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Analysis of Structural Variations of 1RS in Wheat-Rye
1BL * 1RS Translocation Cultivars(Lines)

GUO Jingqi''*, XIONG Ziying' , FU Shulan' , ZHANG Huaiyu’, TANG Zongxiang'
(1. College of Agriculture, Sichuan Agricultural University, Chengdu, Sichuan 611130, China;
2. College of Life Sciences, Sichuan Agricultural University, Yaan, Sichuan 625000, China)

Abstract: To explore the structural differences of 1RS arms in wheat-rye 1BL « 1RS translocation culti-
vars(lines), the 1BL « 1RS translocation cultivar Nanmai 618 was used as parent to hybridize with 13
1BL ¢ 1RS translocation cultivars(lines) , including Aikang 58, Chuannong 17 and Lankao Aizao 8, as
well as the 7DL ¢ 1RS translocation cultivar Lumai 8. A total of 14 types of F, plants were obtained.
High-GC content oligonucleotide probes(Oligo-119. 2-2, 200G, 250G) and high-AT content oligonu-
cleotide probes(Oligo-119. 2-3, 200T, 250T) were designed based on the tandem repeats pScll19. 2,
pSc200, and pSc250. These probes were used in non-denaturing fluorescence in situ hybridization
(ND-FISH) analysis for identifying the metaphase chromosomes of root tips from these F, plants.
The results showed that, except for Oligo-119. 2-3 which produced no signal, the other five probes
generated signals with varying intensities on 1RS chromosome arms from different sources. The sig-
nal intensities of probes 200G and 200T on 1RS exhibited consistent variation trends, while the varia-
tions reflected by 250G and 250T were inconsistent. For example, 250T showed distinct signal inten-
sities on 1RS from different sources, whereas 250G displayed similar signal intensities on the corre-

sponding 1RS arms. These findings indicated that there were differences in the GC and AT base con-
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tents of the pSc250 tandem repeated family in 1RS among different cultivars. According to the varia-

tion in signal intensity of the probes on 1RS, the 1RS arms in these 15 wheat cultivars(lines) could be

classified into four structural types. The results of this study revealed the structural variations of

1RS, which enriches the understanding of 1BL ¢ 1RS translocation chromosomes in wheat cultivars

(lines) in China.
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Table 1 Pedigree and source of the wheat translocation varieties(line)
ETRE (R R K
No. Cultivar(line) Pedigree Source
% 618 2001-43-1/2 Fypls] DU pi S ol AL A 57 B
1 . ’ Academy of Agricultural Sciences,
Nanmai 618 2001-43-1/Panzaokang .
Nanchong, Sichuan
MR 17 ) AL (R A7
2 Chuannong 17 915-23 X A302 Preserved in this laboratory
"""""""""""" ME32 s Noe gado/ oo
3 Chuanmai 32 1900“S”/Ning 8349//1900 IO 1148 Ml B2 e 1 4 i
Crop Research Institute, Sichuan
4 JII & 55 SW3243/SW8688[8) Academy of Agricultural Sciences
Chuanmai 55 T
; k8B 2 N /1L AR 660
Lumai 8 Aimengniu [V /Shannongfu 66
Ji 84258 [N 2 74/%:F 15/ /LT 10 Co-v/3/ 44 7959181
6 e [ Triticale guangmai 74/Lianfeng 1//
Zhou 84258 cale guang g
Shangianmai] % Co-¥/3/Annong 7959
7 B 58 JH11CJH 8425B/ N % 182)/ /i3 6 5 /¥ 896078
Aikang 58 Zhou 11(Zhou 8425B/ Neixiang 182)//Wenmai 6/Zhengzhou 8960
g LR 8 /NS 84(184) /90 L 1]
Lankaoaizao 8 Triticale 84(184) /90 selected line
9 W4 45 YOH L/ 6By 3029/3/74100//Wi43-036//ME 759T¢]
Jinmai 45 Sharieke/ Linfen 3029/3/74100//Qubao-036/Xiaoyan 759
X o R 2 B st G 5 R B A W 2E B o T
10 [ 354 Bk 16726/B% 21308 Institute of Genetics and Developmental
Shaan354 Shaan 16726/Shaan 213 Biology, Chinese Academy of Sciences
1 FES S #5418/ 74 83201
Zhongyu 5 Ji5418/Yuxi 832
12 AR 18 h144/%8 5241/ //NB 3 3% 808
Yannong 18 Zhong 144/Zhai 5241// Triticale yi 8
13 1 4185 Tal A4/ 8094/ /F % 2 5 /3/33 260¢]
Shi 4185 Tal/Zhi 8094//Yumai 2/3/Yimai 26
14 A 199 A1 4185/F4 920458
Kenong 199 Shi 4185/Kenong 9204
. i MR 1
Shangianmai Introduced from the former Soviet Union
x2 BEREBRHREBEXER
Table 2 Oligonucleotide probes and their associated information
WE AT W5 PR DB 4 FAF R HEET 1 5T 51 4 Bk
Name of probe Sequence of probe Base composition of probe = Sequence used for probe design
200G GGGTGGGGCGCCCAGG (GO 1y (AT, pSc200C22]
200T TTTTTGTATTTTCTTT (GO (AT 1y pSc200:22]
250G GGGCCATTTCGAGTGGCGC (GC)13 (AT pSc250L22]
250T TTCGTATCCTTCTGTCACAAACTTTGTCTGTTT (GO 12 (AT oy pSc250L22]
Oligo-119. 2-2 CGAACCCCGGGGTGCG (GO 13 (AT, pScl19. 2023
Oligo-119. 2-3 TCATCAACAATCATAA (C)1 (AT, pScl19. 2023
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1 EX3SXEEGCSHF, HEKH IRS ZMLBHRMER S
Fig. 1 Analysis of the type of 1RS translocations in the F, plants from Lumai 8 X Nammai 618
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K HMHE 618,7DL » 1IRS By it i &% 845,

