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WE: ARG | 5 & Sk B] FIHSFAGD, & B &5 4 57 2 W : FtHSFA6b K R &y 2 AN 25 Fo | AW AT L%, £
CDS 4% 1047 bp, % A5 349 AR, #E1L% R 5 AR FtHSFAGh & & 5 A A0 it F 4 4 AR, B3 TFIRXAEM
M Z B BB TIRXAE R T4 5 R M S AR5 K IL: FIHSFA6h AW A8 % #4%, qRT-PCR 4#7 &
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2 AL PR R AR B R B A AL B A Tt — F AR FtHSFAGD % v 2 IRAR K L B A%, 1 09 AR iR /2 b H b £
48R C4H,4CL.FLS.F3'H RTI #47 qRT-PCR 447, & R £ 7, i K& FIHSFAGD 8L % 5B ¥ 09 F T & miksz, &
RExT eyt ik, SRR BA I P, FtHSFA6b it £ A i@ id Ak " =8 (MDA, malondialdehyde ) 48 | 3 Anit AL 2,54
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The Transcription Factor FtHSFA6D of Tartary Buckwheat
Synergistic Regulation of Salt Tolerance

ZUO Qian', WU Xiao-fang', YANG Ke-li*, XIAO Lu', ZHOU Mei-liang”
('College of Life Sciences , Hunan University of Science and Technology , Xiangtan 411201 ;
*Institute of Crop Sciences , Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract: In order to study the function of HSF transcription factor in Tartary buckwheat, a HSF family
gene was cloned from Chuangiao No.1 in this study. The open reading frame is 1047 bp in length encoding for
349 amino acids. The analysis of gene structure showed that FtHSFA6b gene is composed of two exons and one
intron. The sequence alignment and phylogenetic analysis showed that FtHSFA6b protein was closely related to
CQA-2C in Chenopodium quinoa and GHA-7A in Gossypium hirsutum. Cis-acting elements in the promoter of
FtHSFA6b were predicted and divided into five categories. Biodiversity analysis revealed that there was diversity
of FtHSFAG6b gene. Furthermore, tissue-specific expression analysis showed that FtHSFA6b gene was expressed
in roots and leaves, with the lowest expression in roots and the highest expression in stems. qRT-PCR showed that
the expression of FtHSFA6b was induced under MeJA or NaCl treatments. The analysis of total flavonoids content
in transgenic hairy roots showed that the overexpression of FtHSFA6b could increase the tolerance of hairy roots
to salt treatment, and the total flavonoids content also increased significantly. In transgenic Arabidopsis thaliana,
over-expressing FtHSFA6b can improve the salt tolerance at the germination stage, possibly by decreasing
malondialdehyde content and increasing the activities of catalase and peroxidase.
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H e 52 0 i 5 22 A iR fE 55
Horp 95 R IRAE 8 T RF I 2R AR A R AR
Pt EFEAE SR, W S HA 25 AR
TEMME RS E T . 1E o 52008 SR, BT
DAPE R 5 37 B PR TR, AT DA Gl R 5 3R )
T, RRFEARIAE N SAEAE D) — & [, X 57
P 5L 55 K T (HSF, heat shock factors ) %t K] 14 iff
SEAT LB UESE DR A pe |, LR SRR ns s i AR
FEER b

