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W OE AU T (heat shock transcription factors, Hsfs) 7E AR A B biE A Hofd 38 s s i A e
AR, 200 BB T sk G A 2 R 4 4 B 7T (Arabidopsis thaliana) F1 % fifi (Lycopersicon
esculentum), 7£ 2K (Zea mays) A 7T w20 o A 5T 38 i [R5 3 (R pe B 1 T v AN 42 CHRABNE 1 h i) F2K
4 rh TR T R K AR S R T 3 R ZmHsf06(GenBank & 5 GRMZM2G115456_TO1), Jfxf Hi e Eok
AN 28 B (2RI AT B WA sE A7 - AT T M. 45 RO, ZmHsf06 4 5 7 51 4= K: 1 584 bp, %Y 527
ANGIERR, L B BLRY 1) Hsf ZE DNA S5 & 458k, P Al i R, i B & A% e M5 57 5 KKRR, #%
#1155 7 %) IGDLTEQM Al [ %1 iy DSFWEQFL ] AHA (aromatic, large hydrophobicand acidic amino
residues) B 45 Mk . IEH A K ZAE T, ZmHsf06 75 oK 40 1 FIAR & ZE RN B DA TFAE BB ThRE T\ 4h
FE LRI R 5 A RIREFE R IE . 4l i AR b B 0k AR B ey s TRAEIRE AR ¥ h R 8 i =, Th g
A B i . 42 CHE AR I 75 R (abscisic acid, ABA) T i id b BE 35 §E 1 1 ZmHsf06 (1) 3Rk . 8l
FEVE 24 (Allium cepa L.) A 38 K¢ Ik I SR IA Rl £ R I, 1% 264~ ZmHsf06 5& AL FE 4 iU t% , 37 CHIMUS
1 AR A A% 2L 3 GFP . HHEI K ZmHsf06 T fE e i s /K EN SRR K E,. 25 T £
P B e R R, I HAE B MR AT IR ThRE . AHE FE o AT ve B AN T i oK B S R K
JERFE DR, FF 31— 20 ) i A P2 D e AR (B R A
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Abstract Heat shock transcription factors (Hsfs) widely exist in plants and play a key role under extreme
environmental conditions, especially under heat shock stress. Most researches focused on model plants such
as Arabidopsis and tomato (Lycopersicon esculentum). There were few reports about maize Hsfs so far. In this
study, a Hsf gene, named ZmHsf06 (GenBank accession: GRMZM2G115456 _T01), was cloned from maize
(Zea mays) young leaves treated by heat shock a 42 °C for 1 h using homologous cloning methods. The
patterns of ZmHsf06 expression level in different organs and its subcellular location were analyzed. Sequence
analysis showed that the coding sequences (CDS) of ZmHsf06 was 1 584 bp encoding a protein of 527 amino
acids. ZmHsf06 contained not only the most conserved and typica DNA- binding domain (DBD) of Hsf
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family, but also other functional domains such as a nuclear localization signal (NLS) KKRR peptide, a nuclear
export signal (NES) IGDLTEQM peptide and an aromatic, large hydrophobic and acidic amino residues
(AHA) DSFWEQFL peptide. Real-time quantitative PCR (qRT- PCR) analysis showed that under normal
growth conditions, ZmHsf06 expressed in roots, stems and leaves of maize seedlings with the highest
expression level in roots, and also in functional leaves, ears, immature embryo and pollen at anther period
with the highest expression level in pollen and the lowest in leaves. The expression level of ZmHsf06 was up-
regulated by 42 °C heat shock, abscisic acid(ABA) and salt stress, respectively. In details, under heat shock of
42 °C, the highest expression level of ZmHsf06 in roots was 16 folds of that in leaves, and it appeared later
than in leaves. While treated with ABA, the highest expression level in leaves was 2 folds of that in roots, and
it appeared later than in roots. Under salt stress, the expression levels of ZmHsf06 in leaves and roots were
increased significantly and shared the similar patterns. Based on transient expression assay using onion
(Allium cepa L.) epidermis, it was found that the ZmHsf06 was located in nucleus specifically both under
normal condition and heat shock at 37 °C within 1 h. It suggested that ZmHsf06 probably participates in signal
transduction process of pollen development and responses to abiotic stresses at transcription level, and
functions in nucleus. The results of this work provide basic data for isolating and characterizing more Hsfs in

