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Standardized karyotype and idiogram of striped flying barb (Esomus metallicus) by
conventional staining and Ag-NOR banding techniques

NN AUWIUG", @ nan@”, dad ena’ ez gRr TR’
Kasama Danwandee’, Krittima Kasamawut', Samnao Saowakoon' and Supatcha Chooseangjaew®

Received: 18 October 2022 ; Revised: 23 November 2022 ; Accepted: 14 December 2022

Q 1
Unanaga

= a &f aa A 3 A
nmsdnwuasle nduazddlounsuniasgiuaeslandimuwinend (Esomus metallicus) UL TINRINL12970
1IAUUNAILLRUS %’a%’;’@q’%uwﬁf ﬁmmmwaﬂmLLa:ﬁ@LﬁanﬂmmejLLa:meﬁﬂamm: 10 ¢1 anwlauialoy
laslulonanladsmafiansuavd (Squash Technique) fandlaslulaudisinafinnsgauFRuULFITNAN (Conventional
Staining Technique) wazMIaNLRLRULLMES (Ag-NOR Banding Technique) NamMIansINUIUadImuIaeaf
Fuulaslulou@nasyd (2n) Wiy 50 wis waslidwaulasluloudiugin (NF) wihio 78 neluwaduazineiis
d! U a a 1 1 a a ] ]
Fodsznavudelaslulousfauniawninawmalng 2 uis laslulousdiaeslasimuninuwalrag 4 uvs laslylow
FAATULNNLTUNTAVWIANATI 12 wiid laslulouriiaaslasiauninamwianatd 10 wis wazlasluloyasiamlaimunia

. . e A . T A By .

PUANAI 22 U3 Wudunkauas (NORs) aguSiauuntnaauvaslasiulaugn 8 Snvislinuanauandiszaslaslulow
wearznilaunaduazinedis dandamnwasfigasuaslelnd it 2n (50) = L™ + L7+ M7+ M+ M

amden:  Uadmuwiesna ueslaint lasluloy 8dlawnsy

Abstract

Karyotype and standard ideograms of Striped flying barb (Esomus metallicus) which were collected from Huai Seng
Reservoir, Surin Province were studied. 10 males and 10 females were selected for investigation. Chromosomes were
prepared from kidney by squash technique and were stained by conventional staining and Ag-NOR banding techniques.
The results showed that the diploid number of Striped flying barb was 2n= 50 and the fundamental number (NF)
was 78 in both male and female. The karyotype consisted of 2 large submetacentric, 4 large acrocentric, 12 medium
submetacentric, 10 medium acrocentric and 22 medium telocentric chromosomes. The NORs bearing chromosomes
were detected on the short arm of the large acrocentric chromosome pairs 8" . In addition, there was no difference in
the sex chromosomes between male and female. The karyotype formula of Striped flying barb is as follows: 2n (50)

=Lm+La+Msm +Ma+Mt
2 4 12 10 22
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Figure 1 Metaphase chromosome plate of Striped flying barb (Esomus metallicus, 2n = 50)

by conventional staining, scale bar indicates 10 pm.
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Mean length of short arm (Ls), length of long arm (LI), length of total length (LT), Relative Length (RL),

Centromeric Index (Cl), chromosome size and chromosome type of Striped flying barb.

Chromosome Pair Ls LI LT RL+SD ClzSD Size Type

1 49.72 64.46 114.18 0.0501+0.0006 0.5645+0.0036 Large metacentric

2 36.67 61.92 98.60 0.0432+0.0005 0.6280+0.0071 Medium submetacentric
3 35.70 60.61 96.32 0.0422+0.0005 0.6293+0.0074 Medium submetacentric
4 32.71 53.28 85.99 0.0377+0.0008 0.6196+0.0076 Medium submetacentric
5 32.65 52.87 85.52 0.0375+0.0007 0.6182+0.0081 Medium submetacentric
6 30.85 48.89 79.74 0.0350+0.0008 0.6131+0.0091 Medium submetacentric
7 25.42 44.39 69.81 0.0306+0.0010 0.6358+0.0119 Medium submetacentric
8* 23.28 108.25 131.54 0.0577+0.0003 0.8230+0.0135 Large acrocentric

