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Construction of Molecular ID in Taro Germplasm Using SNP Markers
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Abstract: Taro [Colocasia esculenta (L.) Schott] is the fifth most important cultivated tuber crop in the world. Its germplasm
resources consist predominantly of local landraces, which are frequently exchanged across regions and primarily propagated through
clonal reproduction via cormels. These practices have resulted in high degree of genetic diversity coupled with often minimal
morphological differentiation, making it difficult to achieve accurate identification and efficient management using conventional
phenotypic descriptors alone. To enhance the precision and efficiency of germplasm management, we developed a molecular system
based on genome-wide SNP markers. A total of 695 primer pairs covering the entire genome were designed from previous
resequencing data to enable targeted resequencing. Using the primer set, 2,317 high-confidence SNPs were identified across 193 taro
germplasm accessions. Genetic clustering analysis resolved these 193 accessions into six distinct clusters. Pairwise comparisons of
SNP differences revealed that 79.57% of accession pairs exhibited genetic similarity values between 0.45 and 0.65, whereas eight pairs
exhibited very high similarity (>98%), suggesting the presence of putative duplicates or materials with highly similar genetic
backgrounds. Furthermore, a core set of 17 informative SNP markers was selected to generate molecular fingerprints for all 193
accessions. These fingerprints, integrated with geographical origin and varietal type, formed the basis of individual molecular IDs.
This study demonstrates a robust and efficient approach for the accurate discrimination, precise identification, and digital management
of taro germplasm, offering significant theoretical insights and practical applications for its conservation and utilization.
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Fig. 2 Dendrogram of the 193 taro germplasm accessions
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Fig. 3 Pairwise genetic similarity among 193 taro germplasm accessions
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Table 1 The detailed information of the 17 core SNP loci

a= SNP %i 5 Heto i SNP i ZHEMEREE BEE (%) SR EF S5 (53" KESIFE) (531 PEKE (bp)
No. SNP number Chromosome  SNP position PIC Missing rate Allele Forward primer sequence (5'-3") Reverse primer sequence (5'-3") Length of product
1 LGO1_57418972 LGO1 57418972 0.2825 0 T/G TCACACAAAACACACTTTGCAGAT AGTGTCCTTAAGGGGGATTTTACC 185

2 LGO1_85321461 LGO1 85321461 0.3607 1.04 A/G GTAGACAATATCGATTGGTGACGC CCGTCACGATTATCTTAAAAGCGA 248

3 LGO1_113573577 LGO1 113573577 0.2532 3.11 A/C AAAGGACGCGAAGATTTGCTAAAA TATGACTCCTTTGACTCGGACAAC 231

4 LG02_45063681 LG02 45063681 0.1293 0 A/G GGTTGTTGTCAATTCCTTGTAGGG TTCTTGGTGAGATTTATTGCGCTC 215

5 LG02_ 122679700 LG02 122679700 0.2128 6.22 C/G TCTTCTTCCTCTCCTTTGCGG GAAGAGAACGAAGAGGATCTCGAA 264

6 LG02_189408645 LG02 189408645 0.3440 1.55 A/G TTTTCAATATACCCCCTTCCTCCC AGTGAAAAGTTGTTGAAGAGCCTG 247

7 LGO03 118417651 LG03 118417651 0.1816 0 T/A AACGGTCCATGTCTAACATCTCTC CTCTCTTAGCTATGTCTAGGACGC 208

8 LG04_89598004 LG04 89598004 0.2103 4.66 T/A TGATTCTGATGTAGGGGGAAACTG GCTTAACAACACACAACAAAGCAC 186

9 LGO06_76043389 LG06 76043389 0.3697 0 C/G TAACTGCATTCAAACGTCCAAGAC CATAGACAAGAGGGTCAAAGTGGA 218

10 LG07_47551938 LG07 47551938 0.3266 0.52 T/G TCAGAGACAGAAATGTGACAGAGG CGAGGTCAAATTGAGTCAAACCAA 268

11 LGO08 26536049 LGO8 26536049 0.3750 0 C/T CTTTGTCCTAGAATGCTGGATTGC GGATGTTACACTCAGTTGCTCTCT 194

12 LGO08_ 161781387 LGOS 161781387 0.1441 0 T/C TATGTGTAAATTGCAGGTTCTGGC CCAAGATCCGTCGTGTTCTGA 237

13 LG09_107825404 LG09 107825404 0.3450 0 A/G TATGCTCCACATCTCATAGCCTTG TCCAGATTGTTGAACTTTTGAGGC 249

14 LG10_137499099 LGI10 137499099 0.3389 0 C/T GAACTACTTGGAGGATGCCGAATA CATCATGGCTTGGAGGACAGG 210

15 LG11_49555253 LGI1 49555253 0.2442 0.52 C/T GAGGGGATCAAGGTCTACTCAAAG AGTTGGAAGAGAGAGGGACTCTTA 259

16 LG12_ 51047203 LGI2 51047203 0.2433 0 T/A GTCCCACCCGAAGATTCAATACTA ATTTACACGGACTGTGGTTTGGTA 261

17 LG13_38462567 LGI13 38462567 0.3283 0 G/A AAGCAACCTACGAAGTTCCTGTTA GAGATCATAGAACCTCCTTGAGGG 217

PIC: Polymorphism information content
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