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Positioning Analysis of a Major QTL qPHZ2.4 for Maize Plant Height
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Abstract: Maize inbred line Zheng58 was used as the recurrent parent, the chromosome single segment substi-
tution line Z12 and W16 were constructed with Chang7-2 as the donor parent through genome—wide molecular
marker—assisted selection. Z12 and W16 contain a chromosome segment from Chang7-2 in the bin2.07 region, and
their plant height was significantly higher than that of Zheng58. In this study, an F, population was constructed with
Zheng58 and 712 as materials. Based on the resequencing and bulked segregant analysis strategy, the plant height
QTL gPH2.4 was located in the interval 13.95 Mb(201 457 953-215 022 157 bp) of chromosome 2. Genotype analysis
was performed on the Zheng58XZ12 F, segregation population containing 743 individuals and the Zheng 58XW16 F,
segregation population containing 1 720 individual plants using 20 polymorphic molecular markers screened in the
target interval, and the plant height QTL ¢PH2.4 was located between the InDel molecular markers ph-18 and ph-19.
The genetic distance was 0.57 ¢M, and the physical distance was 626 kb. Reference B73 refgen_v4, there were 17
candidate genes in this interval, including the gene Zm00001d006677 which can regulate the brassinosteroid signal.
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Fig.1 Identification of relevant areas of plant height
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Table 1  Information of significant difference loci
efafh (DAY EIG SERNE 95%E {5 X 1]
Chromosome Site Starting position End position avgASNP CI-95
Chr2 201 257 037 201 274 675 0.124 0.300
Chr2 Ph2.4-1 201 457953 201 493 362 0.300 0.298
Chr2 Ph2.4-2 202 896 365 203 285 630 0.327 0.287
Chr2 Ph2.4-3 204 225 539 204 638 734 0.412 0.302
Chr2 Ph2.4-4 207 714 184 208 361 383 0.335 0.292
Chr2 Ph2.4-5 208 880 691 209 135 294 0.403 0.295
Chr2 Ph2.4-6 213756 997 215022 157 0.375 0.298
Chr2 215 327 421 215 447 005 0.054 0.310
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Table 2 Information of developed InDel markers
EIL/EY FHEY 31 REETF1 YA # (bp)
Primer name Forward sequence Reverse sequence Physical location
ph—4 TCTGCTGCGTGAGAGTGAG GGCAGTCCCACTTCATCAG 200 408 355
ph=5 ACACGCTACACGATATGAGGGAG TGAGTGCCTTCTATTCTGAGTCG 202 651 049
ph-6 CATTCAGCCCCACCCTACGC AACACGAACCAGCAGCAGCG 203 790 379
ph=7 ACCCGTGTAGACAGAAGCCT AGTCGTATGCCACCTGTTCG 204 890 461
ph-11 CTGTGTGTTTGGTCGTAGC CCCGTGAGAAGCAGATAAC 208 239 050
ph-12 GCCCTACTGATGACGCCTT CAGCAACAGCCAAGAACCA 209 834 304
ph-13 TTGGGACATCAACACGACAC CGGCAACGATAAGTCAAGTC 210 288 598
ph—-14 TCACTGCCACGGAAAACA TTCTGAAATGTGGCGGCA 211025 757
ph-15 CCCTGATTTTCTTCGCTGG GTGTGGGGAATGGTGTCGT 211618 757
ph-16 CTGGACAAGGAGACGCTGGA ACACTTTTTCCTGCCCCCTC 212 884 277
ph-18 GTCTTGGTAGCGAGAGAGGAG ATTCGCTTCTTGTATTGCTCG 213 468 374
ph-19 GTCATCGCCGGCATTGAT TAGTCTCTACCGCCTCTCTGG 214094 078
ph—-20 GCGATTCCGTCGTCCTGTA GGATGAAGAGCGTCTTGGC 214 473 528
ph-21 TGGTTTCGGTTGAGGGAG ACGAGCGGCAGGATGATAT 215 377 969
ph-23 AGGAGGCGTCATCGTCAAT AACTGAACCCTGCCTTGCC 216 892 334
ph—24 GAGAAAGGTTAGGTGATGGCG GAGCCACTGGAAGCAATGAA 217 448 794
ph-25 ACCACTACCACCACAACGCA CCATCTCGTCTCGGAAGGAA 219 062 128
ph-26 AATCCTCTCGTCCCTCTCCTA TGTTCGCTTTTCTAGGTGTGC 219 987 164
ph—-27 TTCATTCACGAAGCAAGCA AGTCAAATCCGGACCACCA 221 853 827
ph-30 GTCAAACGAGGTGAGGGAGTA CAGCAGCCAGAGAAGGTTG 224 446 917
222 FF58XZ128 F. B AR R A 54T O 58741 212415 B Ze By ) 5 743 A bR Oy
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Fig.2 Frequency distribution of plant height in F, derived from Zheng58x7Z12