HSF & i 7 7F T3P Ao feia =i L
K T LA RO R 1 i O v S 2 A
I W) HSF kA 44 0 FtHSF , A58 0 )& HSF
W A R — B, 8 E R 3 BT e e i 4 M
FtHSFA6b, M LIAE HSF MBF5E ge it & 30, i o2
F 5T R & HSF BEAE /W38 T 048 /& L, R
/DHE5E HSF T8 a8 it 52 1 . $hihia 35 2208
IR BB E AR A, SO A ) AR 3R A K
T2 H AN SE R, TTAFL) A T U 0% 30k S AN ) 4542 S
10 2 T 30 A OGS A ) 2R 38 SR 1 kW 38 Y52
W, 20 4T 80 AR AR BIFSY 8 WAL BERE  oE
We HSF LN LI ZRiFL s HSE D H 4k
Yevike, RN 1 A HSF SR TE 3 b va s
2], bl 25 JE ALy TAE AW B4 T, A58 4 7E K
R R I ) 2 > BT 52,30 4~ HSFs
LD, fr ot nT A, M) HSFs BE D2 — AN K 3 A
FM o Bl A 7K R 3 K S5 DR 3000 e 7 R 0 5 G, A
VTR 7 R T R 114 e R T et e A TRl
RS2 H AT 5T EL /b PR G 25 400 R T A A =X
FHY) HSF FE N AR BR AT, A B 5853 F F X
SO fE BT IR AL S AR Y h HSF 5816 5 K 1 ]
TE e BERIBFSE o

KT FEEPUENE S FHLRI B+ o0 A B, B
DL R oA e AR R S s a2 it R e 0
BT BT S . AW E I X SR A FIHSFA6D s
5319 P R W - T o P 1 e AN A A e TN
J& SR A ST 57 22 (Tt £6 P R4 TH Y T f% HSF 1E
I T AR HIABCET A, B8 e B2 0 i — 2D i 5% HSF
FEABAEY R A T R AR

1 #et5RFE
1.1 e Ar R

ik 56 BB K 1 4T B ( DHSa) 4R AT T (A4 A
GV3101 ) B /= A A4 25238 1307 AL B4 k(1] 37

1 5 FI48L g I 05 A= 28 ) 247 ey o [ I Bl 2 B
Vi Wy 24 F 5 7 57 22 31 DR 9% 5610387 T 5 2 2 3L 5
343 635 FHSEA6b-1307 B ARAR BHYEAR R A 4% A
HSF1.HSF2 . HSF3, HSF ft.3 HSF1 . HSF2 fl HSF3
3R R WYl 3 A FtHSFA6b-1307 33 32 35 11
¥ 7T BH 1 #k & iy 4 & HSF-OE1 . HSF-OE2 , HSF-
OE3, HSF-OE ft 3¢ HSF-OE1 . HSF-OE2 . HSF-OE3
3R R HIE,
1.2 EFE RNA WIRELS FiHSFFA6h BEE =&

it P MERE RNA $REURI i 573870 &, 3R 501
7% 15 L RNA J5 [ 5% 5% 159 3 ¢cDNA, DL cDNA
AR, HEAT FtHSFAGh JE[RI ) PCR 4734, PCR 374
2 95 °C 3 min; 60 °C 30 s; 72 °C 60 s; 34 cycles.
P28 PCR 2lifb r= i 28 T 24k L, 3kA5 v [a]
AR B A I AT B Uk AR A PR 5 [ T TR K B
T PCR %2 IE B R i phy b st 1 7 AR g H oK
A B FHI T A3 BT A4 5 A B 1 i 1Y) b R R A
FtHSFAG6b-T. FHT FtHSFAG6h 3K st it n W51
W3k 1.
1.3 &FF FtHSFA6b EEHEYERFED

| F GSDS ( http: //gsds.cbi.pku.edu.cn/ ) 7E
2k W 5 % FtHSFAGD 1) 3 IR 45 Ky 38 4 000 0 437 5
i 11f Plant CARE ( http: //bioinformatics.psb.ugent.
be/webtools/plantcare/html/ ) 7 £k ¥ 3l X 3 [A |- 3iF
2000 bp J¥ #4743 415 38 iF NCBI Chttps: //www.
ncbi.nlm.nih.gov/ ) ' BLASTP ## 2% 5 % Bt [A [7] i
PERSE B R A, 35 H ] MegaX S i E AL, SR
FH B 7 Ry A8 e, v 52 Y B (bootstrap ) Sy
1000 Y%,
1.4 EFF 40 BRI EY SHED T

