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1.1 Jagainsal
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- Qe
A
- B19U1QU (water bath)
- INTBY vortex mixture
9
- §1W121804 (incubator)
v 4 . . .
- G;l,‘ﬂailm“]f’e) (laminar air flow carbinet)
- ndesansseaiviialduamiongilnseinivgy
- INFOIFUVVALIDYA (analytical)
- INT04NTONETT LAY millipore membrane filter YUIR 0.2 lunsou
- 1n5091UIM 049 (centrifuge)
- Todwmsudeud (staining jar)
- Automicropipette, micropipette tips L8 pipette VUIAAN 9
=) 1
- ATTUDNRATWALITURALIVUIAAN 9)
- NAARYYLYINA (vacuum tube) YUIA 10 ¥a. TAFOUAI018115U (heparin)
3
- YIAEIUBAAVLIN 10 LAY 15 wa.
- 47A1AY media Y11IA 1000, 500 LAz 100 wa.
- Hot plate {18i& magnetic stirrer
- dnnosvuaae o
- Flasks YU1AAN )
b4
t 1 o <1
- naod Trlulaviud

A a a

- @18 N 13 QINaa@an label 1hnm uazAume

1.2 maad
- DIN3IE0UYAE DMEM
- Tnunendounan 156 (KCI)
- Fetal calf serum (FCS)
- mﬂﬁ%us Penicillin—Streptomycin
- Tna¥gu (colchicine)

a Yy 9 . . .
- NTADTIFANIVUUY (glacial acetic acid)
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- IUNTUDA (methanol)

- 1INIUBD 95% LAY 70% (ethanol 95% and 70%)
- Afouduan (Giemsa’s stain)

- TadoulaTasioumsueiun (NaHCO)

- TwdouleTasiwueaiva (NaHPO,)

- Twunengon la laTaswuromwa (KH,PO,)

- nia'lalasaaesn (HCD

- oo lansonlad (NaOH)

- tpu Tsam3 1 Fu (trypsin)

- HBSS powder (Hank’s balance salt solution)
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2. MSMSENITHAZaIIAN
2.1 M3A3UN stock media
¥ ¥ 1
2IMITIWILIABNTDIBDY A DMEM
J Hq ¥ A
i lanson
1. DMEM solution 80%
2. Fetal calf serum 10%
3. New born calf serum 5%
4. Aminomax 3%
5. Penicillin-streptomycin 2%
oY=} =§
TIN50
a8 A4 A ! Y Y ayYyY w A
1. HENeIMITIAgUTioe DMEM tazaiulssnaudneau Inmnnua
b
2. Mlvasaie 1agld millipore membrane filter Y17 0.2 lunsou

3. wielavaa 9 8¢ 100 wa. (aseptic technique) 0139 2-8 s uraFed

L4 & +
2.2 MM IMIIINIZIGailelte (working media)
- dy A 9y
WguaIMITINITIagaEaea 100 Ua. ﬂi%ﬂ'f)‘ﬂﬂ’]ﬂ
1. DMEM solution 80 3a.
2. Fetal calf serum 10 ya.
3. Penicillin/Streptomycin 1-2 4@.
4. Fetal calf serum 5 4a.

5. Aminomax 3 Q.

2.3 MAIeY hypotonic solution
77302018 hypotonic solution 0.075 M HCI
:‘ Hq Y
W ldmion
1. KCl crystal
2. nau

ad o~ a A
ABLATEY (1J51]1ﬁ57]lﬁ5811 100 JJa.)

3
Qo =

¥ '
FIWan KCI 0.5588 n3u aza1olutingu 100 va. lvgrvunanazaienua lﬁ‘lJalle‘U’Jﬂ

sl::' a g o,, ayn:t 9 o 4
%nqmﬁﬂwm VLY : mmuumqmﬂwm 1-2 ﬁ‘]Jﬂ'm

L] a
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2.4 M3IAYI colchicine
1 . 14 ]
- gm3#i 1 %4 colchicines 0.002 ¥y azarerindy 10 va. Tdaududu 0.2 un./ua,
[] ] ¥ ]
- g"37 2 %4 colchicines 0.001 n3u azaorihnau 10 a. Taanududu 0.1 un./va.

