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Mucilage-related Gene TTG1 from Lepidium perfoliatum
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Abstract. [epidium perfoliatum, an annual herb plant species of Brassicaceae, has a typical
myxospermy. The TTG1 ( Transparent testa glabra 1) gene encodes a putative transcription
factor, which has been identified to play a role in epidermal cell differentiation and mucilage
release. Till now, research on the TTG17 gene in myxospermy plants has been rarely reported.
To identify TTG1 gene function, mucilage related gene LpTTG1 from L. perfoliatum was cloned
in the present study. The full length ORF of the TTG1 gene from L. perfoliatum was isolated by
homologous cloning, and was found to be 1032 bp long, encoded 343 putative amino acids
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and contained WD40 motifs, named as LpTTG1. The gRT-PCR results showed that LpTTG1
was widely expressed in different tissues of L. perfoliatum, which may reflect diverse functions
of LpTTG1. Moreover, immunolocalization analysis indicated that the expression of LpTTG1
changed in inner and outer integuments and corresponded to the synthesis of mucilage in
outer integument cell layers, suggesting that LpTTG1 mainly regulates the development of the
seed coat then applies the effect on mucilage production. Furthermore, overexpression of
LpTTG1 in Arabidopsis could significantly enhance the expression of AMUM4 ( which
developmentally regulates mucilage production downstream) in silique, which means LpTTG1
attends to the mucilage regulation pathway and generates more downstream product-MUM4 in
promotion of mucilage synthesis. In our experiment, however, no significant difference in seed
morphology and release pattern, or the secretion amount of mucilage between LpTTG1
overexpression transgenic line and WT, was observed. One possible explanation may be that
mucilage synthesis and release is a complex process in Arabidopsis, and is regulated by
many genes with functional redundancy, therefore increasing the transcription level with one of
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them during development may not result in significant phenotype change.
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Tolt B2 G I 2 P AR 40 6 %) 2 R JE A 7 A -
S B M s B 2 A SRR 2 R R, TR
T3 7K JS R VRS ST 2R, T 1l W e Joi B %
AFPF, DR R R R 85 AR 2K
173€ ( Lepidium perfoliatum L.) N+ 54 F}+ ( Cru-
ciferae) h4T38)& ( Lepidium) —4E 8% — AR A= P A KE
Yy, HAh R AR T SR, Iz oA TR
TR X A2 FhAEBE o KGR ST 1 AR X R TR
WFhFRGEAE . Um0, ik, B A R K AR
HABEEAYEZ T R S A AR R s
I Fi V5 IR B B A R R 22—, TRANSPARENT
TESTA GLABRA1 (TTG1) JEN gifi— 2 HiL i i
s WD40-repeat # H, HHEHRIEEFZHH
Y EEREWARE, EESHS . AR
. RNA 8545 | 33003 B F e o 55 Jy T A7 (o o 22
et LR IF R T A R R R e R
TTG T HE PR 2 A T Fh Kz 5340 FORS W 53 7 A= IR i 12
LR TEE N S REIE TTG 1 H A F
FERN, ZIEETER M T R E I R 1
il B2 BRI AR B BEAS R AR, (B R VBT
HILANIEIE B AR P ek, XPAERRAN A Ak . AP
F AL T /N TR 8 A R Ao - I K S R RS ) R
G EARERZEEMNY, SR, Haid T H e
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WA TTGT FE A WARIE , sl ZEmh
1738 TTG1 HE I HAEAR R L AR
BIBR IR, AT ARG RSO B 43
FHLHI SR ALK

