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1L OfHSP20 ER XREERFABETE R RIESH

L, BOE, FHMW, A& R, KEe'?, REEY

(1 WHERH 220 2528, WL 8T 4371005 2. 1dbRHE 2B AR 5445 B A 18 B Z A0 A e |
JRE ML E, Wb 8T 4371005 3. IO RN KA MeEBE RSB S EA A 2 EE A E, W K
¥ 410018)

WE: [ B8 ] REAEI Osmanthus fragrans OfHSP20 3 B K 3% 69 o F 45 IER AL AE £ My ihihviy o P B BT 48, AR
iE AR AT BT R AR R IE, [ F& ] AT ‘ArrtaH’ ‘Liuyejingui” AL RMAHKIE, RALMEEFH
k RGEE OHSP20 R#EMR, sTHEALMRE, Tmiagls, ARG, RAXFT XA, MXEATHRELERXRE
HAFEESN, HELSEHELT TRAH4X A (RT-gPCR) B AR, S ZRALABAERRAL ., REIFLHERIE
Ay ria FTeg kxR, [#R] %578 374 OHSP20 2B, E%8%E G5 F2H 15.258~39.932kDa, %A F K
WEEG, TR TER, REELFTH2WERWN: OHSP20 B K% TH A 10 AR K%, 5hiéIc drabidopsis thaliana
HSP20 A B & B AR T, HAHC a-fREG LMK, AIBEFA 128, BHTFERIHEF: OHSP20 LA
FAK, #3E MERAKR TR RAEIMXAER LM, RT-qPCR 47 % 9 . OfHSP20 3 B 2 B it A0 s & ik & k0%
f, FAEEADHaTRABEFREAA, £2F, SHABAIE AR FEBMEA, @ OHSP20 3. OfHSP20 5 e
OfHSP20 19 A #piara m AR, EZE., KR, 2R FF L 4FELAD AL REH EHE LA (P<0.05). [£#] &
G OfHSP20 3R Rkt S MAFAE, K AR A RBEX, BT LEARLFTRELAD A B POHEERN. BT
&4 %30

XA ALL; OfHSP20; AB Rak; BALHOHT; RAHSH
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Genome-wide identification and expression analysis of the OfHSP20
gene family in Osmanthus fragrans

MA Wanlu'?, XIA Hui’, LI Zhaoyang®, ZOU Jingjing®, ZHANG Yingting'”*, CHEN Hongguo'?

(1. College of Pharmacy, Hubei University of Science and Technology, Xianning 437100, Hubei, China; 2. Key
Laboratory of National Forestry and Grassland Administration of Osmanthus fragrans, College of Nuclear Technology
and Chemical Biology, Hubei University of Science and Technology, Xianning 437100, Hubei, China; 3. State Key
Laboratory of Utilization of Woody Oil Resources, College of Forestry, Central South University of Forestry and
Technology, Changsha 410018, Hunan, China)

Abstract: [Objective] This study aims to investigate the molecular characteristics of the OfHSP20 gene family
in Osmanthus fragrans and its potential role in abiotic stress responses, so as to provide a theoretical support for
clarifying environmental adaptation mechanisms and molecular breeding. [Method] Based on the whole-