9 24.68 95.05 119.74 0.0525+0.0006 0.7939+0.0144 Large acrocentric
10 23.95 80.99 104.94 0.0460+0.0007 0.7718+0.0157 Medium acrocentric
11 21.62 79.71 101.34 0.0444+0.0004 0.7866+0.0160 Medium acrocentric
12 20.75 64.29 85.04 0.0373+0.0006 0.7560+0.0173 Medium acrocentric
13 22.67 58.63 81.31 0.0356+0.0007 0.7211+0.0154 Medium acrocentric
14 17.79 52.21 70.00 0.0307+0.0011 0.7458+0.0224 Medium acrocentric
15 0.00 102.69 102.69 0.0450+0.0009 1.0000+0.0000 Medium telocentric
16 0.00 99.88 99.88 0.0438+0.0008 1.0000+0.0000 Medium telocentric
17 0.00 98.75 98.75 0.0433+0.0008 1.0000+0.0000 Medium telocentric
18 0.00 91.29 91.29 0.0400+0.0007 1.0000+0.0000 Medium telocentric
19 0.00 89.06 89.06 0.0390+0.0008 1.0000+0.0000 Medium telocentric
20 0.00 85.52 85.52 0.0375x0.0007 1.0000+0.0000 Medium telocentric
21 0.00 82.47 82.47 0.0362+0.0005 1.0000+0.0000 Medium telocentric
22 0.00 79.27 79.27 0.0348+0.0005 1.0000+0.0000 Medium telocentric
23 0.00 80.28 80.28 0.0352+0.0004 1.0000+0.0000 Medium telocentric
24 0.00 75.19 75.19 0.0330+0.0005 1.0000+0.0000 Medium telocentric
25 0.00 72.48 72.48 0.0318+0.0003 1.0000+0.0000 Medium telocentric

Note: * NOR bearing chromosomes
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Figure 2 Metaphase chromosome plate of Striped flying barb (Esomus metallicus, 2n = 50)

by Ag-NOR banding technique, scale bar indicates 10 um, arrows indicate nucleolar organizer regions.
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Figure 3 Standard idiograms of Striped flying barb (Esomus metallicus, 2n = 50)
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conventional staining and Ag-NOR banding techniques, The clearly observable nucleolar organizer regions/NORs, (arrow).

Tabel2  Comparative karyological studies of family Danionidae

Species 2n NF Karyotype formula NOR References
Boraras maculate 50 92 12m+30sm+4st+4t 5% ADURNA URsAD (2552)
B. urophthalmoides 50 94 18m+26sm+2st+4t 5% ADURNN URZAUE (2552)
Esomus metallicus 50 86 14m+22sm+14a Neeratanaphan et al. (2017)
E. metallicus 50 68 8m+10sm+30a+2t 2 Aiumsumang et al. (2021)
E. metallicus 50 78 2m+12sm+14a+22t 2 ﬂ’liﬁn‘t&’lﬁ
Danio regina 50 74 14m+10sm+16st+10a el ABUANA (2540)
Devario aequipinnatus 50 96 14m+32sm+4t Khuda-Bukhsh et al. (1986)
D. aequipinnatus 50 96 8m+28sm+10st+4t Magtoon & Arai (1994)
D. aequipinnatus 50 96 6m+34sm+6st+4t Sukham et al. (2013)
D. devario 50 96 12m+24sm+10st+4t Khuda-Bukhsh et al. (1986)
D. devario 50 100 10m+40st/a Fontana et al. (1970)
D. laocensis 50 66 6m+10sm+34a 2 Aiumsumang et al. (2021)
D. malabaricus 50 100 10m+40st Fonténa et al. (1970)
Hardie & Hebert (2004)
D. regina 50 68 6m+12sm+32a 2 Aiumsumang et al. (2021)
D. yuensis 50 98 10m+26sm+12st+2t Sukham et al. (2013)
Rasbora agilis 50 100 24m+26sm el ABUANR WA (2552)
R. aurotaenia 50 100 14m+26sm+2st+8a in3pdlng Faziug uaz indan nupd (2547)

