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WE. N KREEEE KT (Heat shock factors, Hsf) FMERERINAN SRR BZYLAT 4 FIAEYI A B 25
fiE, A A E—2EARAT Hsf T K RSO Tt S AR e AR i B . R AR B A RO SE 8 25 A~
KA Hsf HEPR S RGEHAMT RIS FHHIE RS BRI S5 A8 BB E FHTCH A TR AT HPEOEE i PCR 5
IIFTEN RSO T RGN W FRHIE K 4 TR [ PRATIR (Jasmonic acid JA) JKAZR (Salicylic acid,SA) | L (Ethylene,
ETH) A& E (Kinetin, KT) TS IFEME RN EA KRS A TEAL, SR IR KA Hsf a4 Faf
K534 5 4,3 1 OsHsf WRIGIEHFEIFESC R FIFERIESE . 254 Hsf B FARAIXT A F A M —, BEEE AR E
AN (LR EER AR RS . S EEIE R AT BE SR N SO 5B ARG, A 5 AR R IRGE A 7 AR 2
LR ESEA . KRG Hsf FEDLEA 1 Z8Oh R s s s B RIE, Hoh 11 A IR EE AL PR OsHfA \OsHyfB
WA 4 A FIAFEARIEN EFEETTE OsHyC WA, #R Hyf FEP 0] REAETRT K REX SO PR T RE A7k, 4
ANFEIK (OsHsfA2a \OsHsfA3 OsHsfB2a \OsHsfB2c ) S Z AR SRS bR 1R 4% J T ELAEM4 I 22 R A s , 3R
UL N RES SRR KR SOTRI AT . 280 Hyf SEHRERSIRN, 4 PR A s, SR, JGH 7 OsHyf JERIFE JA |
SA I ETH AbHI R 52 R IRZER AU /BORR S FRZKJA ACHIE SA AFFIEE A 1 4 Hyf JED 2 SFORAHHERTR,SA
AEFEAN ETH AMBEAHLG A 3 4> Hyf BERSZ 75 S ARBAIREIEARSL JA 23R ETH ACFEAR L, A7 3 4> Hyf FERAZ 15 S 3R MR
FARZ,JA AbFS SA AbFRAA L, SA AEFRS ETH ZEFRAHEE JA 40P ETH ANFRAH G FEREHAEFAEE S35 18 4> 16 AF
134>, OsHsfA2a .OsHsfA3 OsHsfB2a OsHsfB2c %5 4 P7KAGH) Hf 2N 0T RES SRR K R SUReTTiE I 25 R 1 KA
Hh Hsf JEPREAS RIS AL RGN RFAE , Ritt— 55T Hsf AE/K Restsama i P S sed it 7250,
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Abstract: Characterization of the expression of rice

heat shock factors ( Hsf) family genes in response to the
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infection of Rhizoctonia solani and the treatment of four plant hormones can provide an important basis for further analysis of
the regulation of sheath blight resistance and related stress response by Hsf. Twenty-five rice Hsf genes were identified by
searching using bioinformatics methods, and their phylogenetic tree, molecular characteristics, protein domains, gene
structure and cis-acting elements were predicted and analyzed, while the response characteristics to the infection of R. solani
and the expression patterns of four plant hormones ( jasmonic acid; JA, salicylic acid; SA, ethylene; ETH, kinetin; KT)
after treatment, and the expression patterns in different tissues in rice were analyzed through qPCR. Overall, the rice Hsf
proteins could be classified into five groups. The three OsHsf subfamily genes were evolutionarily distant from each other.
The 25 Hsf proteins had different molecular weights and most of them were unstable, but their gene structures were relative-
ly conserved. These genes might be associated with hormone response as well as light signaling pathways. Five genes were
constitutively expressed and seven genes were tissue-specific. In general, rice Hsf genes were less induced by R. solani,
with 11 up-regulated genes mainly in the OsHsfA and OsHsfB subfamiliy and four down-regulated genes mainly in the OsHsfC
subfamily, suggesting a possible divergence in the evolution of Hsf genes in regulating resistance to sheath blight. Four
genes (OsHsfA2a, OsHsfA3, OsHsfB2a and OsHsfB2c) were highly expressed mainly in leaves and leaf sheaths while
strongly responding to sheath blight, suggesting that these genes might be involved in regulating resistance to sheath blight.
Most Hsf genes were able to respond to the treatments of four plant hormones, and overall, most OsHsf genes showed down-
regulated expression in JA, SA and ETH treatments, and only a few showed up-regulated expression. There were one, three
and three Hsf with opposite induced expression characteristics in JA and SA, SA and ETH, and JA and ETH treatments,
respectively, and 18, 16 and 13 were similarly expressed, respectively. Four rice Hsf genes, including OsHsfA2a, OsHs-
JA3, OsHsfB2a, OsHsfB2c, might be involved in regulating the resistance to rice sheath blight and the response characteris-