3, oG N B B A o 21274
TR FPLR A 25 20 A A I, 60 58 745 2 14 BARR i 25 70
i T2



23] TR AR A T kAR 8L QTL pPH2.4 1Y E N /i 65

223 #(58 XZ128 F.% & 4K QTL &4

HRAE QTL TeiMapping B {44 U R 4 B R RUEL
i R IE S A P T A B SR . 13
AFRICTE AL B A B B73 S5 L 4]
P R —B ZEE 421K 16.963 oM, T3
BRI B 1.41 M. FIH A1 (9 ICIM-ADD J5
AT QTLAEE 48T, LOD I SHE R 3.0 15, K ik i

QTL % {37 T InDel 43 #7 ic. ph-15 Fl ph-19 Z [i] , ]
[i) F) 38 12 B 5 ok 2.67 oM, # BELER 25 k7 2475.321 kbp
(211 618 757 ~ 214 094 078), £z K LOD {5 H 35.13,
A AR 1 20.37% (1 R AVAE S o 3% QTL LS
0 8.38, RN R 0.93 , Huast AL 500 2 B R sk
N, fir 44 N gPH2.4(FF 3).

B3 #58xZ12 F.o BEEHAEEE D
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Fig.4  Frequency distribution of plant height in F, derived from Zheng58xW16
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Fig.5 Mapping of F, derived from Zheng58xW16
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(SR T 9 AEAE 3 b 25 R L Ab ik, 43 5ol 2
197(S-A).241(A-V).283(G-D) 1 276-278(Hk 5 )i 4
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Table 3 Annotation information of the 17 candidate genes in ¢gPH2.4 interval

L4 PR I E (bp) 217 (bp) A
Gene model Gene start Gene end Annotation
Zm00001d006651 213 473 849 213477743 tuaS - alpha tubulin5
Zm00001d006653 213 547 650 213548 585  (RAP2.11) related to AP2 11(Arabidopsis)
Zm00001d006654 213 551 909 213 560 477 (emb2734) ARM repeat superfamily protein(Arabidopsis)
Zm00001d006656 213 605 594 213606 086  (ATRADS1, RADS51) RAS associated with diabetes protein 51(Arabidopsis)
Zm00001d006657 213 698 948 213714990  (ATHST, HST, PDS2) homogentisate prenyltransferase(Arabidopsis)
Zm00001d006658 213741901 213749 883  O-Glycosyl hydrolases family 17 protein(Arabidopsis)
Zm00001d006659 213754 814 213 755 869 Unknown
Zm00001d006663 213805344 213811979  (LHCA2) photosystem I light harvesting complex gene 2(Arabidopsis)
Zm00001d006665 213 884 456 213884 833 (ATJ2, J2) DNAJ homologue 2(Arabidopsis)
Zm00001d006667 213 889 759 213 895 829 Succinyl-CoA ligase alpha subunit(Arabidopsis)
Zm00001d006668 213 897 891 213899273  (AGL86) AGAMOUS-like 86(Arabidopsis)
Zm00001d006669 213 900 069 213902405  sbht2 - subtilisin2
Zm00001d006670 213904 733 213908 168  Target SNARE coiled—coil domain protein(Arabidopsis)
Zm00001d006671 213938 824 213947817  Unknown
Zm00001d006673 214 011 828 214022 318 AARP2CN domain containing(Rice)
Zm00001d006676 214081 018 214 084 611 (5-FCL) 5—formyltetrahydrofolate cycloligase(Arabidopsis)
Zm00001d006677 214 086 849 214 088 343 (BZR1) Brassinosteroid signalling positive regulator (BZR 1) family protein(Arabidopsis)
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6 #585 W16 H Zm00001d006677 %] CDS FF 51 bk 3¢
Fig.6 CDS sequence alignment between Zheng58 and W16 in Zm00001d006677
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