genome sequence of O. fragrans ‘Liuyejingui’, members of the OfHSP20 family were systematically identified
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using bioinformatics approaches. Their physicochemical properties, subcellular localization, gene structures,
phylogenetic relationships, cis-acting elements, and collinearity relationships were comprehensively analyzed.
In addition, quantitative real-time PCR (RT-qPCR) was employed to examine the expression patterns of this
gene family across different tissues, flowering stages, and abiotic stress conditions. [Result] A total of 37
OfHSP20 genes were identified, with their encoded protein molecular weights ranging from 15.258 to 39.932
kDa, most of which were hydrophilic proteins mainly located in the cytoplasm. Phylogenetic analysis revealed
that the OfHSP20 family could be divided into 10 subfamilies, which were highly evolutionarily conserved with
HSP20 genes from Arabidopsis thaliana. All of them contained the core a-crystallin protein domain, and the
exons were mainly 1 to 2 in number. Promoter analysis indicated that OfHSP20 genes were rich in cis-acting
elements associated with light, stress, hormones, and growth and development responses. RT-qPCR analysis
demonstrated that the expression of OfHSP20 genes reached its peak at the full-bloom stage and exhibited
specific expression under abiotic stress. Among them, most genes responded significantly to heat stress, while
OfHSP20 3, OfHSP20 5, and OfHSP20 19 were broad-spectrum stress-responsive genes that were
significantly upregulated after all four abiotic stress treatments (heat, cold, salt, and drought) (P<<0.05).
[Conclusion] This study systematically characterizes the structural characteristics, evolutionary relationships
and expression patterns of the OfHSP20 gene family in O. fragrans, revealing its potential role in plant growth,
development, and abiotic stress responses. [Ch, 7 fig. 4 tab. 30 ref.]

Key words: Osmanthus fragrans; OfHSP20; gene family; evolutionary analysis; expression analysis

FEAE Osmanthus fragrans )& T KBEF} Oleaceae, JEH E T RiLgis bz —N, FEUWHE . £iF 52
FHER . HAEh S &% 20 JFRpe™ SEii A A ey, B T . el i KOs BTk
GRS, A EE A X, HAER LT S22 IR T 5 SRR R R R
i, BRI, TRASENTEE AL B RS R ST IR AL, 5 B3 VAR DGR PRI BRI, X4 e A A
A+ B EAHEE L,

PARFEA 1 (heat shock proteins, HSP) s — 28 HE(b R BEORSF 17 AR AL T, FI7EMA 251 T 4E4¢
AR AR A, Bk A B R ITS MR R R, WINZERr & A RS e H 2 MR, HSP20 LA
PRSP o~ R 25 H3K (ACD) SHAZ DRHIE,, Z2BOMKE =B8R2 IR 17 (ATP) K¥EDife, EH DAISERAK
KX H5EARP SRS, HEr, HSP20 3K XK % E 1 L IF Arabidopsis thaliana® . Bk Prunus
persica'” . U Malus domesticaV 5 ZFP AW T o RA K E , IFROIEL S SEYAEKE T RabBEm N .
SR, HATCTHAE HSP20 BRI S5 i 1 A A . FE AR AR I R 3 45 ) 1 B 18 1) ZR GE A5 v oK LR

AMFEIET Wt 4H" ‘Liuyejingui’ &R A B, FIHAEYIE B2k R G AL OfHSP20
FRENFEWHE, AT . etaike . RN . RELE LR MSIERH oM. gtk
KRG, MAh, SR 9O E R AU N (RT-qPCR) £ AR HTi%3E H KIEAEARILHE . ANE T
TEB B ] ZFhAEAE D a0 2500 S RIS, WP R AR AR K R B R B e b R e T E, i
TR A ST HIASG IS N L B o+ B AR ALK .

RS

1.1 KsE

ABEFTEA AR5 28 3 AR AL AR S i AR AR I A4, 4% dh AR B8 15 H ARG B e A
W Chang’e’ shFPEITCIE R R L T S—2 . MEZES/D, TERRRERMRLRRZE, & TARE
Yyiia b PSS s B)11 4K ‘Huangchuan Jingui® AR A AR (AR . AR B SR 4, ATERIBUR HEAR
£ MEEARIAS M, G TRENARRBEE R WIS T EM BRI, 255 B
BERE S, HAW 2 WA S PRI Tz A, & T IR Bk b B AR5 222 i
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PLCigtde” TovE RO AR, BRI ToME R AT 4 PR, BERAIRIE: b
JEIIN 12 W12 h OGRE/SREE) . JERESEE N 120 pmol-m 257, AHXHEE N 60% . HEIE N 25 C. (KIEH
B KRS Z 4 C BRI mIRMGE . AR R 38 C AT e . RGERE
200 mL 300 mmol- L™ &AL ; T Wi Bk BERE 200 mL 20% (m/v) PEG-6000 Wi . 4 Fiiia 7
BITAEFS 0. 3. 6. 12, 24, 72 h RAEMBR IR 7o BRI 3 MY B e, BAEER
4 BRICHE R TRAIURE, FERR ARG T 80 C R FF.