30 38 43 B IR ZE R I A S A FRAT T 40
1y 2019 AR AT REXT 5 FHSFA6b JE (5
FEBHE B 55 : FtPinG0001727900.01 ) 3#E47 fiff BABA A%
R 2 #5 1 (SNP, single nucleotide polymorphism )
43T
1.5 EFERRESSHHBSHT
1.5.1 YR IEHEWE Ll FrHSFA6L-T Ak N
Kb, FtHSFAG6b-1307F/R K5 ¥4 1 FtHSFA6D
(942 K FE %, L BamHI #1 Kpnl i 5147 14 7= 4
5 1307 #AR R FIHSFA6D FEN AP HIIE [ A
1307 FRARREFYIOT 25, E B A0S, PRI v e
7% A b S IR A ) AR AT B BN P15 3] i R ik
#RAk FIHSFA6b-1307.,



1420

22 %

&1 S¥MFIICE

Table 1 Primer sequences

5144 FK Primer name 514741 Primer sequence ( 5'-3") 3% Function
FtHSFA6b-1307F CTAGAACTAGTGGATCCATGGATCCGTGGTATC FEA FE R
FtHSFA6b-1307R GCGGAGTACCCGGGTACCTTATAATGATCTATGACTTC Gene clone
FtHSFAGb-QF GAAATTCGCAAGTACCAGAAGAG S B PCR
FtHSFA6b-QR CCAACAAGGTATGCCTCAGC gRT-PCR
4CL-QF GCAACCATAGACGCTCAGG

4CL-QR TGCATCGGCTATGGATGGAT

FLS-QF ACTAGGAATGTGATCGCACCA

FLS-QR TCAGAGGGATTAGGTTTACGG

RT1-QF TCAAATAAGCTCGCCTCCCA

RT1-QR GCTGCATTTTGTCAAGAGCG

FtH3-QF GCTGGATTTGCTGGAGATGATGC

FtH3-QR CTTCTCCATGTCATCCCAGTTGCT

C4H-QF GTCCTGGTATCATCCTCGCA

C4H-QR GCGGTGGGCTTCATAACAAT

F3H-QF ATCTTGGAGGAGCCAATTACGT

F3H-QR ACACAAGGAGTCTAAGCGATGA

Hygromycin-F GACGTCTGTCGAGAAGTTTCTG A R R S DR B P A

Hygromycin-R

GGCGTCGGTTTCCACTAT

Positive detection of transgenic hairy roots

152 EFERRENL WK FF FIHSFA6
Sk - anfal R i Eh DI BE AT SRR AR
o M H A R U P B RAR R G i L Yy fE
T PR T AT R 1 7 B AT I A A A4S AR
1 1307 Fl 3 5 35 3% K FtHSFA6b-1307 T 4R AR 1Y
{as 8

1.5.3 FtHSFA6b ] qRT-PCR 3 #f  H T WF 5%
FtHSFA6b B 2H 2 3RAB A, s B AE K —Fm 10 d
W )IFF 15 w2 BN 3R 15 R 25 0t
M, N T H—L I MeJA J& 1515 5 FtHSFA6b
Mk, BUE K — S 10d RN F 15 LW
B, BT &A MS MRS FRIER =MD fEfe
120 r/min B FE IR EIZE G HE 7 1 d, B E 7F 5%
56 20 = A R 2 0 A 50 umol/L A4 2 1 B2 Y ik
(MelJA ), 7EI FZ AL PR )5 0.3.6.9 H1 12 h HUEE,
T X6 1 26 DU % i — HF 3 7 AR ( DMSO ), 422 35 BF
5% NaCl % FtHSFAG6b-1307 i 3 ik B R 4R v 5L
FtHSFA6b 335 1 152, BOAE K — B0 it Rk £
AR, 7E MS (75 100 mg/mL 3k 155 & ) WA R 5%
FLR A SIER A 50 mmol/L NaCl, ¥ = f i B T 5%
120 r/min B8R bR 5 55 5%, BORE B[R] 43500 o
S 0.3.6.12 h o FEEERK -BudEREE
JRAE 3 M Z HSF1. HSF2 F HSF3, 4 HAL R & 5

