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Abstract In order to study the characteristics and functions of wheat FTSH genes, TaFTSH6 was cloned from
wheat "bobwhite". Phylogenetic tree analysis showed that the amino acid sequence was very similar to FTSH6
sequence of other species. SMART analysis showed that TaFTSH6 had a conserved N-terminal transmembrane
domain, ATP binding sites and hydrophilic Zn*" metalloproteinase domain. The gene was located on chr7D
chromosome of wheat, named as TaFTSH6-7D. Cis-elements analysis of TaFTSH6 promoter sequence showed
that there are several drought responses sites CAACTG and a heat stress response site GACnnCTCnnGAA in the
promoter, as well as many cis-elements related to hormone signal transduction. Quantitative expression analysis
of TaFTSH6 gene in wheat seedlings under drought and heat stress showed that both drought and heat stress could
increase the expression level of TaFTSH6 gene in root and leaf tissues, which indicated that TaFTSH6 is induced
by drought and heat stress. Further study on the function of TaFTSH6 gene in wheat will partly support theoretical
guidance to wheat breeding for drought and heat stress tolerance.
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FTSH (filamentation temperature-sensitive H) & —
B A R N K, JB T AAA (ATPase associated
with diverse cellular activities) & [ i 2 i (Ogura and
Wilkinson, 2001). % BRAA N Jil5 45Kk . ATP
M Zn> 25500 1, AR IE B S SRAR IR 5 15
K7 HAK 2 HAC R ERYIE R &4, 1KH ATP [
i G 77 A B BRI R A 2R IR S 1, AT R T AR
W) 1IE 5 A K R E (Kihara et al., 1997; Kihara and Ito,
1998; Ito and Akiyama, 2005). FTSH & £ 44K
WAFFIY, IESGRBE DN Rk PRI B i N R A o
SEHE SRR (Bacillus subtilis) PRt B (Esc-
herichia coli)™ B A KB [, $1 %8 FUIE (Deuerling et
al., 1997; Jayasekera et al., 2000). FTSH &K & W] H 4
ANAS R T /INELAE K A B Hh e G2 A [R] 2 284 B 43
T ST K B (Schumann, 1999), 224 BV 7E i B 28 16
#F B (Deuerling et al., 1995) FLEE FLER B (Lactococcus
lactis) (Duwat et al., 1995)48L ¥ 7+ (A rabidopsis thaliana)
(Lindahl et al., 1996) {5 (Nicotiana tabacum) (Seo et
al., 2000)~ & 1& (Medicago sativa) (Ivashuta et al., 2002).
B 25 V8 K (Citrullus lanatus) (Akashi et al., 2004). #4541
B (Synechocystis sp) (Kamata et al., 2005)+ % i (Solanum
lycopersicum) (Sun et al., 2006a)~ = K(Zea mays) (An-
djelkovic and Thompson 2006)~ % 3 (Spinacia oleracea)
(Yoshioka et al., 2006)~ 7% 3&(Brassica juncea) (Knight
et al., 2006)~ 8 2 (Solanum tuberosum) (JEEEE, 2007)-
521 5 (Xerophyta viscose) (Ingle et al., 2007). 7K 7
(Oryza sativa) (Zhang and Sun, 2009). K 5.(Glycine max)
(Yin et al., 2011) B LA B (Lactobacillus plantarum)
(Bove et al., 2012) £ 4 (Arachis hypogaea) (FBF AL
452016, IL TR AR, 44(12): 74-77)- V4 JRGE 82 4
(Acidovorax citrulli) (ZEZE 55, 2019)% Z M A+
RILAFFE .

FTSH 25 A0k 22 Pl 53 i iy 97 o i
B P 38 38 A B A R R FTSH BRI R A &
(Kamata et al., 2005), $t = FTSH & [ B 1 A8 Y0 FL AT
PR 2R3 R of AR 5 R R T v SR A M 3 P SRR
T FTSH i3t 2 525 ) 5 S5 i F3 P R 25 14 19 I (Bove
etal, 2012), PG/RWRER I FTSH = D5 ok 2% R AL A4 AE
W R SR A SR R B AR K R T B ek
(ZFEFETE, 2019). EHEYH I FTSH 2 548
VI AR 5 e Sh e S S 8 R,
WA RERE YN FTSH ZEHRIRIE & . a0, AWy
183 BOE 45 MsFTSH & R 3234 5 19 /i1l (Ivashuta et
al., 2002); A8 T BRI IT AeFTSH11 (Chen et al.,