PERGHAE R BE N AE Ry W ke BURRERRVE B RE, nilREMR . 25, 1 Fpr
AL 5 DL . ARl K2R i N 1 BRAE Rt . Tom R ot &kE” milkieaikl, %2k
3T SRAE H Y 10:00 RAEAEFES:, BUCRHAEN 1 NS AEY) R EE . B4 Y5 B8 S PR
ke 5% FRAEARFIFFAEBT B AL MR ZA 2, AR (ST, MRAEAIT IR B, (EFER M),
IR (S2, fEpkarB i, e HBALBE, FIFGLRER) . #I4EW (S3, KEBI-EAL T2 &R,
AEHEHEST , AEOEE) . BAEl] (S4, K/ BUE &AL RIFBORE, (e E T, LaiR) FRIE
1S5, eI, AT —E BRI, FEA T -80 C HAfs
1.2 XWHE
1.2.1 HSP20 AR %25 OHSP20 % et et I\ OfIR Wi %4is 2 (https:/yanglab.hzau.edu.cn/OfIR/
home/) R4 ‘MInt&HE" LKA FS] . CDS ¥4 . EH T HIH GFF3 HR U, SR RN e X)
LSRRI R IR OfHSP20 JER G VAT 50E . 15, WHARIIT Arabidopsis thaliana 3 4155 s
J# (https://www.arabidopsis.org/) H1 T #k AtHSP20 & /¥ FIME A&, FIH BLAST 2T E(E (£,
FERBEHL IR T ARG R SEVT RS o RS, E BN R IR AT {5 B8 ) < 107 ZEREAL SR V8 e h gk A 7 m] I
FEX i e, FRAHERE OfHSP20 N . Hk, M Pfam i) (https:/pfam.xfam.org/) 3KHL ACD 25 #4
1 (PFO0011) (B2 5 /R A AR AL (HMM) 34, FIFH HMMER 3.0 34, 3T E<107° XHHEEE AP HI5L
WESATI R, THEAEN OHSP20 KGR . &IFIFRBRICRIFHE, 4 SMART(http:/smart.embl.
de/) 5 CDD #(#& % (https://www.ncbi.nlm.nih.gov/Structure/bwrpsb /bwrpsb.cgi) 5 UE LR SF 25418, 55 Jo di
Al ACD Z5H9 50 I 53+ B ANTE 15~42 kDa Ju NP5, 4315 OfHSP20 BRI I 0L , IF R gL (i
TENNF A5 4

A MEGA 11 #F, it MUSCLE J7 i X EE /B 5 R T HSP20 P A T 2 791 leXS, R
L8572 (neighbor-joining, NI) HHERG KB M, bootstrap T 1000 ¥, HASEII R HBINEE .

122 OfHSP20 R &% G HALW R 547 . M5 A L mfe 2 Anm  F|H] ProtParam ExPASy T.H
(https://web.expasy.org/protparam/) 731 OfHSP20 £ F B L PERT, HEE AR KE (aa). 7 F & (MW),
SEHE T (P EAMESE . FIH SOPMA (https:/npsa.lyon.inserm.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_
sopma.html) Fll SWISS-MODEL (https://swissmodel.expasy.org/) Wi, 435X} OfHSP20 %5 [ -2 fll = 2 4%
FHEAT T AN o] #0453 o 38 3 WolfPsort (https://wolfpsort.hge.jp/) Tl OfHSP20 25 [ 1) V.41 i & 17 .
1.2.3  OfHSP20 2 B R %Ak F 2 ¥ 3 etk 5 L 5 547 A MEME T.H (https:/meme-suite.org/meme/
tools/meme) REEfFHT OFHSP20 ZJGER FALRSF L)Y o & T HEAE I D 4 B8 SO (GFF3) $2 U5 OfHSP20
SRR R AT, AN BT . A A EAE R X (UTR) 4549, JF R GSDS 2.0 IR 55 #%
(http://gsds.gao-lab.org/) T AL K A Z5 R4 4R1IE .

