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Sexing and genetic diversity in the genus Charadrius based on CHD
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ABSTRACT

Charadrius  spp. are  migratory
shorebirds in Thailand during the non-breeding
season in which adult plumages are not clearly
sexually dimorphic. In this work, a molecular
approach was used to determine the gender
and genetic diversity. Amplification of intron
length polymorphisms in chromo-helicase-DNA-
binding (CHD) genes on both Z and W

chromosomes of three Charadrius

spp.
included 87 lesser sand plover (Charadrius
mongolus),

27 greater sand plover (C.

leschenaultiy and 3 kentish plover (C.
alexandrinus). The resulting PCR products from
2550F/2718R primer showed fragments on a
conventional agarose gel electrophoresis with
size differences ranging from 200 bp between
the two respective ZW allele. Males were
identified by the presence of a single band
about 650 bp (CHD-Z). Heterogametic females

were identified by the presence of a second
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additional fragment length of approximately 450
bp (CHD-W). The CHD-Z fragments were
purified and analysed by sequencing. The
multiple sequence comparison was
accomplished using ClustalX and PHYLIP
software. These data demonstrated that the
CHD-Z sequence correlated with morphology
and can be used for genetic diversity study, of
which the results are important for shorebird

conservation.

Keywords: sex identification, chromo-helicase-
DNA binding (CHD) gene, Charadrius spp.
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Table 1 PCR conditions for three universal primer sets amplified CHD gene

Primers

Condition
P2/P8 1237L/11272H 2550F/2718R
Pre-denaturation 95 0C 3 min 95 0C 3 min 95 0C 3 min
Denaturation 95 0C 45 sec 95 0C 45 sec 95 0C 45 sec
Annealing 56 °C 45 sec 54 °C 45 sec 50 °C 45 sec
Extension 72 0C 45 sec 72 0C 45 sec 72 0C 45 sec
Final extension 72°C 10 min 72°C 10 min 72°C 10 min




HUNANT TALDINDL LAZATAE

frauiiaalelng wazdaSusdrauianilalng
ToelTusunsy Bioedit uas ClustalX 1M
i lienzimenuduiuinisnugnisulas
Igyaldsunsy PHYLYP

HANIINARDILALITOE

nnmaiualadsiealuwnanaialaidinlu
MARMINRINTALALA 8819 1AW 3 Biia
wam 117 62 el C. mongolus $1wI% 87 @2
(FYNTFNT 49 67, INTTYT 2 62, @39 36 @) C.
leschenaultii 31%3% 27 @2 (WWTTL3 3 @2, A9
24 @17) uaz C. alexandrinus 31%2% 3 @2
(WTTUT 1 87, A9 2 69) FINNIFIBEIUNRA
Tasin (P. squatarola) 31waw 1 e28819 AlE
ludratuanans lutsusnvasmananasyin
mii:qLWﬂT@ﬁmﬂﬁmﬁmmalﬁmaiu@‘hme
fu cHD ludiatnaiiss 4 @281 (803 C.
alexandrinus ) splwaiuas 3 ¢ laun lwsuad
P2/P8, 1237L/1272H Las 2550F/2718R laud
feuiandlalng a4 Table 2 Lﬁam@j‘lwnmai‘ﬁ
mmzaulumii:qmﬂuﬂluaqaﬁ 9NN
NAaNAANTNT LAz AeeITBIan InT NS Ba
WUIUNNI 3 wiia IinanAadTarslunninar]

Thai J. Genet. 2013, 6(2) : 141-149 145

LAATWALAWLE 1 LALIINUOARS CHD-Z WAL
\ToLAaTuaL Ao 2 WAL NUBARS CHD-Z uas
waada CHD-W qsuaaslu Figure 1 lag'lng
o 3 d swnsalglunmaszyinaunld Galw
P ANAHNAA RGO UaARE CHD-Z Uas
CHD-W @3 Table 2 lasnanaanda1suaIuea
88 CHD-Z waz CHD-W luglwiwas P2/P8 uaz
12371/1272H Tauuanedn 9899w a5
LaLYINN Aa 50 ALUE LazWUIWeada CHD-Z §
YUIATUNIILORAN CHD-W saandasny
Jensen et al. (2003) ﬁﬁﬁmﬁzqmﬂuﬂw‘g\muﬂ
47 wiia wunlwswasna 2 gjﬁt I¥anuLanens
POIVUIATUALEWLOVBINLANER CHD-Z WA
CHD-W fwinmi annmsiindsunmsiLauiovas
% CHD USMAUNTAWLALINY FIBHANITIEY
wwaaan'lwsiues 2550F/2718R HaNAANTaNS
29Iuaala CHD-Z Wazuwaada CHD-W Hawia
FudLEuauananInulszanm 200 duus il
FNTOUENANIULANAIVBIUNLNARLAZLNA
Joleognataian lagawavesiudisunosuas
&8 CHD-Z fluwiagnaininuaads CHD-W @3t
Fadenlslwswes 2550F/2718R nlglunsszy

9

WNARNaa b

Table 2 Primer sequences and the product sizes of PCR

Primer (Nucleotide sequence)

Size of PCR products

CHD-Z CHD-W
P2 (5 TCTGCATCGCTAAATCCTTT3')

350 bp 400 bp
P8 (5'CTCCCAAGGATGAGRAAYTG3')
1237L (5GAGAAACTGTGCAAAACAGS’)

250 bp 300 bp
1272H (5 TCCAGAATATCTTCTGCTCC3') [
2550F (5GTTACTGATTCGTCTACGAGA3’)

650 bp 450 bp

2718R (5’ATTGAAATGATCCAGTGCTTG3’)
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Figure 1 Comparison of PCR products in genus
Charadrius from P2/P8 primers, 1237L/1272H
primers and 2550F/2718R primers by 1.5%
agarose gel electrophoresis. M = male and F =

female.
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Figure 2 Sex identification in genus Charadrius
with 2550F/2718R primers for CHD gene. The
PCR products were separated on a 1.5%

agarose gel. M = male and F = female.
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Figure 4 Phylogenetic tree of genus Charadrius
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