2006) 7 fifi Le FTSH6 (Sun et al., 2006b) 3 [ 3£ 1A &
Bahns TR A SR E SoFTSHA-like ZEHIFEM Fr
AR 2 L ()20 & B B 3G N (a8 S, 2007); #hbhid
i 9 MU FTSH BEFIFRIAE B, HPafE—4
FTSH6-like 3£ R FAESE, 2016). FTSH R i s
AR 55 s PR 524, $L R I+ WO 3Rk AFTSHI1
A BT XS #4388 AR T 52 1% (Chen et al., 2006);
FTSHi5 nJ #1322 AH O I IR (1) R0, 4 F7 20 P A AL
6 J5F- #7(Wang et al., 2018b; Have et al., 2018). {HH
B AR WL FTSH JE A LE /N2 o (R FE 4R

NGRS EEE R AR, EAERIANE
FEIX, AN BEAS W 4 T A2 T R A E,
7 EE o 52 38 7 B ) s, BRI, R N R
PERTTL R T /N 22 (1 vy 7 A = AL o it 87 B A
B X . NT IR/ FTSH BRI EEF T fE , AT
FLLL/NFZ “Bobwhite” MM kL, TET — AN E
TaFTSH KKK TaFTSHG, F-xt Hit A7 W15 B2
SIS T e AR E R Rk B AR A B, DA
R/INFZ TR T i AR SR A RS B, AN T AR
PEE PR R .

1ER551Hh

1.1 TaFTSH6 EERER S EEF JIHI# B9 #r

PL/NZZ 1 7 cDNA AR, H TaFTSH6F F
TaFTSH6R AT PCR 438, 3 7= 1% IR b st
Fig FEL KRS, AT KT 2 000 bp A3 R A BL(E 1),
S —80 K H 1 Brli gt It 5 pMD19-T 2
RIES, F A KA R (E. coil) DHS o 23S 40, %
=22 3 B % PCR 1 348 PH 14 5 I L 302 B0t s 2%
BAHERIERMF . %75 BA 2 049 bp [1) ORF, 4t

M 1

Kl 1 TaFTSH6-7D B 171

VA: M: DL2000 Marker; 1: TaFTSH6-7D PCR 7=%¥)

Figure 1 Amplification products of TaFTSH6-7D PCR

Note: M: DL 2000 Marker; 1: PCR product of TaFTSH6-7D ORF
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683 MR . HEEK 7 41 fE /N2 FE K 2 URGI F gk
FTHexE, RBLZFIE R AL T chr7D 4tk b, Kk, 1y
4N TaFTSH6-7D.

SEASFE IR FTSH S5 18 5 51 3047 340 A% 53
W1, TaFTSHG J7 55 F AR F0 ) FTSH6 A8 AL BE =
FTSH6 JT BT B AR A7) OO ) Pt B
B R 2 7B 2) TaFTSH6-7D 5 3H: 5 R 4H %%
Wi (Aegilops auschii)f [FIVRME £ 5, 155 99%, 5
TaFTSH6-7A 5 TaFTSH6-7B B§45 £ 57, HAk#F.
FEAEAR B KFE B2 BoR SRR gk R, 53 A
YIMI FTSH6 SR% % Rz

1.2 TaFTSH6 EB &0

Xf/NFZ TaFTSH6 £ 7 41 57K F K22 A £ oK
(1) TaFTSH6 & [ /74347 Lext 734, KB FTSH6 7
Hil i ARy, LA LR FTSH SR £, 5 5l & 1
90~670 aa [l 7£ 164~182 kb FHLH R <F (1 #E I N
U AE R . 7E 260~268.315~320 1 360~366 4bA Hit
I ATP 45467 £, 1E 260~268 4t WalkerA i 5
45 K 4 GXXGXGK  (S/T), 315~320 4k N 14 5F
WalkerB 25141 VFIDE, 7E ATP &84 47 &5 184
AU LLRXGRX KRR A4519(375~381 4b) (KI3).

