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Cloning and analysis of cellar location of the Arabidopsis
heat transcriptional factor AtHsfA6a
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Abstract:[Objective] The rsearch studied the location of the Arabidopsis heat shock transcriptional
factor AtHsfA6a in the plant cell and its mechanism. [Method) The ¢cDNA fragment of the Arabidopsis
heat shock transcriptional factor AtHsfA6a,whose length was 849 bp,was cloned by one-tube RT-PCR re-
action with specific primers from Arabidopsis Columbia. Its sequence was the same as the published se-
quence. After the cDNA fragment was confirmed by the sequence test,it was subsequently combined with
green fluorescent protein (GFP) gene, then cloned to expression vector pCHF3 transgenic Arabidopsis
lines containing pCHF3-AtHs fA6a-GFP construct were generated through agrobacterium-mediated genetic
transformation and obtained transgenic Arabidopsis plant through kanamycin selection and PCR test. Then
the roots of transgenic Arabidopsis plant were observed through laser scanning confocal fluorescence mi-
croscop. [Result) The fusion protein lies in the cytoplasm under the ordinary condition. [Conclusion] Under the
ordinary condition, the Arabidopsis heat transcriptional factor AtHsfA6a expresses in cytoplasm of cell.
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TP 32 3 [ AR Frb T 5 miR L R A A R
A=Wy 38 A 2R I 23 BRI S A P 1 Bl T &R S0k
XFHUAN RS . FE e i A R AR 2 A AR
i (Heat shock response, HSR)™ | i &z i 42 —
oy BE DR ST 1Y BN, RE I S A W 7 AR O
(Heat shock proteins, Hsps) , T # && (1 0] LIVE R
O3 T PR R At B B AE S TRR R R R S RE
X AR I RB R A IO AR R
(Al 19 5% 53 %2 B, 5% 7 (Heat shock transcrip-
tional factors, Hsfs) i ¥ . Hsls 75 % S I
1% 7 B ) R 2 7E VIR 5 B PR 3R 3K i R v 5 A Y Bl
TE545 A s AR v BE D 7 5t I AR il Hsps &
BT, Hsfs 7240 Mg 5T b g Sk, 4b TR TR AR RS
32 3 38 TR R = AR O e AR N 4 A B L
PO H A 3h 7 X B B ¥ 51 CHSED o DA 30 #4
PR R R 2GR . ZE B TR Hsfs 78 BE &R U
AR SR A AR R R Dy T R A AR . H
Hl A7 A GO S DR B A 58 2 A b T R
HsfAla.HsfA2 F1 HsIB1%, 1 78 #8575 7% B %) Hsfs
MR IR AR A 22 3 Ol S5 B 58 R B 0L R T A
PG S N 7~ AHsTA2Z 98 749 Tk 38 Bz 07 5 A A 36 3k O
Z: 5 HU ORI L S BRI SR A T IR AR
fi5 o AR SR ST P SR N T AtHsTAGa (9 HL{A
Thae A e FALE] ¥ A WA . A5 e B 1 00 T
PO S T 1) cDNA AtHs fA6a, # 3 T AtHs-
fA6a Fl GFP filt & 5& PR 3 1K 004 I e AL 0L rg ot
5 TE 3 A 00 R I PO S T AtHsTAGa TEZH L
(9 22 3K, AR T HAE PGSR i 3 g K T e Y AR
FHBLEL, R Hiisi 4y 1 F Fh 2 4R B AR 30 .

IR ik

1.1 & #
1.1.1 M4 a# AR5 4 A #8155 IF (Columbia

RO Fp 7, fiy o B AL Bl 2 B A 4 B AR ST BT AR AR
11,2 ®#A=Re KB E DHSa, AT H
GV3101, ik ik pCHE3 , 34 2 50 1 % (R A7 .

