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W 200 Gy 7 E 4% IS IR 3R, BRES T A =
THtFi3e B (HIRFL) 424k, BEE N 43.3 MeV/u, ¥
FERELR % B N 50 keV /pum. B BT A5 AR $0L B T b
T, My BRI 3 Mo B, RABR M Mo BEAR T
28], RICALWOT R RSk, R R L2 IR,
Mo AL S [ 22 2k 3 U513 BE2 8 Ms R,
BrFRgAE N (2241) °C, JAMINE 16 h /HE 8 h, iR
SR 2174 6 000 lux.

2.2 EYIHMRIE NaCl L2

SEARAL B UL EE AT AR AR 3 40 20% NaClO i
TR, A5 5FEFF] NaCl £9K FE 950, 75,
100, 125 mmol/L ] MS (Murashige and Skoog) % 7%
Berh, LS KRG HBIRE, RFF=0 KM T/ %
FiRhF R, BRI

LR T b 3R PR 2 MS 972 b, HAEK 4 RINY)
W 2 54 150 M175 mmol /L NaCl ff] MS 1 77 3¢
b, mEREFRTRUE, GERFESOAN1IARME, &
A =SF K/ 4 B, EE 3

PR PR NaCl AL 2. M5 728 I8 £ 4B K3 A 1Y
T PR |35 23 N KR BE 175 mmol /L NaCl (1) MS i
s IR, A8 NaCl It MS WA 35 77 2 0 1|, b
O, 214 h BB EVRAT

2.3 SERRHEE PCR

& FHH Y RNA 2 UK 77 & (E.Z.N.A.TM HP
Plant RNA Kit, OMEGA) #2 U 48l 7d 7+ 5 4= A1 4197
SRNA, 28 J5 A FH & % 5% 557 & (Scientific Rever-
tAid First Strand c¢DNA Synthesis Kit, Thermo)
S ¥ 5 55— % cDNA . 52 %t & 8 PCR F7 f#
FH B AR A2 ¥ 3K 19 10 cDNA B 7% FE 10 15, 5190 %
BB 4R RS pmol/L 1 F W, % e &
K 71 & (Scientific SYBR Green qPCR Master Mix,
Thermo) #E47 S 9 % € B PCR B, R FAK &R A5
1.5 uL X 2(Forward fl Reverse), 1 5 uL, SYBR
Green Qpcr Master Mix 12.5 pL, nuclease-free wa-
ter 4.5 pL, MAEFIH25 uL. PCRFEF N 95 °C 10
min, 95°C 15, 60 °C 60 s, 40 MEH. AT E )
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J#1E NCBI(https://www.ncbi.nlm.nih.gov/) 3£ 1%, K
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AR, AC = Cl arget—Chactin, Ch targer
N HEREERI Co Al Chactin R W SIE K C H.

®1 HAEEPCRFAEMARIMSIIRIREEFT

gene 1D Primer sequence
B-actin-F AGATGCCCAGAAGTCTTGTTCCAG
B-actin-R CTTTGCTCATACGGTCAGCGATAC
DREB2A-F TTGGCTGAGCGAGTTTGAAC
DREB2A-R CGGTCCTGATTTAAGCCTGC
RD29A-F GAAACAGAGTCTGCCGTGAC
RD29A-R TGCTGCCTTCTCGGTAGAGA
P5CS-F AGCGCATAGTTTCTGATGCA
P5CS-R ACTCCCATGTCGGTGAATGT
ProDH-F GTTGGTGAGAGGGGCTTACA
ProDH-R AACGACACCGAAACCAGAAC

2.4 IWEIEGIHTHR

BT W50 ) AT 3 IR E E SN, B b PR
F1 SPSS17.0 G ik 73 Bk A, ¥ % ia] (1) EL 5K H t-test
%, AP < 0.05 88 F M ZERKF, HOER,
P < 0.01 W& 72 moKF, Ao RoR, Bt
B P58 £SE”.
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—— WT-75 m mol/L
— WT-100 m mol/L
—- WT-125 m mol/L
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——#197-75 m mol/L
—+—#197-100 m mol/L
——#197-125 m mol/L
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Research on Salt Stress Tolerance Mutant of Arabidopsis thaliana
Irradiated by Carbon Ion Beam

LUO Shanwei'?, DU Yan', YU Lixia', CHEN Yuze®?3, CUI Tao"?, FENG Hui'?, MU Jinhu':?,
LI Wenjian', ZHOU Libin®>1
(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. College of Life Science and Technology, Gansu Agricultural University, Lanzhou 703370, China)

Abstract: Abiotic stress can reduce the growth of plant heavily, and the research of salt tolerance of plant
mutant is valuable to the study plant stress resistance. Dry seeds of Arabidopsis thaliana were irradiated by carbon
ion beams with energy of 43.3 MeV /u provided by Heavy Ion Research Facility in Lanzhou (HIRFL). One stable
mutant #197 was obtained from the progenies of the irradiated populations, the study of tolerance to salt stress
of this mutant were carried out through physiological and gene transcription anlaysis. The results demonstrated:
mutant #197 shown a relatively lower germination rate than wild type in salt stress conditions, meanwhile, the
mutant acquired a higher ratio of green embryo than the wild type. In the molecular level, NaCl with high
concentrations prompted the transcription of P5CS1 gene rapidly both in #197 muatant and the wide type, and
the expression level in mutant was significantly higher than wild type. The expression of ProDH, related to
proline degradation, in mutant #197 was slightly less than the wide type. Such expression patterns improved the
accumulation of proline, and protect the #197 mutant from salt stress, which may lead to a lower expression of
DREB2A and RD29A in mutant compared with wide type.

Key words: carbon ion beam; Arabidopsis thaliana; mutant; salt stress tolerance; proline
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