tics of Hsf genes in rice to different plant hormones were clarified, which provided a reference for further studies on the

function of Hsf in rice stress response.
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Fl Hsf FED W AE T b ve b a7, oAb
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A 21 A Hf JEH /N2 oA 78 A Hsf 21 %ok
Hig 25 A Hyf 3" KAEHA 25 A Hy FEHY
JAE AR YA R ) Hsf 8 80 JUF 50 A R\,
(R R A A XSRS 1Y, ARPEAEY) Hsf &
FIZEH, PR A B C 3 280 Hod A 2K Hsf
T DNA 455 4550 (DBD) | SE R Z5H 3 (0D) |

rice; OsHsf gene; sheath blight; defense-related hormone

e AL/ A5 5 (NLS . NES) K 6 5% 80T 445 44 1%
(AHA motif) "' HsfAls #IA N2 IETIT . F i
PR R B EE PR B 2K C 2 Hyf
GR= AHA 2549 50, B A W I 0 &% Sk Uis 7 2D
g™, RZH0B 28 Hsf (Y C SRA7AE 1 IS5 F K,
i = e O TR, HET, AN Hsf 1l LR
WIFEEG A5 A BOT R R 0 )G 27 )7
5| (HSE) H i ks>,

BRI E/R, Hsf 2235 T s R
iH AR MRE AR R R R e E A 2
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PR IF  Fomm M iE R 2, fEdE A Y baE Jr i,
AtHsfA2 2155 T 15 7K F S N 1) 3 Sk s TR 7
FE LR S O i A R R T AR A AHsfA3
ZHNT R EEE T RET AtHsf5 & AtHsfA4 1)
S M A ) LY AtHsfAGa 2 0L RS T B 75 R
(ABA) {555 38 [t H 56 5 (0 28 S BTG TR 71 5 AtHs-
fB1, AtHsfB2b J& 8L g J7 H 410 il B0 i 2 1R 3% 35 1
SR 200 5 K LpHsfALa W] 354K 3 it Y
fif vk 2 e AR W 30 T, AtHsf L fiE % 184 55 01
FAIT AT TR ( Pst DC3000) | BH R ( Hpa WACO9) HIHL
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PR AtHSIBT  AtHsfB2b 1 38 2 18 445 575 A0 AH O 36 K]
AtPdf1.2 1) 3% 35 Ok 3 5 Hl W %o D T A P
LpHsfAla 5 R ZH A SO R PLrEY 7
AR L E I, AtHsfB4 W] LA il AR 40 B 0 4 24
RO ST 45 S 26 B | AcHsfB4 58 784K (scz-2) T
KB AR 7 AR AR AT IR TT hs-
SOI-1 hsfb2b-1 RS 7R 411 5 B 2B BUAR LL A T
(T IR %l 5 AtHsfB2a J2& $0LFg I L 1K & & T 4
(427 s AeHsfA9 TEAURE I Fh 18 A ad B vh im0k, A
B F ARG A K SR FiE
H AT, Hsf 28 15 WL I © 7 2 FiE ) b i 45 0
HEBR T 78 U RE IF o B 55 4 2 40, i o Ath 4 Fil
HiE = WA IS, (145 Hsf 55 RUAE A BT ML
DI REA SR R 28 . BAR H AT © & TE
IR S g B 25 ALY Hf B 51, %o H 3 TR 4
Kb 56 R A T 01 A FE 45 110 A5 Hsf
DI REW AR 2 TR E9E, Bl4n, OsHsfB4d e 8
254 OsHspl8.0-CI WY J5 3+ JF Pis H R ik | &
KRS X AR B B ; OsHsfA4a 3R i
TR MK ARG REE G 58 X 42 8 48 RO it 32 1 ; OsHs-
fA2¢c OsHsfB4b £ 7] LA BAEH , 45 6 76 47 T 1%
1B OsHsp100 1) )3 3+ b IF S0 i 5% 4=
IKAEXT 22 Bl 301 1 B R 3t FR ik OsHsfA7 2548
IKFERIAR T AR K B 0 35 8, UL B OsHsfA7 7
KRR K TR P REREZEMN; 0sHyfAlLa
OsHsfA2a 312 5K R 28 18 1% ok 45 25 7K F 0 Tif
FAPES S m R T DL A T OsHyfB2b 1 33k itk
—EWFE K B, OsHsfB2b HE W% 1E P8 2 7K Féi 1) Tt 7o
T, R v R I TR A2 Y (H R T
5, HAT X TR ZHOKRE Hsf 3£ K 19 20 e A 35
B AR,
M S A 22 %% T ( Rhizoctonia solani) 5782 B BUA
9 2 7K A e EL A R 1) EC TR PR 0 T 2 — , SO
I P 3 g 1R G K R 0 o R 41 20 R R
KRB IEH AR, DT 5 B /K R = B 81 R oK B
DS B R, MY R AR S 5 B R
Yok 8 45 O 1 BoA R DY i, oK RS
WRKY % 5% K7 WRKY30 , WRKYS0 fit 1% i i i
5 JA ETH (4904 B E, DT 18 75 7K R il £
i BB ME 22T 0sACS2 TN ETH 4 WA
REE A T HAE AR oo AR IR N 1 ETH
AR, WSR T K R SOk B AR