1.2 A &

1.2.1 FAAMHHFE RNA GRR Pt E
AR SR AR K E G M T &4 15 g/L
FEREM 1/2MS Fi e e, 4.0 CFE 2 d R & T
22 ‘CFY6IE 16 h,20 °C T 2K 8 h ARG 70%
ME IR FRAE P 3R . B IR 3 AN O HAE 37 C £
0.3 CTF#HMAI 1 h 5,57 Bl TRIzol reagent
(Invitrogen 2 &) #IUAAT B9 2 RNA,

1.2.2 RT-PCR Zn B cDNA 5 — 85 (1 55 5
JZ % il ReverTra Ace-a-(TOYOBO 28 &) i 7 &
52, PCR S BE B AtHs fA6a JE R 4R 5 1 5
¥ ke iF [ 8l ¥ 5 -ATGGATTATAACCTTC-
CAAT-3"; JZ 11 8] 4 5'-TTATATAAAATGTTC
CACTA-3',

PCR W G AR 20 pl, Hod & 1 X s by %
M3, 0. 2 mmol/L dNTPs,0. 25 pmol/L iE [/ 5 ¥
A1 0. 25 pmol/L a1 5[#),1. 0 U Tag DNA B &
fitf , BB cDNA 1.0 pL. SR 55 k- 94 °C FiAS
5 min; 94 ‘CAFPE 40 s,45 ‘CiB Kk 40 5,72 CIEAf 50
$:35 NMER I J5q 72 ‘CHEAP 5 min,

PCR =¥ 2 1% B Bg W 8E I W 3K, 88 )5 %
TIANGEN A ] (1) B g B 5 e DNA (11 e Kit 136 B
F 4T PCR ¥ = iy a5 44k . My PCR
P40 B B 5 v R AR pGEM®-T Easy Vector £ T4
DNA # R IERT . T 4 CEEEKR. E%7Y
A IRZ 2 E. coil DHS o, I TE A x-gal +HIPTGH
Amp % LB VAR .37 “Cat i P 8 sk 7 &
Amp [ LB 85320 52 14 . 4R )5 el A6 5t R A= W 47
A2 F T
1.2.3 HARMHIFREE A HE Rk
% BamH | 1 Xba | FR&IPE A VAL 509 AcHs-
fA6a i) PCR 319y, & Xba 1 .Sal T FRHITENY)
fit i s 1) GFP ) PCR 5%, AtHsfA6a iF 1] 5]
#:5-CGC GGA TCA TGG ATT ATA ACC TTC
CAA TT-3'; R84 :5-CGG TCT AGA TAT
AAA ATG TTC CAC TAA ATC-3';GFP IF [ 5]
¥ .5-CGC TCT AGA ATG AGT AAA GGA
GAA GAA CT-3"; M al4.5-CCG GTC GAC
TTA TTT GTA TAG TTC ATC CA-3', 4> %L
pGEM®-T Easy-AtHsfA6a #1 pGEM®-T Easy-
GFP ki R#Et 4T PCR #7314, #% TIANGEN 24
Al B NR BEEE e DNA [l Kit Ui 5 #E 47 PCR #~
7=y B gk IR PCR 473 v By il i
R e 2 & pGEM®-T Easy Vector I+, %%k &
%X E. coil DHS o, IR FE &4 Amp i) LB Fa .37
Crb R, PRBCBH M 5 pe , 6 & Amp 19 LB Br 2 Wi
PE B, 0 PR 2 A R R AT TR A /N AR L, $R
#) T-Easy-AtHs fA6a Tkl BamH 1 1 Xba |
PI. m ek i B, T-Easy-GFP i ki [ Xba 1
Sal T BFYI. MU R B . SR 1 ki /N B 5 K
A BCfE T4 DNA EFERGRENT 4 C#Edid i, i%E
P WAL S E. coil DHSo IR TE S A Amp 1)
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LB “FHg I, 37 Cat %, BRELFH M e B £ % Amp 1)
LB 5535 W 45 18 A7 Bk i /i 4, 4 B B
B BamH T 1 Sal T BgY), BN Fr B 8 i H
BamH 1 1 Sal 1 V) ik 84k pCHE3, Itk
B RIEH IR /N B R i BefE T4 DNA %
FEREAERTS 4 C B S Y A2 3
E.coil DHSa, IREF A Amp 19 LB FAae L,37 C
IR BREUPH M v B L 7E & Amp B9 LB 55 38 b 1%
B > PR IUTORL , SR J5 54T PCR A DI A