A A A e BE NaCl1( 0,50, 100, 150 mmol/L ) [ MS
FRREFRIE |, 22 CHE 3R 10 d, Bk Ak #f
4354 H BURE, HSF X1 3 MR R 19 3. I
J5 AT BRSE R A BT S T DR 5 1k B A S
XF i 5 5 B G B g R DR IR A TR 4- PR AL ( C4H,
Cinnamate 4- hydroxylase ), 4- 7 1.8 CoA % 4 [if§
(4CL, 4-coumarate: CoA ligase ).t Fi% 5 i ( FLS,
flavonol synthetase ). 25 ¥ [l 3'- ¥ 1k i} ( F3'H,
flavonoid 3'-hydroxylase ). FRl 2= #if Jt % 7% [iff ( RT1,
rhamnosyltransferase ) #1715 54017, A —F
10 d BARIIEE | ST o B LR S i i
W, TR 42 RNA AYHEHL,

FEE F R SRS B RNA, S5 5 cDNA, &
PR FE FtH3 JR NS L, HI T qRT-PCR 1951
YIF5I L2 1. F 7500 Real Time PCR System #£47
SEHFBEEY R, RN AR WARPE SN 95 °C 30 s; 1
A 95 °C 10's, 60 °C 30 s, 40 MEER; Hfiih
R 95 °C 155,60 °C 605,95 C 155, HPHE
A E 3 A HRER, M RQ=2"T AR TR
ISR ERO STy s s
154 HEEERRBEMSENE NTiH—F
5% NaCl X 1t 63k FtHSFA6b-1307 AR 5 il
SRR, BUE KRS — 2 E B LB AT A4
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23 34K 1307 Filid R A B AR FtHSFA6b-1307 5 S
EAIRMTE MS (&4 100 mg/mL kTR ) WILR;
FRELW) =D . B = AORE T 120 t/min 1Y
FEIR R % 14 d, 2 )5 U BARARAL T B Ry FR
HAE, FERAAE, AT BEE & 20, 34
GteEER

T RAR S R 5 B O SR =R R
PRAR BT 1 7 B A G THE B R 420 nm
REFEATINE . Se gl A T AnifE I 4k Y, =31.857X, -
0.0058 (R’=0.9974 ), LAMZGBE{H A A RE AL AR, 15 T
WeHE (mg/mL ) ALK, B A EGRE TN E Bk
FRAESHTE 420 nm A0 FMOGREE, ) P T At
LRy R R R i
1.6 WEFELERNHES I
1.61 HEEPDEFTHEHENRESRAMEE
E KA FtHSEA6b-1307 #) GV3101 £&HT i i
HEAE IR FEALPLRG O, S5 4005 30 d ZE AT URsk T, A0 Fh
T, PRI T, AR K 2 3 i, $2 1 DNA, PCR
Y8 LA B RG I FHAE 1 ( FtHSFAGb-1307 K%
AR ST ), BRRISCER BH M B -, AR A e
T, AR+

R T AT e S R AU R T A T AR RIS, B3 A
FtHSFA6b-1307 %% 3L R U J7 % 72 HSF-OE1 , HSF-
OE2 ., HSF-OE3 [ T, fCk R Fh+ Fif% 25 48 1307 41
MR, ST R AGE 2 O L A E) 12
MS #5325 B SR 7 d JE G 25 381307 L O
FBEFE P AR 7 d, B 50 mmol/L NaCl b #
3 d JE AL S AR R B ZE S 0L, 75 0 (CK ). 50,
100, 150 mmol/L NaCl #hJHrif 255 F 2 25 %k 1307
L % Rk #6 35 FrHSFAGb-1307 Bl e S e 8, H
T WFGEER o 38 XL ST B AR R (IR 28 5 IR AR
F) WIsZ e, K 5 d 5% 25 481307 A1 FtHSFA6b-1307
e R R IT 4 i R B % 0(CK ), 50, 100 Fl
150 mmol/L NaCl i 1/2 MS Bifgs g5t |-, T B %