1.2.4 OfHSP20 1 B & 3T 8RR X547 K H TBtools 44 WA AEIE R ZH VR SO 2B OfHSP20 H:
IR T (ATG) _LiiF 2 kb BA 81 ¥4, i#id PlantCARE (http://bioinformatics.psb.ugent.be/webtools/
plantcare/html/) FEA TR TR, FEXTR R IR A o T8 it ST ik

125 FEARRAREEMSH FIH TBtools AN MAEAEHE N 1 RESCIF PR EL OfHSP20 ZEI Y G4
AL EAE B ST T AL . 3 MCscanX 22 1 A M S A 40 23 MUl R ST R AR 1Y) HSP20 PR 52 i =R
L 56 2050, A KaKs TH5.#% (Nei-Gojobori 15) TR AEXT B HSP20 3 1) [R] R (K) ik
[R] SO (K, M Ko /K RAED, DIYEAR HSP20 Fe R il 4 10 58 8 1 ) Kot A Ak

12.6 RNA # I f= RT-qPCR »#7 {ii ] HiPure Plant RNA Mini Kit (35 3£/ 4)) $2 BUAE RNA, Fff ]
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HiScript” III RT SuperMix for qPCR (+gDNA wiper) {7 & (% MERE) B 1 ug RNA #4458 5 8 cDNA, 3T
AR SR 20 () B T B S B 0 WSR2 U Bt (FPKMY) R IR 840 (FPKM,,,>5), MR IR ST H
i e 10 ARk F BB AR K YEAT RT-qPCR $8UE . % 88 Tag Pro Universal SYBR qPCR Master
Mix (i#iME#E) #E4T RT-qPCR. i ] Primer 5 ¥ i1 2¢ 6@ 519, FF7E OfIR (https://yanglab.hzau.edu.cn/
OfIR/home/) Pl %5 [ 177 511 i£4T e-PCR LIRS |4 S0k o i 5| YRRV EY &L (R 1), IR E
7 10 pmol- L™ RT-qPCR LI A % 10 uL, A4 1 uL 10 5 B cDNA, 0.4 pL IE/ZE5I#) . 5 L
2xTag Pro Universal SYBR Jf#l 3.6 uL ddH,O. ¥ HF2F: 95 C HiAEPE 30 55 95 °C Z4EHE 10s, 60 C iR
K/GEM 30s, Hk 40 MER; BEJGUEAT 72 °C ZEM 10 s, BENMCPRALEE 3 s AR R ER B R 3 MR E
. LLRANI ANZM, SRA] 27T iR A X ik i, JF38 4 GraphPad Prism 3R/ AT HLR R Ty 25
M1 (one-way ANOVA) Fliil &

&1 OMSP20 EE5|¥i&it
Table 1 Primer design for OfHSP20 genes

RN IEM 5 FF51(5'—3") KI5 1FF(5—3")
LYG007169 CGTCAAGGAGCCTAAGCCA CCTCGCCTTTGATGATTAGAGTATT
LYG007752 GGACCCATTTTTCTCCGAGC CACAATCAAATCGCTCTCTGC
LYG003321 AAAAAAATGGTGTCATCCGCTG AACAACGGACTGAACAGAGACCT
LYG005027 GGTTCCTGGGATTTGACGC CACTTATCACAAGCACATTTCCATC
LYG009520 ACCGCTCCTGCCCATAAAC TCACCACCTTCAGAAACAGCC
LYG013784 CCTGTGGCAGTGGACATTCTT GGGTGTCTTCCTCTCTATCCTTATG
LYGO016771 GCTTTCTCGTATTGGCTATGGC CGATTCCTTTAGGGATGGCA
LYG022169 ATCCCTTTCGGCGTTTATTATG CATTGATTTTGAAGATGTGGGC
LYG025393 ACCGAGTCTGAAGAAAAATCCC TGGCAGATTTTCCAATACCCT
LYG012171 CTCCCGACTCTCCATCCCTCTA GGCGGAGTAGATGTGAGATTCG

