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Analysis of the Genetic Composition of High-Quality Weak Gluten
Wheat Variety Neimai 416 using FISH and 660K Array
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Abstract: To elucidate the chromosomal and molecular genetic composition of the premium weak-glu-
ten wheat variety Neimai 416, fluorescence in situ hybridization(FISH) and 660K wheat SNP array
were employed to analyze Neimai 416 and its parental lines She 06-245 and J1094. The results showed
that FISH analysis identified 42 chromosomes in the root tip cells of Neimai 416, with stable inheritance.
The Oligo-pScl119. 2 FISH signals on chromosomes 4A, 5A, 1B, and 6B differed from those of the
maternal parent She 06-245, and except for 1B, also differed from the paternal parent J1094. The
660K SNP array results revealed that the maternal parent She 06-245 contributed 66. 51% of the ge-
netic material to Neimai 416, while the paternal parent J1094 contributed 33. 49% , indicating a genetic
bias towards the maternal parent in Neimai 416. At the genome level, the maternal parent She 06-245
exhibited higher genetic contributions to the A, B, and D genomes(73. 84% ., 60. 73%, and 61. 64%, re-

spectively) compared to the paternal parent J1094. Chromosomally, except for chromosomes 1B, 6B,
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4D, and 7D, She 06-245 showed greater genetic contributions than J1094 across all other chromo-

somes, with particularly great contributions on 7A(91. 98%) and 3D(90. 32%). Functional marker

analysis revealed that Neimai 416 integrates multiple genes of high thousand-kernel weight (TaGS2BI,
TaGW2-6B , TaGS-DI1, TaSus2-2A ,» TaCwi , and TaGS2A1) . along with superior alleles associated
with disease resistance (COMT3B , 1-FEH-6B , TaDREBI, VplBl, and Lr34) and agronomic traits
(Rht-D1b and TamybR_Bib ). This study demonstrates that Neimai 416 exhibits chromosomal stability, a

pronounced maternal-biased inheritance pattern, and carries multiple high thousand-kernel weight

genes and resistance-related superior genes.
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FISH results of Neimai 416 and its parental lines
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Table 1 Genetic contributionrate of She 06-245 and J1094 to Neimai 416 on different chromosomes

Yee kLA 2R R AU %} 06-245 She 06-245 11094
Chromosome/ NO. OfAtOtal ) %F‘r{ﬁ,ﬁﬁ ﬁﬁk%"‘—‘ %E}"fi}ﬁﬁ ﬁﬁk}z
Genome differential loci No. of differential loci ~ Contribution rate/ % No. of differential loci ~ Contribution rate/ %
1A 3 741 2173 58.09 1568 41.91
2A 1712 1 332 77.80 380 22.20
3A 3 684 2191 59.47 1493 40. 53
4A 2513 1765 70.23 748 29.77
5A 4 960 3024 60.97 1936 39.03
6A 2761 2109 76.39 652 23.61
TA 9421 8 665 91.98 756 8.02
1B 3 585 1 009 28.15 2 576 71.85
2B 5974 4498 75.29 1476 24.71
3B 4 594 2 995 65.19 1599 34. 81
1B 2 264 1746 77.12 518 22.88
5B 10 134 6 282 61.99 3 852 38.01
6B 5418 2229 41. 14 3189 58. 86
7B 3107 2 544 81. 88 563 18.12
1D 200 155 77.50 45 22.50
2D 475 269 56.63 206 43.37
3D 186 168 90. 32 18 9.68
4D 106 48 45,28 58 54.72
5D 281 219 77.94 62 22.06
6D 139 83 59.71 56 40. 29
7D 310 104 33.55 206 66. 45
2
A FEHA 28 792 21 259 73.84 7 533 26.16
Subgenome A
4]
B RN 4 35076 21 303 60.73 13 773 39. 27
Subgenome B
D P4l