1.3 TaFTSH6 REhFFF 5 AE B T EEoD

X TaFTSH6-7D = R 4 15 [X A2 46 %5 69 1 b U
2 kb 7oA XS N (9 8 B 7 AT 0 A, 45 R B,
£ ATG 7 56 bp<339 bp.1 101 bp £l 1 833 bp 4ib
KIL CAACTG T Fm Rifr 51, £ ATG L 234 bp
Ab R B GACnnCTCnnGAA # S e [R F &5 54 05
BrutZ 4, TE TaFTSH6-7D 3K J& ) ¥ X IS AF EVF
Z 5K R MM AAE R o MR Stk
S BRI BN AE B % e R AR A1 3 35 e
M) J82 A 2 (R AR FH R 4% e R (R 1)

1.4 TaFTSH6-7D ETEMFAMELETHRIEZE
10

NT I TaFTSH6-7D 3 PR 5 A # i 3a 1)
Wi BN L, A RT-PCR J7 1550 M 75+ 2 AR B Ab
PR, WH/NEM R IR AL TaFTSHG FE R FR1E
Rito SR ER:ETREMHE T, /N AR
TaFTSH6-7D 2R W3RIE E5 R R AR a3,
FEA R EAIE 12 h J5, TaFTSH6-7D 2% R 13R85
75 20 ZURAR 2 23 rp 2 ) 2 B0 35 B WG J 25 34 v
P, AN AR AL TaFTSH6-7D FE
PFRk B RIS m RN ES, A 6h.2d

(6 h/d)F1 3 d (6h/d), TaFTSH6-7D J: A )R 1R B AE
LR EIG S, AR SR B 2 = (B 4). DL R4k
RULHH TaFTSH6-7D 2K %2 T 2 MAMHE R T .

2 11ig

TR ALE B A 3 S e T I 22 Fh JE AR A A0 AR 4
IE, BT RS P R A AL T A 455 3 5 R
A2 KRB R W 82 TR] R O 2R IR B T N —
(Chen et al., 2020). A= 1438 i [ fi 73 i A3 2 1
R R R R 1, W AR R R AR K R B A
%o PRI R 0 S (Wang et al., 2018a). A= W44 A [ i 2
F1R 177 203 B MR ATP [ BRI 72 Ak i
ATP M)z 3 E A A RS, RN FIE K
BT R 85 F 8 (caspase) i 15 L8 AL AR 1Y) La & F 5
BAR . mUREEAR N Kex2 7K fif i 145 44 A 40 I SR THI
) 7K fift B 42 45 25 (Ling et al., 2019). FTSH & [ i [4
fil R BT ATP Sefibae &, £ RBITE T,
FTSH PARIR [ RN Ak 1 205 45 A7 HEIKC
IRV B W), Foi 1 52 195 B2 A 12 11 (Kato and
Sakamoto, 2019), [ fiF k5 75y 85 H R FEE 1R 2 25 FR A
(Nishimura et al., 2016). FAFIR 2 ALTE T 6 2 B &
fhY, AT ISBE Bl S5 TN B R R B O SRR
2 5 T (Kato and Sakamoto, 2018), #& 41 Afg i 22 1 1
KRB . (Kl FTSH 8 Hf SR B A — A N i
S5 F I — AN B ZE BT P ) C o X 4. C i [X
A% ATPase M4 I B4, ATPase 4t 38 K 4% %
rEfgr)ohae, W — MR R SR R A 3 &R
FIB PR i = b e ARBEFOR I, AEPFE) FTSH6
A AILE N I (195 IR C 35 (1) ATP 456 67 1A
LORS BIRAR I AL H L ORAF o

IR, % FTSH 2 H Al i /F AL BE 2 220
FTSH & (A i 54 76 5 10 5 a3 MBS v il th O o e
(Kato and Sakamoto, 2018). LF§F+A 12 1~ FTSH %
PR DR . Horh 9 i T~ 85 11 5T DA S Ak 1) 2R BEAAR i
b 3 PR AL T ERRLARRE [ FTSH 25 1 W23 H. 4]
KB R BB NRRTE , MH 5 ) FTSH RAZAE
MR B I S I S B 415 1) i 1 (Kato et all.,
2012), H4NFTSH &S5 R4 N2 5 JE B+ D1
HENOEE AL SR AT LR B 5 B A P %
fif Je SH 2% R, = FTSH FIH0L g IF 9878 0k A e 45
15 D1 F H 2 F, ROS (Reactive oxygen species)fs 5
FFANFAG R AL, 0 3 i aE 22 Bt B v 1) AU
(Zaltsman et al., 2005; Dogra et al., 2017; Wang et al.,
2018a). #ATM , FTSH £ [ Bgvd M 18 15 77 20, FTSH
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QIFTSH6
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AoFTSH6