= =4

- Colchicine powder tﬁu'l”;'ﬁqmﬁqn 2-8 oIl
2.5 MISIAIL fixative
a3 ldnS oy
1. Glacial acetic acid
2. Absolute methanol
Ay =)
ATINT UL
14 glacial acetic acid 1 891 WarNfi absolute methanol 4 d@au v ldudauslugidu

9 ~ ] é’ & 9 Y.
(AounsoulvinnATuNeABINT 19)

2.6 NMSIAI8Y Sorensen’s buffer
asiilgmIon
1. Stock solution A : 19/ KH,PO, 9.1 n$1 avaenindy 1,000 va.
2. Stock solution B : 19 NaHPO, 9.5 n azaoiiné 1,000 va.
RE TR
1% stock solution A 50.8 1@. WaANAU stock solution B 49.2 u@. 9219 Sorensen’s

buffer (pH 6.8) 100 u@.

2.7 MIAUNTION Giemsa’s
MIATOUAILA 10% (10% Giemsa’s solution)
AU 10% AT ONDIN Giemsa’s stain Gl‘lsf"lfﬁﬁ stock Giemsa’s solution Iﬂﬂﬂuﬂ’?{%wﬁ

210 stock 341 5 U, axa1e U Sorensen’s buffer 45 ua.
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2.8 asazang 1IN HCI
ey d' Y A
i lsasou
1. Conc. HCI
2. Wnau
Imsou (USumsiwSey 500 wa.)
1% Conc. HC1 $117u 43.68 . warufiuiiingu 456.32 wa. lagase 9 Sunsa HCI 1d

v ) v v
adlurindu dagmmiaslunsadlusuviaualimnsaaaluii)

2.9 m5aza1e 1 N NaOH
J Hq ¥ a
e a3 ou
1. NaOH crystal
2. WInau
Fesey @ASumsiwmSoy 500 va.)

s y . g g1 v Ay
HaWan NaOH 20 n3u azanolurinau 500 wa. thuldvia ingaungiides

2.10 Hank’s balance salt solution (HBSS)

theniildason

1. HBSS powder

2. NaHCO, crystal

3. I N, HCI

4. 1 N, NaOH

5. 1{1ﬂﬁ"u

PLIGEIPY

1. a¥a1e HBSS powder 1 %84 Tu erlenmeyer flask ﬁ'ﬁlfmt%uagi 500 W@, 319H4
HBSS fianeglumeseenTinun wuthnau 1§ AT 1000 va. werwurazarohiuld

2. %4 NaHCO, 0.35 n3u aza1owiin NaHCO, ludisazale HBSS wenunanazay
nue

3. U5 pH Tael¥ 1 N HCl uag | N NaOH a1 pH 7.1-7.3

4, v‘iﬂﬁ’ﬂaam‘%{aiﬂﬂ“l‘i’f millipore membrane filtration YHUIR 0.2 lunsou

5. utalduln 9 a 100 1a. (aseptic technique) (AVT 2-8 DIRUBFE
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2.11 MItAIBNT1TAZA1Y banding trypsin
theniilfiasen
1. Bacto trypsin powder (Difco Lab)
2. 0.9% NaCl (normal saline)

1. Stock solution
. y o g ' .
arnY trypsin powder A1Y sterile distilled water 10 U, IWEI1IUNA trypsin ASAY
wua 1Au'149 2-8 esruzaiFoa
2. Working solution