1.2.4 RHBAHLEHFARMATGEL KR
S E R pCHE3-AtHs fA6a-GFP UKL ] #% vk:
PARFF R GV3101, 340 T &t W4 % (100 mg/mL)
(9 YEP P4z b $RERCBH P ok 78 SO A R 1 YEP
HiFRwrh 28 CRETR AR5 2 BBk #E 17 PCR A )
K, 4% B8 Clough % (1 )7 I 55 AL IR I .

1.2.5 #ABAMETe PCR &R LI IERE S
IR oA RE. SR SDS 32 #2 B R 4] DNA, K
% 3 U e T BT B PCR 51818 :5"-TAA GGA
AGT TCA TTT CAT TTG GA-3"#1 5'-GTC GAC
TTA ATT TGT ATA GTT CAT CCA-3', &
5 .94 CHIARE 5 min; 94 “CASPE 30 s, 50 CiB
k30 5,72 CHEH 100 5,35 MER ;)5 72 “C iE{#
5 min,

1.2.6 @&%asig  FA SR (T, MOk
KA T 1/2MS+ 50 mg/L Kanamycin 3 #g
BE .10 d Je Pkt T, fQFH Pl #k 5% B 2) C#h, PCR
Yo E IR AN . WOR A FP 7 1/2MS+50 mg/L

1600 bp
1000 bp

<« 1572bp

Kanamycin 4. 6 d 5 #k e T, 10 BH M A bk
FHB 21K e A 58 J5 FH 26 0 4 3 45 10 Il B 2%

2 HRE

2.1 WEFTRHMEREF ArHsfAba cDNA HISERE
PUALRE 71 9 RNA y BEHiE i — 28 7k RT-PCR
PG E] 849 bp By Jr W AR B — TE (A DD

M 1

849 bp

K1 RT-PCRY#) AtHsfA6a cDNA F
M. 100 bp DNA Marker; 1. AtHsfA6a i) cDNA 5 Wr
Fig.1 ¢DNA fragment of AtHsfA6a amplified by RT-PCR
M. 100 bp DNA Marker;1. The cDNA fragment of AtHsfA6a

2.2 BFHEBMEITREHEHN PCR 5ETIEN
A BamH T Fl Sal T XU Y 8 2 K #1156 B9 i
R AR (] 2A) A5 25 1570 bp (9 A I 45 A i D)
P 5 [R) I LACEE 20 0K B A T 00 JB0ORE O A A E AT
PCR il , 25 R 9744 11 29 1 600 bp #Y J Wy . 15 7
B /NH TR (B 2B) , 2% B A4S 2 1) 3R 38 2R IE 1 .

1600 bp —»
1000 bp —

1597 bp

2 B A AR T R IR AR YT (A) 5 PCR A (B) 45 51
A:M. 100 bp DNA Marker; 1. F B 09 325845 2. BamH 1 1 Sal T SUEGEY) 075 35 344
B:M. 100 bp DNA Marker; 1. %f i ;2. PCR 4 3% ! 5 F- W

Fig. 2

Identification of expression vector of AtHsfA6a by restriction enzyme digestion (A) and PCR (B)

A:M. 100 bp DNA Marker;1. Undigested recombinant plasmid;2. Expression vector digested by BamH [ andSal ] ;
B:M. 100 bp DNA Marker;1. Control;2. PCR product
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2.3 HERMEITH PCRENLER

