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Genetic Diversity and DNA Fingerprint of Pineapple (Ananas comosus)

Using SSR Markers
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ABSTRACT

The research and development of pineapple varieties in order to obtain good yield
and quality, resistance to disease and insects, breeders need to have sufficient information
about breed varieties and their genetic diversity to make a decision on selecting appropriate
parents. This research aimed to assess the genetic diversity and analyse a cluster of 57
pineapple cultivars/lines from DOA germplasm collection using 20 fluorescent-labeled SSR
markers, was conducted from October 2021 to September 2023. Results showed that all 20
SSR markers were able to differentiate genetically among pineapple cultivars/lines used in this
experiment, generating a polymorphic allele in total of 105 alleles varying from 3 to 9 alleles
per locus, with an average of 5.3 alleles per locus. All of 105 alleles showed that the
polymorphic bands accounted for 100%. The sizes of DNA fragments ranged from 94 to 400 base
pairs. The Polymorphism Information Content (PIC) value ranged from 0.44 to 0.67, with an
average of 0.59. Cluster analysis based on UPGMA and genetic relationships using NTSYSpc
version 2.10e showed similarity coefficient value in range of 0.50 to 1.00, and revealed 5
distinct groups, consistent with pedigree and the grouping of cultivars/lines based on
morphological characteristics, with a cophenetic correlation (r) of 0.85. Therefore, SSR markers
used in this study were appropriate to identify the genetic differences between pineapple
cultivars/lines and the uniqueness of the cultivars in this experiment. Besides, the genetic
diversity database of pineapples is useful for parental selection in pineapple breeding

programs.
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Table 1 Pineapple accessions (Ananas sp.) used in this study

Accession

number Cultivar Group Scientific name Source
PA1 Tradsithong Queen A. comosus var. comosus PB ARDC*
PA2 Homsuwan Smooth Cayenne (Hybrid) A. comosus var. comosus PB ARDC
PA3 Pattavia Smooth Cayenne A. comosus var. comosus PB ARDC
PA4 Sawi Queen A. comosus var. comosus PB ARDC
PA5 Phuket Queen A. comosus var. comosus PB ARDC
PA6 Intrachit Khaw Spanish A. comosus var. comosus PB ARDC
PAT Intrachit Dang Spanish A. comosus var. comosus PB ARDC
PA8 Nanglae Smooth Cayenne A. comosus var. comosus PB ARDC
PA9 Phetchaburi Queen ‘Tainan 41’ A. comosus var. comosus PB ARDC
PA10 Phetchaburi2 Smooth Cayenne A. comosus var. comosus PB ARDC
PA11 Australia Smooth Cayenne A. comosus var. comosus Australia
PA12 Brazil Ananas sp. A. comosus var. lucidus Brazil
PA13 Clonel3 Smooth Cayenne A. comosus var. comosus Australia
PA14 Clone30 Smooth Cayenne A. comosus var. comosus Australia
PA15 F 180 Smooth Cayenne ‘Abacaxi’ A. comosus var. comosus Australia
PA16 HANA17 Queen A. comosus var. comosus Hawaii
PA17 HANA119 Smooth Cayenne A. comosus var. comosus Hawaii
PA18 HANA25 Queen A. comosus var. comosus Hawaii
PA19 HANA58 Intra-specific hybrid A. hybrids wild Brazil x Lot520 Hawaii
PA20 HANA64 Ananas sp. A. comosus var. bracteatus 'CB 5' Hawaii
PA21 HANA100 Smooth cayenne A. comosus var. comosus Hawaii

'Cayenne #59 4N'
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Table 1 (continued)

Accession o
number Cultivar Group Scientific name Source
PA22 HANA114 Smooth cayenne A. comosus var. comosus Hawaii
'Cayenne Bottleneck'