maize, as well as exploring their biological functionsin abiotic stresses.
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FRIUR . S FLAZ A R I B e ) — o
i A A OB G I R SRR AR LS. #
S 55 IR 7 (heat shock transcription factor, Hsf) /&
5 I B R 3R 0 1 A0 3R T (Agashe, Hartl,
2000; Ellis et a., 2000; Jolly, Morimoto, 2000). #
UG 7 DR 7 38 45 P R RS B0 1 X R
71T (heat shock elements, HSE) SZ B X #4342 A
5 [K 1) 22 35 1 7% (Nover et al., 1996; Schoffl et dl.,
1998; Nover et al., 2001; Lee et al., 1995) , [A] ML 7E 1%
16 3055 5 DL SR e R A B a8 T kS E AR
(Mishra et al., 2002; Nishizawa et al., 2006; Charng
et al., 2007; Yokotani et al., 2008) .

WL S T ERE Y B A . EAMED
T 3% TR 3 K] A 3 735 (Lycopersicon esculentum)
rh ik 50 [ (Scharf et al., 1990) , B Ji5 £ UL 74 71 (Arabi-
dopsis thaliana). K . (Glycine max) . & K (Zea
mays)- %i &. (Pisum sativum L.). [ H %% (Helianthus
annuus L.). 7K % (Oryza sativa) 2 /N 22 (Triticum aesti-
vum L.) 25 1E ¥ o & B0 Hsf i% 52 (Hibel, Schoffl,
1994; Czarnecka-Verner et a., 1995; Gagliardi et al.,
1995; Aranda et a., 1999; Almoguera et al., 2002;
Yamanouchi et a., 2002; Shim et al., 2009; Chauhan
eta., 2013). 5 H ANV EL, H Y Hsf )& T 2
R 20, B AE ) Hsf BT T ORI TR B,
ZH RSN 325 1R B 5 FACES s DR - TR LpHSTAL 7E A8

Maize, ZmHsf06, Heat shock transcription factor, Abiotic stress, Pollen devel opment

WA A R i R e kS S AR A R
ity A A S DR ¥ 35 DR 1 LpHSFA2 AT LpHsfB ) ik
(Mishraet al., 2002) . LpHSfA2 & %% 5 5 Hsf, 5
N AL ENLE Tk, (R R A TER LpHSFAL S5 &
U % RN E N i AN L R
(Scharf et a., 1998; Heerklotz et al., 2001) . | H 5
AR AR SR I, $00 R T PR ) R - AtHSFAa Al
AtHSFALb 2= 55 1 45 PR R 5 S RAGCRE DR i 260
(Lohmann et a., 2004), AtHsfAla. AtHsfAlb #l
AtHSFALd 7E #v i e B Hp ok 32 229 42 4F H (Liu et
a., 2011). AtHSFA2 2 52 TS 5308 B s i Fvil
#[H 7 (Busch et al., 2005), 5 AtHSFAL 7E i [
N R EE I 2 4 F (Schramm et al., 2006; Liu,
Charng, 2013). AtHsfA1ld fil AtHSFAle 5 AtHs-
fA2 B /K P b (R 42, 78 R PRI 8 i A% A A
N S TR 15 5 N 285 TR B R 45 TR 7 R H AR
F (Nishizawa-Yoko et al., 2011) .

AR H 7 A R W, U I T & A7 224> Hsf 5
, /KRG H 4 25~ (Guo et a., 2008) . XueZs(2014)
WIS AME B P RGEKE Fo i KIMNETEH
56 4~ Hsf 3£ [K . - 7F 1995 4F , Gagliardi %5 (1995) i
8 FRAEN R B AR B A 2 /04 34N Hsf B[Rl %
15, K AN E R RIS, SiA 2 MEE TR E H R
X2 AWNE TS, TERE G ERm I REA %
S, Ui B Hsf 5 DR 7E 4 248 i A0 C 74k o i R 4%
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BRAFEE 2R . Lin%E (2011) 8 i X £ oK 427 %1
HL - RIEVE I AT R I, Bk A 204 25/ Hsf 3%
, IXEEFE R 7E oK AN R 8 B 2B R R
TR, (E R X I e L DR 4 57 91) B LA 2 R A
hEe A B — P ARkIE , AR T3 i [ 5 b Fi 7
i B 5 U7 VA AE A B R A KT B AT 3 R SRR ) 4
i, 1 75 B 22 (1) S IRAIE B R IR AIE L T 15 1 45 SR

