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Abstract

Background and Objectives : Variety of ecosystems in Thailand promote high biodiversity, particularly among
crawling animals in the flying lizard group. Thailand harbors 10 species out of a total of 31 species of flying lizards
that have been found in the world. However, there are very few studies on cellular and molecular genetics. This
study aims to analyze the karyotype, chromosome type, number and distribution patterns of repeat base sequences
in the chromosomes of the Blue-headed Flying Lizard (Draco volans) using fluorescence in situ hybridization
technique (FISH).

Methodology : Prepare chromosomes using the direct method by injecting 0.1 milliliters of a 0.05% colchicine
solution per 10 grams of body weight. Subsequently, immerse the bone marrow in potassium chloride solution (KCI)
0.075 mol/L, centrifuge, and then drop the obtained cells onto clean slides. Stain the chromosomes using
conventional staining, NOR-banded, and additionally, stain using the fluorescence in situ hybridization (FISH)
technique. Finally, The prepared slides were examined under compound and fluorescence microscopy.

Main Results : The karyotype of the blue-headed flying lizard reveals a diploid chromosome number of 34 and

a fundamental chromosome number of 46. Comprising of 8 pairs of large metacentric chromosomes, 2 pairs of
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small metacentric chromosomes, 2 pairs of large submetacentric chromosomes, and 22 pairs of small telocentric
chromosomes, the karyotype of the blue-headed flying lizard displays a total of 34 chromosomes. Notably, the NOR
(nucleolus organizer region) is observed on the telomeric region of the long arm of chromosome pair 1 (1qg cen).

Microsatellite repeat patterns indicate the presence of d(GC). ., d(TA), ., d(CAG),,, and d(CAA). ., with cumulative

157 157 10 10

signals dispersed throughout the chromosomes.

Conclusions : The diploid chromosome number of the blue-headed flying lizard is 34, consisting of 12 pairs of
large chromosomes and 22 pairs of small chromosomes. The fundamental chromosome number is 46. The NOR
(nucleolus organizer region) is located on of chromosome pair 1 (1g cen). The study of microsatellite repeat patterns
revealed that the repeat patterns of the probe exhibited cumulative signals dispersed throughout the chromosomes.
This research adds fundamental information for future studies in genetics. The blue-headed flying is karyotype

formula is as follows (1).
2n (34) = L,"+L,"+8, "+ Mi,,* (1)

Keywords : Blue-Headed Flying Lizard ; Draco volans ; karyotype ; Fluorescence in situ Hybridization (FISH)

*Corresponding author. E-mail : sitthisak.j@psu.ac.th
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Figure 1 External morphological characteristics of Blue-headed flying lizard (Draco volans) of male (A)
and female (B). Scale bar indicates 5 cm.
3.3 nsdfendlnslnlausosinatiangeaisaiud 81y lavslaiadi
(fluorescence in situ hybridization, FISH)
e twsuiidneiluaiinlulnsuaninalait 41uau 4 nsu Wud (GC)., (TA),, (CAA),, ez (CAG),, M3
284 (Phimphan, et al., 2021)
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nsdaniuaslanivarlenlawnsy Inaaanninanemasssasiun g 20 wiaaniasiulaunszanssiam

Hanuulasluloumsulunsdninueslelniuazleflawnsy muAgaes (Phimphan, et al., 2021)
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(Figure 2) ﬁG‘iﬁuquimﬂm‘l}nuﬁyuﬁmwhﬁu 46 i axnsauanananrestasilanld 2 aunn Ae tastulnugalug)
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d(GC),,, d(TA),,, d(CAA),, 48T d(CAG),, drysunaunszanavinvialasiulouaeslasiulondulug) (Figure 4)
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Figure 2 Metaphase chromosome plates and karyotypes of Blue-headed flying lizard (D. volans),

2n = 34, by conventional staining (A) and Ag-NOR staining technique.(B) the arrows indicate

