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Mapping of UV-B sensitive gene in Arabidopsis by CAPS markers
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Abstract

A mutant Arabidopsis thaliana which is very sensitive to Ultraviolet-B(UV-B) radiation has been isolated by

ethylmethane sulfonate(EMS) mutagenesis. Genetic cross proved the UV-sensitive gene(uvs) to segregate as a single

Mendelian locus. For mapping of uvs, we crossed Arabidopsis thaliana Lansberg with uvs plant(Columbia), and made F2

plants by F1 selfcross. We designed 10 kinds of CAPS marker primers. Each primers amplifies a single mapped DNA

sequence from uvs and Lansberg erecta ecotyres. Also identified was at least one restriction endonuclase for each of

these PCR product that generates ecotype-specific digestion pattern. We got crossing over value of UB-sensitivity and

each CAPS marker which located on different chromosome arm. The value of crossing over showed that uvs was linked

to LFY3 which was on chromosome 5.
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Fig. 1. Sensitivity to UV-radiation exposure of Arabidapsis
plant from wild type(WT) and uvs plant (UVS).
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Table 1. Map positions and sequence of PCR primers for Arabidopsis CAPS markers.

Gene, Map i b
o a Forward primer Reverse primer
marker  position
CAT3 2780 CGG TGG TGC TCC AGT CIC CAA C CAG ATG CAA TGG CAT CGT GGA G

ADH 11423 GCG TGA CCA TCA AGA CTA AT
ATA AAC CAT TAG CCC ACG TG

PhyB/hy3 3446

i 90J19T17 73.01 ACA ATC TTC TCC AAA TCA TC
GAPC 833 CIG TTA TCG TTA GGA TIC GG
m BGL1 7540 TCT TCT CGG TCT ATT CIT CG
GAI 16.63 AAG CIT CGA ACT CAA GGT TC
v DET1 6035 CAA CAG GTT TCT TCT TCT TCT C
DHS1 10572 CAA GTG ACC TGA AGA GTA TCG
ASA1 1516 CTT ACT CCT GTIT CTT GCT TAC
\ PHYC 7093
LEY3 11501 TAA CTT ATC GGG CIT CIG C

AAA AAT GGC AAC ACT TTG AC

CAA TCC TAT GAA GAA TGG CG
CAC GTT GAC GGA AAT CIT G
ACG GAA AGA CAT TCC AGT C
TTA TCA CCA TAA CGT CTC CC
CCG GAG AAT CGT ACG GTA C
CAA ACA CCA TIT AAT CIT GAC A
AGA GAG AAT GAG AAA TGG AGG

CCT CTA GCC TGA ATA ACA GAA C

CGC TTA CIG AAA ACT ATA GCC GCG GAA GAC TIT CAA AAA CAC CAC AC

GAC GGC GTC TAG AAG ATT C

a:The map positions given are those listed in version 1.3 of AAtDB, Arabidopsis data base.

b: Primers are shown 5 to 3’
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Fig. 2. Electrophoretic pattern of Arabidapsis ecotype
specific CAPS markers Distignguishable pattern of
BGL1 locus in F, plant from Lanberg X uvs mut-
ant(Columbia) was amplified using BGL1 primers.
M : marker.
L : the restriction pattern of Lansberg,
U the pattern of uvs plant(Columbia).
3, 12, 16, 18 showed Lansberg restriction patterns.
10, 13, 14, 15, 17 showed uvs (Columbia) restriction patterns.
1,2, 4,5 7, 8 9 showed heterozygous patterns.
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Table 2. Restriction enzymes that generate ecotype-specific digestion patterns in PCR product.

Chr. CAPS marker  Size of PCR product Restriction enzyme  Size of fragment  values of crossin gover

1 CAT3 0.973kb HincIl Eg;:g.%g, 0.185 -
ADH 1.291kb Xba 1 fgj}gg; 0262 2

2 PHYB/hy 11kb Xho 1 f;l(l); 04 Y
01917 20kb Mep L g “

3 GAPC 0.771kb Dde I (ngg;i (());978 >
BGL1 1269k Rsa I Loty 0485 44

4 DET! 11kb Sec 1 E;l(l); 05 »
DESI 1.668kb Die | o >

5 PHYC 2.0kb Pst 1T E:j;g 8; *
LFY3 133 Rsa 1 Egggggog;? ¥
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