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Abstract
waxy maize resources.| Method ] Sequencing of waxy gene waxy , tillering gene thl and SSR molecular marker analysis were carried out for eight

[ Objective ] To provide scientific basis for special germplasm resources of the protection, development and utilization of four-row

four-row wax maize resources of Yunnan.Their formation rules were also discussed. | Result ] These four-row waxy maizes had the same mutation
type wx-D10,which was 15-bp deletion in exon 10 of waxy gene; detection of thl gene controlling tillering revealed that two different alleles
were retained in four-row waxymaizes and plants with heterozygous genotype were found; 40 SSR markers were used to detect four-row waxy
maizes from different sources,and 27 polymorphic loci were obtained.[ Conclusion ] These four-row waxy maizes had a unified origin; many dif-
ferent alleles were still retained in the genome after the formation of four-row waxy maizes; different types of four-way waxy were formed due to

the loss of alleles during the process of material transmission.
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Table 1 Comparison of the four—-row waxy maizes in the test
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Note:1-8 were the 8 four-row waxy maizes ; A.The frontal shape; B.
The back shape
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Fig.1 Comparison of the ear shapes of 8 four—-row wax maizes
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Fig.2 Structure map of waxy and th1 gene
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wax) * 20 * 40 w 60 *
D10 : CCGGTTCAGGCCGTGGAGGCCAAGGCGCTG-~~—=========== CAGGCGGAGGTCGGGCTCCCGGTGGACCGGA @ 61
X03935.1 : CCGGTTCAGGCCGTGGAGGCCAAGGCGCTGAACAAGGAGGCGCTGCAGGCGGAGGTCGGGCTCCCGGTGGACCGGA : 76

CCGGTTCAGGCCGTGGAGGCCAAGGCGCTG

1 » 20 ® 40 "

CAGGCGGAGGTCGGGCTCCCGGTGGACCGGA

60 " 80 » 100 *

Al : GTCCGACCATGCATAAGGTCTAGGCTTGTAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTTAAARACTTTCCGGGTGATCATACCCCCTCTCTATGCGGGCGCAAGG : 112

A2 : GTCCGACCATGCATAAGGTCTAGGCTTGTAAGAGAGAGAGAGAGAGAGAGAGAG--

GTCCGACCATGCATAAGGTCTAGGCTTGTAAGAGAGAGAGAGAGAGAGAGAGAG

———————— TTAAAAACTTTCCAGGTGATCATACCACCTCTCTATGCAGGCGCAAGG : 102

TTAAAAACTTTCC GGTGATCATACC CCTCTCTATGC GGCGCAAGG
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Fig.3 Sequence alignment results of waxy and th1 gene
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Table 2 Comparison of the primers

Em G5 (5'-3") RIa519F51(5'-3") P Bk Rk R
EZR) Forward pri Rever: i Amplified fr: ali
Primer name ward primer everse primer mplified fragment Annealing

sequence(5'=3") sequence(5'=3") length //bp temperature // °C

waxy_1 GGAACGGACTACAGGGACAA ATGAGCTCCTCGGCGTAGTA 866 57
waxy_3 TCACCGTCAGCCCCTACTAC CTTGCCTGGGAACTTCTCCT 624 57
waxy_11 GATCGTTCTGCTGGTACGTGT AGTTCCTCACCATCTCCTCGT 698 57
waxy_13 ATGTGTTTCCTCCTGGCTTG TCCGGAGAAGTATGGGTTGT 658 57
waxy_22 TTCCCAGTGTAACGTCGTGG AACACCGAACAGCAGGGATT 650 57
waxy_25 CGTGCACACGTCTTTTCTCTC TACACGAACACAAGCCAGGAG 468 57
waxy_26 AGAAATACCGAGGCCTGGAC GCCGATTAATCCACTGCGTA 365 57
waxy_27 CTGCGTGTTTGATGATCCAG GGCATCAGAGCAGAGAAAGG 694 57
waxy_D10 GTGGTGTGGTGTCCGGTT TCTGCTCTTCCAGCCTGC 115 57
th1_1 GCCTTGGAGTCCCATCAGTA TTATTGGCCGATTTTCTTGG 742 57
th1_3 GGTACAGTGGCTCCTCAACAC AAGCGTGAGTTCTGCTGAAAG 654 57
th1_7 ATTCTCCTCCCTCTCCCTCA GGGCTTGAGGAATCACAGAA 520 57
th1_SSR GAGGTGGTATGATCACCTGGA TCCTGGCACTAAGAGCAGTGT 186 57
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Note :M is marker;the lanes 1~8 are 8 four-row waxy maizes with the
same wx—D10 mutation; lane 9 is non-waxy maize inbred line
B73.B is PAGE results of tb1_SSR,M is marker, b1 _SSR can
distinguish two alleles,lanes 1~3 are allele 2, lanes 4~6 are al-
lele 1,and lane 7~9 are heterozygous genotype