W5t SA AT LA i SOA I3 55 T A 184 B, DA T B 7R 7K
R X S A s BB PE L 0s0SMIT 2K G JA (55
T B A G EE DR 0sOSM T B 35k 3% 35 I 5 RE A% 14
S K FET SORIR RO POE T B S AR R, SN
Jiti F ETH 59 J5T 5 6% 384 98 7K A8 6 80 o o P o
FHBZ it FH ETH A B il 5751 25 B AR K F X 80
F P, 5B AR TUAR Y, ETH 52 7K 28 A8 (K T 5 SRR 4L
i, Taheri 55 W5 R B, AEA2 2 BL(V,,) fiE
PG KRR Y JA B ETH {5 53 8% 1175 5 40 22 By
MESE R B3k SRR T v, Ak BEKOR A 6 1 0 1
XF SRR BTIE o 53 A WFFE K B,V 4 5 7K RS X
SURR B P PE 5 HROE JA A5 00 28 TN B AR gt
BEARSE ) BRI, Hsf FE R 25 5 5 KR X S0k
o BRI 114 977 080 2 I 3 A UL i

T BATRIIRLE Hsf G053 R 2 5 7K R X SO
I DRI 1) 977 0 S L I AT LT RE S 5 IR (R T i
12 AR IAR G AT 25 ASIKFE Hsf 25 3 R X 4L
AR B 1R A i N R AR K T 4 AP IOER [ R AT R
(Jasmonic acid,JA) /K47 & ( Salicylic acid, SA) .2
J#i (Ethylene , ETH) F13# /1 & ( Kinetin, KT) ] 2b 3 J5
2R RIS A A TR K RS [R 4 2 rp il 36
NEOL, REGRBEH P FE Hyf FIGEIEHTE
A3 e R g e S AL AR DI R A K R X Sk
S PUE y TH A Sh e AL

1Bk

1.1 KFEEMRIES

AT B K FE AL LR Dongjin, #1425
Fli(48 h) MEZE(36 h) 543 il #&Fi T 96 LA 26 .
KR, K KA NBCETE 28 CHiFRAH |
NTLAME 18R FFTE 80% , O R K: IR I 1] y
16 h, PRIEEFRNE N 8 h,
1.2 KEBYMRAE SRR ATEM

