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Abstract; A transcription factor gene was cloned from RNA in leaf blade of cultivar ‘ Jinnan Shiqin’ of
Apium graveolens Linn., which was named AgICEI. Sequence analysis result shows that there is an open
reading frame ( ORF) in AgICEl gene with length of 1 455 bp, which encodes 484 amino acids.
Theoretical relative molecular mass of amino acid sequence of transcription factor AgICE1l is 53 140,
theoretical isoelectric point is pl 5.09, and amino acid sequence of transcription factor AgICEl is a
hydrophilic protein. The percentage of aliphatic amino acid is the highest in amino acid composition of
transcription factor AgICE1, that of acidic amino acid comes second, that of basic amino acid is relatively
low, and that of aromatic amino acid is the lowest. Sequence alignment and phylogenetic analysis results
show that transcription factor ICE1 is highly conserved in different species. Real-time fluorescence
quantitative PCR determination result shows that relative expression level of AgICE1 gene in leaf blade is
significantly higher than that in root and petiole, and its relative expression level increases in general in
treatments of high temperature (38 °C ), low temperature (4 °C ), drought ( mass volume fraction of 20%
PEG6000) , and high salt (0.2 mol « L' NaCl). It is suggested that transcription factor AgICE1 plays an

important role in regulation of abiotic stresses of A. graveolens.
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Fig. 1 PCR amplification pattern of AgICEI gene from cultivar
‘ Jinnan Shiqin’ of Apium graveolens Linn.
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atgctccccacctcaaacgacgtegtttggttacecectcaagacaccaccattaacaatcaacctcaacaacaacagcaacaactatea
MLPTSNDVVW¥FLPPQDTTTINNQPQQQQQQLS
ttggagacatgtttagatacaaaaattaaccctttttcttectettcatcactcaccagttttaaatcacttcttgaaaatgattggttt
LETCLDTI KTINPFSSSSSLTSFEKSLLENDWTF
tctaataattatcttgctaatagcaccaacttagatttctcatcttettettetcaatcacageccttecactettgacectttacactea
S NNYLANSTNLDTFSSSSSQSQPFTLDPLIHS
271 cattctcatttttttcaccccaaatcttgettctetecgatgettaatetttcgtatgataatgggtttcacttgggttgtgaccegaat
HSHFFHPIKSCFSPMLNLSYDNGFHLTGTCTDTPN
361 ttctccaacgggtcgaattttggtgggttgacttetgtgectaatttggatatgggttetgttttggagtteggtgggacceggtttgag
FSNGSNFGGLTSVPNLDMGSVLETF® GG GTTRTFE
aatgacccggttggtgtcgagttcaacccggttgggtatgatgggtettgtttaggagetggtaatgataatgttgatgatgagggtttg
NDPVGVEFNPVYGYDGSCLGAGNDNYDDEGTL
ttttgtaataggagtaatggtagtgagatgttaaggeccacttgaagtttcaccaagtgtgggtacagagectactctttatcaaaagagg
FCNRSNGSEMLRPLEVYSPSVGTEPTTLYA QKT R
getgettt tgtggt tggggagttt ttgagggtttgggaaggaagaggatgaggaatttgagt
AALRQGCGEGEMGSTLGEKTESGLGRIE KT RMRNILS
gaggatggtgatgaatttgatgatgggagtatgggtgtttecgggttettttaattatgattecggatgagtttgatactaaaaatgagaac
EDGDETFDDGSMGYVYSGSFNYDSDETFDTTZ KNEN
gagggttgtggggatggggatggttcaaattcagtcaaggttggagat tttcctgetaagaatttgatg
EGCGDGDGSNSVEKYGDRIEKSGE KE KTZ KGFPAKNLM
901 gcetgagagacgacggaggaagaagettaacgataggetttacatgettaggtetgttgtteccgaagatcagecaagatggacegagettee
AERRRRKEKLNDRLYMLRSYVVPKTISZKMDTZ RAS
atacttggagatgctattgattatttgaaggatcttctgcagaggataaatgatcttcataatgaactcgaggecagttccacctgtctee
I LGDAIDYLIKDLL QRTINDTLUHNETLTEAVPPVS
1081 tcggtaacgccagegtcaagetacaacceattgactegeactectact tectgt tatactcaagttca
SVTPASSYNPLTRTPTTHPHPVKEETIYSSS
1171 ttgectagte tet tcgaggt tgtcaacatccacatgttttgtgeacgeagg
LPSPQSTSARVEVRAREGRAVNTIHMFT CATRTE
1261 cctggeetettgetttecaccat tt tagggttagacat tgtcatcagctgtttcaatgggtttget
PGLLLSTMRALDNLGLDTIOQQAVISCTFNGTFA
1351 atggatgtatttcgtgctgagecaatgecagtgagaacgaggacgttttgectgatcagatcaaagecagttcttctagattcagetggtttt
MDVFRAEQCSENEDVLPDAQTIZKAVLLTDSASGTF
1441 catggcgcaatttag
HG AT *
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Fig. 2 Nucleotide acid sequence and its deduced amino acid sequence of AgICE1 gene from cultivar ‘ Jinnan Shiqin’ of Apium graveolens Linn.
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Ag } 226
Gm D 449
At ) 493
Bn ' 498
q - 530
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Rs } 420
La 1 E 496
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Ag: FERSAN HERE YA Cultivar ¢ Jinnan Shiqin® of Apium graveolens Linn.; Gm: KX Glycine max (Linn.) Merr.; At: R+ Arabidopsis thaliana
(Linn.) Heynh.; Bn: ERNIMZE Brassica napus Linn.; Sl: i Solanum lycopersicum Linn.; Mp: 35 Malus pumila Mill.; Rs: ¥ N Raphanus sativus
Linn.; La; J753% Lepidium apetalum Willd.; Bro: Brassica rapa subsp. oleifera (DC.) Metzg.
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Fig. 3 Multiple alignment of amino acid sequences of AgICE1 transcription factor from cultivar ‘ Jinnan Shiqin’ of
Apium graveolens Linn. and ICE1 transcription factors from other species
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R1 FRAEW EEXRF AgICEL HREFMEMEY ICE1 HREFHEERANRELIER
Table 1 Amino acid composition and physicochemical property of AgICE1 transcription factor from cultivar ‘ Jinnan Shiqin’ of Apium
graveolens Linn. and ICE1 transcription factors from other species
SILR IR X L/ %  Percentage
el SR BB AR 2 ey Ere o .
ﬂléé]) HRE AL Theoretical Theoreti HI\ /—w‘r$4 /—M%EA J}Eﬂhﬁ‘f ﬁﬁﬁ% BB
" ;"—/ j7 N Number of e(f' e. ca . eol e‘ (‘a IR IR IR IR Grand average of
Species ceession No. amino acid relative 180€ (?me Basic Acidic Aliphatic Aromatic hydrophobicity
residue molecular pont amino amino amino amino
mass acid acid acid acid
Ag Agr22229 484 531 361 5.09 11.6 13.0 56.4 7.5 -0.533
Gm NM_001254339. 1 531 494 147 5.41 12.6 10.2 74. 4 6.5 -0.524
At AY195621. 1 404 535 389 5.53 11.6 9.6 69.3 6.7 -0.519
Bn JF268687. 1 499 532 141 5.05 11.4 8.8 68.2 6.4 -0.415
Sl JX625139. 1 531 583 371 5.38 11.8 9.6 69.0 7.0 -0.569
Mp EF495202. 1 531 574 001 5.51 12.0 10. 1 72.2 5.5 -0.532
Rs HQ891287. 1 421 457 954 5.41 12. 8 12. 1 73.3 6.9 -0.444
La AGZ13680. 1 344 368 359 9.72 13.2 7.3 80.0 7.3 -0.032
Bro ADZ24264. 1 497 530 494 5.11 11.4 9.0 71.7 6.2 -0.417