IR I ( Arabidopsis thaliana) J&+ 716 R H.
R AR B Y, wAGE R 5 2E
Yz Ak SOB S MRSk, XA B ROkl
W AT A LA A ) | ORI BT ) 7 A S ol | RSB
MIZH LSS 7 AT T BN IR AR GBS, T
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ARG ST 43 2 3] — Lok W 0T 28 AR 4R (AT AR mum)
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RN K AR AL . RS BT AE B 1 B a3 W ) AL
HIBE A T Hehl, — LGN T2 5 T AN
KRR, HRAERFFIEKERE FARRERIUR R
i, W APETALA2 (AP2) 3 X Ty fE Bl 2k it 0L e I+
ANRETE A AL /N (450 RS T 2 R A v ) — A 45
), HAREABRBR'™ ; GLABRA2 (GL2) &
& F 20 M T /N T ok B R K R VR T R A AN T /b
LR Y T TTG T 366 PR e 01 I 38 B2 40 i 1k
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AR EAEEEMR, ERESIAE R KT AR
TS EA . HRNEY SRR R Tk
HORE R T AR P00 g B TR AR AR B A 4 i
J/INEE S B LRG0 18 K R RERE LS R R,
TTG1 3 PR R VR0 A5 5 a8 1 b it 1) o 4 T
T, RS HE IR, R T A O
W TTG2, MUMZ2., MUMA4 “i3eik" 2 3eAi T
WIS R R, 2SI TSR B A0k B I
Foft B2 Rt 5 T 1 4 A 4 2 il A 5 R R 4 40 ri
SFEAWEER ) E R, TR
B K7 FORS T BRI s 5 00 7 200 BT 28 1 1Y)
A EHE, ORI NETE R, B Se kL=
ARG 11487 45— RV R Y &, Ha2sah
FIERIT-HNFh B A & AL i i s e, oAb Bz F1 4t 2%
FASE KR, 2L AT AN B (AR B) B
SNZAMAE R B RGAGE R TORWTE R, D)1
BEFNG [ B T3 JEL T AM) ) BE LR R ) A BE (fE T
KRR ) 5 AR Rz B A2 B K408 P 2 i i AE
B T I R R R i AR (3 T S R
ML), MrEMARZEIE R, BANZHR N — 25
A, HoA e T K S T LR RS RS (RS
W HA —E A, RARFREE) . MR &
LS RO — AN E R R, W R 2R TR
FASEINREFLIN O TTGT JE DAL T K5 R & hoa
B biE, R TEU R It © B A i 3 R Y 32 )
e, (R ARSI T SR TR T Y R 430 o A v i)
YEF AN AE

KARGE TTG 1 FEPIFEIZE M T30 o 24 A
I AHDCTIRE, A0 R S e vA 2k A T4
ZEMATIE TTG1 3K ORF ¥ (i FR- N LpTTG1) ,
IEH a2 [ A% R IR Bk pET30a(+) 1, 4R
& iR pET30a-LpMUM4 3154k & K % #F
BL21, EAE LpTTGT &S ik M aifh )5 %
REBTG 2 il 5 T 2 bEyUR, B XHEZE M TSR
Tz % B 1 R UEAT S e L Uk e i oE TR R
7 E B qRT-PCR Kl LoTTG1 JE [H e 125
AT I AL 2 AR ) & 1 B B A SR v iy Rk At
X, DUISEEIERBIRE IR R P LoTTG T ik kXA
BRI AR TR MUMA4 B2, B s Lg%
Hd #ak LoTTG 1 40U Ik 28 R A 40 g 5 £

P 2 25 BORG WBORE TRy O 3, JRHEIN 5 e B
LoTTG 1 BRI AT M BRSO 1t i
AOPEIT, UL Bl RS WBOE B 731 B A 4 1
KR

1 #MEERE

1.1 ZIEHARAE

£ 47 3% ( Lepidium perfoliatum) i Fh 1
F 2005 4 6 H 2R [ B it /R BE R v R 2%
TRV (4°C) B o T Y4 e b 2 R B A X
BARPIBRR T (10 A A, M AT 50 7
25 ML A 0 0 R R 2 A i B2 5 ROR S B B N
Mo YRR TR LR RS S A Sk i, AN
R B0 b 10 A SR 3358 5 90 S 52 M i 18] (day after
pollination, LA # A DAP), Y4 0~18 DAP
AR B BB A R 3T gRT-PCR A,

B LR R FG SF 4 Columbia 2= 255, ttg1 28745
TR (45l CS89) W H A LU A 2 RN S R 24U
BT YRR L (ABRC) , Fh 22 1w K 1H 5 %
T MS Kigi3k, 2910 d A RE B W F K
MR, BB AR (B A B = 1
3), T 22°C., 16 h /8 h B & FHE 7%,
1.2 /2 BRNAREUE cDNA #l&

JH1 RNAprep Pure Plant Kit ( Bioteke ) if 7] &
SR 2 AT SR L (100 mg) BYEL RNA, $%
M TAKARA S % 5t M-MLV 5 B 5 2 3%, 7
20 uLf&k &, HiiA 800 ng & RNA, LA oligo(dT)
15 5141, T 42°C #E 1 h &8 cDNA,

