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A A S iR AME M SR A D K PsHSP EE Rik
?J}‘Bj] %1,2,3, Eﬁ 7%1,2,3, %%1'1/:1,2,3’ % %1,2,3

(1. WITTASHR A AR M b S BRI 5 A B S BR , #ITT B 3113005 2. #TTAHOR 7 R J5 Pl A

A ST BRSOl AR R E RSB %, WRUE BTN 3113005 3. VLM 2 XUt Pl bk 5 i 02

Be, WL A 311300)
WE: [ B8 ] B E5R T 58 48IT Paconia suffruticosa 2K e, L%, WK S RIEAK, BT 42T a8 B a4
Fr#pia g FaH . [ F] A8FS B’ ‘Yuhong' H#H, &R (40 °C) foxd B (25 °C) A3 497t i it
FEEFAM -, Shap G EAkey ZFAN; B aA B£8R EF PCR(QRT-PCR) 34k £ F A B, i & ak
B HSPs #H 470 & F ik a7, [ &R ] A E3E4F 45.97 Gb #4%, L P4 (25 °C) Mk, B4 )E 4220 M4 HE LA
Ak, 3453 AAR TRAR. BiAEAK (GO) HHAIL, X2 FERERTETRME LD SR, iz
MF IRy ABLE A B ERF T HMRE R Bob, Bl AR RABRMERUIEE (KEGC) 2RI, HRHM
BRGEFRRLIR S AARMEG PsHSP B EF5HAIL, PsHSP R RRA &R R 2 LI RAAY, 24h
FEREG, LEMREATHRNEY, [£#)]) REZYaB TR rh oS, tmymd Ttk LF,
PsHSP A& B 7T 24200 W i ik vf 0 3R it 5t A 5 e fh e b #Gpds ., B4 k6 434
KR M E,; A REME; R AHEa
FESES: Q943 MRS A XEHS: 2095-0756(2021)04-0802-10

Transcriptome analysis and PsHSP gene expression of Paeonia suffruticosa in
response to high temperature stress

HAO Lihui"**, DONG Bin'**, ZHU Shaohua**, MA Jin"*?

( 1. Zhejiang Provincial Key Laboratory of Germplasm Innovation and Utilization for Garden Plants, Zhejiang A&F
University, Hangzhou 311300, Zhejiang, China; 2. Key Laboratory of National Forestry and Grassland Administration
on Germplasm Innovation and Utilization for Southern Garden Plants, Zhejiang A&F University, Hangzhou 311300,

Zhejiang, China; 3. College of Landscape Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] High temperature in summer can lead to growth restriction, shorter flowering period and
lower ornamental quality of Paeonia suffruticosa. This study aims to explore the molecular mechanism of heat
stress induced by heat tolerance genes in P. suffruticosa. [Method] Using P. suffruticosa ‘Yuhong’ as material,
transcriptome sequencing of leaves treated with high temperature (40 °C) and room temperature (25 °C) was
conducted to analyze the differentially expressed genes in response to high temperature. Meanwhile, the
differential genes were verified by real-time fluorescence quantitative PCR (qRT-PCR), and the spatio-temporal
expression of heat shock protein gene HSPs was analyzed. [Result] A total of 45.97 Gb data were obtained by
sequencing. Compared with the control group (25 °C), 4 220 genes were up-regulated and 3 453 genes were

down-regulated after high temperature treatment. Through gene ontology (GO) analysis, it was found that these
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differential genes were mainly concentrated in biological processes such as metabolism, cellular components
such as cell and membrane structure, and molecular functional items such as binding and catalytic activity. In
addition, genome-wide and metabolic pathway database (KEGG) analysis showed that the number of
differential genes in carbon metabolic pathway was the largest. Quantitative analysis of heat shock protein
PsHSP gene showed that the expression of PsHSP gene increased with the time of high temperature treatment,
reached the peak at 24 h, and then showed a downward trend. [Conclusion] High temperature significantly
affects the metabolism and synthesis of P. suffruticosa, and further affects its growth and development. PsHSP
gene can rapidly respond to high temperature stress in a short time and participate in heat tolerance regulation in
P. suffruticosa. [Ch, 4 fig. 6 tab. 34 ref]