P&FTSHs

Pl 2 FTSH6 (¥R 3

VE: B HEE BT A BRI R 2 R Accession 5 430 9 : QIFSTH6(Quercu lobatas; XP_030954247.1); QsFTSH6 (Quercus suber;
XP_023912746.1); JtFSTH6 (Juglans regia; XP_018813999.1); GmFSTH6 (Glycine max; XP_003552529.1); ApFSTH6 (Abrus precatorius;
XP_027351682.1); VWFSTH6 (Vitis vinifera; XP_002283393.2); PaFSTH6 (Prunus avium; XP_021812467.1); MAFSTH6 (Malus domestica;,
XP_028963645.1); AtFSTH6 (Arabidopsis thaliana; NP_568311.2); CSFSTH6 (Citrus sinensis; XP_006482602.1); CmFSTH6 (Cinnamomum
micranthum; RWR84016.1); DcFSTH6 (Dendrobium catenatum; XP_020697708.1); MaFSTH6 (Musa acuminata; XP_009381413.1);
AoFSTH6 (Asparagus officinalis; XP_020255491.1); PAFSTH6 (Phoenix dactylifera; XP_008802626.1); EgFSTH6 (Elaeis guineensis;
XP_010939484.1); CIFSTH6 (Carex littledalei; KAF3329191.1); AcFSTH6 (Ananas comosus; OAY79220.1); AeFSTH6 (A egilops tauschii;
XP_020164802.1); HVFSTH6 (Hordeum vulgare; KAE8798980.1); BAFSTH6 (Brachypodium distachyon; XP_003564049.1); OsFSTH6
(Oryza sativa; XP_015641788.1); SbFSTHG6 (Sorghum bicolor; XP_002438106.1); ZmFSTHG6 (Zea mays; ACG28886.1); DoFSTH6
(Dichanthelium oligosanthes; OEL32993.1); PAFSTHG6 (Panicum hallit; XP_025812318.1); SiFSTH6 (Setaria italica; XP_004965045.1);
OsFTSH2 (Oryza sativa; XP_015643053.1); AtFTSHS (A rabidopsis thaliana; NP_563766.3); AtFTSH2 (Arabidopsis thaliana; XP_015643053.1);
OsFTSH1 (Oryza sativa; XP_015643811.1); AtFTSH1 (Arabidopsis thaliana; NP_564563.1); AtFTSHS (Arabidopsis thaliana; NP_568604.1);
AtFTSH7 (Arabidopsis thaliana; NP_566889.1); AtFTSHO (Arabidopsis thaliana; NP_568892.1); OsFTSH7 (Oryza sativa; XP_015625409.1);
AtFTSH3 (Arabidopsis thaliana; NP_850129.1); AtFTSH10 (Arabidopsis thaliana; NP_172231.2); OsFTSH3 (Oryza sativa; XP_015626112.1);
OsFTSH8 (Oryza sativa; XP_015639995.1); AtFTSH11 (Arabidopsis thaliana; NP_568787.1); OsFTSHO (Oryza sativa; XP_015621895.1);
AtFTSH4 (Arabidopsis thaliana; NP_565616.1); OSFTSH4 (Oryza sativa; XP_015621656.1); OSFTSHS (A rabidopsis thaliana; XP_01-
5615459.1); AtFTSH12 (Arabidopsis thaliana; NP_565212.1)