1.3 ERREREVEEFESN

Hi4l GenBank & R MR IT 5l TTGT 2
cDNA 2K F#%1] (NM180739. 2 5 EF175932. 1) ¥t
[EES 19 ( 35149, 5-GCGGTACCACCATGGATA-
ATTCAGCTC-3' fil F it 51 #). 5'-GCGTCGACCT-
CAAACTCTAAGGAGCTGC-3"), T [ ¥ 2% it 47
S LpTTG1 H ¥ i ) 2 HE )7 %)) (ORF) , H7E
F . TSI A5 A Kon T #1 Sal T BV 5,
(FRIZH 5T, B AE L5 RGO s 5 T 5 A
IR THHE B KOZAK 551 ( ACCA) , DL
SMEIER TTGT A SE M bR h i R ik, i3 H
multi-alignment Fl BLAST 12 0 Hr AR TTG1 %
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PR B4 e 27 [ s DA S R 3, I e R i 55
% Bt ¥ Protscale ( http: /au. expasy. org/cgi-
bin/protscale. pl)it%& LpTTG1 & H #E /> 7 & ;
KA SMART 4.0 (http: #/smart. embl-heidel-
berg. de/) I MotifScan ( http: #/myhits. isb-sib.
ch/cgi-bin/motif_scan) 23514381 LpTTG1 2 HIh
[[EERLEE D& S5
1.4 BERREBENHERSTEERENTIE

¥ LpTTG1 F K 45 A5 X 4 A 5% 36 3k 38 1K
PET30a 11 2 5o B i wi, 4 8 5 41 Fi ki pET30a-
LpTTG1, ¥k His Fr25 a4 85 1 L5
graifk, pET30a-LpTTGT &SR 17 \sh 7 M
Zuk+, HUURIBERPUER R it bR, &
HEH LpTTGT &1 35 M alifb 5 % e B =
e, IR RS AR R e SN, BRI S fin
s (IPE 1, Jefese 3 ¥k, il ELISA Fl Western
blot AMHTIAR RN ARy S
1.5 HERBEROFSBHEN

¥ LoTTG1 L ORF J¥ 514 AAH Y 2% 18 24K
PCAMBIA1301 1) £ 50 [ i f, 3R 15 8 4 £k 1k
PCAMBIA1301-LpTTG1, R U5 il v F 7 41 5 hr
pCAMBIA1301-LpTTG1 # AR B EHA105, ]
FHAE 12 Y vk 3 AL 100 Rl T 7 AR R PR Y Wi
FIT T AR 7, #EF 35 30 mo/L &R S
300 mg/LEER E M MS i 4k b, 5358 ~ 10 d
&, KNSRI RN MS Bkt b, IKE
WA FEHEEREAE T (EA  BlS =1
3) o Gl HUEF A A AR T e LT A PR 3
ML 2 DNA FLi RNA, FIH LoTTGT Hek (JE
AtTTGT) 519 ( Lii#51%). 5'-CTCCTCCACTCGTTC-
CGGCCAAAGG-3', T i3I 4). 5 -CCAGGCAAT-
GTCGTGAACCTCCTTA-3") # 17 PCR. RT-PCR
P, PCR Y IGIAR Ty 20 pb, R FAF: 94°C
M 5 ming 94°C 4814 50 s, 55°C Bk 50 s,
72°C $EfH 45 s, 30 MEFR; 72°C A 5 min,
1.6 BEMEREKFRIESH
1.6.1 QRT-PCR 4#7 LpTTG1 EEAEWE 1T
FEARALAMARLENEARPHIRIEER

SRR MATIR | 25 i ARSI
WA R AR EFTBHBEME (1, 5, 8, 11, 15

DAP) i & RNA, Jf #l ] GeneAmp 5700 5 Hif
PCR % 4t & SYBR Green ( Invitrogen) #f 17 & &
PCR 4 #r, PCR ¥ 3 f F¢. 95°C Wi AL ¥ 2 min;
95°CAEM:30's, 62°CiEk 30's, 72°CHEf#130 s, 40
AMEER, LMZESA TSR B -actin NS (Ll
51 #¥). 5'-CCAAAGGCCAACAGAGAGAAGAT-3',
T #51 ¥. 5-TGAGACACACCATCACCAGAAT-
3
1.6.2 @RT-PCR 44 AtMUMA4 £ B 755 & F 3l
AT ARALR PR RIEEK

