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Introduction Materials and Methods

Tex_as, Fhe 1?th Iargest_ producer of maize within the United Sta_tes, _has r_lot Increased Genotyping F.., progenies AsP: ~ snp
grain yield like the Midwestern States in the past decades. Grain yield Is a complex A . A %

J e T . 2 > Genomic DNAs were extracted from eight bulked == = &%
quantitative trait, which is positively correlated with plant height in southern and central 1 b H of the F.. - olants using th ASP: Allele Specific Primer a g,
Texas maize. In this study, we constructed three bi-parental linkage populations (527 >eedlings V\r']' dm cath o ] © 311 dp ants using the CRP: Common Reverse Primer o ° 8
lines) using five elite inbreeding lines to validate three SNPs (QTV1 QTV?2 and QTV3) CTAB method (Chen and Ronald 1999). _ Fig 3. The scheme of primer design =~ °
identified in a previous genome-wide association (GWAS) study (Barerro et al. 2015), > S_I_Nogses'glr(‘)(t)g; l;nIr(rj‘(l)Jenr:j]?r:get[]setigiilt'lggt;hSeh(;Snodr:date
each explaining 3% ~ 5% variation in grain yield in Tx714 test crossed hybrids under T urrouha | - - - . I8 o

P J 57 ; Jralr ¥ 4 either side were selected to pick the allele-specific Fig 4.Genotyping plot illustrating ¢ I Y

drought and irrigated conditions; QTV2 also significantly affected plant height and three clear cluster. Thered data ©

flowering time (Fig 1.). primers_ and allele general primer using BatchPrimer3 D0NtS represent wild genotype  Sesssesese sisielilile
Grain yield (ton/ha) analysis using spatial adjustment Plant height (cm) analysis under severe drought conditions Vlo (Flg 3) (YOU et al 2008) (B?S), the blue pOintS represent D::::::::: : : . : : .
® QTV2 ] » KASP® (KBiosciences Allele Specific PCR) mutants, the green data points O TR T SRR LY
o anv - an: assays were used to conduct the genotyping for represent herterozygous genotype 7172127:7:7: 700
© ! : individual F Cig 4 and the black points are the NO  »ccccocececoaiaionoon
Inarviaual 3.4 ear( 1¢ ) Template Controls (NTCs). D TR R R R R

Preliminary Results and Questions

> Combining the phenotype data collected from |:4:5 Table 2. The JMP results for additive effect and dominant effect of SNP1 and

SNP3 in population Ki3/NC356
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| chromosome | . Chromosome progenies and the genotype data of F, pr_ogenies, Trait SNP  Genetic Variation Estimate Std Error tRatio Prob>|t|
Fig 1. GWAS results for grain yield (ton/ha) (1A. left) and plant height (1B. right) Figure from Barerro et al. 2015. we nsg(_jr {]/ I\QSP I\(IIFeistSSISIl:J)gI‘eS Cli’né)l(\jleF!:)g)tO \_/flr:!date i SNP1 Additive Effect 1.85 052 353 0.00*
- eac an within eac
’ Dominance Eff 0.64 093 0.7 0.9
Materlals and MethOdS population. In the population Ki/NC356, one Z:;?t?::;e::t —
Plant materials and research timeline allele of SNP1from parent line Ki3 had — T
> By means of Sanger sequencing, we first tested eleven elite breeding lines and the significant positive additive effects on the plant Additive Effect 1'40 0'48 2'89 O'OO*
derived seven existing F, lines that were expected to have the polymorphism based on height and flag leaf height; the allele of SNP3 . S - | | |
Genotyping By Sequencing (GBS). We identified the specific polymorphism of the from Ki3 had s_|gn|f|cant negative a}dd'“Ve eff_ects L eaf Dom'ﬁ?me B S R
three target SNPs (Barerro et al. 2015) within the seven bi-parental linkage populations on the plant height and flag leat height and this  LEEl ATRUOVE SieEt | ey | Bad | 0e | SO
through alignment (ClustalX 2.1). Finally we selected the three linkage populations allele also had signiticant positive dominant e I N I
used for QTL analysis because they had the most confirmed SNPs and they were efrects on the plant height, tlag leaf height and Additive Effect ~ 0.09 037 025  0.80
relevant from a breeding perspective to derive lines from. These three crosses were ear height (Table 2.). Dominance Effect ~ 1.85 ~ 0.69 269  0.00*
Ki3/NC356, Tx740/NC356 and LH82/LAMAZ2002 (Tablel.) » Compared with the results derived from GWAS, we didn’t find that SNP2 affected the plant height;
however, we did find other SNPs that did. The possible reason Is that the phenotype data was collected
> The research timeline (Fig 2.): Table 1. The polym%;ﬁzast?lfgetshe three SNPs in the from the inbred lines in the winter nursery.
» 2014 spring, F; growing in College Station; Pop. ParentLines QTV1 QTV2 QTV3
« 2014 summer, selfing F; FUture WOrk
» 2014 Fall, F, growing in Weslaco; selfing F,to 1 Ki3 A C A o _ _ . L »
get F5 and tgs%(:rossirglg with Tx714 to ge% F; 182  NC356 cC A G > We will _trlal Fau derived testcross r_\ybrlds for y!eld unc!er dro_ught and Irrigation condltlor_]s and F5.,
testcross hybrids: | ) T%740 A C G Inbred yield trials to get more precise phenotypic data(including plant height, flag leaf height, ear
» 2015 spring, F; growing in College Station;, 3 LH82 C A G height, flowering time, grain yield, aflatoxin content, et al.)
yield trail on F;, testcross hybrids and F 3 LAMA2002 A C G » We will plant F,.; inbred to advance one more generation (Fs.g) and testcross hybrids (Fs.¢/ TX714)
Inbreds; B73(Ref) A C G » We will genotype the F,.; inbred lines to capture residual heterozygosity.

» 2015 summer, selfing F. to get F, and
testcrossing with Tx714 to get F,.. testcross Refe rences
hybrids; \ |

» 2015 fall, yield trails on Fg inbreds and F,
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Phenotyping maize height in F4:5 progenies

» At the winter nursery (Weslaco, TX, 2014),
within each individual plot, average plant
height was measured as the distance In
Inches from the soil line to the top of the
tassel; flag leaf height was measured from
the soil line to the base of the flag leaf; ear
height was measured from the soil line to the
base of the top ear node.
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