2 HEREHN

2.1 OfHSP20 EEREH REEFMEN RS

2[R RN S5 R e, SEUETE Y 37 A OfHSP20 FRFERL Y o AR 13 0 35 DR 7 e (A - i o
WK A 45~ OfHSP20_1~OfHSP20 37 (% 2). HALM: T s, HEAKEH 134~360 1~ Z IR AN A,
Ay FHh 15.258~39.932 kDa; Z5H1 5 (pl) 4 4.66~9.40, HrhaPERE 1 (5 5 <7) 5 70.27%; FXyEkK
ZRE AR, FUH OfHSP20 Y Bk A .

V4 M A TN 25 SR R . OfHSP20 8 (1 R 240 FAMTL, o 20 4>, HkEgik, J 111,
O A T . WO SRR A, B OfHSP20 % 8K 11 3 ZEAE 40 M ot h R FEAEH -

B HEEH T 7R . OfHSP20 25 1 E 2 o-38HE . LE A% A IC AL 45 il 2k, G v JE A0 ) 45
i e m, o 48.97%~70.00%(F% 3). OfHSP20 4 [ = HE5H [FIFE L) o-M805€ . SE A K TC RN 45 it Ay
FEAMETC, 5 RS TIMGEREE 2% (& D, #F—2 Uil OfHSP20 & M B A BRI 454
FFIE,

22 RGEHUXER

X HELRE IF FEEAE HSP20 25 AT R G A E /M1, HSP20 2 83 40 i 12 AN K, Hod 37 4
OfHSP20 & 143 A 1E 10 MR (18 2) AR LA E CRFIE, OfHSP20 FE #5052, AudE4
i S5 /AR A 2 ) C 28 (CI~C VD), Lok AR E A7 i M 2 (MI AT MIT), MR E A P2E . RN @
) ER 2 DL K it S AL P it 4 7 461 1) PO 25

