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Isolation and Expression of Transcription Factor D¢TTG1
in Seed Hairy and Hairless of Carrot

TAN Guo-fei, ZHONG Xiu-lai, LU Song, LUO Qing, WANG Tian-wen
( Institute of Horticulture, Guizhou Academy of Agricultural Sciences , Guiyang 550006 )

Abstract: Seed hairs in carrot negatively affect the germination of carrot seeds.They were necessary
to be removed by mechanical or manual approaches before sowing.The development of seed hairs has been
shown to be relevant to the regulation mechanism of transcription factor DcTTG1.In this study, we analyzed
the genomic and transcriptional variation of DcTTG1 in a seed-hairless carrot genotype ( named: Wuye-
hairless ) , which was identified from the wild carrot germplasm Wuye in Hongshan district of Wuhan city.
In both genotypes Wuye and Wuye-hairless, DcTTG1 contained an open reading frame with a length of 1011
bp, encoding for 336 amino acid residues.Three amino acid substitutions caused by three nucleotide mutations
were observed between two genotypes.By bioinformatic analysis, the deduced DcTTG1 protein sequence
contained four WD-40 motifs in both genotypes.The cluster analysis showed that the DcTTG1 of carrot and

other TTG1 of Apiaceae plant were clustered in same branch.The transcriptional level of DcTTGI1 in Wuye
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was significantly higher than Wuye-hairless in the stem, leaf and 5 d after pollination of flowers, while no

significant difference was observed at the stages of un-pollinated flowers and seeds formation ( 20 d after

pollination ).

Key words: carrot; seed; trichomes; DcTTG1 ; expression analysis
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Table 1 The information of TTG1 proteins from different species

WyFf Species £l Family SRS GenBank £ J% (aa ) Length
W% N D.carota L. AJE R} Apiaceae B 336
JT3% Apium graveolens L. AIEFEL Apiaceae B 340
FR T Petroselinum crispum (mill. ) Fuss AFE R} Apiaceae B 336
M8 JLFF Cryptotaenia japonica Hassk. PIEFL Apiaceae _ 333
IKJFE Oenanthe javanica ( Blume ) D C. AL} Apiaceae B 333
HIRIIF Arabidopsis thaliana ( L. ) Heynh, + 4R Brassicaceae NP_197840.1 341
Wh3Z Brassica napus L. +F4EF} Brassicaceae NP _001303154.1 337
H 7% Rosa chinensis Jacq. AR Rosaceae XP_024178664.1 343
8451 Rubus idaeus L. ARl Rosaceae AEI55401.1 344
P Rosa rugosa Thunb. AL Rosaceae AFY23208.1 346
HHEE Nicotiana attenuata Torr.ex S.Watson JiFF Solanaceae XP_019243463.1 342
SEAEMNHL Nicotiana sylvestris Speg. 7l Solanaceae XP_009782290.1 342
VLAl Solanum Iycopersicum L. 7Bl Solanaceae XP_004235332.1 342
LA Solanum tuberosum L. JiiFF Solanaceae XP_006347519.1 342

7 FOR TTGL FFINEHE b 73 BIOT ML R s 48 vhk 31, (BR7E NCBI B A

Indicated that TTG1 sequences were found from D.carota L., Apium graveolens L., Petroselinum crispum ( mill. ) Fuss, Cryptotaenia japonica

Hassk. and Oenanthe javanica ( Blume ) D C. transcriptome data, respectively, but unpublished on NCBI
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Fig.1 Photos of stem and leaf in genotypes Wuye and Wuye-hairless

A~D: J3IFOR BT - JTEBAARTTI M 5 d B8 20 d 5 a~d: 3B IR aREFAER TP 24 5 d B8 20 d Fh T
A-D: The flowers hasn’ t open of Wuye-hairless, 5 d after pollination, 20 d after pollination, seeds of Wuye-hairless, respectively,

a-d: The flowers hasn’ t open, 5 d after pollination, 20 d after pollination, seeds of Wuye, respectively
2 RESRF - TEMFRELRER