AWFFE BT FH K R SOR Joa 9 TR1 R IR YN-7 AR 52
Ry = RAETHIRATF . BORROIEE G 77 SEf 2 e
FEE ML Bk Rk R B B B K x FE =
1 emx2 mm F/NA ST JFRE L34 50 75 & 7E R85
MLH EEFRIL A S ml Sh5S S %54 R 3% ( Po-
tato dextrose broth, PDB) ¥ 357K , ¥ 5% I8 1 00 B0 Ak 75
95 TR PR FAE AN FE S FR LA ], T 28 “C RIS 3 d,
P T SORT R TR TR 22 %)/ IR AR SRR, LA
ENTAMEZE P AE R 253 BER Y Dongjin AR A
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Mo, B8 BIR R IR B A BT A
3 IS BE A LR 29 2 em Ab, SR RN T S
RS 6 h 9 h 12 h 24 h 48 h BB &
DR T em KAYHHHAHZUEFEI RNA
1.3 HEBIEAE

DATER: S48 hAE K & 4 119 Dongjin A8 #
AR B G, 43 5 S 1 I B 100 wmol/ L3R A
iz 10 mmol/Li 3 Z .8 mmol/L /K 4% g 1 500
pwmol/LZ s , [A) B 15 B 25 [ % BR (BRI K ) |, 4
SO E Wl TS5 B ST 4 h 12 h.24 h U O 4R
B RNA
1.4 REHUHSH

M\ NCBI ¥ 3% ( https ;//www. ncbi. nlm. nih. gov )
T BIKAE kR 2 R 9 SO B KR A R A TR B S
-, 11 TBrools $& UK A5 1) Hsf 25 I & B IR J7 91, JF
H One Step Build a ML Tree T HE {4117 R Gtk
W4 EE , Bootstrap B N1 000K EE ,
1.5 EWMERESR

KA Hsf 35 FRFAE 35 F T 4h i B R 2544 Al
Ja AR TR 23 Frfi B TBrools 158 A,
JFH TBtools X P4FXF /KA Hsf 192 11 T 2 IR 751 |
PRUBREE 7 97 K 87 (2 000 bp ) J7 50 #E AT 425, H
Protein Parameter Calc #X1FXT 7K #§ Hsf & H 1145 10
BRARYE BT 4307 3 FH Batch SMART 4% 2% 4
JRZER I HEFT 43 81 ; H Gene Structure View FA4 X}
HR R s #1707 456 Simple BioSequence Vie-
wer 5 PlantCare ( https ://bioinformatics. psb. ugent.
be/webtools/ plantcare/html/ ) 7F £k I’ 3 X it = 4 FH
TCHEAT AT
1.6 RNA REUS5%AEEE PCR 53H7

TRFE AL A 1 RNA 48 U0 R ot v E e 2E
YR 7 A A BR 2\l A2 77 1) RNA-easy Isolation
Reagent i 77l &, cDNA [ & B M ma ot if M %%
AR H B AR 2 W) A2 7 B HiSeript I 1st
Strand ¢cDNA Synthesis Kit ( +gDNA wiper) , PAZK
% Actin JEPH (555 . LOC_0s01g12900) 1E K
2, % Hf INIPOLE R PCR G ILER 1, &
3ANEYFEE BN EY AT 3 AR
P, JOLE i PCR ZHHT Y MR E B & B AL
FAE S IR o A ME R AR BB R A PR W
Cham(Q SYBR qPCR Master Mix ¥l H #17, =
B 2722 B R4S Hf S6 R 7E AN [R) A0 #1 T 19 4

xt ikt
2 ZER50

2.1 K78 Hst EAM RS HL L

i F NCBI M ¥k ( https ://www. ncbi. nlm. nih.
gov) X Hsf FE TR R, S & KRG 4 R 41
WiE 25 4> OsHsf FPH 4345 13 4> OsHsfA FEP 8 4>
OsHsfB SR F 4 A~ OsHsfC FEH |, i —25 %X 25 4
FETE K R e o R L i W B B AT I 8 R AR
OsHsf FERITEYL A 1~ e afhk 10 L34 5010 1E L
B 1L e afk 12 EAELE b Qe ik 4 el
5 YK 10 A 1A OsHsf FER Y tafk 3 1)
OsHsf B x % A 6 T (E 1A)