OfHSP20 X, CEM A mmx%, 254, Hi, CILIWHEEES 10 D5 (O/HSP20_1,
OfHSP20 6. OfHSP20 7.OfHSP20 14.,OfHSP20 15,OfHSP20 20 .OfHSP20 25,O0fHSP20 26.,OfHSP20 27
M OfHSP20 34), CII W R &AL & 7 4~ W 5t (OfHSP20 3. OfHSP20 4. OfHSP20 8. OfHSP20 9,
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x 2 OfHSP20 EERIEHEL %R
Table 2 Physicochemical properties of the OfHSP20 gene family
TR 2R WS ARG - TE/kDa S RRUEMIEEL  IRWIIRIEE TYERKERE WA
OfHSP20 1  LYG00053 137 15.523 5.77 44.99 92.34 -0.358 S VNN 00
OfHSP20 2 LYG003321 190 21.821 5.88 40.65 73.32 -0.667 A%
OfHSP20 3 LYG005027 157 17.393 6.17 34.46 81.27 -0.370 21 5
OfHSP20 4  LYG005028 156 17.442 7.88 37.90 78.65 -0.529 1
OfHSP20 5 LYG007169 196 22.648 7.69 60.52 76.53 -0.679 -2 iA
OfHSP20 6  LYG007752 160 18.294 6.08 41.79 54.81 -0.622 A%
OfHSP20_7  LYGO008275 179 20.372 6.21 61.34 77.82 -0.515 21 i ST
OfHSP20_ 8  LYG008344 157 17.557 6.84 40.26 80.06 -0.456 g1 1oy
OfHSP20 9 LYG008348 157 17.503 6.31 31.36 78.22 -0.425 2 5
OfHSP20 10 LYG009520 210 23.486 6.77 4936 90.90 -0.417 LR
OfHSP20 11 LYG009626 213 24.485 7.77 61.74 76.71 -0.617 -2 iA
OfHSP20 12 LYG009627 238 27.359 4.66 67.99 64.66 -1.092 WL
OfHSP20_13 1LYGO011810 157 17.647 7.84 40.13 75.73 -0.518 2 i ST
OfHSP20_14 LYG012070 159 17.847 5.84 61.14 72.89 -0.613 211 J5
OfHSP20 15 LYG012072 164 18.732 6.35 60.81 71.83 -0.616 2 5
OfHSP20 16 LYGO012147 134 15.371 6.37 55.00 79.25 -0.475 1
OfHSP20_17 LYGO012171 136 15.604 6.37 54.12 78.09 -0.459 211 J5
OfHSP20_18 LYG013122 220 24.504 9.40 53.28 78.45 -0.617 =N
OfHSP20 19 LYG013784 191 21.524 6.75 46.60 88.69 -0.375 Y%
OfHSP20_20 LYGO013965 134 15.258 6.19 50.84 79.25 —0.704 211 J5
OfHSP20 21 LYG014163 210 23.727 6.85 60.50 67.81 -0.743 it
OfHSP20 22 LYGO016771 192 21.812 6.46 46.54 94.58 -0.348 Jiiug2
OfHSP20 23 LYG018975 296 33.881 9.31 43.89 73.78 —0.853 i)
OfHSP20 24 LYG020045 292 33.334 4.84 58.28 76.03 —0.805 2 5
OfHSP20 25 LYG020639 159 18.266 5.82 56.63 70.44 -0.757 YT
OfHSP20_ 26  LYG021049 174 19.846 5.57 59.26 68.28 -0.723 211 J5
OfHSP20 27 LYG021050 157 18.085 5.56 57.06 71.97 -0.813 2 5
OfHSP20 28 LYG022169 161 18.175 7.87 44.21 100.37 -0.146 2 i ST
OfHSP20 29 LYG024210 224 25.327 8.60 4213 76.56 —0.632 -2 iA
OfHSP20 30 LYG024334 202 22.606 8.40 48.79 96.44 -0.309 £ 1A
OfHSP20_31 LYG025393 227 25.769 7.70 64.81 67.40 -0.782 RS JUN
OfHSP20 32 LYG026794 216 24.502 5.63 54.82 70.32 —0.630 -2 iA
OfHSP20 33 LYG028583 360 39.932 9.29 38.21 65.50 —0.983 £ 1A
OfHSP20_34 1LYG035872 154 17.885 6.36 59.85 65.71 -0.856 S VNN 00
OfHSP20_35 LYG039778 157 17.561 6.84 38.07 80.06 -0.450 211 J5
OfHSP20 36 LYG039781 157 17.503 6.31 31.36 78.22 -0.425 2 5
OfHSP20 37 LYG039866 231 26.119 8.82 46.24 67.10 —0.638 LA

OfHSP20_13 . OfHSP20_35 M OfHSP20_36), CUI WG E 1 AR (OfHSP20_19), CVIWHKFEEF 74
LY (OfHSP20 2, OfHSP20 11, OfHSP20_ 12, OfHSP20 21, OfHSP20 23, OfHSP20 24 F1OfHSP20_33),
JC CVIL Ml CIV 25 OfHSP20 1. M K& 2 MK, Hrh MR B S 3 AR (OfHSP20 5,

OfHSP20_30 Fl OfHSP20_32), MII WKL 2 A5 (OfHSP20_10 1 OfHSP20_31). ER KA & 14
R (OfHSP20 22), P 240 3 N5 (OfHSP20 18, OfHSP20 29 Fl OfHSP20 37). PO 25408 1 il
01 (OfHSP20_28). SR , C M0 o i, 3R W 4H it 5T /40 Jf 2% 2 57 ) HSP20 & M Al BE 7E

OfHSP20 F G R A5 H LM D RerEH
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X3 OfHSP20 EH_-LH%EH