ARSI 2 AE HT RS K ZmHst-like Fr Bt 1 &
fith F(Li et al., 2014), 8 [F] Y5 w0 B 7572 A F K %)
I o 5 38— A Hsf 525 [, i 3 2 M i A1 1 45 4
REPEFE S Lin %5 (2011) 0 1) 25 A F K AL s
FEeXT, R IZ N 5 ZmHsf06(GenBank & 3% 5
GRMZM2G115456_TO1) #H [7] . Ak, AW FAE B
AT ZmHsF06 56 B 5 el S AR At b, e 5%
KA XT T ARANF] R B & 2% E o ZmHsf06 1) % ik
KFREAT T € o, RIH IR T T 22 b i 15 s [A]
TP ZIE R FIE B2, AT IE 8 R A 1%
B R gm b (0 B R AT T WA E A . ARHE TN
k25 T R OK B S DR RO At R DR O 4
] ) 3R L AR )2 D e S LR AR AT

1 MH57TE
1.1 #REEFE

L B 9% R ELE K (Zea mays) [ A2 £ H21 Ff
T (A6 R MR B 83 % 2R BT 7C AT B fit), SR 1
B A BRI E e 45, 1R 12 h J5 i pp 2
Hoagland & 7% i , B T 28 “CH% 77 4 h IS 1% 9%
R FORK BN P — O, 3EAT W ia b3

FE ) o« e B R OK B 28 & H21 Fb 1+, T 2013
F5H FRIKHEIUGE, HHME. T8H LAaHiE
RS, BYELTh Rent  MERERI GO, FRUEETE R, A
RGP I RNA

12 #hEmBE

A A — B R O B R RS il
AT R A : ()Y EER SRR — BN 42 C
B IR AE gk AT B , b BRI ) 43 %) 4 10,20, 30,
40.50. 60. 80. 120 £l 240 min; (2)# 41 17 # N\ 200
umol/L ABA(Sigma~ ], 32 [H) ) Hoagland 75 ¥
Ab TR 18] 53 ) N 2. 4.6, 12, 24, 30 A1 36 h; (3) #4411
i # A\ % 250 mmol/L NaCl ] Hoagland ¥ ¥ H i
A7 R 0paE , Ab B[] 4350 N 2. 4. 6. 12, 24, 30 1 36

ho 7353l Ak 2 5 AN [R] i 8] 1 BT BOCSR — i =5
AR 2, AR R J5 52 HUE RNA . BL28 CIEH A
KALE XS o

1.3 EREEE

X H RNArose Reagent Systems( I i 4£ 5% A= #)
TR ®)$2BUE RNA, ] DNase [ (TaKaRa, Ki%)
AbFE S RNA DU 258 81 (1 2 F 4 DNA . X1 pg 46
10 B 2 RNA, R B 5557 & (Invitrogen, 35 [E)
4 B cDNA 5 —%% . i1t NanoDrop ND-2000 43 7%
6 11 (Thermo Scientific, 52 [E) #&91] RNA i & .

I T NCBI 9 3% (www.ncbi.nlm.nih.gov) 43 #1 Af
AE I oK Hsf 25 B 7 21 R 30, D e R 0T 471 (Gen-
Bank & 3% 5: NMO001147526) £ it i) & 3 1R 5 471 4
& Hf FREEHIRHIE, Bl DNA 5 A 4538, K% T
F Bt R v 51
1E[[5]4): 5-CGTGAGGCAAGTGCTTAGTGG-3';