Gy PRI AR RVRI 5K LpTTGT AR AR |
20 ARSEARFHZIE RNA, IR RS 1)
( B9, 5-GTGAGGGACATGAAGGAAAAGCT-3,
N5 9. 5-AGACACTGTACTTCCTCTCTGGTG-3')
X AIMUMA 47934, PCR § 34 F2 /5. 95°CHi4s
2 min; 95°CA:30's, 60°CiEk 30s, 72°CHE
130s, 340 MEHR, IR ST B -actin F A
ERNZ,
1.6.3 LpTTG1 HREMITEMFELEIESRN
REALANZEEN

FH 4% 22 5% W R [ 72 W i1 7 O ~ 20 DAP 1 1
B, T ACHE 24 h JaVEANY R, R &
YR #L Lica RM2126 # H AT USRS 5~10 pm 1)
b, BPEEY A L, ShikmE 2z, H1%4
MLE F 8 A (BSA) Bt & B9 10% 112 13 2% vl i)
(pH 7.4) T 37°CIF&E &3 7 15 min, K—t ($L
B-1,3-D-glucan Hifk) ¥ 1 : 100 Mk )m, 7EHE5K
PR 428 F3hn 100 ul, 37°CHEE 1 h; SR A
A Tween-20 (R 22 R (PBST, pH 7. 4) Bk
W, PR 10 500 BB AR T ALY (HRP) BR
W EP R =P, W kY F A g -
(100 uL), 37°CIEHE 1 h; HInH%ME E LB IR
(DAB) He o 350 G U B A5 X U1 v L Ltk A7 g £,
I8 Tt~ W i B Motic B5 professional series
(Bock Optronics Inc., Canada) FMEL. A,
1.7 BEMEEBTHEES T

PR R 2 %085 (Nikon SMZ 800, Japan) Wi
FLAURGTT AR | ttg1 RAMAK K LpTTG1 i 3Rk bk
AFFIEA, JrEadErar (5 2 B YLk Y
STl HOR B R R S R
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ARSI A AR YR FH 3 W B O IO
&, f#i H GraphPad Prism Version 4. 02 ( Graph-
Pad Software, San Diego, CA) {4 %i #4743
B Rk ST A A EE R A O ¢ 4G 90 FER R 3R
Z0hT, HEFBEWTE P = 0.05 K LiffT£
L Tukey K56,

2 HRENH

2.1 LpTTG1HI cDNA &

I [ v B AR AR =R AT LpTTGT SE
cDNA I jik 58] 35242 )7 51 (ORF ) , BLAST 4341 i
NiZFEH ORF 42K 1032 bp, it 343 4~& Ik
B2, Jr 7k 38. 11 kD, bk 4. 71, ZF4
PEXT S5 R, HZEpATR LoTTGT 22 5 Gen-
Bank A B LR 7 AtTTG1 LA B i 3% ( Brassica
napus) BnTTG1 ¥ J¥ 51 57 %l . 45 88.95% 5
79. 5% R PEME, & IR P 5435 96. 79% 5
91. 55% Y Al YR 1, #2273, AR IFY .
SKHITTGY & MR ¥ 51 Z ] blast 25 R an 1 fr
A, AT HE YRGB R WDA40 B 1 S Y b R
B (£ 1), XU ML TS rh e 2 T
TTG1 %A,

2.2 WEMITE LpTTG1 BERRIESHT
2.2.1 qRT-PCR %#7

H T LoTTG 1 HE RS2 A 732 Rl 4148
FRIE AT, o AR O 2R AT S8R | 2 JE R
M ZEM R £ A A RNA #E4T gRT-PCR #ik
R, 2RI, HEEMATSR TTGT FEHETEARIH
LU Rk (M SRR o 1.0~3.21), e T
ZHENINRERIZAENE (K 2) . LpTTG1 AHX 5tk
PAEMR e, MR ERAR, SRR R 255
M s AFRAA T REELEFEZT (P =
0.1194) . NEIT LpTTGT FLR AR 22 A7 3 /b1
BEAGE RR R IR L, O RERKMIE 1. 5.
8. 11, 15 d HIARIEEUE RNA JFiEfT gRT-PCR
FIRM . ZER IR (K 3), LpTTG HKF K mRNA
MEETEMRKERM (MG 11 ~ 15d) BT
PN, HARR R T W Bz G i 2 R
(P =0.0760),
2.2.2 HEBEALUZEEMSH

itk — ARG ZE A TSR K F B B R
LpTTG1 FFFRBAKFAL, HilE T A kD) R IE
aifb EHE M LpTTG il T 2 se bk (5 &
i), & —3i (41 B-1,3-D-glucan FifAk) #1 HRP
Fric B 2EPT e —ior I ) H8UR Yeta, 35