Figure 2 Evolutionary tree analysis of FTSH6

Note: the access number and Latin name of the proteins and their species in the figure are as follows: QIFSTH6 (Quercu lobatas; XP_030954247.1);
QSFTSH6 (Quercus suber; XP_023912746.1); JtFSTH6 (Juglans regia; XP_018813999.1); GmFSTH6 (Glycine max; XP_003552529.1); ApFSTH6
(Abrus precatorius; XP_027351682.1); VVESTHG6 (Vitis vinifera; XP_002283393.2); PaFSTH6 (Prunus avium; XP_021812467.1); MdFSTH6
(Malus domestica; XP_028963645.1); AtFSTH6  (Arabidopsis thaliana; NP_568311.2); CsSFSTH6  (Citrus sinensis; XP_006482602.1); CmFSTH6
(Cinnamomum micranthum; RWR84016.1); DcFSTH6 (Dendrobium catenatum; XP_020697708.1); MaFSTH6 (Musa acuminata; XP_009381413.1);
AoFSTH6 (Asparagus officinalis; XP_020255491.1); PAFSTH6 (Phoenix dactylifera; XP_008802626.1); EgFSTHG6 (Elaeis guineensis;
XP_010939484.1); CIFSTH6 (Carex littledalei; KAF3329191.1); AcFSTH6 (Ananas comosus; OAY79220.1); AeFSTH6 (A egilops tauschii;
XP_020164802.1); HVFSTH6 (Hordeum vulgare; KAE8798980.1); BAFSTH6 (Brachypodium distachyon; XP_003564049.1); OsFSTH6
(Oryza sativa; XP_015641788.1); SbFSTH6 (Sorghum bicolor; XP_002438106.1); ZmFSTH6 (Zea mays; ACG28886.1); DoFSTH6
(Dichanthelium oligosanthes; OEL32993.1); PAFSTH6 (Panicum hallii; XP_025812318.1); SIFSTH6 (Setaria italica; XP_004965045.1);
OsFTSH2 (Oryza sativa; XP_015643053.1); AtFTSHS (A rabidopsis thaliana; NP_563766.3); AtFTSH2 (Arabidopsis thaliana; XP_015643053.1);
OsFTSH1 (Oryza sativa; XP_015643811.1); AtFTSH1 (A rabidopsis thaliana; NP_564563.1); AtFTSHS (A rabidopsis thaliana; NP_568604.1);
AtFTSH7 (Arabidopsis thaliana; NP_566889.1); AtFTSHO (Arabidopsis thaliana; NP_568892.1); OsFTSH7 (Oryza sativa; XP_015625409.1);
AtFTSH3 (Arabidopsis thaliana; NP_850129.1); AtFTSH10 (Arabidopsis thaliana; NP_172231.2); OsFTSH3 (Oryza sativa; XP_015626112.1);
OsFTSH8 (Oryza sativa; XP_015639995.1); AtFTSH11 (Arabidopsis thaliana; NP_568787.1); OsFTSHO (Oryza sativa; XP_015621895.1);
AtFTSH4 (Arabidopsis thaliana; NP_565616.1); OsFTSH4 (Oryza sativa; XP_015621656.1); OsFTSHS (Arabidopsis thaliana; XP_01-
5615459.1); AtFTSH12 (Arabidopsis thaliana; NP_565212.1)
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QFLR!
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[QsEFTSHE

IAATNREEILCAA
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TaFTSH6-7D
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TaFTSHE6-TB
HVETSHE
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QsFTSHE

ATLTEGHDE VORVTLIPRGOERG
GEAVCATLTEPGHDEVQREVTLIPRGCARG
TaFTSHE-7D
TaFTSHE-TA
TaFTSHE- 7B
BVYETSHE
ZmFTSHE
QsFTSHS

Bl 3 AS[F ¥l FTSH6 (1 ClustalW 4341
¥E: HVFSTH6, OsFSTH6 il ZmFSTH6 4}
98980.1, XP_015641788.1 1 ACG28886.1

Figure 3 ClustalW analysis of FTSH6 among different species

S 3CVVLEML ARNSMSERLASDIDS

BAKRZE, KFEA KK FTSH6 2K A R IE R 741, Accession 5

AETTEPSig{aa sgrus
EpEE S TSSEMSYS

BCME
RECMEPNTCTE
SRARPCMEFPNTCVTF

AAEEVIFGEPEVTTCAAGDLE:
AAEEVIFGEPEVTTCAAGDLO:
5 LGGEAAEEVIFGESERTTCAJGD LOU

T Ew’
VARCMVTTECMSEIGEWALJE!
i Tl ARCMVTIFCMSEIGEWALTD)

4918 KAES7-

Note: HYFSTH6, OsFSTH6 and ZmFSTH6 are amino acid sequences of FTSH6 protein of barley, rice and maize, and the access num-
bers are KAE8798980.1, and XP_015641788.1 and ACG28886.1 respectively