PA23 HANA133 Smooth cayenne A. comosus var. comosus 'Kew' Hawaii

PA24 MD2-1 Smooth Cayenne (Hybrid) A. comosus var. comosus Hawaii

PA25 White Jewel Maipure / Perolera A. comosus var. comosus Hawaii

PA26 MD2-2 Smooth Cayenne (Hybrid) A. comosus var. comosus Fair Trade Group

PA27 MG3 Smooth Cayenne (Hybrid) A. comosus var. comosus Fair Trade Group

PA28 Sawi6 Queen A. comosus var. comosus Clone Selection Year 59-63

PA29 Sawil8 Queen A. comosus var. comosus Clone Selection Year 59-63

PA30 SWPV#34 Hybrid A. comosus var. comosus Clone Selection Year 59-63

PA31 SWPV#35 Hybrid A. comosus var. comosus Clone Selection Year 59-63

PA32 PVIR#70 Hybrid A. comosus var. comosus Clone Selection Year 59-63

PA32 PVIR#T0 Hybrid A. comosus var. comosus Clone Selection Year 59-63

PA33 SPPV#51 Hybrid A. comosus var. comosus Clone Selection Year 59-63

PA34 PNPV#61 Hybrid A. comosus var. comosus Clone Selection Year 59-63

PA35 Amornchan1 Hybrid A. comosus var. comosus Amornchan Farm

PA36 Amornchan3 Hybrid A. comosus var. comosus Amornchan Farm

PA37 Amornchan5 Hybrid A. comosus var. comosus Amornchan Farm

PA38 Amomchan13 Hybrid A. comosus var. comosus Amornchan Farm

PA39 Amornchan15 Hybrid A. comosus var. comosus Amornchan Farm

PA4Q Amornchanl17 Hybrid A. comosus var. comosus Amornchan Farm

PA41 Amornchan19 Hybrid A. comosus var. comosus Amornchan Farm

PA42 Phuchawa Hybrid A. comosus var. comosus Amornchan Farm

PA43 Tubtim Siam Hybrid A. comosus var. comosus Amornchan Farm

PA44 Thainan17 Hybrid A. comosus var. comosus Amornchan Farm

PA45 Thong Rayong Queen A. comosus var. comosus Amornchan Farm

PA46 Pattavia-2 Smooth Cayenne A. comosus var. comosus Amornchan Farm

PA4T MD2-3 Smooth Cayenne (Hybrid) A. comosus var. comosus Amornchan Farm

PA48 PB49-07-024 Hybrid A. comosus var. comosus Clone Selection T1/6.1

PA49 PB49-07-037 Hybrid A. comosus var. comosus Clone Selection T2/6.1

PA50 PB49-07-224 Hybrid A. comosus var. comosus Clone Selection T5/6.1

PA51 PB49-13-186 Hybrid A. comosus var. comosus Clone Selection
T14/6.1

PA52 PB49-13-251 Hybrid A. comosus var. comosus Clone Selection
T16/6.1

PA53 PB49-14-046 Hybrid A. comosus var. comosus Clone Selection
T18/6.1

PA54 PB49-14-168 Hybrid A. comosus var. comosus Clone Selection
T21/6.1

PA55 PB49-12-041 Hybrid A. comosus var. comosus Clone Selection
T10/6.1

PA56 PB49-07-045 Hybrid A. comosus var. comosus Clone Selection T3/6.1

PA57 Srivichai Hybrid A. comosus var. comosus Rajamangala University

of Technology Srivijaya

*PB ARDC : Petchaburi Agricultural Research and Development Center
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Table 2 List of 20 fluorescent-labeled SSR primers used in the study of genetic diversity of

57 pineapple cultivars

Primer name

Sequence (5' = 3")

Forward primer

Reverse primer

Size of alleles (bp)

Temperature (°C)