NORs pair 1. Scale bars indicate 5 pm.
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Figure 3 |deograms showing length and shape of chromosome of blue-headed flying lizard (D. volans)

the arrows indicate NORs pair 1
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ANHANITANEIAST WL Rern DU AR (Blue-headed flying lizard D. volans) 8auaulasiulan
ANAREA (2n) WAL 34 FegenndeetuNIIANEIT04 (Ota and Hikida, 1989) 1uﬁyﬁﬁﬁﬁu 39fiaAe D.cornutus,
D.haematopogon Was D.quinquefasciatus Wazn1sANE12849 (Kritpetcharat et al., 1999) 1uﬁy\1ﬁﬁQdﬁAgamidae A
D. belliana (Table 2) Lﬁ’al,‘iﬁ‘illlLﬁﬂuﬁﬂuﬁuiﬂﬁ‘TNIﬁﬁmﬁ”ug’luLLﬂzgﬂLLUULLﬂ?‘I@iﬂﬂﬂizﬂﬂuiﬂﬁfm 2 1um pia TasTulan
un gy uaslasTulanaunaldn wudn ﬁmmmeﬁmﬁu‘lﬁmﬂmiﬁﬂmm%@ﬁ”wuﬁmquim‘ﬂuiwﬁ”ugﬂuwhﬁ”u 46 LAy
westalnfldsznaudoaTastulangamunmuian 10 uvs sdaduLMnEwBn 2 wiv uazlastulaugaldn 22 uvia usl
AnaRNE184 (Ota and Hikida, 1989) luAarndua 3 1l ﬁﬁmquim‘lﬁuiwﬁ”ugmwhrT‘u 50 weslatnisznavulyl
foalasTulanatinumniimunisn 12 uis uay Iastulangaidn 22 uvia n1sAnwn1e9 (Kritpetcharat et al., 1999) Tu

D. belliana #anuaulasiulaniiugumindu 64 uastelnilusznaulddisalastulanaiamniimuyisn 26 wis duwmn-

'
oA

Luvian 4 uvia uazlrsTulangaidn 4 wis (Table 2) AnuwANGNHaAliasIAINRIiI IR AN sinanguilszanns
o 1 lunisawunatineesins Tu lan uan AN WanantanaasiinaINNILLIUATITMUINITIBINSAN DU i1
a ' o a A o . L . o §w ' o Py
Winnssiaaauuuuauinaliadsoniu (Pericentric inversion) N ligtuuuaaslasTulanuwnnsneiu anaiiiesann
anmuandeniagandudananilifianouudsduesgluunlasiulauls (Tanomtong, 2010)
= o = @ e = i a o oy A ° \ X
nnsAnEn1ggianunudlastulaninudulaanflufenndui @i ive s unieees nucleolar organizer
. o 1 =3 o 1 a Y o 1 = I's k2 a
regions WuAMLaauleenfiiNes 1 4 Usngusnalnaniuianuinadlefuuiauinenteesdaslulonsiaimmn-
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1Al [ a Adaa o

uvisnaualueggi 1 (1g cen) visiaumisdulaaniiaonulsiunialusisessudneatinues@eldnming i Aasiu

al

aaa )

suridadulaanfuulasiulaniianizianzasiudaldingnunsninun Miiluins T laasaavaung 1@ (Tanomtong &
Pinthong, 2019) TnsAnE AT e uasawsnAinuauwtadulaanfaestan Duiadin