At SSLRS. .
UM DNSAPDSLRSETAVTYDSPYPLYAMEF S
Lp SLRSST
Con mdnsapds] rsetavtydspyplyam fs s
I
At E 4SVVETQL IAH
Bn Ye ASVVETQLIAH
o = [WDIE §SVVETOLIAH
Con gdllassgdfiriwe |neds epssvinnsktsefcapltsfdwndvepkrigtcsidttctiwdpe svvetqgliah
At
Bn
Lp
Con
At
Bn la o NKIL O
Lp AGPNGIDPMSVYSAGSEINOL OWSESEPDWIGIAFENKROLLRV|

Con |hg svna awapgsckhicsggdd galiwglpt agpngidpmsvysagseinglqwsss pdwigiaf nk qllrv

At: BIEEIF; Bn: WSE; Lp: 22001738, Con: &HEMMRSFTS); HHEL, I, I, IV. WD40 37,
At: Arabidopsis thaliana; Bn. Brassica napus; Lp: Lepidium perfoliatum; Con. Conservative sequence of amino acids; Sequences

in the boxes marked with 1, I, I, IV indicate WD40 motifs.

E1 3#M+FHREY TTG1 SEBRFINSELUWNER

Fig. 1 Multiple alignment of TTG1 amino acid sequences from three Cruciferae species
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FR1 LpTTG1 EEEME., ESEFT. EF REFERN
Table 1 Confidently predicted domains, repeats,
motifs and features of protein LpTTG1

HFR iR gl WIERE

Name Begin End E-value
WD40 motif 1 From 66 To 111 3.42¢e + 01
WD40 motif I From 118 To 163 4.48e - 02
WD40 motif I From 166 To 204 1.52e - 04
WD40 motif IV From 255 To 295 1. 66e - 05
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ENGIEES
Different tissues

Si. ﬁ]%, RI. ﬁ@éﬂh Bt. %, Cl. }’@%ﬂf; Rt. /FEQ I/l,B‘@Cﬂ” H
WSTHRAARXT RIKAKP, REL TR 3 WE K1 (8 1Y b e D2
%, MFR/NGFRFRTE P = 0. 05 K EERARE,

Si. Silicle; RI. Rosette leaf; Bt. Bolt; Cl. Clasping leaf; Rt:
Root. The expression fold is given relative to B -actin. The error
bars represent the standard deviation of the mean (n=3). The
same lowercase letter on the bars indicates no significant diffe-
rence among different tissues at P = 0. 05 level.

2 oRT-PCR Sl ZMITRARALR LpTTG1 KIRIA
Fig. 2 gRT-PCR analysis of the expression of LpTTG1
in different tissues of Lepidium perfoliatum

Gk
a
5k
58 I
HNoo4r
®on
‘;‘5.9
EoI i
523 | s
= O -
Em=2 a a
582
g |
0 5 8 11 15

NIRRT B
Different developmental stages (DAP)

VL B -actin NS THEAMXRIFAKT, RELFR 3 IRKEE T HE
WbRifEiR2E, MR/NG FEFRIRE P= 0. 05 KF EEFARE,
The expression fold is given relative to 8 -actin. The error bars
represent the standard deviation of the mean (n=3). The same
lowercase letter on the bars indicates no significant difference
among different tissues at P = 0. 05 level.

E 3 gRT-PCR AMilZEMITEARARLE
MERARP LpTTGT HIRIE
Fig. 3 gRT-PCR analysis of the expression of
LpTTG1 in different development stages of
Lepidium perfoliatum silicle

F R e BT, AR R0 TSR R T
KRl oAbt f ol 4 B, B, MR AR
FI(0 ~ 4 DAP), FIZAMIHI&A MR ik
KW S BFER DG M, Hk, £5 ~ 7
DAP B, 2572 40 i I 4 7= A= A W S BT A7 7F 1
Bk, =, 158 ~ 12 DAP B, Kz 4nfirhy
WM RFIN Y B R; BJar) 13 ~ 18 DAP
BB, 265 AnRAR BLA) B RGN, e R b7 58