Key words: botany; Paeonia suffruticosa; heat stress; transcriptome; heat shock protein

2 BRAR W BOR Y AE A 1 R B RN R B0 0 1 A5 7 T8 T I S 2 AL P RN i A ) 2R
RUAR, T H S5 EA YR N AR A, A KRR B Z 2], ™ R e LB AR 0 5
W A2y Paeonia lactiflora 7638 52 iR MHE f5, MR IIZES | BB, TOEMENSR, EELK
=W, 1EHTT P suffruticosa TR R B ARE ) H4h, g miRe s, HPH A Z Rosa
chinensis FEHPR NI ZIR . T8 W . ORS00 LA BAH T A i A 1 25 v, midoe Al . Bk
S P AR T 8 T O A AN O TR TR i TR 28 X LB AR B o R s e, R R ERAR
AW UL R S A A B, A2 O R R T A LR AR A AL, RS R L AL
K Fh i kAt . XTAEM % Gerbera jamesonii VAL = IR AL FR )G, 5 556 21 40 1 & 30 K50 40 B0 35k TR 76
(unigene) A {ERER AN AR AR . AR AR N4 & DI RESF FE I AR (GO) i A2 HR Yy 4L PRI 2H AR & AR 4L
i (KEGG) AR D 2 i sk R i B 2 . TEMIERR Panicum virgatum W& M. K &R
P38 250 N RE R FER A A 2R Rk, Hb 5 ATP BFE B B4 S ME A FRIrE&/Hoen 3L H 2
=L, SEARBM. k. sEMEHERAE SR B 7E RN J5 025 N M. HIKEE ) (heat shock
protein, HSPs) & —2& & il Ph 0 175 9 F L g, H4rF &4 10~200 kDa, f34% HSP60. HSP70.,
HSP90., HSP100 Fl/)43 T #4211 (small heat shock protein, sHSP) %% 525, HSPs 7t 24 85 [ i it &
BRI, VB TR AT B A0 40 i R 28 B O gy, RN b el S 95 2 5 BN Bt
B ES %S, sHSP AEEEZ B0 Y Al rh , ZEANAIGE S 5504 T 1Y sHSP 3Rk 23 LT+ #
P AL FE Clematis apiifolia W, SR A HE S G A A 5 B0 8 B, T H sHSPs J2& X #4b)
18 N R B AR JE DR K T o HSPs ANAY N = AR Ak, %5 7K 43 . 2R80 AV L i ae 450> 19 A
N o HtFHEATZEL Paconiaceae A2 & Paeonia ZAFHETEMEAR, hEGS ALY, HET, XTF4HPHEHE
MR ZETTAERERT . ALOEERIZE DSBS TS Y B A Y& A 7", A G PR 5 i i
B HEPEXTERECN U, BEEERCE R AP AR AR T, B, WL SRR,
W, FEYEA P P RO P RUBE S FHLRIERSY , DA S PEE R R B A

|

1.1 &E#rat

SCBG R PY CPIZL P.osuffiuticosa  Yuhong® PRATAEWTILACKR R A GE LI KM . B #H—3K
M VARSI R BEAE AR, | MR-, IEWEH, RHBEE AT, ERE 25 C, 12w
i 12h, JE5R 4000 Ix, FEE 80% Z5F FHlRG#: 2 Jl . ALBRAL AN BELL 4370 B T 40 F1 25 °C N TS M64E
TR 24 h, BEHCHIFN B AR, (IR AR VR H R T80 C vKFE T I ], & 3 MEYrEA
1.2 M2 RNA 12EUK cDNA X EHE

fdfi F Trizol 7 & (KM, dba0) $EHCH I 8 RNA, M8 1544k . FH 4R AMe e B ik
AT AL 1.5% SRR MEEE I FR VKA A& RNA Jiife, Rl G485, AR EYRHIARA A dbs)
FH Tlumina HiSeq*** X} 6 7l 37 4 St i 4 700 SCEFIEHE LA K RNA-Seq )7
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1.3 HERANRFREESH