1% Stock solution 1 ¥a. HaufiL 0.9% NaCl 19 wa. weldddud fiu'l3n 2-8

NG G

2.12 ﬁmiﬁﬂmiuimmﬁuﬁa (chromosome painting)
= d
aandl wazginsal:
1. Coplin Jars, g15aza1eitdu 1% (-20 °C), 2X, 4X uaz 20X SSC (standard saline
citrate), N30 181A5AABSA 1N, BN IUBAANUTUTY (70%, 90%, 100%)
o I'd J I'd
2. Wosumnen 70% (viv) (Masuuea 100% 35 ¥a. : 2X SSC 15 1a.)
o o 4 o o LY
3. #HosuINIEa 50% (v/v) (WBsu1u1ea 100% 50 ¥a. : 1X SSC 50 ¥a.) dmsums
mlas Tulsmiuisszninrianugiiianulndsadunemeiiamuims wazesuned
50% (v/v) (Wo31I184 100% 50 1. : 2X SSC 50 wa.) dmsun1sniilas T Taumduniady
¥ilawus vsalianurialnaduniamedfaunms
4. 4X T (4X SSC 150 1a. + Tween 20 75 lulnsany)
5. antibodies: Cy3-avidin 1:1000 (139919020 4X T)
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acy
Ems:
mamseualaauazmsnldlaslalassndoanin
s a st Y Y ¢
1. visasaauviuasy 10-15 lulasans aswualaanddsenivea Jae'lad
9 9y <1
AN ALDIA LAY
¢ a
2. asavaeuTas lulxuszozmmuda nwldndoaganssenivilalduas
v ]
3. geslisaudrunueandramudu (indu 50 va. nsalalasnanin IN 500
13 1a5805 uag MUBU1% 200 lulasaas) Uszuns 3-5 Wi
y b4 a’: 3 =1 4 aan < 1a
4. 19079 2X SSC 2 A3 (A33a 3 UIN) INBngalfRTeveunFuy
= 3 y y v o o o
5. A1199nAENIUBARNUUIY 70% 2 WIN 90% 2 UIN 1AT100% 3 UIN
lany ¥
6. auf 65 °C Yszana 1-2 wu. dulvgldan)szana 1.30 .
o o [ . . Ao 4 4 VoA A o v
7. vhaladuuulu coplin jar nuvesunna 70% Haggun 65 °C el
Tas TuTasudsanin
9 o 1 ad o =1 =3 :’ Y
8. fwa'laduiguluemiuea 70% Mouda 2wl nazdnihwenareenuea
ANV UTY 70% 2 U 90% 2 UIT 11az100% 3 W1H Yasslnurs
9. MuAINTU: Biotin-labeled probes 50-200 U1 Tunsy (0.5-2.5 lulnsdns PCR
product) + hybridization buffer (ﬁ1ﬁ§ﬂ%ﬁﬂﬁufﬁ1ﬂéjﬁ’u1‘ffl 0.5 ul PCR product + 54%
hybridization buffer, d1m5u¥ianuiny1aInasuld 2 ul PCR product + 50% Hybridization
b4 [} T ¥
butfer) wayldidndud amiui I Inswdsanmalo@599 PCR 7175 °C 10 W1Hi wazh
37 °C Usguad 30 UIN)
10. visalwsvasuualasn Ins Tulsudsaniwuds adrenszantaaladuay
2 g
NIAAIEATY

11. halaa luud 37 °C Uszum 24-48 .
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msdnlnsuauiuesnrdsniniiilan’ T
a s s I 4 o e
1. ©30 2X SSC 3 915 9 ag 50 ¥a. WoFueA 50% 2 915 9 az 50 wa. v lud
42-45°C, 4X T 3 915 9 a 50 va. vi1l1liud 37 °C.
° P A ' a g v
2. tha'ladqulu 2x ssc mmenszantadladesn Uszanw 3-5 uin niniude
9
alad luguluresunned 50% 1vaz s uii smiugulu 2X SSC 2 915 9 az 5 Wil
3. 119A Cy3-avidin (1:1000 3991948 4X T) aquuvsnaii Ins TuTeulaus ladiu
a '3 z o 1 {
Twsu sz 100 Julasaas) uazladronisiiay siniwnir lluui 37°C dszinm 15-20
U
y I o I a o ol .
4. dna'lad 3 ase Ty 4x sSC 9158z 5 il NTUFNaLlueITNY 2X SSC with
DAPI.
y X yy - ¢ Y . . .
5. founal3lszanm 3-5 11# wazmvia ladno antifade mounting solution
6. ownnlaslulaunidyanavgessasud nazdimsnlSoufongduvuns
laus laduduans Te IndlnamatinnsdonTas Tu Tauuovduuus
Hanenwe):
1. m3l¥nsaezdan 50% sxaavanlyusauanuiy uad Inannumnamnu Tdveih
TaadeRidue sufunalilas TuleugamelyTunszuiumsviunatia FISH
[ v k4
2. mm‘iam:szaﬂuuﬂmnamazqquu"lﬁ”lm?u pepsin treatment AL 70%
formamide

2 qa o ' ¢ ¢
3, lWﬂ“]ﬁ«l uay 2X SSC ﬁ1ﬂ15ﬂ1%1ﬁ]ﬂiqlaﬂj l!@]l!@aﬂ@aﬂallagwﬂiu']lnﬂﬁ(ﬁ'lllTiﬂ

Y Y o
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adleInilvesyuel (Homo sapiens) minmsdionlasTalauuaudiuud (Roony, 2001)
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3. m‘iia‘lm‘]-\ma‘ﬁana (Nasalis larvatus) (Bigoni et al., 2003)
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a3le Intlvesnaa (Pygathrix nemaeus) (Bigoni et al., 2004)
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5. DAlOUNTHYDIMINIUDMINIS (Semnopithecus phayrei) WazMININING (S. francoisi)

(Nie et al., 1998)




6.