7% 7 d JE R AR A K IR, A THF5E NaCl 4k
PEXF FtHSFA6b-1307 5 3 K401 g I A B A= A6 7 1fi
FYSEIA , [a] LA R ST 2R 1 2305 0 ( CK ). 50,
100 F1 150 mmol/L A4 NaCl ¥ & 47 £h i 1 Ab #f
7 d, KA [ Ak B 480 e T AT AT EORE BORE
F N — & (MDA, malondialdehyde ), i3 % 1k & fif
( CAT, catalase ) Fl 1ot %8 1k ¥ i ( POD, peroxidase )
TEMIE . R ALY 3 NN ESR

2 FHRESH

2.1 FtHSFA6b M E5EMIERFED

JIIFE 1 55 RNA 280, RNA [ %53 cDNA,
DI % 53 e i cDNA VEAIAR , 847 H 1) 7 Bk A
o1, PCR P4 S UL 1, 9738 i B i B 5 3
R CDS K 1047 bp #H—2, it H A9 7
R

GSDS %t [H 45 4 75 #r 45 R & (K 2),
FtHSFA6b 3£ [H 2 A48 87 F1 1A% 74 e
i Plant CARE #X X JEA 3% 2000 bp J3751 53
BT, KIAFAE 4 DR HeE (R s+ %0 oot
St BE e 1 6 A4 R A= 0 36 e 19 5T K ER e Y TG
), 25 R 2 s,

bp

1000

M: DL2000 bp marker; | : FtHSFA6b FEN 4 145 R
M: DL2000 bp Marker, 1: the PCR amplification of FtHSFA6b gene
B 1 35 FtHSFA6Bb E[F CDS Kl g
Fig.1 CDS sequence amplification of FtHSFA6Bb gene in
Tartary buckwheat

il FAICDS w7/ Fiffupstream/downstrearn  — N5 TIntron

0 I 2 3 4

1 1 1 1
5 6 7 8 9

HH K (Kb ) Gene sequence length
2 FtHSFA6b ERE%H
Fig.2 Gene structure of FtHSFA6b
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Table 2 Cis-acting elements in the promoter sequence of FtHSFA6b

Vs TR 751 B ke
Classification Cis-acting elements Sequence Number Function
Jash PO TATA-box TATA TATATA 74 TATA HE , § S i AT
Promoter core element ATTATA TATAAAA
CAAT-box CAAT CAAAT 44 CAAT HE , % s Bt e
CCAAT
P SR R T AT 1-motif AATTATTTTTTATT 1 S R o o
Rhythm, Light response element GATA-motif AAGGATAAGG 1 SR 7
G-box CACGTC TACGTG 4 S RE e R T
TAACACGTAG
ATCT-motif AATCTAATCC 1 O B i e
Box 4 ATTAAT 5 O B i e
TCT-motif TCTTAC 1 O e i e
AR 3 T S T MYB TAACCA CAACCA 4 ek R TA5 B 5,
Abiotic stress response element WRE3 CCACCT 1 B ES T
LTR CCGAAA 1 AR 7 T
ARE AAACCA 1 IR
TRE N CGTCA-motif CGTCA 1 W 37 4% T 52 P i
Hormone responsive element TCA-element TCAGAAGAGG 1 i R 7K A7 T
TGACG-motif TGACG 1 W B TR 1
ABRE TACGTGTC ACGTG 4 M 7 o 7% 12

2.2 FtHSFA6b &= H [ bk Xf K #t 4L 53 1

FIH NCBI 7EZEHR 15 , 16 B 22 S5 AR DL RS 44 1
(%45 15 FtHSFAG6b #EAT LU X, #F— D i i R 48 &
HRCE 3), 45 571 FtHSFA6b 525 CqA-2¢ Fil
HifE GhA-7a, GAE288 SE4% 5 R4 .