Table 3 Secondary structure of OfHSP20 protein

AR o-1RiE/% SEAEE% TERUE /% ALK -8B/ % SEAEE/% TCHLIN /%
OfHSP20_1 16.06 24.09 59.85 OfHSP20_20 23.88 23.13 52.99
OfHSP20_2 25.79 16.84 57.37 OfHSP20_21 24.29 9.52 66.19
OfHSP20_3 28.03 20.38 51.59 OfHSP20_22 30.21 16.15 53.65
OfHSP20_4 27.56 22.44 50.00 OfHSP20_23 22.30 8.45 69.26
OfHSP20_5 25.00 15.82 59.18 OfHSP20_24 42.47 8.56 48.97
OfHSP20_6 24.38 19.38 56.25 OfHSP20_25 21.38 19.50 59.12
OfHSP20_7 25.70 18.99 55.31 OfHSP20_26 18.97 18.97 62.07
OfHSP20_8 27.39 19.75 52.87 OfHSP20_27 19.11 21.66 59.24
OfHSP20_9 26.11 20.38 53.50 OfHSP20_28 21.74 22.36 55.90
OfHSP20_10 21.90 18.57 59.52 OfHSP20_29 17.86 16.52 65.62
OfHSP20_11 18.78 12.68 68.54 OfHSP20_30 27.72 15.84 56.44
OfHSP20_12 26.47 10.50 63.03 OfHSP20_31 24.67 13.22 62.11
OfHSP20_13 29.30 21.02 49.68 OfHSP20_32 25.46 14.81 59.72
OfHSP20_14 15.09 21.38 63.52 OfHSP20_33 23.89 6.11 70.00
OfHSP20_15 22.56 18.90 58.54 OfHSP20_34 18.83 19.48 61.69
OfHSP20_16 20.90 21.64 57.46 OfHSP20_35 26.11 19.75 54.14
OfHSP20_17 22.06 20.59 57.35 OfHSP20_36 26.11 20.38 53.50
OfHSP20_18 17.73 13.18 69.09 OfHSP20_37 17.32 13.42 69.26
OfHSP20_19 21.99 19.37 58.64

OfHSP20_1 0st1>20 2 OfHSP20 3 OfHSP20 4 OfHSP20.5 OfHSP20 6 OfHSP20 7 OfHSP20.8 OfHSP20 9 OfHSP20 10
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Figure 1 Tertiary structure of OfHSPZO family proteins
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Table 4 K,/K; analysis of intra- and inter-species /SP20 gene pairs

- SEEp0) AR SR (K,) IRl R (K) BB I H(K /K
ATIG52560-OfHSP20_31 0.406 504 3.237 120 0.125 576
AT1G54050-OfHSP20_19 0.315793 3.482 740 0.090 674
AT4G21870-OfHSP20_16 0.336 756 3.192 180 0.105 494
AT4G25200-OfHSP20_5 0.275912 3.434 980 0.080 324
AT4G25200-OfHSP20_30 0.370 808 3.059 760 0.121 188
AT4G27670-OfHSP20_18 0.310 657 3.078 420 0.100 914
AT4G27670-OfHSP20 29 0.266 723 3.258 690 0.081 850
AT5G12020-OfHSP20_3 0.219 908 3.483 760 0.063 124
AT5G12020-OfHSP20_8 0.244 749 2.690 120 0.090 981
AT5G12020-OfHSP20_13 0.269 531 1.773 520 0.151 975
AT5G37670-OfHSP20_28 0.322 295 3.230250 0.099 774
AT5G51440-OfHSP20_5 0.300 938 3.534 500 0.085 143
AT5G51440-OfHSP20_30 0.370 500 3.137 820 0.118 075
OfHSP20_3-OfHSP20_8 0.146 726 0.991 427 0.147 995
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OfHSP20_31-OfHSP20_10 0.399 349 2.017 560 0.197 936
OfHSP20_32-OfHSP20_5 0.305 560 3.146 840 0.097 101

2.6 HSP20 EEFRIEH R FRIES
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2,62 AT OfHSP20 &35 57 OfHSP20 JERAEAR A YMG T F B H B 5 A4 it [a] 4R i 3
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