F AR R 2 408 E R, FTSH (B AR D) 6e
AR 34 77 2R 7 ZIR N I A
FTSH #4182 5 406 5 R4 538 10w .o

FR2E&MH T, B (Ingle et al., 2007)- &I TAEM 7
TR FEF A P I (Akashi et al,, 2004). £k (Andjelkovic
and Thompson, 2006) 7% 32 (Knight et al., 2006)- &%
B EHEE, 2007) S YA NI KIWE FTSH BER 3R
R BN INEL FTSH B H M KE G . KER &+
FTSH %= R 2 & 1 3% in vl 34 58 5 4 (Zhang and
Sun, 2009). WA F] S Le FTSH6 F: R KA F
4 /11(Sun et al., 2006a; 2006b). fLLEF T+ FTSHI1 &
I Bt A B TR0 R B AA T 32 14 (Chen et al.,
2006). fE/NZEHFIFFLRIL, #HIE TN VN G
FTSH2 FI5 5 W3 = T #VBUT F(Wang et al., 2015).
AW SR I, E/NEE, PEG B4 T B 83
36 CHATRA M TaFTSH6-7D 3E KR IE B4
©ETE, SHEEY RRE — B RS
RV TaFTSH6-7D it R 52 1 5 A # i ae 195 =
X} TaFTSH6 B:5 Dy fig o R ¥ 1 20 f A St ek

RN T3 T B At 17— g BL 5Ll

3 BRI TR
3.1EMM R R ANE
TG IRRE = A6, /N (Triticum aestivum L.)

i A Bobwhite Ff 1B 55 77 36 h 4°CH5 9% 5 d 12°CH;
£ 5d25CH % 2 d e % # 2| 12MS K =l 1
25°C (16 h)/20°C (8 h) (B/1) MK HESE 75%%%
9% & =i, gl AT LT 5 (15% PEG, 6 h,
12 h, 24 h #1148 h). #4(36°C, 3 h, 6 h, 2 d (6 h/d)#1 3 d
(6 Wd))iie AbER, H DAIE & A KL P B . Sl VR
AR, -80°CH-TE

3.2 RNA 2Bl ¢DNA &R

Z: 8 Trizol £ /22 I H FIAR H $2 HUEL RNA,
TRUESEHL RNA MITEMR A% T, I HAE KRS R i .
RNA # i 2 B DNA J5 2 & Tiangen A 7] 1] — Pk
1 R B B A % cDNA, —20°C{R 47«

3.3 5|¥i%it5 PCR #718

ARSI BT 51 40(F% 2). | TaFTSH6F 1 TaFT-
SH6R k47 3 [K 50 [ , PCR JX B FE 7R : 94°C Fil AR
5 min, 94°CAE Mk 45 S,60°C A A73B Kk 45 S, 72°C ZE A
120 S, {7 5 M@, BEAMEPA IR JGER FE LT — S FEAR
1°C, FEAKN 55°CJE 30 MEHR, 72°CEE A4 10 min,
12°CHRIE . %6 & PCR K H ABI Stepone plus &
i PCR X %%, #/E = SYBR Green PCR Master Mix
(Applied Biosystems) i 71 & 1 B3 45, 5 1 AR AE 5] 9
R, 3% i 5l W BT HAE SRR B A, SR R A
7E Wheat Gene Index database (http://blast.jcvi.org/euk-
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2% 1 TaFTSH6-7D JA 811 ¢ SIAAE F et 20 #r
Table 1 Cis-elements analysis of TaFTSH6-7D promoters

B2 (A Thie FF 3
Name Position Function Sequence
AAGAA-motif 25-, 1409- i v B i L e GAAAGAA
Cis-acting element involved in the abscisic acid responsiveness
ABRE 1595+, 95+, 230+, Jliv& MR BTt ACGTG, CACGTG
190+, 231+ Cis-acting element involved in the abscisic acid responsiveness
ACE 796- S BT CTAACGTATT
Cis-acting element involved in light responsiveness
ARE 402+, 1777+, 564-  REAES AT 0l AAACCA
Cis-acting regulatory element essential for the anaerobic induction
Box 4 36+ Z 5560 R {R 5 DNA BEHK—#8 5 ATTAAT
Part of a conserved DNA module involved in light responsiveness
C-box 1821+ e B oA ACGAGCACCGCC
Cis-acting regulatory element involved in light responsiveness
CAT-box 1471+, 1950+, 1500+ 73 A ALK T/ GCCACT
Cis-acting regulatory element related to meristem expression
CCAAT-box 857+ MYBHv1 45547 & CAACGG
MYBHv1 binding site
CGTCA motif 956-, 1834+ SR TR FH I ) S e A CGTCA
Cis-acting regulatory element involved in the MeJA-responsiveness
G-Box 94-, 230+, 189-, JeH R e CACGTT, CACGTC,
1594-, 1592+, 1750- Cis-acting regulatory element involved in light responsiveness GCCACGTGGA, CACGAC
GATA-motif 1491+ JEH e o) AAGGATAAGG
Part of a light responsive element
GC-motif 1617-, 1682+ fir S RrA= ST ad CCCcCG
Enhancer-like element involved in anoxic specific inducibility
GT1-motif 909+ S R e GGTTAA
Light responsive element
I-box 1492-, 1493+ M e A o) CCTTATCCT
Part of a light responsive element GTATAAGGCC
MBS 268-, 1662+, Z 5T 57T M MYB 45 5L CAACTG
900-, 1945- MYB binding site involved in drought-inducibility
MYB 661-, 1300-, 908-,  MYB i o CAACCA, TAACCA
1333-,768-, 1081-  MYB response element
MYB recognition site 857- MYB i 3 oA CCGTTG
MYB response element
MYB-like sequence 908-, 1333- MYB i B G TAACCA
MYB response element
MYC 615-, 1537+, 1205-, MYC Wi R o CATGTG
693-, 1221+ MYC response element
Myb 248-, 1945-,900-,  MYB i o4 CAACTG
509-, 1662+ MYB response element
P-box 394 IREE R TF CCTTTTG
Gibberellin-responsive element
RY-element 726 oty S M T T CATGCATG