HRAEA OsHsf 2 (1 & LW 7 51, F— 2 I H
TBtools 4 & Hsf & H RS LR, HIE 1B AT L
Fih, X EeE A 3 AN KRA, B T~
HbH Ta& 1 AT, AT ANAAE 2 T
2, PR, SR LD KRS Hsf SRR 4 1 -1,
HO-1 AHO-2 AHIM-1 Fgd -2, Hrf 8 4~ OsHsfB
I AEA 1-1,4 /> OsHsfC ¥ 0 7E 4 -1, 20
[-1 412840 1 OsHsfA , HAy OsHsfA 434
TEA -1 HIM-1 A2, FW 34 OsHsf WH
IR FESEL S R FIE B A, BuAh, sk s L)
OsHsfA9 OsHsfAl 5 HoAlh OsHsfA 7T G A7 76 52 Fh 22
5o FIREERIIR | OsHsf LM REC & AE T BE L™
AT 50k
2.2 K78 OsHsf REEERNEVERENT

R T T R OsHsf 52 1% % K 59 AH 6 4 1

SFAE A58 ) Az P45 U2, 2 ok JHE 35 DR 485 4
A FH IC 4 DA K 4 5 19 2 1 R AR L 2R
F A AT 0 . SR R KFE Y OsHsf &
H K 7N F1A X 43 F BT 8= 43 i 8 250~ 506 aa,
27 220~55 280;18 > Hsf & [ B 25 /5 (P
H4.65~6.55(EERME),7 4~ M7.05~9. 36 (£ 6
P s ANFE BBU(IT) 5932.05~69. 49 L OsHsfC2b
AR T4 E R BUIR T 40. 00, #2758 Hifa 2 PR i i
IR SR K IE B ) R 57.39~79.76 . -0.901 ~
-0.265(F 1),

K 2A FIi7R, K280 Hsf 2 11405 P R 745
iﬂi( HSF domain) \Eﬁﬁgﬁﬁfgiﬁi( Coiled coil region)
A Z4PE X 38 ( Low complexity region ) 45 3 Fighifa
W, 225G Hsf B RE AR 4T & B, 3
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/> OsHsfA ( OsHsfA4d . OsHsfA4b F1 OsHsfA2e) {¥ 41
% HSF domain FlI Coiled coil region, H R &8 T
ZH I1-1; OsHsfB4a ., OsHsfB4c , OsHsfC2a . OsHsfC2b |
OsHsfCla #l1 OsHsfA7 %A HSF domain ,Low com-
plexity region,4 1~ OsHsfC H{{ A OsHsfC1b &4 3
MR BIZER B 2240 Hsf A7 1 > HSF domain |
1 4™ Coiled coil region FIZ> Low complexity reigon,

A B A fnfil

OsHsfA9 | -1
74 OsHsfA4d
E OsHsfA4b
OsHsfA5
OsHsfB4b
OsHsfB4d
OsHsfB4a I-1
OsHsfB4c
OsHsfB2b
OsHsfB2c¢
OsHsfB2a
OsHsfB1
OsHsfAl |12
OsHsfA3
OsHsfC2a
OsHsfC2b  [][[-1
OsHsfCla
OsHsfClb
OsHsfA7

OsHsfA2a
OsHsfA2¢c  [TI[-2
OsHsfA2d
OsHsfA2b
OsHsfA2e

MOsHsfA7
HOsHsfCla

losHsfc1b |
OsHsfA4b OsHsfA2a

OsHsfA6 B&ﬁ{46

HOsHsfC2b HOsHsfB2c
HOsGs /B

HAEH 34 LLE Low complexity reigon FJ Hsf 25 14
P B AE 4 -1 &, H £ 8 T OsHsfB; OsHsfA |
OsHsfC —AN & A 3 8 3 NEAT Low complexity
reigon, FIRESHR BoR, X T AR 2R A Hsf 1,
PRIHC B 1 S5 A8 [a)  FEAE P 44 N 1 D) R 7 7T g
FEANTA]