A and B: Sequential ND-FISH using probes Oligo-s120. 3, 200G and 200T; C and D: Sequential ND-FISH using probes Oligo-s120.
3, 250G and Oligo-119. 2-2; E: ND-FISH using probes Oligo-s120. 3 and 250T. Bar=10 pm. The 1BL « 1RS translocation chromosome
carrying the Oligo-s120. 3 signal comes from Nanmai 618, and the 7DL ¢ 1RS translocation chromosome comes from Lumai 8.

2 EE8SXEEGCSHE HKEHR IRSHEMER
Fig.2 Structural differences of the 1RS in the F, plants from Lumai 8 X Nanmai 618
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igo-s120. 3 {5319 1BL » 1RS 5 fi Y a4 3k 4 B 27 618,

A and B: Sequential ND-FISH using probes Oligo-s120. 3, 200G and 200T; C:. ND-FISH using probes Oligo-s120. 3 and 250G; D:
ND-FISH using probes Oligo-s120. 3 and Oligo-119. 2-2; E: ND-FISH using probes Oligo-s120. 3 and 250T. Bar=10 pm. The 1BL -
1RS translocation chromosome carrying the Oligo-s120. 3 signal comes from Nanmai 618.

B3 JIZRXEZ618WF, HEKEF IRSHEHMER
Fig.3 Structural difference of the 1RS in the F, plants from Chuanmai 32 X Nanmai 618
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$120. 3 {5519 1BL « 1RS 5 i Y (o i3k [ F5 % 618,

A and B: Sequential ND-FISH using probes Oligo-s120. 3, 200G and 200T; C: ND-FISH using probes Oligo-s120. 3 and 250G; D:
ND-FISH using probes Oligo-s120. 3 and Oligo-119. 2-2; E: ND-FISH using probes Oligo-s120. 3 and 250T. Bar=10 pm. The 1BL -

1RS translocation chromosome carrying the Oligo-s120. 3 signal comes from Nanmai 618.

4 HESSXEESHE, HKP IRSHEHMER
Fig. 4 Structural differences of the 1RS in the F, plants from Zhongyu 5 X Nanmai 618
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er cultivars(lines) without the Oligo-s120. 3 signal.

B s

14 HZ=3% F, #HkEY 1BL « 1RS 3t & {4 9 57 N5 &

Fig.5 Diagram of 1BL ¢ 1RS chromosomes from the 14 types of F, plants
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