I 3RAT 0 I A6 7 51124 (raw data) FEATId R %E, 15 3] B A RUT F1E K (clean reads), $&
JE A Trinity JE47 P AN A2, Frid Bk N % P 91 I T BLAST SRk i R AER:, X IRAETIARE
F % (Nr) 808 5 (www.nebinlm.nih.gov/), 4= 3 K 20 K AR R 42 (KEGG) 5095 2 (www.genome.jp/kegg/
kaas/). & M B & [A] P #% (COG) #t 4% )% (www.ncbi.nlm.nih.gov/COG/) LA I it -+ & H &t ¥ 31 M i i
(Swissprot) B (www.expasy.ch/SPORT) S5 504 e 471 B o i FH Blast2Go k4 (www.blast2go.com/)

TR AARIE (GO) Tifig 43 #r o
14 ERRZEREFEESW

ffE F Bowtie 14445 W 77 B 45 19 | B 5 4R TU 4 3 IR 31 P dE A7 %) 1L, 45 & RSEM(RNA-Seq by
Expectation-Maximization) Fiffi &5 /K220, ZE b Femt ot raj‘{mﬂj}LLﬁ i 6 LHFEARR ) 22 73R 5A
FE, i RPKM[ 5 E T F 81K (Reads) FPHEJE R B T4 BE P A 2K AE | Gt SR 3Rk i BRI

IR FEH FPKM HER RN, Dh2E R85 8 logyd| =2, Hrh, A4 FR 22 S AS B A5 2K (flod change),

HAERZ IR (false discovery rate) <0.01 MFRIETT 522 7 kR A
1.5 SEBf%EEE PCR

i F Primer Premier 5.0 24 1% 11 2¢ 6 %2 & PCR 5|4 (3% 1), Prime Script RT reagent Kit With gDNA
Eraser i ] £ (TaKaRa, dti0) #E473LAF2¢ 6 & PCR Wi RWIKRZR . FFIES14 (10 pmol- L") 4%
0.4 uL, ¢cDNA 1.0 uL, ddH,0 3.2 uL, SYBR Premix Ex Tag 5.0 pL. S WAL : 95 °C T 30s, 95 °C
PESs, 60 °C B 30s, 38 MF, LIo-Aacqk o o B g BE AR XS SRk i, Hh DUz R
fER LR (Ubiquiting NS IEAP, % 3 AEY¥HEE

F1 IHRRAEEERSIMER

Table 1 Real-time fluorescence quantitative gene primer information

B e R E AP S SIHITFHI(5'—3") IR JGREE/C
N GCAGCCGTTCAGGCAGCAA
24, PsHSP .

(63824.graph_c0 SHSFT0 ACACCGCCAGCAGTTTCG o83
AGGCTATGCTACTCACGC

C114411.graph_c0 Ps4CL1 53.5
TCATCCTCGGCAATCTG
GAGTGTTGCGTTAATAGGCG

C106006.graph_c0 PsCAT5 56.5
GCACTTGGACAGGGAAGGTAT
GAGTGCTGAGATTTTAAGTGGC

C111201.graph_c0 PsCHL1 56.7
CAACCCTTTCTACCTGACGA
ATTGTACGGCAGAACAGGC

C120725.graph_c0 PsAMP1 55.3
GTGTAGCTCAGAACCCATTAGAC
GTCCAGGCGAATGTTCTAATG

C112526.graph_c0 PsSAMDC 56.7
GTCGAAGGTCTTCAATGCTG
GGCTTTCATCCGATTTGTTG

C119988.graph_c0 PsRPS4 55.4
ATGCCACCTGTCCTTACCTG
GTGAGGCATTTGCTTTCCG

C97637.graph_c0 PsCCDA4 55.3
TGCTGGGTTCATTCCTATCTG
TCCCCTCCAACTATTCCTCC

C111758.graph_c0 PsPPIL1 52.2
AACTCAACCCCTTCCGATT
CACATGAAGAGGACGACCAA

C120729.graph_cl Hypothetical protein 56.5
CCACATACATCAACCCAGGAC
GACCTATACCAAGCCGAAG

