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Identification of Maize Resistance Gene for NCLB by SNP Gene Chip
MA Jun, LIU Xin—fang, QI Xin, GONG Xue, WANG Jin—jun, LI Ming, JIANG Min, WANG Yan-bo
(Maize Research Institute, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract: In this paper, we analyzed three pairs of near—isogenic lines related with maize northern corn leaf

blight(NCLB) using SNP gene chip(56,110 SNPs). Through bioinformatics and comparative genomics analysis, 29

candidate genes were identified, which were distributed on chromosomes 2, 3, 7 and 9, respectively. Among them,

14 had functional annotation, which were associated with many functions, such as enzyme activities, energy synthe-
sis, metal ions binding, DNA modification, stress resistance. In particular, GRMZM2G058197 is located at bin 7.04,
within the interval of 166087520 and 166091392, where is the location that Ht3 was preliminarily identified. The re-
sults would provide theoretical and data support for further NCLB research.
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Table 1 ~ Genetic background analysis for the materials in this study by SNP chip
FIAC & EEp il ivasy AR G L CK S AR AT L8 5 KOs LT SARPUE (%)
Inbred line  Effective detection  Heterozygous (%) Difference site No. Effective qualitative Genetic similarity
site site Homozygosity compared with CK site compared with CK
A619 CK 53494 400 99.25 0 53494 100.00
A619 Hi3 53473 404 99.24 673 53396 98.74
OH43 CK 53795 434 99.19 0 53795 100.00
OH43 Hi3 53710 698 98.70 4397 53441 91.77
B37 CK 53795 436 99.19 0 53795 100.00
B37 Hi3 53594 442 99.18 3785 53594 92.94
F2 ABURHMEHBLEESR
Table 2 Results of resistance to NCBL in field
RN = FEA 25 ERIAERIN e K HATE(FT)  RBEIANE 7 (%) BUPESELL
Inbred line (cm) (cm) Kernel Cob color (cm) Row No. Percentage of Resistance
Plant height ~ Ear height characteristic Ear length per ear lesion area grade
A619 CK 170 72 RS M 14.6 14~16 75 9(S)
A619 Hi3 169.5 72 g F 16 14~16 5 1(R)
OH43 CK 175 70 Rt ey S 14 — 53 7(9)
OH43 Hi3 172 69 H O L SHEN 13.6 — 8 3(R)
B37 CK 169 75 AP FaR ) 12.3 — 65 7(S)
B37 Hi3 171 76 wmEhih g 13.2 — 9 3(R)
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Table 3 Information of polymorphic SNPs

et fi TR, SEAALAT SNPHit (1) K/INKb)
Chr. Start point End point SNP No. Size
2 151 140 164 160 834 132 32 9 693.968
3 203 507 134 212 655917 9 148.783
7 118234 891 154 914 625 36 679.734
9 15 905 4346 592 4330.687

E1 ZASNPHRiCE#EEE (Kb)
Fig.1 The physical distance(kb) of the polymorphic SNPs
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Table 4  Annotation for candidate gene

fpE A B Jefafk X WERALE(AGP v.4) Iy B
Candidate gene Probe Chr. Region Physical position Function
(AGP v.4)
GRMZM2G021299  PZE-102116663 2 intron 155709309 E3{Z Z - EHE UPLL :
PZE-102116673 2 CDS 155716553 D ERREE ;
SYN37263 2 CDS 155723040 Iz F—4E Rl
SYN37262 2 CDS 155723849
GRMZM2G057910 PZE-102117120 2 intron 156828175 NAD-& 81 2 S AL , Gfo / 1dh / MocA % : %
PZE-102117126 2 exon 156828609 A JEE T 1
GRMZM2G080139 ~ PZE-102117327 2 CDS 157500038 T SR RERE G 2 2 8 1 LINE-1
BIRE TS
GRMZM2G163769  PZA02939.5 2 CDS 157152675 MR TR (1 L22p / L17e iR E A : DGTP 2%
(AGP v.1) 4 5 QG TPase 1t ; ORAHIRIYL5HE 1Ly
ORIZMZG051307 Z{i;gi;moo i . i:g;ii;z RN URALR T 45k
PZE-102119204 2 intron 161682248 A R R IS RS
GRMZM2G163724  PZE-102120088 2 immediate 164313926 ZARREN : DATPZS 45
SYN8412 2 CDS 164312018 Q) Bk
GRMZM2G057283 SYN1233 3 exon 205371388 ZEAWPM - 19 KJEHE A
GRMZM2G087150  SYNS8370 3 CDS 214087177 GDSL it /i 1077 Bt - CORR i B9 1 5 @K ik g
GRMZM2G153672 PZE-103164358 3 exon 214282264 WENEMHGE AL —y : BEAE RN, 1 -k L
K SR I P
GRMZM2G058197  PZE-107110409 7 CDS 160639565 RN E S5 A3 11 A%, &
GRMZM2G335242  PZE-10900001 9 exon 958555 I MR M 3: OFE IS ; QN ;)
4 Xob i P 4 U
GRMZM2G039993  PZE-109001472 9 CDS 1997377 KA /A8 W R 22 3k R S G/ il < W B 44 il
PZE-109001491 9 immediate 1997891 T
GRMZM2G072091 SYN34952 9 CDS 3857475 D T - 6 SR IR - S T
SYN34947 9 CDS 3857369
GRMZM2G094586  PZE-109003902 9 CDS 4401337 RN R I N R Vs R L
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