecular
mechanisms. By analyzing the expression of transcriptome differential genes in grape leaves under
short-term extreme high temperature and low light conditions during flowering, it was found that
1790 genes were up-regulated and 3702 genes were down-regulated in the high-temperature sin-
gle-film mulching treatment at the flowering stage compared with the control. Compared with the
control, 1814 genes were up-regulated, and 4009 genes were down-regulated. Compared with dou-
ble membrane mulching, there were 513 up-regulated genes and 909 down-regulated genes com-
pared with double-membrane mulching at high temperatures at the flowering stage. Gene function
enrichment analysis showed that the components that significantly up-regulated the expression of
differential genes between single and double membrane coverage treatments at high temperatures
at the flowering stage included drug catabolic process, negative regulation of catalytic activity, and
negative regulation of molecular function. The components that were significantly down-regulated
included cell wall organization and polysaccharide metabolism. The components with significant
up-regulation and down-regulation were dextran metabolism. The components that are signifi-
cantly up-regulated in cell composition are plasma membrane components. Metabolic pathway an-
notation enrichment analysis showed that 65 differential genes were annotated in the plant-patho-
gen interaction metabolic pathway compared with the control in the single and double membrane
coverage treatments at high temperatures at the flowering stage.
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2. MRS 7%
2.1. MR RFEEH

P 80 m, 98 12m, BRATEE 1mx15m, Bl “ 7% 15”7 Aikgasrkl, R 5 44, ik
B, A4 3 P RS AR RS, e 3 NAC T, HrpAREE 1 (ZY10) N AR OUE MBS 2, 3t
10 #, ARFE 2 (Y10) WA tpk 2 A a2, 3k 10 Bk, $UMIBEAEIN sl s 41°C Ay, RpEkmt el oy 30 73
B, RIS DA DGR SRR “ T 157 BHA I I CK(Y109)BEAT W JIAS B . & AL PR AE SR SE R G #E4T
R Rk, Z2WEAEHS, THCE T-80°CRE IR VKA tRAF 4 ] -

2.2. BEEARIMFISCEADE

PRI it R AR 5 7 R AL TR R BRI A PR A w1 2 H RNA Ll 7, R Agilent 2100 bioana-
lyzer 75 ORG R I RNA 56 B 14 R F SR AE PR 40 mRNA #5456 polyA J2 IS5 FIRF-IE, i@ id Oligo(dT)
WiER &4 polyA EH) mRNA. PLA BAL) mRNA Stk , BENLSEZFER NP, 76 M-MuLV ¥
SR R A i cDNA 28— 258k, B /5 H RNaseH F#fi RNA %, J£7£ DNA polymerase | & % T, LA dNTPs
NIERIE K CDNA 55 454, 4tk o IXEE cDNA &3t Rt . I A BIFERN 8%, F AMPure
XP beads fiii% 250~300 bp 4 4 ) cDNA, 31T PCR ¥4 3 F- xff i AMPure XP beads #fift. PCR F=4#,
ARG . SCPER SR RS, 5618 F Qubit 2.0 Fluorometer #HT#):0 2 &, FiBeCEZE 1.5ng/ul, B
Ja {8 F Agilent 2100 bioanalyzer X} SCF 1) insert size BEATHGIN, insert size fF & TiJE, qRT-PCR X 3L
A RBOR FE AT e 8 ECUFEARORE R T 2 nM).

2.3. MFEHESHT

FEA [F) S P 2 A RO BT AR S5 54T 1llumina 7. DRl dNTP. DNA ZE& A 5] 4t
T8, BRI TOLE SR BT SIER .

2.4. ERFIXZEFEM qRT-PCR EiE

BEHLIEEL 7 6 MRF M2 R RIA I REAT 96 E & gRT-PCR 4347, 12 Primer 5.0 #1126 &
B ). RMEFMR: 95CHAME30s, 95°C 55, 60°C 30 s 3t 40 MEHF, 95°C 155, 60°C 1
min, % 15s 7+ 0.3°C, 95C 155,

Table 1. Fluorescence quantitative primer design

1L ORAEESIPNRIT
EIkVEZN B3 7 51 (5'-3) KA
Primer name Base sequence Size (bp)
F CCAAACAGCGGTGAGACTTATGATG
3660 R TCACGCCACTTGCTCACATAGGA 1oL
F CGCCTCTTCCTACATCCACCGC
740 R GCCGATAAGGGCACAAATACCG 202
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F AGTTCTTCGTCGGCTGTCTCGTT

290 170
R GATGACAATGCCAGTGTTTTGGTTAG
F ACTTTAGTTCCACGGATGCGGG

3890 163
R GGATTCGGTCTGCCTCTGCTG
F ACTTGCTGGTTCTCTTGATTGGA

2460 121
R GCCGTCATTCTCTTAGTGATTGC
F GGTGTTTCTTGCGTGAGTGTAGTG

4570 180
R TCGTATTCCTCCCTATCCCTATTG
F GATTCTGGTGATGGTGTGAGT

actin 168
R GACAATTTCCCGTTCAGCAGT

3. BRES

3.1. BREANMFT4T
SR EEEL . MFEREEE. GC S E'ESMME, REFS 0 K clean reads, ##EiC

SN 2 PR .
D P8 o 47 0 1) J B0 H 5 Bkt 21 2525 BE A 20 L (B H R L A3 AT B x 38 25 2 B D 2 ME— 52 7L 1) 5 3
e H K b ik 3.