G REH LU 2B N T A R R, TENIZS s
KA B RER B B, 4% )2 BRI A0 I E & K /h— 3K
(B 4. A), 555 ILEVE R BT B ) Yo (o 285 51
ML (K 4. B), LpTTG1 fE45 2Bk g 40 o v A
Fik, HEXE—H(K 4. C), M5, PIEIER
P IR S IE = RS B R (8 4. D), Mz
YR (4. E), LpTTGT 7E N SMNER B4 2 41
JORR HR YA 0k, TEANERE R B A0 A A ek i
e, HETEMMEZAE(E 4. F), SEkum
JFAMIA S AR IR R (K 4. G), S AR
(K 4 H), LpTTG1 57E 4Bk 2 i 20 Jfd vp
FBZedifzmRii (B 4. 1), M58 ~15d 1
FAR, HNERBE R R AR A RO, AR AL
I R HRRMER, ERRR AL . EEO A (4.
J), SEAMBMLL(KE 4. K), LpTTG1 #E KN4
WM 2 A IR A 0k FEERYE (Fh ) 45
ZAnrh . LpTTG1 7EAMER B W6 2 20 it i i) 2 3k i
HIT TR, PRI NZ A0 b3k B 2 sk 3 v (&
4, L), MG, HNERBE R R A0 ™ A R AR RO
woARIRAE . Wb, JLT AR, R HFE T
MM RIS 2 (8 4. M), Filzs oxt BEAR e
(K 4. N), LpTTG1 ZEMRRa ik, (HAERN 41
Jo g RA R C B ERAR(E 4. O), &5, TR
BT BISIE th LpTTGT Yk pE 2R A%,
2.3 fZEMITH LoTTGT EEHIIIEES 1T

HARGE LpTTG 1 A 25 AT 300 1 434k KR T
FOE b VR, K8 TR W 3R 38 ik pCAM-
BIA1301-LpTTG 1 H-AEAbm I, U JE R U mg
IF T, AR BE Y B 4 DNA, I L3 250 47 3%
TTG1 cDNA [RR¢ 5 P51 W) (e P40 250k 1732 Al
BT TTG1 cDNA JF51 22 5 fe K 1 X B il ik



WA . SRS SR BORT SO G R R TTG T WY sebe . ki S fess

[ F RS AT mh PRI . A, D, G, J, M. HFRIEERAIERM I, B, E, H, K, N: FZ5 FLLEAE A B %t
My C,F, I, L, O: 54T LpTTGT MEAHEAEIRREAS ; in: BR4E; ii: INERBE; of: JPERBYE; ep: RIZ; sep: W3R ; n:
éﬂﬂﬂ*ﬁ, am: ﬁ*ﬁﬁi, m.: AR,

All pictures are transverse sections of Lepidium perfoliatum seeds. A, D, G, J, M are control with armour aniline blue
staining; B, E, H, K, N are negative control with blank serum; C, F, |, L, O are samples with anti-LpTTG1 serum;
in: Integument; ii; Inner integument; oi: Outer integument; ep: Epidermis; sep: Subepidermal; n. Nucleus; am:
Amyloplasts; m: Mucilage.

B 4 \EMTELTICI EMEEXENENEREHARNEENMN
Fig. 4 Immunohistochemical localization of LpTTG1 in the developmental process of seed
coat in Lepidium perfoliatum
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Fig. 5 Genomic DNA PCR (A) and RT-PCR (B)
of LpTTG1 transgenic plants
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Fig. 6 gRT-PCR analysis of expression of AtMUM4
in LpTTG1 transgenic and WT plants
of Arabidopsis thaliana
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A1, A2, A3 ttg1 3 kFF; B1, B2, B3. BfAEMFT; C1, C2, C3. TTIGT il FRiBMMFAN T,
A1, A2, A3. Seeds of ftg? mutant; B1, B2, B3. Seeds of WT; C1, C2, C3. Seeds of TTG1 overexpression plant.

B 7 LpTTG1idRIEE, ttg? REGMEFERMBETFMFHEES(L).
KEER(D)FETALE () ER
Fig. 7 Morphology of intact dry seed ( I ), and seeds after hydration ( II )
and ruthenium red staining (Ill) of LpTTG1 overexpression plant,
ttg1 mutant and WT, respectively, in Arabidopsis thaliana
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