= 091 -8 a U QEI &

nnsAnegluuunstnaeslulasuanmalaifeamaiia FISH wuda gluuunisdizesinsulutasuannalad

d(GC),, d(TA),. d(CAG),, uaz d(CAA),, Aryrynuazannszaneialasulen Gafumaeuadausnidnmgtluuunig

gnaaalwsulufennduiaaRn

Table 1 Means length of short arm (Ls), long arm (LI), Total arm chromosome length (LT), relative length (RL), centromeric
index (Cl) and standard deviation (SD) of RL, Cl from metaphase chromosomes in cells of Blue-headed flying

lizard (D. volans), 2n=34

Chromosome pair LS LI LT Cl+SD RL+SD Type Size
1 120.289 152.559 272.847 0.558+0.033 0.078+3.129 m L
2 100.914 143.540 244.454 0.585+0.035 0.070+2.798 m L
3 90.685 114.132 204.816 0.557+0.032 0.059+2.348 m L
4 86.383 98.556 184.939 0.533+0.033 0.053+2.132 m L
5 63.152 97.430 160.581 0.607+0.023 0.046+1.852 sm L
6 51.170 67.387 118.557 0.568+0.037 0.034+1.366 m S
7 - 61.642 61.642 - 0.018+0.709 dot mi
8 - 59.136 59.136 - 0.017+0.681 dot mi
9 - 56.466 56.466 - 0.016+0.650 dot mi
10 - 54.503 54.503 - 0.016+0.627 dot mi
11 - 52.986 52.986 - 0.015+0.609 dot mi
12 - 51.339 51.339 - 0.015+0.590 dot mi
13 - 49.755 49.755 - 0.014+0.572 dot mi
14 - 47.188 47.188 - 0.014+0.543 dot mi
15 - 44.385 44.385 - 0.013+0.510 dot mi
16 - 40.604 40.604 - 0.012+0.466 dot mi
17 - 36.263 36.263 - 0.010+0.418 dot mi
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d(CAG)y,

¥

Figure 4 Metaphase chromosome plates and karyotypes of Blue-headed flying lizard (D. volans), 2n = 34,
by fluorescence in situ hybridization, FISH d(GC),,(A), d(TA),,(B), d(CAA),,(C), and d(CAG),,(D).

Scale bars indicate 5 pm.
S —
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Table 2 Review of the karyotypes data of other species the genus Draco

Types of chromosomes

Species 2n NF NORs Reference
m sm a t mi
D.cornutus 34 50 16 - 18 - - -
Ota and Hikida,
D.haematopogon 34 50 16 - 18 - - -
1989
D.quinquefasciatus 34 50 16 - 18 - - -
Kritpetcharat
D. belliana 34 64 26 4 - - 4 -
et al. 1999
D. volans 34 46 10 2 - - 22 1g cen This study

*m = metacentric, sm = submetacentric, a = acrocentric, t = telocentric and mi = microchromosome

#7Unan15IE

amnnsAnsuaslainfaasisnnduiaailn wudn auulasiulaufnaeafiviaiy 34 uis aauaulasiulny
Auguwinib 46 Usznevdoalaslulauatinumimuyiznawin oy 8 wie I muvisnIwIAEn 2 wis Sy
el 2 Wi wazmlaimuyEnawIALEn 22 wis nnsansilasiuluasesnafaanisfiauunuidulanns wudn
Qy U a o ay al o 1 =3 o o 1 a ¥ o 1 =l ¥ ¥
nerndui A uviadulaenfines 2 Aunds Usngusinalndsiumisauinadafuuuawineenaedastuloy
giangusnauialuggn 1 n1sdiaizluuunistiaeslulasuaninalaiscawmaiin FISH Inaldlnsy

Tulaswanwmaladt 4 Twsu 1Hwn d(GC) d(TA),, d(CAG),, WAz d(CAA) , nudtyey1auInsuazannIzaneiang

15

(2
o o A

Tastulan AarnDuindigmauastalniasi

2n (34) = L,"+L,"+8, ™+ Mi,,* (1)

AnRngsNUsEnA

21990 UAMNUANEANENAaRSuazInATUTAE WunTnenduasra uaTuNg Inaeadaa il aduayuy
] = = o = = a A a = - = o g o
ANBIINLHENNNIANE L9 TIN9AN® 2565 WAZAN1ITITINGT AMTINENANERT NN atrauwniu NlAN

aypzilian unuazgnsnimeinenmaniduniuniniiay
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