S [H514): 5-CTACAGCCCATTCCCTGAGTCGCG-3',

FI H & R B pyrobest(TaKaRa, K i) it 17
PCRY 1. PCR X M.A4 % (25 pL): 10xpyrobest buf-
fer 25 pL. dNTP mixture (2.5 mmol/L) 2 pL. 1st
strand cDNA 2 pL. 20 pumol/L forward primer 0.25
pl. 20 umol/L reverse primer 0.25 plL. pyrobest
DNA polymerase 0.25 pL 1 ddH,O 17.75 pL. &M
FE/:98°C 108,55 °C 55,72 °C 2 min, 30 Mg
I 18 P ) 3% $E T % 44k (pEasy- blunt simple cloning
kit, TransGen Biotech, Jt3?) f5i% EilgA: TAY) T
FiARMRS A R A F T . FEPR 257438 1 NCBI ) sk
I3 M, A A GE AL AR B S 5 20 70 R B Nu-
cPred(Brameier et al., 2007) 1 NetNES(La Cour et
al., 2004) AT HEAT 731 o

1.4 SZ B St = & PCR(Real-time quantitative
PCR, qRT-PCR)%#7

FR A 3 R 0 v v S 1 5 1 90«
1E[[5]4): 5- CTCTCAATCGCATACACCAGC -3
J2 M 5|4): 5-ATCCACTAAGCACTTGCCTCA -3,

HRHE FoKB-actin B 1H A 2 JE DR e = 1 51 40
1E[A 5] 4): 5-TGTCCATCACTTGTGAAGCCTCCT -3';
J M 5] 4): 5-ACGACCTTAGCCAATATCGCACCA-3,
PCR % .44 % (20 pL): SYBR Premix EX Tagq II 10
pL 10 pmol/L forward primer 0.8 pL .10 umol/L re-
verse primer 0.8 uL . 1st strand cDNA 1 uL 1 ddH.O
7.4 L. J2 ¥ 7E 7500 Real-time PCR System(Ap-
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plied Biosystems, USA) _F 4T, & M FE 7« T4 1
95 °C 10 min; A2 % 95 °C 15 s; 1B K/IE i 60 °C 1
min, 45 MEFE . K 2\ Excel 73 A 8, R4
a3 ER, iR E . BEMSITRA
SPSS4tit Jiik

1.5  ZmHsf06 #3IF 28 A X fiL

Z:E 1.3 19 R R ANy 3G %A, FIH 51
1E 7] 5] 4 : 5- CCCAAGCTTCAGCTGATGAAGACCTAC-
GAG-3;

S | 5]14): 5-CGGGATCCCAGCCCATTCCCTGA-3,

15 ZmHsf06 ¥ 9wt X, #4434 () PCR 7™ 4 FH B ]
P P9 Y1 Hind T F1 BamH 1 34 4k, 5 335 #1&
pJIT163-hGFP % 2, 14 f fih & 38 1 % 14 pJI T163-
ZmHsf06-hGFP. FY Y 50 pL 44 BikiE & T 1.5
mL 2508 R, IR 8 b Rl G RIS H Ak |
50 uL 2.5 mol/L CaCl, /% 20 pL 0.1 mol/L FiLAL 1) I
K e, BRI 350 e 2~3 s T 5] . AR5 i JiE 3
min, T-¥K %+ # 10 min, 10 000 r/min &> 10~20 s,
7 LiE, N 200 uL 2B A, A B0 Lk 3
Wo Kutie i E7F T30 ub LA, B 10 L 4
IR =277 Y (Bio-Rad 2~ ], 32 [H) & T micro carri-
er k.

7 B ¥ 2 (Allium cepa L.) o0 A1 4855 6 2 N
R, A= O 1) T, 4l AE MSHE 3R 5 (& 100
mg/L Amp) L, Fis £ 4 h#F . fF micro carrier b
(R RIORE T i B FE e 8 T B DR Y A b, Tk i
AR, DME R 8l 1 R 2 I M SR b (AT 22
JE 1 100~1 300 Pa). #| A PDS-1000 % [l #: (Bio-
Rad A\, 32 [ )44 B A o A 1 ok Ber s o 12k N 9
AR . HE M AR P B8 2 I Bio-Rad A R X 3%
LR

L FL AL P R T 22 “CIg 15 97 36 h,
SRG TN FE Y 10 pg/ml () 4',6- - Jpk 3k -2- 2 Fk g
Wk (4',6- diamidino- 2- phenylindole, DAPI) % {% %
ey, Je bt (8] 3~5 min, A= B AR K bk 39K, BEIK B
min. @O 3 5 £ B 5 (Zeiss Confocd ME-
TAS10) ML 5752 . IRAL BRZH B T 37 CHE 37 48
KBTI 18] 43 %) 4 5. 10, 15, 30 A1 60 min, F-#0t
LR WIS T S GFP

