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Genetic variation of the endangered species, water-onion (Crinum thaianum) in

Thailand and plants in family Amaryllidaceae based on gene specific markers
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ABSTRACT
Genetic variation among 77 samples of the

endangered species, water-onion (Crinum thaianum) in
Thailand and five plants in family Amaryllidaceae,

including C. asiaticum, Hymenocallis littoralis, C.
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amabile, C. nathans and Hymenocallis sp., was
studied using PCR-RFLP markers specific to seven
NADH dehydrogenase subunit F (ndhF),
Acetyl-CoA carboxylase beta subunit (accD), NADH-

(ndhH),

genes,
plastiquinone oxidoreductase subunit 7
NADH-plastoquinone oxidoreductase subunit 1 (ndhA),
Photosystem | P700 apoprotein A2 (psaB), 18S rDNA
and 26S rDNA. All samples could be separated into
two main groups and 4 subgroups. Group | consisted
of two subgroups, one was all water-onion samples
and the other was C. asiaticum and C. amabile.
Group Il also consisted of two subgroups, one was
Hymenocallis sp. and the other was H. littoralis and
C. nathans. The developed PCR-RFLP markers
could not distinguish all studied water-onion samples.
Other DNA markers with high polymorphism and
multi-locus detection should be used to study genetic
variation among water-onion samples. Partial
sequences of seven genes of water-onion were
analyzed in order to confirm the gene specificity and
for the specific identification of Thailand water-onion.
Five partial gene sequences (accD, ndhH, ndhA,
psaB, 26S rDNA) of water-onion were compared to
other plant sequences available in database. The
result indicated that water-onion was most closely
related to C. asiaticum. This first report on water-
onion gene sequences will be useful for the
development of suitable DNA markers to evaluate
water-onion genetic information and for conservation

and sustainable use of water-onion in the future.

AEIAY: ANURAINNAENWAUTNIIY; NRUNRITT;
Lﬂ%ammUIwLaqaéﬁwazﬁuﬁu
Keywords: genetic variation; water-onion (Crinum

thaianum); gene specific marker
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Table 1 Samples C. thaianum used in this study.
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Indilusu coding sequences vastiuluis 1ngudaya
GenBank fifianusuwiziudu 7 Bu 'ldun NADH
dehydrogenase subunit F (ndhF), acetyl-CoA carboxylase
beta subunit (accD), NADH-plastiquinone oxidoreductase
subunit 7 (ndhH), NADH-plastoquinone oxidoreductase
subunit 1 (ndhA), photosystem | P700 apoprotein A2

(psaB), 18S rDNA LAz 26S rDNA (Table 2)
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MgCl, 1.0 lulasias Tag DNA polymerase (5 U/pl)
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Sample number

Sample location

Total number of samples

1-5, 49-53 Klong Triam, Phang-nga province 10
6-14, 33-44, 72-73 White Crane Aquatic Plants Co. Ltd. 23
15-32, 56-68 Chatuchak market, Bangkok 31
45-48, 69, 74-75 Klong Taphut, Phang-nga province 6
54-55 Klong Khura, Phang-nga province 2

70-71 Klong Bangpru, Ranong province 2
76-77 Department of Fisheries, Bangkok 2

Total 77
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Hymenocallissp.

Figure 1 Samples in family Amaryllidaceae used in this study.

Table 2 Gene specific primers used in this study.

Gene Primer sequence (5°-3’) Length (bp) Annealing temp. (°C)
1. ndhF F: GGACTTCTGCTTATTCCG ~1,900 55
R: GGCTAATCCTCTTACACCC
2. accD F: GGACATAGTGGTGGAAGTG ~1,400 55
R: GGAAAGAAACCGTGGAGCTG
3. ndhH F: ATGGGTCCTCACCACCCA ~1,100 61
R: TCATGATATCAGCCAATTTC
4. ndhA F: CGACAGAAATAGAAGTACAAGCT ~2,100 59
R: AAAGAAATTTCCACCCAAG
5. psaB F: GCTCAGGATCCCACTACTCGTCGT ~2,100 62
R: CCTGATGTAGAGGCAATC
6. 18S rDNA F: CGACTTTTGGAAGGGATGCA ~800 65
R: GGCAAATGCTTTCGCAGTTG
7. 26S rDNA F: TCAGGTGGGGACACCCGCTGAGT ~500 61
R: AGAGGGACCGTTCCGCATCCGAC
mMsIaNzRdaNa unweighted pair group method with arithmetic mean

u
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Table 3 Plant gene accession numbers used in this study.

organism gene accD ndhH ndhA psaB 26S rDNA
1. Crinum asiaticum L. JQ277076 JQ276880 JQ276444 JQ276150 JQ213893
2. Scadoxus cinnabarinus (Decne) Friis & Nordal JQ277078 JQ276882 JQ276446 JQ276152 JQ283889
3. Amaryliis belladonna L. JQ277075 JQ276879 JQ276443 JQ276149 JQ283852
4. Lomandra longifolia Labill. JQ277096 HQ181207 HQ180915 HQ181672 JQ283856
5. Triteleia hyacinthine (Lindl.) Greene. JQ277110 JQ276914 JQ276478 JQ276184 JQ283854
6. Xeronema callistemon W.R.B. Oliv. JQ277112 JQ276913 JQ276480 JQ276186 JQ283862
7. Dichelostemma ida-maia (Wood) Greene. JQ277109 JQ276916 JQ276477 JQ276183 JQ283868
8. Sansevieria trifasciata Prain. JQ277103 JQ276907 JQ276471 JQ276177 JQ283880
9. Brodiaea californica Lindl. JQ277106 JQ276910 JQ276474 JQ276180 JQ283865
10. Dichelostemma congestum (Sm.) Kunth. JQ277108 JQ276912 JQ276476 JQ276182 JQ283867
11. Asparagus officinalis L. JQ277080 HQ181186 JQ276448 JQ276154 JQ283882
12. Dasylirion wheeleri S. Watson ex Rothrock. JQ277098 JQ276902 JQ276466 JQ276172 JQ283857
13. Xanthorrhoea preissii Endl. JQ277111 JQ276915 JQ276479 JQ276185 JQ283890
14. Ophiopogon japonicas (L.f.) Ker Gawl. JQ277101 JQ276905 JQ276469 JQ276175 JQ283876
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WWIA 453 bp (supplementary data)
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26S rDNA/Styl

Figure 2 DNA patterns of 7 partial gene specific sequences of plants in familiy Amaryllidaceae after cutting

with different restriction enzymes (1-3 = Crinum thaianum, 4 = C. asiaticum, 5 = Hymenocallis littoralis,

6 = C. amabile, 7 = C. nathans and 8 = Hymenocallis sp.).
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Figure 3 UPGMA dendrogram of C. thaianum and plants in family Amaryllidaceae based on seven gene

specific markers using PCR-RFLP technique.

100 — Crninum thaianum

100

L Crinum asiaticum

Scadoxus cinnabannus

88 _[g s

Amaryllis belladonna

Xeronema callistemon

Xanthomrhoea preissii

100

Tnteleia hyacinthina

Brodiaea californica

100 [ Dichelostemma ida-maia
100 Dichelostemma congestum

Lomandra longifolia

97

62

Asparagus officinalis

Sansevieria tnfasciata

0.005

100 I: Dasylirion wheeleri
89 Ophiopogon japonicus

Figure 4 Phylogenetic tree of 15 plant samples resulting from Maximum likelihood analysis of concatenated 5

partial genes (accD, ndhH, ndhA, psaB, 26S rDNA). Node support was estimated with 1,000 bootstrap replicates.
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