Table 2. Sequencing data quality statistics
2. MFHERELITR

e SRR () ILIERBHRCR)  MFHTREY% Phred > 20 Phred > 30 GC T2 L%
treated Original data Filtered data ~ Sequencing error Bﬁ%tb% Bﬁ%tb% Base ratio
(items) (items) rate (%) Base ratio (>20%) Base ratio (>30%) (GC%)
Y109 1 42,355,012 41,926,090 0.03 96.88 91.91 46.28
Y109 2 43,610,632 43,070,260 0.03 97.19 92.53 46.10
Y109 3 43,671,044 43,073,250 0.03 97.15 92.44 45.89
ZY10 1 43,910,514 43,537,742 0.03 97.30 92.74 45.46
ZY10 2 44,317,862 43,939,480 0.03 97.44 93.03 45.81
ZY10 3 45,112,894 44,668,952 0.03 97.35 92.88 45.50
Y10 1 42,989,942 42,520,632 0.03 97.66 93.53 45.68
Y10 2 44,458,970 44,095,518 0.03 97.07 92.27 45.47
Y10 3 44,806,724 44,371,738 0.03 97.48 93.15 45.59

3.2. ERERDH

FT FPKM {E, 247 7 Y10 vs Y109.ZY10 vs Y109 A1 ZY 10 vs Y10 [#) % ik £ K, PA|log2(FoldChange)| >
1oATREARME. B 1 TLAE H Y10 vs Y109 ErAcdd A FifgErA] 1790 4>, RNiAZE 3702 4 ZY10 vs Y109
Eeas 2 b EAEEI 1814 >, FUHFE 4009 /N; ZY10 vs Y10 ELis A LifFE R 513 4y, R 909 /.
WiE 2 frax, Y10 vs Y109 5 ZY10 vs Y109 LbAURIN, 4z mHiFdt 7199 A, ARMGHEILA Z 5
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Table 3. Statistics of comparison with reference genome

F* 3. SEEFBEFITER

e B ()
Treated Number of smgle-end
sequences (items)

Y109_1 41,926,090
Y109_2 43,070,260
Y109_3 43,073,250
ZY10 1 43,537,742
ZY10_2 43,939,480
ZY10_3 44,668,952
Y10_1 42,520,632
Y10_2 44,095,518
Y10_3 44,371,738

BRI b E PN E M o)

HH J (%)

Number and proportion of

(%)
38,174,320 (91.05%)
39,619,736 (91.99%)
39,647,251 (92.05%)
40,539,741 (93.11%)
40,777,745 (92.8%)
41,400,523 (92.68%)
39,678,360 (93.32%)
41,059,200 (93.11%)
41,249,740 (92.96%)

BET 21125 DR 2H i — 57 B 1)

Fr 3% H 2 LAl (%)

Number and proportion of sequences
alignments to the reference genome aligned to unique positions in the reference

genome (%)
37,324,507 (89.02%)
38,696,045 (89.84%)
38,770,687 (90.01%)
39,583,153 (90.92%)
39,835,204 (90.66%)
40,462,857 (90.58%)
38,686,348 (90.98%)
40,097,858 (90.93%)
40,234,157 (90.68%)
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Figure 1. Volcano plot of differentially expressed genes
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Figure 2. Venn diagram of differentially expressed genes
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33. ERFXERA GO EESR

GO (Gene Ontology) ¥ % 73 4= #id 7% (Biological Process). 4 a4 i (Cellular Component). Z31-Zh
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Sy FEMRALR S S 22 S Ak R R 2 BIRRIA A 7 A XA B ARG . U Sy, SR
AN _E R AR SE B IS A AN BE RN SR e s AR 51 D RE 23 S8 h S AU BEE VE 2 4y R 3E AR
&, TEMI GRS IR YL . AKARRGTETE . EAIC RIS L. UDP- &) ME AL R Mg iE PR 45 4 N
= LIRATIIRRIE,