B2 i3 Refofha Reiks
HOsHsfA2d
HOsHsfC2a L OsHsfA9
HOsHsfB4d

| OsHsf45
HOsHsfA3

H OsHsfA4d

H-OsHsfB2a

HOsHsfA2e
“OsHsfAl

Retafh7 Bt fhs Qefafko  Hefwik1o

HOsHsfA2b

HOsHsfA2e

Q1

H-OsHsfB4a

[|OsHs/B4b U osrrsiBop

E1 KiEOsHt EAMNRALAEM(A) REEFAERABERALEEK LMD (B)
Fig.1 Phylogenetic tree (A) and chromosomal distribution (B) of rice OsHsf

X} 25 A~ OsHsf FEH 5B+ & FH i 17
OIHT, B R R , OsHsf P I Z5 0 SRR RS, 2
BORE R S A AR A B (NS T BR OsHsfA9 |
OsHsfB2b . OsHsfB2c , OsHsfA2¢ F1 OsHsfA2d 5b, H: 4%
FHAEH 2 MR T, R R RS N
FHOE AR D RZBUL NG T =D T 4
S (E2B),

HE—2%F OsHsf 2 13 2 kb B s 7551

A=A oA A7 F000, X 30300 285 2R v 33 B Sk K
e 7 TG A3 A A I, e &3R4 8 Fpdkit 95
A EF T, i — 20k, A 4 Focltk s
R WA G H b A, 43 5l & ABRE (CARE (P-
box Fl TATC-box , H:H ABRE JTA4: K B 74 2 1 1% TC
1, ok 3 o AR B R TT R, BeAh, e R e
Spl FllfE 4% 0 TCAF TATA-box B HY B Rt 45 155
(K2C),
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£ 1 KT8 OsHsf RiFEEWKESE PCR 5| R EHBBIEAQ RS FIFE

Table 1 The qPCR primers of OsHsf family genes in rice and molecular characteristics of their encoded proteins

HEAR  EER o Lo bt
R I ¥ 1 S O T L e 51
o B4 i1 Ei=E
(aa) Jpiscss

1 LOC_0s03g63750  OsHsfAl 506 55 280 497 54.01 74.98 -0434 F.5'-CTTTGCCTGAAGAAGGTGATGA-3'
R:5'-TAGCAGGAAGTTTCTGGGTGTCA-3’

2 LOC_0s03g53340  OsHsfA2a 376 40 850 497 50.91 69.31 -0.533 F.5'-CTTCTGGAATTTGCACCTAGTATCAG-3'
R:5-AGAGGCACCAGTTGCATATGG-3'

3 LOC_Os07g08140  OsHsfA2b 372 41 520 4.65 51.49 69.22 -0.697 F.5'- AGTTGAATTTCTGCTTGCTACTG-3'
R:5'-TGGCCTAACAACGAACAAATCA-3'

4 LOC_Os10g28340  OsHsfA2c 358 40 780 492 58.78 72.46 -0.802 F:5'-GCAGAAACAGGTCCAGATGATG-3'
R:5-TGTGCCAACTGCTGGAAGAA-3’

5 LOC_0s03g06630  OsHsfA2d 379 43 710 847 54.48 69.74 -0.725 F.5'-GTTGTGAAACTAAGGCACAAGCA-3'
R:5'-CATGTTGCAGCCTCTCTTCCA-3'

6 LOC_0s03g58160  OsHsfA2e 357 40 260 5.64 53.04 62.18 -0.816 F:5'-AGGTCTCCTCCCCCATGGT-3'
R:5"-CGATGGTAATTATTGCGGCAAT-3'

7 LOC_0s02g32590  OsHsfA3 498 55 100 473 58.41 78.55 -0.569 F:5'-TGCTGCCAGAGAACATAGGACTT-3"
R:5'-GTGTGTCAAATCCCTGAACCAA-3'

8 LOC_0s01g54550  OsHsfA4b 440 49 390 5.26 59.69 57.39 -0.901 F:5'-CTGGTCCATCAAGAGATCAACCT-3'
R:5'-CCAGAAGCCATCGTTTGCA-3'

9 LOC_0s05g45410  OsHsfA4d 459 51 160 5.14 55.36 67.58 -0.645 F:5'-AGGACGATGTAAAAGCAGAATTAGG-3'
R:5'-GCTCGGTGATCTGATCAACCTT-3’