B4 4 FHRIC waxy_D10 0 tb1_SSR B R IGEBRR IR E R

Fig.4 Polyacrylamide gel electrophoresis ( PAGE) results of

molecular markers waxy_D10 and tb1_SSR
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Table 3 Comparison of the genotypes at different genomic loci of 8 four-row waxy maizes

} el A
g'%@ () Chromosomal 1 2 3 4 5 6 7 8 25
rimer name . Difference
location

bnlgd39wl 1.03 11 12 11 11 11 11 12 12 H
umec1335y5 1.06 11 11 11 11 11 11 11 22 H
ume1147y4 1.07 11 11 11 11 11 11 11 11 J
tb1_SSR 1.09 11 11 11 12 22 12 11 11 H
bnlg1671y17 1.10 11 11 11 11 11 22 11 11 H
Phi96100y1 2.00 — — 11 11 11 11 11 1 H
umc2007y4 2.04 11 11 11 11 22 22 22 11 H
umc1536k9 2.07 — 11 11 12 11 11 11 11 H
bnlg1940k7 2.08 11 11 11 — — — — — H
bnlg1520K1 2.09 11 11 11 11 11 11 11 22 H
umc2105k3 3.00 11 11 11 11 11 11 11 11 TG
phi053k2 3.05 11 12 11 12 11 11 12 11 H
umc1489y3 3.07 11 11 11 11 11 22 22 22 H
phi072k4 4.01 11 11 11 11 11 11 — — H
bnlgd90y4 4.04 — — — — 11 11 — — H
bnlg2291k4 4.06 11 11 11 11 11 11 11 11 "
umc1999y3 4.09 11 11 11 11 11 11 11 11 T
umc2115k3 5.02 11 11 11 22 22 22 22 22 H
umcl1705w1 5.03 11 11 11 11 11 11 11 11 ’
umc1429y7 5.03 11 11 11 11 11 11 11 22 H
bnlg2305k4 5.07 11 12 11 11 33 33 34 11 H
bnlg161k8 6.00 11 11 11 22 11 13 11 11 H
bnlg249k2 6.01 11 11 11 11 11 11 11 11 7
bnlg1702k1 6.05 11 11 12 12 11 11 11 11 H
phi299852y2 6.07 11 11 11 12 11 11 11 11 H
umc1545y2 7.00 11 11 — 12 11 11 11 11 H
umc2160k3 7.01 11 12 12 11 22 11 11 11 H
umc1936k4 7.03 11 11 11 11 11 11 11 11 G
umec1125y3 7.04 11 11 11 11 11 11 11 11 T
bnlg2235y5 8.02 — — — — 11 — 11 — H
bnlg240k1 8.06 11 22 11 11 22 22 22 11 H
phi080k15 8.08 11 11 11 22 11 11 11 11 H
phi233376y1 8.09 11 11 11 12 11 11 11 11 H
umc2084w?2 9.01 11 11 12 11 11 11 11 11 H
phi065k9 9.03 11 11 11 11 11 11 11 11 G
waxy_D10 9.03 11 11 11 11 11 11 11 11 Jc
umc1492y13 9.04 11 11 11 11 11 11 11 11 7
umcl1231k4 9.05 11 11 11 11 11 11 11 11 G
phi041y6 10.00 11 11 11 11 11 11 11 11 H
umc1432y6 10.02 11 11 11 11 22 22 12 11 H
umc2163w3 10.04 11 11 11 11 11 11 11 11 G
umc1506k12 10.05 11 — 11 12 11 11 11 11 A
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