Ubiquitin Ubiquitin 55.1

CGTTCCAGCACCACAATC
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2 HRE
21 MFARARER

SHIRAL (ck; . cky il cky) 5 IR (40 C) 4h 41 %2 HRNFETHEGITE
(TEl N TE2 ﬂl TE3) ﬁj—‘é};ﬁ?)ﬂ”%}é s 3}6?@ 45.97 Gb Table 2 Statistical table of sample sequencing data evaluation

AP INER, H 6 MR Oy ik A 4 LU (EYY BER AR B R GCIAERL B%‘ﬁﬁ%
KFEET 96.71%(GR 2). AP 55 (transcript e Fi

s — N ck 24156058 7200895958 4496 9678
number) i 31 151 939 4%, JF I0 4% 3 H 9 i 1
. PRI ek, 24256024 7236093266 4476  96.89
nigene number)54 S 20 Vg G B
(unigene number)54 935 5% , A B LElEo ok 25256661 7530655892 4453 9674

LPHE G A BEE &R NSO KR 1561 nt, FIK TE, 30430627 9077213032 43.68  96.79
JE R 1042 nt, KA 300~500 nt fY 5 I PR 74 40 i TE, 22967108 6856944378 4395 9673
PR 36.1%, A 19834 4%, K 500~1000 nt TE; 27110006 8071678010 43.68  96.71
MBCR I, Y 28.94%, KT 2 000 nt A5 At 154176484 45973 480 536

BE 13.33%((K 1),

22 BHRABERBFOBEEIG TR 25000

4t B PR AR PR 91043 B A% SO e 1,
LA TT A B 1 TOSCHR PR (Nr) 3750 R 1 o 91 Bk %”m“‘—
L, k3] 98.76%(F 3). = 15000 |
AR T AR 1 TR0 o 0 R L S oo |
X RN E (SRR, KEBsr 751 (29.13%) Eﬁ <000
E {8} 0~107° (K] 2A), 25.78% HYFFEHNARLE KT

80.00%(/&l 2B); H A, 22.43% fty B3 PR 4% 35 R W] 0

T
>2 000

FEREEUATD Vidis vinifera, 6.56% L3RR 1T = 8 &
DL RSN I MR Quercus suber([4] 2C). = 2 2
23 IRESRANENE BEEDEEEN - =

D2 S K0 =2 AR R B L <0.01 vl R Rt
P75 7 673 402 5 HE i 4200 A HE B PRI
A, 3453 R T R L. FIFH Web R Figure I Demo unigene length distribution
AR AT R AR E R (R 4), A *3 BERENTESIT
6 443 N~ EFIRNEFETAY IR, FEEF TR Table3 Unigene annotation statistics
W (7024, 5 26.42%, GO: 0008152). 4H . R 0<KE< K=
MIERR (14894, 1 23.11%, GO: 0009987) Fil B Bt HS % 1000nt 1000 nt
— AR (1148 4, 5 17.82%, GO: 0044699);  COG 6915 2844 1 698 5217
A7 6491 PESHEFEHETAMILSY, FEprhTH 0 [aes e ol 2337
M (1316 41, 1520.27%, GO: 0005623). 4ffiH /¢ EE(;G ljzg zzi jjg :Zgz
(13024, 15 20.06%, GO: 0044464) FIAN LB pra 15108 6215 4096 11012
(12324, 5 18.98%, GO: 0016020); A 3 812  Swissprot 15 426 63.46 4825 10 601