Kl 3 W] SR m T i) PCR ™9 B K/
¥ 5 WA AT R WA TR BB R L ol T BE—
ARt
2.4 BEFAHERET AtHs{A6a B4 M E L

S

FE 9 R 1 bR T AT A5 1) %t 0Ol R
FCRgEE) ., BT AtHsfA6a F1 GFP I i 1t il &
BLPRTE 35S 55 3h 7 19 1 F R L3R5k, BT LWL %% 5]
(43 5308 4yl AtHsTA6a Fl GFP JE i (4 Bl & % 11
(4>, I 4 w] LA 2, 900 F T #0007
AtHsfA6a F1 GFP JE i ¥ fil & 25 1147 76 T 40 T
e, DT UE B 400 R I B S T AtHsTAGa 1E 2
ffa o 2Rk

1 +CK —CK 2 3 4 5 6

1600 bp —> it il — [ 597 bp

B3 B P ST A PCR A I
1.1 000 bp DNA Marker; +CK. T2 Fhi ¥ PCR =4 ;
—CK. B AR ;2~6. $ BL R #5 JF 19 PCR 7= 4
Fig. 3
1.1 000 bp DNA Marker; +CK. PCR product of recombinant plasmid;

Identification of transgenic plant by PCR

— CK. wild type plant;2—6. PCR product of transgenic plants

4 IEW AR AF T R T P 3 K AcHs fAGa TE 20 B B H ) R 35

Fig. 4 Expression of the Arabidopsis heat shock transcriptional factor AtHsfA6a in cytoplasm
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FLALANNE Hsp K& R e 5 08 9 5 7 4 935 Pt
B 5k T (Hisfs) 00800 . Hefs 5 4 #T fF (Heat
stress element, HSEs) {45 & & Hsp FEF 555 3
ANLRRNY . R SR T (Hsl) 85 & TR E N
RS 207 I BT (HSED , L5 4 H 5 5% R 1
T WU s A R R BERE SRR I . WIRT
Hsfs DUFAIE X5 B8 & 45 5 ik A 456 DNA
f9RE J7. Hsp70 Al fiE 2 5 T Hsfs SRR B,
W2 Hsfs AMUE A ENLE S (NLS) 1 B A #%
S S (NESUY , fEFHid . AtHsfA2 & — A F
B AL T M h Y R A T e S D A AR

hREM T FHEEXEZE, WHANEEZLEY
i SR U HE AN A RE S 5 L Y S
W 8l F X 25 6o AT 2 — 25 55 4 DG A % S PR 7
BB R E AW, B s Rk, &=H8
S0V g A A 9 AR TG IS 3 2R F 5T & B, 400 R I A
W SN 7 AtHSTA2 T 155 &5 14 F 76 40 i 5 vh 3%
iR R S — ) 322 A UE B vk . AR ST RT-
PCR 753 NI REFF 20 RNA 1 od [ T B 5 7
AtHsfA6a 5K, I 38 18 #4) f mil & J D5 R0 2 Ak 300 R
IF ML BN AE IE # & AF F RE ER F AtHsfA6a
5 AtHsfA2 —REE 0 T AN IR L 45 R o B % .

FEIE R 0 R IR F AtHsfAG6a 22 fif
FAML T, OF B ARAT . 32 2055 A5 00 R
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Ja - AtHsfAGa 5 52 157 39 i St 7 4i i i A%
/\éHEIH’M%EF,Xﬂ‘?EE‘ Bifs o ¥ 5 rh e i R AR AR
MZECHEE, XL LA 1 ik — LI .

AW 5 T R AL A il R O B RS T
AtHsfA6a TEA0HE 0 5E £, 75 3] T — e 4k %{HFH
ZITE R — IS 2 B8 i AtHsfAGa & i
A E A7 149 22 Ak » AT S0 L 45 3t 36 i ) B O 5 F
— il .
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