Cis-acting regulatory element involved in seed-specific regulation
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Continuing table 1
B (AL TR FF 3
Name Position Function Sequence
Spl 1674-, 1679- S B e GGGCGG
Light responsive element
TATC-box 610+ TR 2 N T TATCCCA
Cis-acting element involved in gibberellin-responsiveness
TC-rich repeats 1044 (gAY (A v e CTTTTCTTAC
Cis-acting element involved in defense and stress responsiveness
TCA-element 1480+ IKAZ BRI LT CCATCTTTTT
Cis-acting element involved in salicylic acid responsiveness
TCT-motif 272+, 1048+, 375- S BT I 5 TCTTAC
Part of a light responsive element
TGA-element 1385+ e S A AACGAC
Auxin-responsive element
TGACG-motif 956+, 1834- SR IR FE T W) S T A TGACG
Cis-acting regulatory element involved in the MeJA-responsiveness
oom & 2 31 )
2 3 o007 QAR - Table 2 Primers sequences listed
s = leaf tissue A .
3 g0 ofRER O 519 F51
é‘ % 0.05 root tissue - Primers Sequences
g Rom TaFTSH6F 5-ATGTCGCCCACGGCCATGTCGC-3'
5 oo . TaFTSH6R 5'“TCAAGCAGTGACCATGTCCGTC-3'
5 0.02 TaFTSH6-Q7DF  5-"ACGTGCTCATGGAGAAGGAGAC-3'
5 TaFTSH6-Q7DR  5'-CCTACCACAGTCTGCACTACACAA-3'
o
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Figure 4 Expression profile of TaFTSH6-7Dgene under drought
and heat stress

Note: Panel A: The change of TaFTSH6-7D gene expression un-
der drought treatment; Panel B: The change of TaFTSH6-7D

gene expression under heat stress

TaRP15-F
TaRP15-R

5'-CGGGATCGGAGTAATGA-3'
S"TTCGCAGTTGTTCGTCTT-3'

blast/index.cgi?project=tae 1) W s A% % , 175 it it £k S 30
UG, RF SR TaRP1S 76T A A E 261 T RIE
BERALH., LREE3INELR.

3.4 EMEREST

7£ URGI (https://urgi.versailles.inra.fr/blaST/?db-
group=wheat_all&program=blaSTn) I & #f& /)» & & %01
R FIHEAT TaFTSH6 HE[HIHE (1 B 7 i, LA 45
K7 £ (http://202.194.139.32/) 1 35 B cDNA 51 . £
Softberry [ FGENESH HMM based Gene Structure
prediction AT TaFTSHE K W& FA4ME T 0¥ .
i3 NCBI ¢35 _F ) BLASTX (http://www.ncbi. nlm.
nih. gov/ 4 & HABYFH 1) FTSH6 73 1 MEGA10.0
Hig M ClustalW J7 958547 2 AU LEX 704, ARG R
FH 41 #2 ¥ (neighbor-joining method) (bootstrap=1000)
My R GRS . 7E (http://www.cbs.dtu.dk/services/
TMHMM-2.0/) b 347 % i 45 #3873 M« 7E (http://
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