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Analysis on genetic diversity and construction of molecular
identities for 43 samples of Phalaenopsis original species

XIAO Wenfang, CHEN Heming, LYU Fubing"

(Environmental Horticulture Research Institute/Guangdong Key Lab of Ornamental Plant Germplasm Innovation and

Utilization, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract To analyze the genetic diversity of original Phalaenopsis germplasms and construct molecular identities,
43 samples were selected as test materials. TP-M13-SSR technology was employed to analyze their genetic
diversity and construct molecular identities based on SSR fingerprinting. The results showed that: 1) Among the
26 pairs of SSR polymorphic universal primers screened from those developed SSR primers based on simplified
genome sequencing data, 24 pairs showed high polymorphism in the amplification of the experimental materials.
The average number of observed alleles (Na) for the 26 primers was 2. 681, the average number of effective
alleles (Ne) was 1.894, the average expected heterozygosity (He) was 0. 323, and the average observed
heterozygosity (Ho) was 0. 279. All loci showed He™>Ho, and the average Shannon index (/) was 0.581. The
results indicate that the level of heterozygosity in the test materials is extremely low, and genetic diversity is not
high, which may be related to the fact that all experimental materials were original species, their forms, or
varieties. 2)The primers screened in this experiment are suitable for the classification and evaluation of original
Phalaenopsis germplasms. The clustering results and PCoA analysis of the 43 germplasm samples were
consistent with the latest botanical classification of Phalaenopsis germplasms. 3) Based on the amplification

results, six pairs of core primers were selected to construct unique molecular ID for each germplasm. This study
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achieved rapid molecular identification of Phalaenopsis germplasm resources, laying a foundation for the

subsequent collection, preservation, evaluation, and utilization of Phalaenopsis germplasm resources.

Keywords Phalaenopsis; genetic diversity; TP-M13-SSR; molecular identities
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Table 1 Basic information of 43 samples of Phalaenopsis original species
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The germplasm code is the same as Table 1. The same below.
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Fig. 1 Images of 43 Phalaenopsis original germplasms
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Fig. 2

TP-M13-SSR fingerprinting of 6 representative germplasms at 94-CB033577 SSR loci
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Table 2 Analysis of genetic diversity of 26 SSR primer pairs
2 a1 4 i AR i /Y WL %}ﬁ EERd %}ﬁ PURIIE/S LIPS Shanno? & Z&HME
Code  Primer name E'f.fect'lve SR R B G ISEIR:1d B
amplification rate Na Ne Ho He 1 PIC
1 6-N10137440 81.395 2.143 1.436 0.078 0.231 0.412 0.721
2 9-N10001991 93.023 2.429 1.930 0.330 0. 407 0.654 0.375
3 28-N1001301 95. 349 4.000 2.413 0.422 0.412 0.818 0. 887
4 31-N10013849 100. 000 3. 000 1.804 0.236 0.374 0.639 0.767
5 37-N10016842 100. 000 2.000 1.734 0.532 0. 362 0.525 0.388
6 52-N11200965 90. 698 2.857 1.531 0.357 0. 320 0. 608 0.638
7 68-N2965390 76.744 2.429 1.795 0.510 0.419 0.700 0.758
8 74-N8009753 100. 000 3.143 2.354 0.566 0.489 0. 849 0.714
9 88-CB034920 88.372 2.143 1. 745 0.273 0.248 0.456 0.662
10 90-CB034920 100. 000 5.143 3.910 0. 349 0. 466 1.061 0.914
11 92-CK858704 90. 698 1.714 1.542 0.183 0.268 0.401 0. 546
12 94-CB033577 90. 698 4.000 2.826 0.396 0.441 0.835 0.920
13 97-CB032454 93.023 3.143 2.477 0.552 0.455 0.815 0.746
14 98-CB034003 100. 000 3.143 2.006 0.178 0.274 0. 577 0.772
15 99-CB034673 97.674 2.286 1.499 0.084 0.181 0.351 0.647
16 101-CB032870 97.674 2.571 1.895 0. 350 0.313 0.563 0. 606
17 102-CB033385 100. 000 1.857 1.482 0.158 0.198 0. 348 0.573
18 106-CB035168 76.744 2.286 1.316 0.048 0. 256 0.488 0.821
19 01816443-13 93.023 2.429 2.018 0.234 0.335 0. 585 0.736
20 018164444-20 100. 000 2.000 1.427 0.113 0.216 0.372 0.520
21 018164444-30 93.023 2.000 1.434 0.098 0.211 0.355 0.477
22 018164444-31 83.721 3.143 1.837 0.152 0.234 0.511 0.719
23 018164444-34 97.674 2.714 1.895 0.227 0. 344 0. 604 0.746
24 018164444-43 83.721 2.143 1.579 0.317 0.334 0.572 0.805
25 018164444-52 93.023 2.571 1.701 0.353 0.271 0.477 0. 640
26 U6190 93.023 2.429 1.667 0.169 0.342 0. 536 0.685
¥J{H Mean 92.665 2.681 1.894 0.279 0.323 0. 581 0.684
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Molecular identity code of 43 Phalaenopsis germplasms

Table 3
Toft Jo0 4t 53 F B 3 UE i

Germplasm code Molecular ID
PO1 33597C332268
P02 338B999C665A
P03 337A1J113377
P04 338811553366
P05 44FF 00004666
P06 334A11003366
P07 44EE55886958
P08 55FF55007735
P09 56CC78005545
P10 558CHHCCO0077
P11 GL796D332226
P12 ATI997CCC0055
P13 664D55277735
P14 BEFF7A8C5558
P15 9A3C7C887755
P16 8B5A6A332258
P17 7TF24AC9C6957
P18 BB3700000066
P19 AA4966555566
P20 7C113B000055
P21 BBAA11663366
P22 KKEE67663366

Toft 5 44 53 F B 0 1 4 45
Germplasm code Molecular ID
P23 GI6611553356
P24 AC6A6688007A
P25 AA66BB331166
P26 EE157H007766
P27 9EAA16555A55
P28 BHIBDDI9B7777
P29 EE1199CC005A
P30 6611GGCCT7989
P31 CE1C67332256
P32 BJ495588779C
P33 CE1177005577
P34 668BIF 887788
P35 997CDD003377
P36 7D997A8AT775B
P37 125599445544
P38 005766555566
P39 00AA44000011
P40 00666E332226
P41 006G 66555555
P42 997777338866
P43 88HH77887945
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