D Ag: FEEREMFRHERISET Cultivar ¢ Jinnan Shiqin® of Apium graveolens Linn.; Gm: K. Glycine max (Linn.) Merr.; At: LB J% Arabidopsis
thaliana (Linn.) Heynh.; Bn: WU 3% Brassica napus Linn.; Sl; F 9 Solanum lycopersicum Linn.; Mp: SEHR Malus pumila Mill.; Rs; N
Raphanus sativus Linn. ; La: MAT73% Lepidium apetalum Willd. ; Bro: Brassica rapa subsp. oleifera (DC.) Melzg.
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Fig. 4 Prediction of conserved domain for amino acid sequence of AgICE! transcription factor from
cultivar ‘ Jinnan Shiqin’ of Apium graveolens Linn.

2.3 FmiEBmEA AgICEl #REFH#UL
T

AU 2 Bl HER ST AGICEL Bt R T 5
HABAEDI ) ICEL F 5 H 7~ 0 AR e 91 AL e R Gt ik
et

Z5R(ELS) Bos: IB R Sk i Rl g 52
7 5 R Rosaceae ) BSER AL K R i, +
i ( Brassicaceae ) [ BX P 98 2% | Brassica rapa
subsp. oleifera (DC.) Metzg. ARG IFAE RNy [F]—
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0.2
LIRS

Evolutionary distance

Ag: /3% Bl ¢ R LA Cultivar © Jinnan Shigin > of Apium
graveolens Linn.; Gm: K& Glycine max (Linn.) Merr.; At: PRI
Arabidopsis thaliana ( Linn.) Heynh.; Bn: BXIIMZ¥ Brassica napus
Linn. ; Sl: &iiii Solanum lycopersicum Linn.; Mp: 23R Malus pumila
Mill.; Rs: ¥ b Raphanus sativus Linn.; La: AT 32 Lepidium
apetalum Willd. ; Bro: Brassica rapa subsp. oleifera (DC.) Metzg.

5 HFERMEEZAE AgICEl BRETFE5HMEY ICEL #
FREFHEERRF I RGEHLH

Fig. 5 Phylogenetic tree of amino acid sequences of AgICE1l
transcription factor from cultivar ‘ Jinnan Shigin’ of Apium
graveolens Linn. and ICE transcription factors from other species
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Fig. 6 Hydrophilicity (A) and hydrophobicity (B) of amino acid sequence of AgICE1 transcription factor from
cultivar ‘ Jinnan Shiqin’ of Apium graveolens Linn.
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Fig. 7 Relative expression level of AgICEI gene in different tissues of
cultivar ‘ Jinnan Shiqin’ of Apium graveolens Linn.
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