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Abstract; Intracellular acid phosphatase ( ACP) is an enzyme which hydrolyzes phospholipids in vacuoles to
inorganic phosphorus. The ACP enzyme is also ubiquitous in plant tissues and plays an important role in regulating
plant phosphorus nutrition. It will be one of the main genetic and breeding approaches to solve the deficiency of a-
vailable phosphorus in soil by developing new varieties assisted superior alleles and haplotypes in SiIACP genes.
First identified 13 ACP family genes form foxtail millet and other three gramineous crops by homologous alignment.
After systematic bioinformatics analysis, it was found that the number and distribution of ACP family genes in gra-
mineous crops had certain regularity ,and they all had highly conserved phosphatase domains and motifs. In addi-
tion, through the analysis of family evolutionary tree,it was found that the ACP genes of monocotyledons and dicoty-
ledons had obvious branches in the evolutionary process. Finally,expression pattern analysis of transcriptome data
showed that SIACPI genes in foxtail millet apparently exhibited a tissue specific expression,while the higher expres-
sion of SIACP2 and SiACP3 genes was found in different tissues through the growth and development stage. Mean-
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while , through candidate gene association analysis and haplotype analysis, SNPs located in SIACPI promoter was sig-
nificantly associated with the traits with low phosphorus tolerance. Interestingly,a haplotype ACPHap2 which was
favorable to low phosphorus tolerance of foxtail millet was preliminarily identified. Research results will provide

some genetic information reference for the discovery of excellent germplasm with low phosphorus tolerance and mo-

lecular breeding of crops in further.
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Tab.1 Information of phosphatase ACP family genes in foxtail millet and other three gramineous plants

TR T TR P AR By DT T gy
Gramineous plant Gene ID Name 51 Physical position KE/bp AR/4 fi/k PI
Chromosome ’ CR AA MW

(h Seita. 16031100 SiACPI 1 2913 024 -2 914 559 906 301 32,15 5.19
Setaria italica(v2.2) Seita. 5G215500 SiACP2 5 27 504 777 -27 509 131 957 318 35.28  6.39
Yugu 1 Seita. 56299700 SiIACP3 5 35461 022 -35 462 252 828 275 29.81  4.98
BN 7Zm00001d011734 ZmACPI 8 160 235 115 - 160 235 972 858 285 31.03  5.26
Zea mays(v4) Zm00001d016301 ZmACP2 5 156 275 281 - 156 276 773 978 325 34.86 7.15
B73 7Zm00001d044395 ZmACP3 3 227 055 572 -227 057 360 984 327 35.80  6.41

Zm00001d043621 ZmACP4 3 205 387 381 -205 388 211 831 276 29.96  4.99
R Sh032027020 SbACPI 3 54 136 438 -54 138 163 963 320 30.35  6.20
Sorghum bicolor(v3.1.1)  Sh03¢033100 SbACP2 3 61 499 183 -61 500 472 837 278 30.29  2.08
BT x 623 Sh04¢008010 SbACP3 4 8 639 702 -8 641 383 942 313 33.21 5.39
IKFE LOC_0s01g41660 0sACP2 1 23 583 981 -23 586 159 855 284 31.46 5.47
Oryza sativa V7 LOC_0s01g52230 0sACPI 1 30 025 249 -30 026 465 825 274 29.96 5.06
Nipponbare LOC_0s02g13290 OsACP3 2 7078 703 -7 080 035 891 296 31.92  4.65
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Fig.1 The analysis of phylogenetic relationships ( A) ,gene structure (B) and motif

compositions ( C) within ACP family genes in monocotyledon and dicotyledonous
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Fig.2 Expression analysis of ACP family genes in rice,sorghum,maize and foxtail millet of gramineous plants
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Fig.3 Locus distribution of SiACP genes and associate analysis between natural variation in

SiACPs and correlated phenotype under low Pi conditions at seedling stage
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Fig.4 Distributions of the 7 haplotypes in SiACPI gene and its corresponding haplotype number of foxtail millet accessions
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Fig.5 The comparative analysis between different haplotype for plant height,root length,

root dry weight and dry weight of aerial part under normal phosphorus and low phosphorus conditions
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Fig.6 The comparative analysis between different haplotype for relative plant height,root length,

root dry weight and dry weight of aerial part under normal phosphorus and low phosphorus conditions
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