Acom 9.9 HEX-TTTAATCGGGTGGAGTAAGGA GCCAATATGAACAGGGGAAA 144 - 186 60
Acom_78.4 HEX-GCAAATGAGGCCACAAACTT GGGTGGTGTGGACTTTCTCT 188 - 215 55
AJ845033 FAM-TCCACAGTGGGCGCAAAC AAAGGACATGAGGTAGGCC 134 - 170 58
AJ845038 ROX-TGATCATGGCGACGACCCAG TCATTGTCGCGGCACCATG 340 - 389 55
AJ845039 FAM-TTGGAGCCGATATTATCGTCC ACGATCTCACAATGCTCCTCG 141 - 168 58
AJ845048 TAMRA-TCATCACCCCGCGCCTTTGC TGCCAAGCCATCCTCAGACG 206 - 224 52
AJ845052 FAM-CAGTGGTGATTGAAGCCATGC TTCACACCGAGAAAGCCCGG 96 - 131 52
AJB45056 ROX-TGCTGGCTCTGTGGGATG TTAGGTTTTCAGTGGAGAGAG 294 - 316 52
AJB45069 ROX-TCCCCCTAATCATCGGAAGCC GGATGATGATGGTCACCTCTG 257 - 277 52
AJBA5076 ROX-ACCCAGCCATTGTCGTGCCTG AGTTTACAAGGCGCATAGG 361 -403 52
AJ845081 HEX-ACATTCCTCAGAGTGACCAGC CACTAATCCTTGACCCAGACC 202 - 236 52
EP-05 TAMRA-CAGCCAATAACAACCTCAAG TCCATACACACAGTACGTCG 254 - 301 58
EP-11 FAM-AGCGAGATAGCAGAGATAGG TAGAGCGATGTTCGGATG 173 - 184 52
EP-12 TAMRA-TTAACACATGCACGGAGTAC CTAAGAGACAACCCAGGAAG 232 - 239 54
EP-13 TAMRA-GCCAATAACAACCTCAAGC TCCATACACACAGTACGTCG 251 - 341 58
EP-16 HEX-TAGTGAGTCAGGAGGAGAATG CAAATAAACGGAGCGGAT 205 - 228 52
EP-20 HEX-TAATCGGGTGGAGTAAGG GCTCACATAGGCCAATATG 152 - 195 55
EP-23 FAM-ATGGTGGTTCACTTATCAGC AGACATTCAAAGCGGAGAG 102 - 126 55
EP-24 ROX-GCTGCTCTTGCTGCCAT AAGCCATAGGACCACCAC 168 - 262 55
TsuAC010 TAMRA-TGAGTTGTGTCATTGTGTGTCA GGGGGTCTCCATACATTTTT 211 - 236 52
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Figure 1 PCR amplification profiles of 18 pineapple cultivars using 20 fluorescent-labeled SSR
primers separated by 2% agarose gel electrophoresis, Lane M = 50 bp DNA Ladder,
Lane 1 = Trad Sithong, Lane 2 = Homsuwan, Lane 3 = Pattavia, Lane 4 = Sawi, Lane 5
Phuket, Lane 6 = Intrachit Khaw, Lane 7 = Intrachit Dang, Lane 8 = Nanglae, Lane 9
Phetchaburi, Lane 10 = Phetchaburi2, Lane 11 = Australia, Lane 12 = Brazil, Lane
13 = Clonel3, Lane 14 = Clone30, Lane 15 = F180, Lane 16 = HANA17, Lane 17 =
HANA119, Lane 18 = HANAZ25
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Table 3 Results of genetic diversity analysis of 57 pineapple cultivars using 20 SSR markers

Primer/ Number  Number of % Size of Mean of Observed Expected Polymorphic
alleles  heterozygosity heterozygosity  information
(Locus) of alleles polymorphic Polymorphic alleles (bp)

(bp) (Ho) (He) content (PIC)
Acom 9.9 7 7 100 144-184 155 0.65 0.68 0.63
Acom 78.4 5 5 100 184-201 193 0.77 0.67 0.60
AJ845033 7 7 100 130-164 146 0.81 0.71 0.66
AJ845038 7 7 100 338-400 359 0.67 0.68 0.63
AJ845039 3 3 100 137-161 148 0.49 0.65 0.57
AJ845048 5 5 100 207-235 213 0.81 0.67 0.60
AJ845052 a4 a 100 94-122 115 0.79 0.63 0.57
AJ845056 5 5 100 300-325 306 0.74 0.62 0.56
AJB45069 6 6 100 250-285 271 0.81 0.67 0.60
AJB45076 a4 a 100 365-392 374 0.68 0.60 0.54
AJ845081 5 5 100 196-230 220 0.63 0.58 0.53
EP-05 5 5 100 253-297 273 0.81 0.72 0.67
EP-11 3 3 100 173-184 178 0.51 0.51 0.44
EP-12 3 3 100 232-239 235 0.70 0.66 0.58
EP-13 5 5 100 251-295 271 0.81 0.72 0.67
EP-16 a4 a 100 205-228 210 0.40 0.53 0.44
EP-20 8 8 100 146-192 164 0.70 0.68 0.63
EP-23 5 5 100 104-135 114 0.74 0.67 0.61
EP-24 9 9 100 168-262 208 0.89 0.64 0.58
TsuACO010 5 5 100 206-234 218 0.56 0.66 0.59
Mean 5.35 100 218.60 0.70 0.65 0.59
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s
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Figure 2 Dendrogram of 57 pineapple cultivars generated by UPGMA clustering using 20 SSR

markers
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A : Smoot cayenne B : Queen C : Spanish

D : Maipure E : Ananas sp. F : Ananas sp.

Intrachit Khaw

Tradsithong

White Jewel

Figure 3 Morphological characteristics of pineapple cultivars representative of each group

and Ananas sp. used in this study. The cultivars include Pattavia (smoot cayenne),

Tradsithong (queen), Intrachit Khaw (spanish), White Jewel (maipure), Brazil (Ananas

sp., A. comosus var. lucidus) and HANA64 (Ananas sp., A. comosus var. bracteatus),

as shown in column A, B, C, D, E and F respectively, a - f, rosette shape; ¢ - |, leaf

shape; m - r, fruit shape and color
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