16 H.O.ZEME

Z I XI5 (2000) 1) 77 122300 58 H0, 55 & o

2 HR5HMH

2.1 EHzmHsfoe EE =&

PL 42 CH A AT 1 h K R B A
RNA R, FIFH 4 5 PRS0, 3 186 3 IR i 4 0
% (coding sequences, CDS) . 34143 B 45 H: 3 13 (K
1), CDS 4= 1 584 bp, % ity 527 R LR 7k 5, 5
Lin & (2011) il I 1 & K ZmHsf06 #H [F] (GenBank
% 3% 5 GRMZM2G115456 T01). ZmHsf06 &
¥ B AL 2 W) HSF 5% 1 DNA 25 4 &5 74 15 (DNA-
binding domain, DBD, NCBI [ 3§ 4> #71), LA & A 35
P % R 1 BT BB %€ A1 5 741 (nuclear lo-
calization signal, NLS, NucPred % 4+ 43 #1) « 7% % H!
1% (nuclear export signal, NES, NetNES #1443 #7)
7 51 #1 AHA (aromatic, large hydrophobicand acidic
amino residues) i 45 Kk .

2.2 ZmHsfO6 EEZEEXARRERE PHIRIE

53 ) HE U I — U B EOK AR L ZE R A, BA
JIFAC I Th e ERE L LR R A IR ) 5 RNA, DL
T K B-actin v N = A A, i@ ik gRT- PCR 4 #7
ZmHsf06 7E A A & B A A 2 B h RIS . 45
SR, IEW AR T, ZmHsf06 7£ Bk 2 A28 B
HHIA AN FIFRERIA, G AR R A
B, 22 A KB 2A) s HF A8 D) s i ZmHsfo6
KB B BAC, ek h Rk B, HAh2dErhr R
kBT 3 2 6] (K 2B).

2.3 42 CHHIFE S ZmHsf06 B3R %

qRT-PCR 73 1 & B, 42 CHfe 5 2 B
— O A R K A R (B 3A) AR & R ZmHsfoe( &
3B) AL, e 7 IS AL AR E 1 2.5 75 (M, #4
30 min) A1 40 £ (K %, #3880 min); [ 5 i 18 B
[ (I, AR BIEHT N . M 5238 40 minf5
FE DR 1 235 B X IR, 50 min B RS T R . T
2 2252 38 240 min 5 ZmHsf06 4755 45 45 i (R 6 ik
P, BUE L N GEE I 1015, HUBHE N ZmHsfo6
FEI i AR 2 A 2 AN [R] ) 2 AL L