CaA-2b Caffea.arabicaliift
{RrFNV% Rhamnella.rubrinervishiFLJE
BvA-2c Beta.vulgaristilt3Z

CoHSF Corchorus.olitorius 8 ik )&
CcHSF Corchorus.capsularis T WK
DzA-7a Durio.zibethinus¥i%
ZjA-Ta Ziziphus.jujubaS)E
FtHSFA6b Fagopyrum.tataricum5+7% &

CqA-T7c Chenopodium.quinoa%23%

GhA-7a Gossypium. hirsutioniy; J&
GdES288 Gossypium.darwiniitif J&

0.20

B3 FtHSFA6b RERBREBHRZLEN
Fig.3 Phylogenetic tree of FtHSFA6b and the
homologous proteins

2.3 FtHSFA6b EERSHES
ARG RYEPEI SN 2 S YR gmtid X ad 3 4

SNP 13/ £ 37898046 .37898203 .37899329 47/
By, &5 5 0L 3% 3,3 Ao A5 14 1 3k 22 FE M R B
37898046 ( A/G ) .37898203 ( A/G) . 37899329 ( A/
C), il FtHSFA6b FENAFAE = R
2.4 FtHSFA6b B LR SE RIERIE ST

BUNZE 15 HMR S5m0k X FiHSFAGD
HEAT L BURE S M R IR B (18 4 ), FtHSFA6b 1A
TEZE PRI i e, AR Y 14.4 48 FORETE
SRR Y 2.22 A% INAEAR T 3Rk iRk, R W
FtHSFAG6b 3N BAT H AR R R 7k
2.5 FtHSFA6b TEERRPHIINEES 7
251 ERRUFSREFEERRZNEE £
P32 BAIRAR, $2H 6 R ZR 1% DNA, i PCR 431
Y TE N FE R B RAR FHMEAR R (B 5), 2~7 5 6 4>
R 2, 2 R FIMERE & ( FtHSFA6b-1307 P A5 A
B EARAR ), 3~7 #E R BHIEMR ZR ( FtHSFA6b-1307
B AR ERAR Do FHEER R #E— 2 H T
FtHSFA6b-1307 TEEARAL AR, &l B sy 3.
4.5 R BIXF R 3 > FKik FIHSFAG6h-1307 B4R 1%
ML Z HSF1.HSF2 . HSF3,
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Table 3 Diversity analysis of FtHSFA6b gene
FRAEMEMRS 37898046 il 37898203 fE 37899329 f'f ||FREAEIGS 37898046 fE 37898203 i 37899329 i
Buckwheat Location Location Location Buckwheat Location Location Location
material number 37898046 37898203 37899329 ||material number 37898046 37898203 37899329
LN1 A A A XZ17 C
NMG2 A A A XZ19 C
NMG3 A A A X720 G G C
NX6 A A A X722 G G C
QHS8 A A A SX-33 G G C
QHY A A A SX-51 G G C
XZ10 A A A HB63 G G C
XZ11 A A A HB68 G G C
XZ12 A A A HB74 G G C
XZ13 A A A HBS§2 G G C
XZ15 A A A X794 G G C
GS190 A A A YN101 G G C
X721 A A A YN273 G G C
SX-23 A A A YN296 G G C
SX-24 A A A XZ313 G G C
SX-25 A A A JPN325 G G C
SX-26 A A A JPN327 G G C
SX-27 A A A JPN328 G G C
SX-28 A A A JPN329 G G C
SX-29 A A A SC439 G G C
70| @ 2,52 NaCl 1 MeJA MR LEZHTERRRIE
ol ST qRT-PCR 45 5L W, 7 FtHSFA6b-1307 1 %
0 iKAY 3 MR AR (HSF1 HSF2 HSF3 ) H, i ik g 4Ak
mm% 0 BRI Rkt BT AE R A4 19 5.26 £5 . 11.13 £, 6.54
de w1 %5 M 23381307 BYFED b i 5 H7 A B A4 JC i
EERE FHEZE S (18] 6A ), i e TR SR B % 2 1 R A
N A 6] 45 , R0 0 2 A RTRAL I O Ao
i b fe ek it (B 6B ), J2 0 h Y 4.76 %, 50 mmol/L
o b ﬂ NaCl i FLHg FHSFA6b-1307 it 35 35 b4 ik K 5
ol L] ; T 5 F I 6C ), ELAEA T3 b i ek
root stem leaf A ) B, b 0 h 1 2.26 %, M £E 50,100, 150
ENGTIE mmol/L /N [F] NaCl Zb B 45, HSF [ (1 3 34 1t