ZRENEET TR, EESMAMIEME  Beence 21798 89.67 781 13907
(17194, 1§ 39.95%, GO: 0003824). Z5&imuE 2009 9RT0 9y 00
(15234, 15 35.09%, GO: 0005488) Flf% iz i 1
(2911, i 7.63%, GO: 0005215) i
¥Rl (TE, . TE,. TE;) SXTHRA (cky. cky. cks) ML, i#FAT4 R4 Mo AR AR AR IR 4 M 4% ' 4
AT, A 949 22 S IL A (different expression gene set, DEGs) ] 73 B¢ 21| 42 3 [K 21 K A Q15 14 428 1 %
(# 5)o EPFEMA W EFE (carbon metabolism) FI P T (¥ & [ 51 /il T. (protein processing in endoplasmic
reticulum) [ 22 R B L (99 1S 59 4), HIR BRI BEZS 496 A (phenylpropanoid biosynthesis)

B 24309 100.00 9731 14 578
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A. 7% Blast tLXf E B 45040

W 0~107%° (6 993, 29.13%)

W 1071%~107 (4 671, 19.46%)

W 1071~1 (2 406, 10.02%)
107150~1071%° ( 2971, 12.37%)

2 1070~107" (4 269, 17.78%)

W 107°0~107%0 (2 699, 11.24%)

B. J¥%1 Blast HCX AL 73 A

1 0%~50% (4 503, 18.76%)

W 50%~60% (3 433, 14.30%)
1 60%~70% (4 564, 19.01%)

70%~80% (5 319, 22.15%)
o 809%~90% (4 238, 17.65%)
1 90%~100% (1 952, 8.13%)

C. Nr W) o34

W Vitis vinifera (5 383, 22.43%)

W Quercus suber (1 575, 6.56%)

" Juglans regia (1 043, 4.35%)
Nelumbo nucifera (730, 3.04%)

| Ziziphus jujuba (587, 2.45%)

W Hevea brasiliensis (531, 2.21%)

| Theobroma cacao (523, 2.18%)
Cephalotus follicularis (407, 1.70%)

" Prunus avium (400, 1.67%)

W Manihot esculenta (399, 1.66%)

m HAh (12 423, 51.76%)

155 B — N EUEZRIR Nr Bodls e vh S R R AE R 2% H LIVECR., 5 — > A 0 R L0 o 4 B SR DR A LA

B2 FArEGREENH

Figure 2 Nr annotation distribution

x4 ERREEERFER

Table 4 Difference expression gene GO annotation statistics

TREA A

ERAL

el ErRe TR H TR L% el ETRE LA HER TR L%

EEL/Fuy S R 1702 26.42 | HMILLS 26 BRI TEEWE 242 3.73
2 AR 1489 23.11 27 g N 63 0.97
3 B R 1148 17.82 28 gilioRdzEs7 54 0.83
4 A 457 7.09 29 EATTIEEN 53 0.82
5 L 436 6.77 30 JEE b AT 48 0.74
6 IS 366 5.68 31 o TEEY 17 0.26
7 N 53 S AE A R 213 3.31 32 Yl AM X IR 43 8 0.12
8 5555 128 1.99 33 SRR 4 0.06
9 KA 123 1.91 34 SRR S 4 0.06
10 Z AL 122 1.89 35 YA 2 0.03
11 BT 74 1.15 ||/ FIIRE 36 P 1719 39.95
12 3 b 74 1.15 37 Eiey 1523 35.09
13 AR 49 0.16 38 BT TE 291 7.63
14 AR 35 0.54 39 SER ST 58 1.52
15 G 15 0.23 40 WLRRAS A i S R I 1 46 121
16 B R G R 0.14 41 S FIIRETH T4 46 121
17 AT 2 0.03 42 FS LIRS 35 0.92
18 PR 1 0.02 43 BT 27 0.71
19 ARG H 0 0 44 S F AR IR T 26 0.68