10 LOC_0s02g29340  OsHsfAS 475 52 880 5.30 55.90 61.09 -0.739 F:5'-GGATGCACGAGTAGCCAGTGA-3'
R:5'-AGGAACTGCTCCCAGAACTTGTC-3’

11 LOC_0s06g36930  OsHsfAG6 331 36 100 491 61.51 79.76 -0.348 F.5'-TTCGCTGATTCTTGGTTAGTTTGA-3'
R:5'-GCCCGCCGAGGAAGTC-3'

12 LOC_0s01g39020  OsHsfA7 402 43 910 7.05 50.38 69.40 -0.386 F:5'-CCTTGTGGTTGGGTTGATGACT-3"
R:5'-TCTTCTCATGCCTCTAGTGTTCCA-3'

13 LOC_0s03g12370  OsHsfA9 410 45 470 5.04 59.23 67.54 -0.676 F.5'-CATTAGTTCTTCGGTGACCAACCT-3’
R:5'-CACCCTGAGGACGCCATTT-3'

14 LOC_0s09g28354  OsHsfBI 302 32 800 9.36 56.30 64.34 -0.589 F:5'-ATACGTGCGGCCCTGTGTTA-3'
R:5'-TCAGCCTTGACTCCTCGTACTGT-3'

15 LOC_0s04g48030  OsHsfB2a 305 32 810 5.19 61.47 61.84 -0.739 F.5'-TGAGAAAATTGGATGGCACATG-3'
R:5'-CTGTAAAGTGGCTGCAGTTTGC-3'

16 LOC_0s08g43334  OsHsfB2b 390 41 370 5.21 55.30 65.67 -0473 F:5'-AGTTGCGTACTTGCGTCAACA-3'
R:5'-TGGGTAGGGAGTTGGTCTCGTA-3'

17 LOC_0s09g35790  OsHsfB2c 454 47 010 5.12 58.70 61.65 -0.398 F.5'-ACAGAGCAACTTCGTGATGCA-3'
R:5"-GTCTGCCATCACCATCCAAAA-3’

18 LOC_0s08g36700  OsHsfB4a 380 41 390 9.18 64.70 72.76 -0.391 F.5'-CCGCCAGCTCAACACATATG-3'
R:5'-ACCCTTCAAGCTTCCATCAATG-3'

19 LOC_0s07g44690  OsHsfB4b 310 34 450 6.55 56.10 63.61 -0.593 F:5'-TGAGTGCGAGACAGTGAGACACT-3'
R:5'-GCCATAGCTAGAAGAGGAGGAAGA-3'

20 LOC_0s09g28200  OsHsfB4c 394 42 040 8.65 64.44 65.79 -0.388 [F:5-CGAACAAGCAAATCAGGTTTTCT-3'
R:5'-TCCAGTACCGAGTATGTACGTTATGTG-3'

21 LOC_0s03g25120  OsHsfB4d 305 33 950 5.94 69.49 66.59 -0.542 F:5'-GTGGCTGACAGGTGGGAGTT-3'
R:5'-GACGACTTCCTCCGGTGGAT-3'

22 LOC_0s01g43590  OsHsfCla 339 36 860 6.21 55.14 69.14 -0.376 F:5'-GGATGCATGGACATTTCTTCTTG-3'
R:5'-GCAGAGATTAATATAAGCACTTTGATGAA-3'

23 LOC_0s01g53220  OsHsfClb 250 27 220 8.93 45.86 67.60 -0.368 F:5'-GAGCGC CTTATCCTGTTC-3'
R:5'-CCGATCGTGTAATTCGCAAGTAT-3'

24 LOC_0s02g13800  OsHsfC2a 298 31 920 6.08 46.49 69.77 -0.311 F.5'-TTTGCCCTCCCCAAAGTGT-3'
R:5'-CAACATGGCTACTAGGAGAGCTACCTA-3'

25 LOC_0s06g35960  OsHsfC2b 278 28 970 7.81 32.05 62.63 -0.265 F:5'-GCACTGAATAAAGATGTGCTTAGCTATG-3

R:5"-AGAGGCCATTGCCACATCAT-3"
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Fig.2 Analysis of protein domain of OsHsf family members ( A), gene structure of OsHsf family (B) and cis-acting element ( C) in rice
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