R. aurotaenia 50 100 14m+26sm+2st+8a Seetapan & Moeikum (2004)
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Tabel 2  Comparative karyological studies of family Danionidae (cont.)
Species 2n NF Karyotype formula References
R. borapetensis 50 88  24m+14sm+12t TIT AAUANA Uaz avud WANIFNINT (2548)
R. buchanani 50 100 30+m+18sm+2st Manna & Khuda-Bukhsh (1977)
R. daniconius 50 90 32m+8sm+2st+8t TIT ABUANA UAT atiud WAnganIng (2548)
R. daniconius 50 80 18m+6sm+6st+20t Khuda-Bukhsh (1979)
R. dorsiocellata 50 92 18m+24sm+8t fneli ADURND USRS (2552)
R. einthovenii 50 100  16m+18sm+16a widu Buay uazAmz (2562)
R. myersi 50 100  20m+14sm+6st+10a bnel} AOUFNS LAY BT mﬂxsju (2545)
R. paviei 50 100 10m+24sm+16st ek ADUANA LU ATes mmju (2545)
R. retrodorsalis 50 100 26m+10sm+2st+12a el ADURNA LA BIkiTe, mmju (2545)
R. rubrodorsalis 50 82 16m+16sm+18t fneli ADURNN UAAUS (2552)
R. sumatrana 50 92 26m+16sm+2st+6a et} ADURNA URE WDy mﬂ@qiu (2538)
R. trillineta 50 92 26m-+16sm-+2st+6t DIT ABUANA UAT atiug WRNINIDWT (2548)

Abbreviations: diploid chromosome number (2n), fundamental number (NF), metacentric (m), submetacentric (sm), acrocentric (a),

subtelocentric(st), telocentric (t), Nucleolar Organizer Region (NOR).

a§ﬂNanﬂiﬂmaadttazﬁata%attuz

n3fne uazddlaunsuuiasginaeslands
AN (E. metallicus) lasiasoulaslulonannlase
3Emyueaiioas sendleslulounuusssuauazuaud
wuuuas wuhdadwmesniiwulaslulondnaesd
(2n) WAL 50 Wrid a‘iﬁwmuiﬂﬂﬂmuﬁugmwhﬁu 78
%OIuLWﬂQLLazLWﬂLﬁLI lagvasladinuiasn Usznau
malaslulourfiawniauwiinumalng 2 uvs laslulo
piaazlasiawninuwialng 4 uri leslulourfaduian
LEUnINTanand 12 uwrid laslulousiaaslas lmunsn
2Ianand 10 urid uazlaslulonafiomnla wunsnvma
Na1g 22 U9 uaﬂmnﬁwmﬂﬁﬁwmemmuai‘agﬂiu’%nm
LLmuﬁﬁagumadIﬂstImuﬂﬁ 8 BnslinuanuLandns
vaslaslulounesznisanaduazineds uazdands
wiagligasuailalni Aa 2n (50) = L™ +L° + M

+ M+ M
10 2

L@N§1591989

in3p9lny Fazug wazvindan tnawd. (2547). a13latnd
289Ua1 10 sfalul4d Cyprinidae. F9ouas
FIUFINITINTNSAT, 22 (RUUNLAR), 92-101.

$IT ABUANA, 832381 T9873 uarTET I Nen. (2552).
atlelndvesdarBiney Findaa Findsua
ﬁ‘fmwmﬁaﬂLLa:ﬂmﬁ‘ﬁmEﬁwu‘Luﬂizmﬂ%sJ. 3
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537 aauana. (2540). midnmlaslulanvasmaion
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\NEATFENS.

3% ABUATA uazatiud WAnmanIns. (2548). a13laind
yosdaadlolwsia 5 sfafinululszmelng. ns
Us:gfyﬁwvnwﬁugﬂmwﬁzw'dﬂmé?m‘%ﬁ' 14 (W. 217-
222). NTINNY.
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