M4 20 4 1316 20.27 45 LT R T 2l 21 0.55
21 AL 53 1302 20.06 46 s R i M 14 0.37
22 21 ff 1232 18.98 47 RO 4 0.10
23 Y AR ZE AT 935 14.40 48 BT 1 0.03
24 S 866 13.34 49 BRI 2 30 1 0.03
25 IS ST 345 5.32 50 SIRHAE PG 0 0

Y ARG T 1~19; AL G5 920~35;5 ST DI H36~50
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TRIVHE T ik A4 5 A 3 12 (glycolysis/gluconeogenesis). #& BATE R RIS , AP g ZMilhiss . EWE
IR RPN B & I TR R SE 1 ARk, B S5 N 8o 1

®5 BRAETERREEFRNRGHERSH

Table 5 Analysis of metabolic pathways for gene expression of differences under high temperature treatment

S FE A S A R R AR FHEHA N AR g S W IE 5 P
KNG 47 k000940 1.00E—07
PALJBE P 2 11 3 fin T 59 ko04141 5.50E—02
JgE Uy T S fif 4 14 k000062 3.41E-05
MBI A=A 1k 26 k000900 6.79E-05
HB Y R E 2 38 k000710 7.39E-05
A 15 k000910 7.84E—-05
e 99 ko01200 1.23E-04
HEEH 25 k000195 3.69E-04
FEHWE YA 12 k000941 5.23E-04
JEt s P2 e i 22 k000071 9.32E-04
I ER AT 6 k000591 7.97E-03
o- Rk gt 18 k000592 9.71E-03
B e 12 k000600 9.81E-03
IR AR 37 k000620 1.11E-02
fok=E Siviaii) 17 k000460 1.12E-02
WA . AR R AR R 19 k000280 1.30E-02
K EEEAYA K 12 k000100 1.33E-02
R MR 25 ko01212 1.61E—02
A ARGt 27 k000480 1.65E-02
HAbZRE R 10 k000511 1.70E-02
HEEH-REE AR 8 k000196 9.17E-03
WHIEAR SR 41 k000010 2.24E-02
TSR KR REY & ) 6 k000905 2.34E-02
HEmR . 2RI AR 21 k000260 5.25E-02
24 ERRAEEESH
R T DR SRR, REMLEER 10 4~ = 10
AT VR 2E SR, 4B AGEER 11 70(PSHSPTO, £ 00 -ﬁiéﬂg
c65824.graph_c0). AT 1 S4(PsRPS4, c119988. 4 Lot
graph c0), RV Bh £ B (PsAMP1, c120725.graph é

0). Ik 35 il 42 Mk I f2 S A4 i (PsPPIL1, c111758.
graph_c0), 4-FF R0 A ZEHG (Ps4CL1, c114411.
graph_c0). FHESFEARAELIIE 5(PsCATS, ¢106006.
graph_c0), Mg ZE [ (PsCHL1, c111201.graph c0).
FHH N R BUNE i (PsCCD4, ¢97637.graph_
c0). MR W B 2 B2 R B A R B (PsSAMDC,
C112526.graph_c0) DA KABSEE H (c120729.graph_cl),
fii 1] qRT-PCR 1Y 5 i AT k40 B (1 3), W 7E
AR TN 28 AT BB ARAT , 2 W e 25 SR AR XS B3 ZFAETSAAEZANBLE

Z IR RIL B AL

c65824.graph_c0
¢120729.graph_cl
c119988.graph_c0
c120725.graph_c0
c111758.graph_c0
cl114411.graph_c0
¢106006.graph_c0
c111201.graph_c0

c97637.graph_c0
c112526.graph_c0

Ef’f%o Figure 3 Real-time fluorescence quantitative results for differential
25 BEMETHA WL RHMES HSPEER genes
iR RIE S