2.4 HNE ABA 2 IEIF S ZmHsf06 BIRIE

B — 0 B B oK 4 B T & 200 wmol/L
ABA [1] Hoagland & 77 i 7 4b # AN [6] ) [8] , 58 & 57
BT ZmHsf06 fr)R ik . 455K, ABA BET. 15 St
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1 ATGCAGGGCGGTGTCATGGCCCATGCCGCCGCCGCCGCGGCGGCCGCGTCGACGGTGACCACGGCGGTGGCGCCCCCAGTCACGGCGCAC 90
1 M QGGVMAHAAAAAAAASTVYTTAVAPPVTAH 30
91 GCGGTGGCGGTGGCGCCCCCGGTCACGGCGCACGCTGCGGCGGCGECGGGCAACGGCAGCGCCACCGCCGCGCCGCCGCCACCGTTCCTC 180
31 AVAVYAPPVTAHAAAAAGNGSATAAPPPPFL 60
181 ATGAAGACCTACGAGGTGGTGGACGACCCGGCCACGGACGACGTCATATCCTGGGGCCCCGGGAACAACAGCTTCATCGTCTGGAACACG 270
91 M KTYEVVDDPATDDVISWGPGNNSFIVWNT 90
271 CCCGAGTTCGCCCGGGACCTCCTGCCCAAGTACTTCAAGCACAGCAACTTCTCCTCCTTCGTCAGGCAGCTCAACACCTACGGGTTTAGA 360
81 PEFARDLLPKYFKHSNFSSFVRQLNTYGTFTR 120
361 AAGGTTGATCCAGACAGATGGGAATTTGCAAATGAGGGTTTTCTGAGAGGACAGAAGCATCTGCTGAAGACTATCAACAGAAGGAAACCA 450
121 K vbDPDRWETFANEGFLRGQKHLLIKTTINRTR REKIP 150
451 TCCTTGCAGGGGAACAGCCAACCACAGCAACCTCAGTCGCAGAACGCTCCTGTGCCTTCCTGTGTAGAGGTTGGTAAGTTTGGGTTGGAG 540
151 SLQGNSQPQQPQSQNAPVPSCVEVGKTFTGTLE 180
541 GAAGAGATTGAACGGCTGAAGAGGGATAAGAATGTTCTTATGCAAGAGCT TGTCAGGCTGAGACAGCAACAGCAAACAACTGACCATCAG 630
181 EEI ERLKRDS KNVLMQETLVRLRQQQQTTTDHNA 210
631 CTGCAGACTTTGGGCAAGCGTCTTCAAGGGATGGAGTCACGGCAGCAACAGATGATGTCTTTCCTGGCTAAAGCAATGCAAAGTCCTGGT 720
211 LQTLGKRLQGMES SRQQQMMSFLAKAMOQS®PG 240
721 TTCCTAGCACAGTTTGTACAGCAAAATGAGAAGAGCAGAAGAAGAATAGTAGCGGCGAACAAGAAAAGGCGGCTGCCCAGGCAAGATGGT 810
241 FLAQFVYQQNEKSRRRIVAANIKKRRTLTPRA QDSG 270
811 GGCCTAGACTCCGAAAGTGCTGCTGCTTCGTTGGACGGTCAAATTATCAAGTATCAGCCTCTGATCAACGAAGCAGCCAAGGCAATGCTA 900
271 G LDSESAAASLDGQI I KYQPLTINEAAKAML 300
901 AGGAAGATACTAAAGCTAGATTCTTCGCATAGGTTGGAATCTATGGGCAATTCAGAGAATGGTAATTTTCTGCTGGAGAATTATATGCCA 990
301 R KI LKLDSSHRLESMGNSENGNTFLLENYWMP 330
991 GGCGCTCAAGCCTTTGAGAGCTCTTCGTCAACAAGAAACTCTGGGGTCACCCTTTCAGAGGTTTCAGCTAACCCAGGTTTGCCGTATGGC 1080
331 GAQAFESSSSTRNSGVTLSEVSANPGLTPYSG 360
1081  GGCGGCGGTGGCACGAGCTCTGGGCTGTCAGCCATCTGCCCTCCTGAAATCCAGTGCCCAGTTGTGATGGACAACATGTCGTCTAACCAA 1170
361 6G66G6GTSSGLSAICPPEIQCPVVMDNMMSSNDAQ 390
1171  GTGCCCAGCATGAGTGCTGTGCCTCCTGTTTCGAAGGCTACAATTGACATGGGTATTCCTGAATTCTCAGCTCTGGCAGACTTGGTGAAT 1260
391 VPSMSAVPPVSKATIDMGIPEFSALADTLVN 420
1261  GAAGGCTCCGTCGATATCCCTGGAGGGGCCTTTGAGATGCCTGGTCCTGAGTTTCCCCTGCCAGAAGGCGATGACAGTGTCCCCATCGAG 1350
421 EGSVDIPGGAFEMPGPETFPLPETGDTDS SVPIE 450
1351  ACCGATGAGACCATGTACAACAACAACGACGAGACTCAGAGCCTTCCAGGCATCATCGACTCCTTCTGGGAGCAGTTCCTGGTAGGCAGC 1440
451 TDETMYNNNDETOQSLPGI I DSFEFWEQ QEFLVGS 480
1441  CCTCTCTCTGCCGATAACGATGAAGTTGATTCGGGGTCGCCACAGGAGAACGGATGGAGCAAAGTGGGGAACATCGGTGATCTTACAGAA 1530
481 PLSADNDEVDSGSPQENGWSI KV GNILIGDLTE 510
1531  CAGATGGGCCTTCTGTCATCAACAAATCACCGCGACTCAGGGAATGGGCTGTAG 1584
511 QM GLLSSTNHRTDSGNGTL * 527
B 1 EkZmHsfo6 #CDSRESHEARKEI