Different organizations
a FRTE P<0.01 /K- b2 5 53
b KIRTE P<0.05 KF [ 25 83, T
a significant at P<0.01 level,

b significant at P<0.05 level, the same as below

Bl 4 FtHSFA6b B4 RERIES T

Fig.4 Tissue specific expression analysis of FtHSFA6b

] d bE TG NaCl 4b 2 119 2 3K 5 /&, HSF H 50, 100,
150 mmol/L NaCl 4t # % & T 5 Jt NaCl &b # %) Hb
1B 43 51 J2& 6.59.4.78 . 6.05 £5 (1€ 6D ), Hf A= %I A4
FG 23 38,1307 By JE PR Rk i A R R SR FER AR
%) 4b BTG A5 Ak, PR G 2R A o] BB AF £ 1) HSFs
FERR S ASBFGE T FIHSFAGD KPR ) 335 545
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1000bp —

A IR BRMRATE TR 5 a2 5557 10 d R FRICEE s b RATERILE 10 d BB ; 2 MS WA FRIE TR 14 d BRI B: %
FEPR B RAR 1737 %5 ; M: DL2000 bp DNA marker; 1 ; FtHSFA6b-1307 kL, FAPEXS IR ; 2~7 . FE 3L EARIRAR 2R
A': Induction process of Tartary buckwheat hairy roots, a: Tartary buckwheat vaccine was cultured for 10 days, b: Hairy roots 10 days after
Agrobacterium infection, ¢: The hairy roots were cultured in MS liquid medium for 14 days, B: Molecular identification of transgenic hairy roots,
M: DL2000 bpDNA Marker, 1. FtHSFA6b-1307 Plasmid, positive control, 2~7: Transgenic hairy root system
5 EREBARHFZSIESHTERE

Fig.5 Induction process and molecular identification of hairy roots of Tartary buckwheat

A 120 a B
L . a
100 F r —I—
6
5 wr -
1 4 b & 5T
| §- —-— i § F
®E 60t b KE 4l
= o =
Xz ®5 L
*3 72 .0 b
S =s 3
& 40t *3
e L
2r b
20 + r b b
c c | |i| m
Lo oo BRSNS
A4 1307 HSF1 HSF2 HSF3 0 3 6 9 12
ENGILEER AR (h)
Different root Jasmonic acid treatment
NaCl Ommol/L
C D B NaCl 50mmol/L
[ K9 NaCl 100mmol/L
35 I NaCl 150mmol/L
30 a L
- ol
25 r
= 25+
g 50 m% I
2 201 18 @
2 X 2 20F
H & ®E L
WS 15t b Ze
= o =z 15+
= 5
£E b e
g 1or 10 b
0.5 ¢ 5L
0 : - : Iﬁ 0 m
6 12

A4 1307

0 3
50 mmol/L4ALALE (h) NG
50 mmol/L Sodium chloride treatment Different root

Ad: BPERIBIRAR R 5 1307 Fe2s sBIRAR A s HSF1/2/3: % 1307-FtHSFA6D BARIRR R,
HSF: HSF1, HSF2 fil HSF3 3 MRAK T, TIA. c: TREMEER
A4: Wild type hairy root system, 1307: no load hairy root system, HSF1/2/3: Transferred 1307-FtHSFA6b hairy root system,
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