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Effects of Cadmium Stress on Genes Expression in L-Galactose Pathway Involved

in V¢ Biosynthesis and Antioxidant System of Brassica campestris ssp. chinensis
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Abstract: In order to investigate the effects of Cd’" stress on the seed germination, genes expression in the
L-galactose pathway, AsA content and antioxidant enzymes and other indicators in non-heading Chinese cab-
bage (Brassica campestris ssp. chinensis), we used non-heading Chinese Cabbage ‘Suzhouqing’ as material,
and set different concentrations of cadmium treatments of seeds and seedlings. The results showed that the radi-
cles injury of germinated seeds under Cd”" stress aggravated along with the increase of Cd”*" concentration. The
contents of AsA continued to rise during 6—12 h, then significantly decreased at 24 h, which were significantly
lower than that of the control at 48 h, while total AsA contents had no significant difference with the control.
The expression of most genes in the L-galactose pathway were consistent with AsA contents, PMI and GGP
were sensitive to 50 pmol-L™" Cd”" stress, and reached the peak at 12 h after treatment; PMM, GMP, GPP,
GalDH and GalLDH responded swiftly to 100 pmol-L™ Cd*" stress, which showed the peak values at 6 h after
treatment. SOD played the main role of defense in the antioxidant system after 5 d treatment, while the ROS
scavenge efficiencies of POD, CAT and APX were higher than that of SOD after 10 d treatment; the contents of
MDA increased sharply along with the increase of Cd”* concentration and the extension of treatment time; chlo-
rophyll contents with Cd”" treatment were significantly lower than that of the control eventually. These results
revealed that cadmium stress made the damage to morphological development and antioxidant system in
non-heading Chinese cabbage, and also made different effects on genes expression in AsA biosynthesis path-
way.

Key words: non-heading Chinese cabbage (Brassica campestris ssp. chinensis); Cd”" stress; L-galactose path-
way; ascorbic acid; antioxidant system

fFs  2015-01-13 & 2015-06-26
BE PR ARMI L 5 2 B 3 A E A E (KYZ201111) S BOAR T 7 & @ 3863 K1) (2012AA100202)FITT 7544
B 4 RI(BE2012325).
*JEINEH (BE-mail: yingli@njau.edu.cn; Tel: 025-84395756).




1100 T A P )

(Cd)2—MEMIREN ERE, & T &M
PEFEY), fRAE LIRS SN, YR fE T P E (5K
T452014). FREXTFEE P CA & RGN E:
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SEBR A AT BORE, A As AR BT A IR
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SYBR" Premix Ex Taq™ i®F & 4. #EER
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Table 1 Primer of real-time PCR

B DK A K 519 JFH(5'—3"
6~ H FE Wl 2 A il q-pmi-f AGAACTACGAGTGGGGCAAA
(mannose-6-phosphate isomerase, PMI) q-pmi-r TTATCCGAAACCCACGACTT
o R BB R Tl g-pmm-f GTCACTGTTGGAGTCGTCGG
(phosphomannomutase, PMM) q-pmm-r AATGTTCCCCTTTTGATTGG
GDP-D-H #& i R (L q-gmp-f AAAGAAGTCTCCCGCCAAGC
(GDP-D-mannose pyrophosphorylase, GMP/VTCI) q-gmp-r GCACCGTGAAAGCCTAACCC
GDP-D-H #&##-3,5-3R 744 q-gme-f GCGACGAGTTCCACCTTGTT
(GDP-D-mannose-3’,5’-epimerase, GME) q-gme-r CCCATTGATCCTAGCAGCCT
GDP-L-F-FL i i (L q-ggp-f GCTGATTGTGGAAGGCAGAT
(GDP-L-galactose phosphorylase, GGP/VTC2) q-ggp-r AGGCAGTCCCGTTGGTGATA
L-2-FLA - 1 - T PR T q-gpp-f TACCATAGCCGATTGGAACG
(L-galactose-1-phosphate phosphatase, GPP/VTC4) q-gpp-r CCAATGCTTGCTGATGAATG
L-2f= L0 it S q-GDH-f AAGCAGGATGCCATTCAGGA
(L-galactose dehydrogenase, Gal/DH) q-GDH-r ACAGGAAGGGAAGACACGGT
L2 2UH0-1,4- P T8 i S0l q-GLDH-f GAAATCCTGGGCTTTGACTG
(L-galactono-1,4-dehydrogenase, Ga/lLDH) q-GLDH-r CTCCCTTCGTGCTTTGTTGT
NS HE K Actin g-actin-f GTTGCTATCCAGGCTGTTCT
q-actin-r AGCGTGAGGAAGAGCATAAC
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Fig.1 Effects of Cd*" stress on morphology of
non-heading Chinese cabbage seedling
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Table 2 Effects of different concentrations of Cd*" on germination of non-heading Chinese cabbage seed

. Y
Cd* " J&/umol L R JEFb FE /mm JEAR A FE /mm
CAPS 2R RPN
0 (R ) 21.11° 98.00° 100.00° 6.75" 19.69°
50 42.22° 92.27° 93.33° 6.19° 16.59°
100 38.89° 94.53" 96.67" 6.73" 11.13°
200 32.22° 93.74° 95.56" 5.23° 6.84°

ANV /NG - BERORAS [F) AR PR ) 22 5 1 25 (P<0.05) . T It
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Fig.2 Effects of Cd™ stress on the contents of AsA and total AsA in non-heading Chinese cabbage leaves
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Fig3 Effects of Cd™ stress on relative expression of genes involved in the L-galactose pathway in non-heading Chinese cabbage leaves
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umol-L™ Cd™ fify 1 1 3 [H 3R A & 5 3 v T K
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