Figure 1 The CDS and protein sequences of maize ZmHsf06
R s Hsf SR AR ST K] DNA 25 G S5 A4 380 AR X8 15 15 5 7 51 (NLS, KKRR)AHA 8 25 14 43,(D SFWEQFL ) M 4
115 5 741 (NES, IGDLTEQM)
Underline: The conserved DNA binding domain of Hsf family; The grey colour: Nuclear localization signal (NLS, KKRR), AHA
activating domain (DSFWEQFL) and nuclear export signal (NES, IGDLTEQM)

J (B 4A) FIHR 2 (&1 4B)ZmHsf06 %63k . A AR .

F 1 ZmHsf06 Kk P 2 T U AR 73 73] H BILAE 1 38 )i 1

2.5 EhEMBIFES ZmHsf06 BIFRIE

36 f11 12 h, & 2 5 A xR AY 16 5 A1 9% . AbHE

48 h itk , M i ZmHsf06 1 18 5 1A &, 1 72 AR
RIS . 5 AL FE ML, ABA 4 5
ZmHsf06 7£ - A AR 2 o i 2 IUAS [F] 1) R ik A5 4k

250 mmol/L NaCl 4b ¥ 41 T H& #5 AN [5) 1F 18], ¥
M ZmHsf06 [ K iA T . M A (B 5A) AR & (K
5B) T 3k K 34 w06 2 H I AE AL B S 24 h, (HAR &
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147 6.0 a
S12¢t '
o
i B 10t - >0r
X Bagl = 840
= 006k W E30F b
Z206 =< c
*50.4— EEZ-O‘ q
02¢f ¢ 10 .
iy ES R DhRert AR )i TEH
Leaf Shoot Root A Functiona leaf Ear Immaureembyros Pollen B

B2 EFERFZFGHTHEHA)RFEHB)AREREEH ZmHs06 BN RIAE
Figure 2 Expression levels of ZmHsf06 in different organs at seedling (A) and flowering (B) stages under normal condi-

tions

AR TR F 2 7 B (P<0.05); NS B-actin, n=3; F [

Different letters indicate significant difference (P<<0.05); Reference gene: B-actin, n=3; The same below

R R AR B = T R, G 2k DR SR OA A
1%, 36 hibf & T OR AP iy FRAB K F o AN ] T vl
FIABA Ab 3, 35 108 R i v FIAR 2 o ZmHsf06 )
RIS IEAR L -

26 IEHERKA2 CHRBEMET ZmHs06 E B
A 48 A %E L

P4 7 b & 32 18 34K pdIT163- ZmHsf06-hGFP,
1) FH ik R M o 2 A A B A v SR R A e, SR
FH e 5 1 2 A% Bkl DAPL AT et ZE 3K UV
330~380 nm KT, s o 3L IR A s U
SR E IR . WK (B 6), RAELN iz M
S| GFPLR 9, H 5124 7 Ju kL DAPI %t hE
IR P Mo A, Ui BH IE AR K 2 1F N ZmHSF06 52 £
TEA N o 7 B AARAE 37 CCHRAE B AN ] 1) [H]
Ja I 7), B 20 B Az A, At 4 i 25 R BE AL %%
B GFP %%t , Ui B # I Ak B Ji5 ZmHsf06 & AN 3%
.

27 A2 CRAHFHTERMFFRRZHOSEMN

T

HE T I — O A oK 4 i R TR — IR
42 CHE IR P AT #ria A2, I 5 v AR &R
H.O, & . 45 AR, i (K1 8A)FIHR & (1] 8B)
H.0, & &3 R HLE TG B %, 1 i 2 HO,
e TRAR Hh, i 2 4 3 20 min b HO,
BB GE 1, 30 min A BUEAE , TR REHApra
AL PRI T 50 min N 24218 Tt = #, 60 min i ik £
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Figure 6 The subcellular location of the ZmHsf06 protein in onion epidermis cells under normal condition
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Figure 7 The subcellular location of the ZmHsf06 protein in onion epidermis cells under heat shock at 37 °C
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