Subgenome D 1697 1 046 61.64 651 38. 36

1A 2A 3A 4A 5A 6A 7A 1B 2B 3B 4B 5B 6B 7B 1D 2D 3D 4D 5D 6D 7D
LRERRNZE 416 4T 06-245 F1 71094 AR KB 21 8 R 7R 6 06-245 X B W (AR oR J1094 X B,
Green indicates the identical fragment among Neimai 416, She 06-245 and J1094; Red indicates the fragment derived from She 06-
245; Blue indicates the fragment derived from J1094.
2 ME 416 B9 21 R BK SNP EFBEE
Fig. 2 SNP genotype pattern on 21 chromosomes of Neimai 416
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Table 2 Genotyping of the important traits in Neimai 416, She 06-245 and J1094

(EN FE NZ# 416 it 06-245 11094 A
Trait Gene Neimai 416 She 06-245 Phenotype
k% Plant height Rht-DI1b Rht-DIb Rht-DIb Rht-DIb SRFF Dwarl
K¥ift Grain color  TamybR Bl — TamybR Blb TamybR Blb TamybR Blb 4L Red
T Awn AWN AWN AWN AWN A75 Awned
7 Yield TeCS2BI Hoo-E Han-H Han-I Hap-H : % T#.H# High thousand grain weight
e ap ap P Hap-L : i T4 #E Low thousand grain weight
TaCWI-5D Hap-5D-G Hap-5D-G Hap-5D-G AH|#] Unfavorable type
o, o . . Hap-1: & Tk & High thousand grain weight
TaGW2-6B Hap-1 Hap-1 Hap-2 Hap-2: {& T ki ¥ Low thousand grain weight
TaMoc Hap-H Hap-H Hap-H FARLE High grain number
TaGS-D1 TaGS-Dla TaGS-Dla TaGS-Dla = TR # High thousand grain weight
TaSus2-2A Hap-A Hap-A Hap-A T8 High thousand grain weight

TaCwi TaCwi-Ala TaCwi-Ala
TaGS2A1 Hap-H Hap-H
TaTGW7 TaTGW-7Ab  TaTGW-7Ab
SR Quality  Glu-Al_ 11594 Axl Axl
Glu-A3 Glu-A3b Glu-A3b
Glu-B3 Glu-B3e Glu-B3e
NAM-6A Alb Alb
PPO Ppo-Alb Ppo-Alb
PPOA2b_230 Ppo-AZ2a.c Ppo-AZa.c
PsyAl Psy-Alb Psy-Alb
FAL 6 Vrn-Al Vrn-Alb Vrn-Alb
Vernalization,
photoperiodic vrn_5Aprom vrn_5Aprom  vrn_5Aprom
reaction
Vrnl_new Jagger type Jagger type
VrnD3 Jagger type Jagger type
Ppd-DI1 Wild type Wild type
E/REE iU COMT3B COMT-3Bb COMT-3Bb
Drought and
stress resistance 1-FEH-6B 1fehw3 1fehw3
TaDREBI TaDRE-Bla TaDRE-Bla
Pre-harvest VplBI VpIBIb VplBIb
sprouting
ik Lr34 Lr34 Lr34

Disease resistance

TaCwi-Ala
Hap-H

TaTGW-7Aa

& TR # High thousand grain weight
= TR # High thousand grain weight

TaTGW-7Aa . ¥ T-ki s High thousand grain weight
TaTGW-7Ab : & T-HiE Low thousand grain weight

Axl 591 Weak gluten
Glu-A3b A F# Favorable type
Glu-B3e AF]HE Unfavorable type

Alb Bahn & H A 2 Increased protein accumulation
Ppo-Alb Ik £ i AL R % Low polyphenol oxidase

Ppo-AZ2a.c

= Z i A AL BTG M High polyphenol oxidase

Psy-Alb M # (0 % & Low yellow pigment content
Vrn-Alb A Winterness

vrn_5Aprom
Jagger type

Jagger type

KVt Winterness
% %1k Short-vernalization
% #F 1k Short-vernalization

Wild type 6 JE W 48U Photoperiod sensitivity
COMT-3Bb  fRABIE Low lignin
1fehw3 Fi 5 Tolerant
TaDRE-Bla L2 Tolerant
VplBlb YL & 2F Pre-harvest sprouting resistance
Lr34 YL 459K Resistance to leaf rust
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