B 5 FTLAEH, ZY10 vs Y109 ixX /N A3 2H & 78 AR W Ik 72 43 98 Hh 22 S 25 DR = 42 wp 7 4T i e 24 41
BAEYIRA . WEERRAEY G RO, R TS, 2RSS 4 Moz W LRk E4
PR b 2 R 3 N F B R IE AN e . UM BE . 4N - GUMERE . AMSTEE LR . ARSI, B
22 JLARSE 7 ANE 2 AR BIRRIE: 1R T DhRe 5 28 b 22 7 5L IR 5 LA R ZE 0 ) 7900 12

DOI: 10.12677/hjas.2025.151006 47 Al Bl


https://doi.org/10.12677/hjas.2025.151006

6 N4y

Pav
v

GRS BT VE . SR T4 S PN NEETE . A SR BT VE . UDP-HEIE A2 M

Z ) iSRS R R

BFHHE OF)
LR
=
down
I I i i ' I I Wﬁ

HREGHER-a0

AITATIO 959.1035W8 13 [ASOOATE-IMN

FEHGHFREE-an

A3TATI08 9581035US.AF [ASOON[B-IMN

SH ek
Burpuiq soxidesiay

FREHETPO

A3TAT3or aseyonpaopixe

el

A3TA1308 asBUSEAX0OUOW

S

Furpiurq wowoxy

SHELW
Surpuiq susy

HEHIHERER

A3TATI00 259.1035W8 13 [A50SNTE

HEMHE

A3TATIOS 203 TqIquT ufzus

L

Ui

=1

W

seTduks

it o LA

ZRERY

SusopoussTd

el

WotBax sn[208.%0

e asialg

sm3sngs surgemsdeous Teurs}xe

%w@ﬁ.

o r3oum

TIP9-TT92

Fasil;
e 10
HIR

worzowml o0

S

Sisaquaw BussTd 3o JusUOdwos PaLoYITS

e

Smaquaw 3o JuEUdWOD II0GIUE

EYidiE (sp)

BB

wo ryeA0qdsoydogne urazoad

Eaad

:uoe_w-u:;:z prasyoossAqod

HETUETET,

usrieIfRsIe [em T[20 2dA3—jwed

S L

TBTROSTOU Jo WoTIBTNIRX BArieeu

SR

9TIATEIE0 Fo WoTIBTNSRX aAr3eSeu

CATRII¢

sm3ongs Supgemsdeows Tus}xe

BRI GACE

5590014 orToqe3e0 3np

F B el

st 1q %0 wrisziwEio M 20

HFEsTERlEE

uoHsITIEI (oM T[20

FHGF IR

S15ewE01q T[o4 130

“I.I.Llll.l.l.hl

50,
0

]
B

Figure 3. GO classification statistics of differentially expressed genes between Y10 vs Y109
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Figure 4. GO classification statistics of differentially expressed genes between ZY10 vs Y10
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Figure 5. GO classification statistics of differentially expressed genes between ZY10 vs Y109
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3.4. ERFIEEE KEGGC ERFTH

KEGG (Kyoto Encyclopedia of Genes and Genomes) & %4 1 2K 24 . (L2 M RAThAe 5 S IMLE &5
PEJE . LL Y10 vs Y109 AbFRAH ) 2 7 3L R 1T KEGG ARMHEE 0T, SRR 934 MR IR, R
B 117 MRUNEEE o WG TE o T RE R R N 20 N E ALl (K] 6), Az Rk 2 AR TE
P8 2 B R AL PR A4 (38 2%)~ Ve R REAR (41 2%) IR H KR (42 %) YR E S-S
(78 %) RINZHEME (64 %) BRI - FEY(40 5%) . SEEEAEY) & (52 26) SRl . ZY10 vs
Y10 ABEAH ) 2 S L Rl 3T KEGG ABHEER 70 b, FLVERERTT 297 A2 R0, 1RSI 103 MR %
W RIS AT TG R R Y 20 AN E AR (1 7), vz R AR R 2 r AR IE B R B | SR A
LA F AR (15 2%) Ve A REREARIT (16 2%) A4 - i B A4cAE TR (13 2%) IR (5 5 17 5 (25 %)
KNEEWE L9 25) BRI - (15 2%) KT EY) G (20 2%). ZY10 vs Y109 AbPHL ) 2 573
R4 KEGG AQBHEE M Hr, THERE 1002 N2 FFER, FERS] 119 MUSHREE b . S\t gt o4
G HH B 3 1) 20 /R ARl i (141 8), Hovh 22 S B R A 22 (AR U % 2 A S B AR T R AR (41 2%)
TERFNREREARI (42 25) HEY) - WA TR (65 2%) PRIt IR A SRR (35 %) At H A (37
%) HYIBERG S T 6L %) RN RAEWE 66 5%) BRI - MY(42 %) FEHEER YA (55 2%)-
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Figure 6. KEGG enrichment analysis of differentially expressed genes between Y10 vs Y109
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