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Effects of Cd*" stress on radish (Raphanus sativus) seedling growth
based on proteome technique
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2. College of Life Sciences, Tianjin Normal University, Tianjin 300387, China)

Abstract Three-day-old radish seedlings were treated with 10~150 pmol-L™" Cd** for 12 h for determination of the effects of Cd*"
on seedling growth and proteome by using 2-DE technique and MALDI-TOF MS. The results showed an obvious inhibition of seed-
ling growth. Seedling height decreased from 3.80+0.68 cm under the control to 3.41£0.64 cm under 10 pmol-L™" Cd** treatment (P <
0.01), 1.610.37 cm under 50 pmol-L™" Cd?** treatment (P < 0.01), 1.26+0.11 cm under 100 pmol-L™" Cd*" treatment (P < 0.01) and to
0.80:£0.14 cm under 150 pmol-L™' Cd*" treatment (P < 0.01). Root growth was also obviously inhibited. Cell mitotic inhibition was
noted in root tip meristem. Seedling fresh weight decreased from 10.92+0.86 g under the control to 9.93+0.77 g under 10 pmol-L™",
4.52+0.13 g under 50 pmol-L™", 3.65+0.07 g under 100 pmol-L™" and to 1.03+0.01 g under 150 pmol-L™" Cd** treatments. Similarly,
chlorophyll (a+b) content [mg-g ' (FW)] declined from 6.72+0.05 to 6.66+0.17, 6.02+0.15, 5.38+0.07 and 3.94:0.06, respectively.
Proteomic techniques analyses showed that treating seedlings with 100 umol-L™' Cd*" altered over 50 protein species. 9 protein spots
were identified via the MS/MS approach. The identified protein sports included: spot-1 (PWWP domain containing protein), spot-2
(AAA-type ATPase family protein), spot-3 (NB-ARC domain containing protein), spot-4 [phosphoenolpyruvate carboxylase (PEPC)],
spot-5 (deoxycytidylate deaminase), spot-6 (maturase K), spot-7 (GRAS family transcription factor), spot-8 (resistance protein) and
spot-9 [puroindoline B (pin)]. These identified Cd** responsive proteins were possibly involved in DNA function modification (DNA
methylation), energy metabolism, cell signal transduction, protein biosynthesis, gene transposition, intron splicing and defense re-

sponse. This suggested that several protein types were responsive to Cd*" stress. Proteome technique was applicable in studying phy-
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siological and biochemical mechanisms of adaptation and tolerance of plant to heavy metals.
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Table 1  Effects of different Cd** concentrations on growth and chlorophyll contents of radish seedlings
& (atb)
Cd* concentration (umol-L'l) Radicle length (cm)  Seedling height (cm)  Seedling fresh weight (g) Chlorophyll (a+b) content [g- g’l(FW)]
0 4.15+0.042 3.80+0.68 10.92+0.86 6.7240.05
10 3.90+0.095" 3.41+£0.64" 9.93+0.77" 6.6640.17"
50 2.13+0.290° 1.61£0.37" 4.5240.13" 6.0240.15"
100 1.96+0.100" 1.26+0.11 3.65£0.07" 5.38+0.07"
150 0.89+0.010 0.80+0.14" 1.03£0.01" 3.9440.06"
100 s 10 g * P<0.01 Data are the averages of at least

100 plants for radicle length and seedling height, and 10 plants for seedling fresh weight, respectively. “*” means significant difference at P < 0.01.
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Fig. 1 Two-dimensional electrophoresis profiles of leave protein
of radish seedlings under treatments of control (a) and 100
pmol- L™ Cd** (b)
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Table 2 Differentially expressed protein spots identified by MALDI-TOF-MS method of radish seedling leaves under
100 pmol-L™" Cd*" stress

. Molecular Isoelectric ~ Sequence
Spot  Accession . X .
No No weight point coverage Score Protein name Sequence Species
) ' (KD) (PT) (%)
1 gi/15232737 79.2 5.36 24 51 PWWP EGCGNFASAGDNGMEKEVEPDMVCSHGADLSD
domain VKVVKISDSDLVWAKSHPWWPGQVFDASAATD Arabidopsis thaliana
containing KIEEGLACSCISEEVYQKIKNDRKNNLSAGDKITP
protein QKARKSFGIGASILKKEAPSTNLVEDPMLESRDL
KDSSKKEAANVADEKSIMDSNLTGEKISGLDLRE
QPSNKNCSGGSDSCK
2 gi/18398708 71.1 8.99 29 43 AAA-type EINSSPHSKQVFDLMRKLAELAAEKEHNEAIQAS
ATPase family KEKARIATEEQIQAQQRRMLLDKINGERILGQPS A. thaliana
protein LIRESSMGRLSTAAGAAASAEGEKPLENVILHRK
SGLDYAMMTGGDVAPLGAQAVTKTGDQSRDIVL
VLATNRPGDLDSAVTDRLYLNKYLMGDDKKGE
KKSQKITIEGDLTDQVIK
3 gi/110288575 75.1 7.98 19 46 NB-ARC MLLDEARGKWCCVSDVFDVVTIANSICMSTERY
domain con- LIVLDHVWNRKGGMGSVVLTTTRNAEVARYLN Oryza sativa
taining protein TESLPIRPRHLLHLRDMKYMTSLRHLYTNGCLRL
KCMPPELGQLTSIRTLTYFVVGASSGCSTLR
4 gi/18073820 413 7.82 23 40 Phosphoe- LSAAWQLYKAQEELIKVAKQFGIKQEWRELMDE
nolpyruvate  MAVVATEEYRELLEGDPYLKDSYITTLNGCQAYT Ginkgo biloba
carboxylase LKRIRDPNFHGNLRPHLSK
5 gi/223507699  30.6 8.49 31 44  Deoxycytidy- MYAAASAAGNSACLSRRCWNYGGKLRGLIEFSR
late deaminase ATHAEMHAILTALRIFVTTYPCHSCARHIVAAGIK  picinus communis
KSLATKLHGDAMTESEQTSDK
6  gi/212901996  61.5 9.44 20 44  Maturase K MEKYQVYLELDRRLITRMYQQTHLIISTNDSNK
NKYFFNLRSIHSIFPLFEDKVSFFHLLRFFFYYCN Digitavia radicosa
WNSLITSKKDPFIHY VRYQEKSILVSKIKYILRLSC
ITK
7 gi/224131944 314 6.01 35 41 GRAS family ITCVNGSKAILEKLGQRLVKEAESVGVPFQFNSIN
transcription ASLRSMSPTLLFVVEQEAHHNLNRLVDRFWHSS Popuplus trichocarpa
factor GEDAKQIMDAFGKNGYKTVIERTGLMICWR
8  gi/21950716 16.7 8.59 36 36 Resistance QAIRMAGATCDQLMTKTELLPHLMDSIRGKSVF
protein LVLDDVWKMNNYDGLELLMKK Pennisetum glaucum
9 gi/6689387 16.7 8.95 56 39  Puroindoline LSSCKDYVMERCFTMKGGCEHEVREKCCQQLS

B QIAPQCRCNSIRGMIQGKLGGFFGIWRGDVFKQL  Thivicum monococcum
QRAQSLPSKCNMGADCK
10
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