ORI R B 17 AP A R e R S B FR R (6 6), X SRR (£ eV AR 40 i
Wi, SekifA . LR AR 20 T S . B H 6 A PsHSP (PsHSP1 . PsHSP2. PsHSPA. PsHSP5. PsHSP7.
PsHSP11) 73 HI7E 25 F1 40 C AP T #4725 R80T (K] 4). 7E 40 C SiRAEIT , 6 > PsHSP RikE
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Table 6 Peony leaves respond to high temperature heat shock DEGs

KA
e FMH 4 log,4 & ] R A= w IR
X225 C FiR440 C
¢112621.graph_c0 PsHSP1 2.61 295.98 6.83 AT
¢107551.graph_c0 PsHSP2 59.46 2254.78 5.24 A%
¢114303.graph_cl PsHSP3 161.17 440.53 145 AN
¢112152.graph_c0 PsHSPA 11.64 162.01 3.80 kil
¢117526.graph_c2 PsHSP5 7.06 172.15 461 A%
¢103807.graph_c0 PsHSP6 10.79 26.40 1.29 AN
¢116391.graph_c0 PsHSP7 150.15 2659.72 4.15 IS/ 240 i
¢100675.graph_c0 PsHSP8 21.49 215.13 3.32 Y ESLNE ol
¢117374.graph_cl PsHSP9 100.54 591.55 2.88 N EEJEN
¢114184.graph_c0 PsHSP10 11.60 136.37 3.56 IS/ 240 L
¢119657.graph_c2 PsHSP11 63.38 3980.17 5.97 21 S5
¢100778.graph_c0 PsHSP12 102.14 614.30 2.59 R SENES AN
¢120033.graph_cl PsHSP13 127.21 608.07 2.26 A A%
¢114516.graph_cl PsHSP14 5.79 28.50 2.30 2 A
¢118563.graph_c0 PsHSP15 9.93 58.46 2.56 N EEJEN
¢111652.graph_c0 PsHSP16 15.34 34.67 1.18 A A%
¢65824.graph_c0 PsHSP17 33.61 873.89 4.19 Y IRLS
30 PsHSP1 a 120 r PsHSP2 a 14 - PsHSP4
25 100
i i i
2
59 20 9 80 =9
® 15 ®o60 ®
& ' b g
m 10 m 40 m
= = a =
20
0
0 12 24 36 0 12 24 36 0 12 24 36
e e A BRI B] /h IR AL FRIN A /b IR AL L R] /h
16 - PsHSPS a 80 r PsHSPT7 a 80 PsHSP11
a
I g 60 ¢ g 60
) ) )
w® 40 - b 40
' ' b '
= ZEowl cc o] Y| 2] Foat b b
'_I cc ¢ b a
0 0
0 12 24 36 0 12 24 36 0 12 24 36
51T b TN 8] /h BT AL TN 8] /h 51U A TR 8] /h

Hl25°C [J40C
AN NG S BER R AL B IR 2 e 53 (P<<0.05)
B4 #FHiBAEERFAE HSP 49 gRT-PCR & ik 4L

Figure 4 qRT-PCR detection of HSP in different time periods after high temperature treatment

B, HAWT 24 hikBERKRM, ZEMEREITREES 25 C &M, 61> PsHSP RIS

3 #tik
SERTEE AT 1V 2 MO AL SR R A RE R, SIEAERE, P A ERE SEE  3
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T o S B R U0 5 | R AR A A B AR A TR AR, e AR A K R T I [R e  EUe pRk
Geream NREN SN EE R BRI A E K B R B W F .l i RNA-Seq )7 &£ 8. 4t
FEOPar i bba e A 7 673 N JE N 25 ARk, ik 4 25 S L 7R SE AR A R R A v e AR
2. YpEa A — e Y R eI N R AR R AR s I AT R B . KEB4r DEGs & R 7R AR
W BT BN s FIE, RN AR, A EY T BB B AR S A R DN T
fia A AR A2 34 52 3 e R s A 52
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