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Effects of Pb** Stress on Physiological Characteristics and DNA Polymorphism of Genome in Different Geno—
types Foxtail Millet

ZHANG Yi—xian', FU Ya—ping', XIAO Zhi-hua', ZHANG Xi-wen?, LI Ping?

(1.College of Life Science, Shanxi University, Taiyuan 030006, China; 2.Millet Research Institute of Shanxi Academy of Agricultural Sci-
ence, Changzhi 046011, China)

Abstract: Pb* is one of the major elements in the environment. In order to investigate the physiological characteristics and geno—toxicity ef—
fects of foxtail millet [Setaria italica(L.)Beauv] under different Ph** stress, four genotypes of foxtail millet (Zhaogu, Huangmi, An06, D2-8)
from Shanxi, China were cultivated for 30 days in a pot filled with soil of different mass concentrations 0 mg-kg™, 50 mg-kg™, 100 mg-kg™,
200 mg-kg™, 400 mg-kg™'. Ph?** stress effects on DNA damage of genome on foxtail millet were studied using random amplified polymorphic
DNA(RAPD), and the contents of soluble sugar, proline and MDA were tested. The results showed that the contents of soluble sugar were de—
creased in the range of 31.45%~49.11% compared to the control group, with the increasing of Pb** concentration. Also, the contents of proline
synthesis were enhanced at low concentrations(less than 100 mg-kg™), but inhibited at high concentrations(more than 200 mg-kg™). The
contents of MDA of four genotypes foxtail millet were significantly increased compared with the control group. The changes of random ampli—
fied polymorphic DNA profiles of four genotypes foxtail millet following Ph* treatment included appearance of new bands and loss of normal
bands and variation of fluorescence intensity compared to the plantlet without treatment, suggesting that Ph** significantly affected the stability
of the genomic template DNA in cells of millet seedlings. Additionally, the effect of DNA polymorphism changes was dose—dependent with the
Pb** concentration. The physiological and genetic damage under Pb** stress had significant differences in the different genotypes millet. The
change of DNA polymorphism using RAPD technique could be used as the biomarker to detect genotoxic effects of Ph*.
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Table 1 Sequences of 8 primers used in the experiment(5'—3")

51904 SR 519751 514~ EIE7ELRN 5191751

Primer No. Primer name Primer sequences Primer No. Primer name Primer sequences
1 S30 GTGATCGCAG 5 S1050 GTTACCGCGA
2 S45 TGAGCGGACA 6 S1426 CCAGAACGGA
3 81042 TCGCACAGTC 7 S1471 AAGACCGGGA
4 51048 GTGCTCCCTC 8 S1485 CCCGATCAGA
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Table 2 Effects on content of soluble suger, malondialdehyde and proline in different genotypes foxtail millet seedlings under Ph** stress

S e ¥ Concentration/ AN i Soluble suger MDA 55 MDA contents/ fifti %2 % i Content of
Varie ties mg kg™ contents/mg- g™« FW pwmol - g™« FW proline/pg g™« FW
D2-8 CK 51.74+£3.41eB 5.62+0.11aD 2.41+0.02dC
50 44.92+2.79dC 8.77+0.17bA 2.53+0.00eA
100 42.97+4.11cD 11.51£1.16¢C 1.49+0.01¢C
200 31.97+3.14bD 19.02+2.44dB 1.07+0.01bB
400 22.03+2.10aD 19.44+3.05eA 1.00£0.01aD
406 CK 54.36+4.78eC 4.07£0.77aA 2.32+0.00dB
50 46.55+2.89dD 9.12+1.04hB 2.91+0.07¢B
100 38.71+3.56¢C 11.13+£0.98cA 1.27+0.02¢B
200 24.61+4.21bB 18.72+2.13dA 1.02+0.00bA
400 17.31+4.44aC 21.13+0.79¢B 0.95+0.01aB
K CK 60.73+3.07eD 4.77£0.99aC 2.77+0.00dD
50 51.57+£3.17dB 11.13x1.06hC 3.42+0.04eD
100 41.26+2.09¢B 16.15+1.45¢A 1.13+0.02cA
200 30.99+2.11bC 20.19+2.07dD 1.07+0.01bB
400 14.72+1.77aB 27.14£2.38eC 0.97+0.01aC
I CK 50.34+2.35eA 4.12+0.77aB 2.19+£0.31dA
50 41.21+6.07dA 11.42+0.75bD 2.29+0.01eC
100 27.78+3.11cA 17.57£1.06¢B 1. 50+0.02¢D
200 22.13+2.34bA 19.17+£2.09dC 1.10+0.01bC
400 11.35+1.56aA 27.19+3.11eC 0.49+0.01aA

TE : RIS [] L R AN )/ NG 3R R 28 53 35 (P<0.05 ) 5 AT [R] e FE AN [R) BE PR RUAN ] RS "B 3R 28 53 .35 (P<0.05 ).
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B 1 REMRE Py EME TEFAEEREH DNA B RAPD EE (54 1 HF)
Figure 1 RAPD profiles of genome DNA from foxtail millet seedlings under Pb** stress

&3 P EMETEFLHEERE RAPD BRI N
Table 3 RAPD profile changes in foxtail millet seedlings under Ph** stress

D2-8 22 06 #ok s
AR
CK 50 100 200 400 CK 50 100 200 400 CK 50 100 200 400 CK 50 100 200 400

5191 + 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1
- 0 0 1 2 0 1 0 2 0 1 0 2 0 1 2 4
I 11 1 1 0 1 10 0 0 2 0 11 2 2 1 0 11 0 1 1 0
D 0 0 1 0 1 1 0 5 0 0 2 4 3 4 4 3
P 0 0 1 2 0 1 1 2 1 1 1 2 0 1 2 5
C 1 1 2 3 1 2 3 7 3 3 4 6 3 6 7 8
T 7 13 16 24

592 + 0 0 1 2 0 1 0 0 1 0 0 0 0 0 0 0
- 0 1 0 1 0 0 2 1 0 0 2 3 0 0 2 3
I 10 0 0 0 0 11 1 0 0 0 10 1 1 0 2 11 0 0 1 2
D 1 2 4 2 0 0 0 3 1 2 5 0 1 3 3 2
P 0 1 1 3 0 1 2 1 1 0 2 3 0 0 2 3
C 2 3 5 5 1 1 2 4 3 3 7 5 1 3 6 7
T 15 8 18 17

5195 + 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1
- 0 0 1 3 0 0 1 3 1 2 4 4 0 1 2 3
I 6 0 2 1 0 12 1 3 1 0 11 0 0 0 0 12 1 0 0 3
D 2 2 2 3 1 0 2 3 0 0 3 3 0 2 4 0
P 0 0 2 3 0 0 1 3 1 2 4 4 0 1 2 4
C 2 4 4 6 2 3 4 8 1 2 7 7 1 3 6 7
T 16 17 17 17

T -+ BT A TEAR s — I BT s T 9O BEREAN A 5 D PEL5m BEIR S8 B35 5 P 2 25 s CRAL RO s T & R TE 50~400 mg-kg™ Vi

NS R AR A o
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Figure 2 The stability of genome template of foxtail millet seedlings under Ph*" stress
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