Fig.2 The graphical presentation of seed development in Wuye and Wuye-hairless
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(K 5), Fig.3 PCR amplicons of DcTTG1 in Wuye and Wuye-hairless
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LB Wuye GTIGGTIGGAG ATTIGCGCAT|G/
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28/ Wuye e GOCOCATIEOTIICCOTHAGOATH

v gy pE AV I \EVYS IS A T|AC TICCGT{TIGC TTAGGC TIGGCGT|
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BB -FFE Wuye- hairless II CAACAAGAT|GC A llll‘
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A5 | ) F PR S bR

Cloned primers were marked by black arrows

E4 RESRE - LE DTTGI FFILLE
Fig.4 Sequence alignment of DcTTG1 in Wuye-hairless and Wuye
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GCGATTIGGCTIGIRIN]
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REET [ . |u||||mo

Ny 240

B Wuye i 240
REF-JLEWuye- hairless f S 7 ~SvNAGwAPLSICRIICSIGGDDGC e " — = 320
REF/Wuye V1 ; 5 ‘ i 320
ﬁﬁ?—%zéWuye-hairless D\\ F [ANKNVOLILIK 336
Wy 3

JAERRIC 1L 0TIV i WD-40 7
Sequences in the boxes marked with I, I, Il , IV indicated WD-40 motifs

5 RES5HRE - LE DITGI EAFETILLER

Fig.5 Alignment of amino acid sequences from Wuye-hairless and Wuye
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B 6 AEEHMEREERFT TTG HLK
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Fig.6 Phylogenetic tree of TTG1 proteins from different plant
species ( Bootstrap test: 1000 bootstrap replicates )

®2 AEEY TTG1 EAFY WD-40 EFF KK EN
Table 2 Prediction of WD-40 motifs and length of TTG1 proteins from different plant species

Yy SEFF 1K (aa) WFFNRKE (aa)  HEFIRKE (aa)  HIFIVEKCE (a)
Species Motif I and length Motif Il and length Motif Il and length Motif IV and length
% N D.carota L. 63~106, 44 111~156, 46 159~197, 39 248~288, 41
JT2 A.graveolens L. 65~108, 44 113~158, 46 161~199, 39 250~290, 41
WRF- Perispum (mill. ) Fuss 63~106, 44 111~156, 46 159~197, 39 248~288, 41
8 JLJF C,japonica Hassk. 60~103, 44 108~153, 46 156~194, 39 245~285, 41
JKF O.javanica ( Blume ) D C. 60~103, 44 108~153, 46 156~194, 39 245~285, 41
IFEST A.thaliana (L. ) Heynh. 64~109, 46 116~161, 46 164~202, 39 253~293, 41
W= B.napus L. 60~105, 46 112~157, 46 160~198, 39 249~289, 41
H 2 R.chinensis Jacq. 67~110, 44 118~163, 46 166~204, 39 255~295, 41
3T Ridaeus L. 68~111, 44 119~164, 46 167~205, 39 256~296, 41
L R.rugosa Thunb. 70~113, 44 121~166, 46 169~207, 39 258~298, 41
KHHEL N.attenuata Torr.ex S.Watson 67~112, 46 117~162, 46 165~203, 39 254~294, 41
SESEHMHFL N.sylvestris Speg. 67~112, 46 117~162, 46 165~203, 39 254~294, 41
PELIA S.lycopersicum L. 67~112, 46 117~162, 46 165~203, 39 254~294, 41
T4 EE S tuberosum L. 67~112, 46 117~162, 46 165~203, 39 254~294, 41

2.4 DcTTG1 EFEMRIEHH

fift FH 2¢Ot 1 PCR H AR, XA 88 D% S [+
DcTTG1 £ WA AS [R] b1 Ak 22 [8] 114 38 36 7K 2517 43
Mro Z5REW, DTTGI i 22 A ip A 2k K
SRR TR - TG (P<0.01, K 7). RIRHK
i, DeTTG1 7E R EF A8 o 0 26 38 7K i T T - T

B, B E Z A TE P (P<0.05) 5 #Hy 5 d
i, DeTTG1 78 2EF AL H 0 2k KP4 2% Tk
B - J6E (P<0.01 ); 5R1 , AEIE AN FAf (285 20 d),
DcTTG1 78 2 B Fp 5 19 2 38 /K P i35 T 2087 - 6
B HBEZEICEENE(E 7).
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Fig.7 Tissue expression analysis of DcTTG1 in Wuye and Wuye-hairless
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