DA 101N INYBIN UM (Presbytis cristata) (Bigoni et al., 1997a)
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7. amgaassazsmivavesmanuaulfianaiin FISH
7.1 TnsulnsTulanvesuywdgi 1 /v 19 TavSladnuinsTulauvesmaniudvldgi 6

nu 8

1OB 6

[TOB 6

[0

7.2 TwsulnsluTanvesuyudnh 2 TauSlagnulasTulanvesmanutulaghn 7 iu 14

]

TOB. 14

OB 14
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73 ?-muTanMuwJuiguﬁf:j'ﬁ 3 laulagnuinsulanvesmaniudulagn 1

OB |

'
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aM  du ' 1 a ;
7.4 Twsulnslulauvesuywegi 4 lauslaanulasiulauvesmaniuauldaghn 3
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7.5 TwaulnsTuTanvewnwdgh 5 TaudladnulnsTulanve smaunuduldgi 2

7.6 Twaninslulauvesunyudni 6 m 16 Tau3lagnuinsTulavesmanudvldgi 10

Ny 16

|
TOB 10 OB 16

OB 16

TOB 16

OB 10
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7.7 TwsulnsTuTauvesuyudni 7 TaudladnulnsTalanvesmaniudvlegi 4

7.8 TwsulnsTulanvesyudgh 8 laudladnulnshilauvesmaniuduldgi 11

OB 11

7.9 TwsulnsTuTanvesuyudgh 9 A 12 lauladnuTasiulanvesmaniuavldgi 13

AU 12 MuaIfY

OB 13

OB 13
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7.10 TwsulnsTulanvesuyudgi 10 Taudladfulnslulanvesmaunudvldgn 9

7.11 TwsulnsTulanveanywdgh 11 Taudladnuinsiulsuvesmaniudulagi 15

7.12 TwsulnsTulanvesuyudni 13 Tevdladnulnslulauvesmanivudvldgi 17
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7.13 TwsulnsTulanvesuywdni 14 fu 15 Taudlasnuinsiulsumanvdvldgi s

+ g

7.14 Twsuinslulanvesuyudgi 17 lavdlasnuinsTulaumaniudulagn 18

7.15 TwsulnsTulanvesuyudgh 18 TouladdulnsTulsumaniuduldgi 20
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7.16 Twsulnslulasvessuyueni 20 TouSladnulasTulaumanivdulagn 21

"
=i

7.17 Twsulnslulanvesnyedgh 21 v 22 TauSladnulnsuTaumaunuduldgn 19

rOB 19

d =) d o -:;
7.18 TwsulasTulannwa X uaz v veauywd Tavdlaanulaslulamwamaiuavla
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Homology of Human (Homo sapiens) Chromosome 1, 19 and Relationship

to Dusky Langur (Trachypithacus obscurus) Chromosome 6, 8 by FISH

Wiwat Sangpakdeel, Alongkoad Tanomtongl' *, Monthira Monthatong1 and Wenhui Nie’

1Department of Biology, Faculty of Science, Khon Kaen University,
Khon Kaen, 40002, Thailand
2Key Laboratory of Cellular and Molecular Evolution, Kunming Institute of Zoology, the Chinese

Academy of Sciences, Kunming, Yunnan 650223, P. R. China

*Corresponding author email address: tanomtong@hotmail.com

Summary Chromosomal relationship between human and dusky langur (Trachypithecus
obscurus, 2n=44) were establish by chromosome painting using chromosome specific DNA
probes of human chromosome 1 and 19 which each gave hybridization signals on two non-
homologous dusky langur chromosomes. The results show that human chromosome 1 and 19
probes hybridized to three regions of dusky langur on autosome 6 and 8. The human chromosome
1 probe hybridized to one region on dusky langur chromosome 6 and to two regions on dusky
langur chromosome 8, where the human chromosome 19 probe hybridized on the same pattern
but different regions. Hybridization patterns of human painting probes on dusky langur compared
with the data on other species in the same genus suggests that the alternating hybridization pattern
of the conserved segments homologous to human chromosomes 1 and 19 on dusky langur
chromosome 6 and 8 occurred from reciprocal translocation followed by pericentric inversion.
This study also indicates that dusky langur’s chromosomes 6 and 8 had the same hybridization

patterns with other Asian colobines.

Keywords: Trachypithecus obscurus, chromosome painting, reciprocal translocations
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Dusky langur (Trachypithecus obscurus), also called dusky leaf monkey belongs to the
family Cercopithecidae, subfamily Colobinae. There are three groups of colobine monkeys: the
colobus monkeys of Africa, the langurs and the odd-nosed monkeys of Asia. T. obscurus is Asian
langurs that distributed in south-east Asia. However in Thailand, were found only in southern
part. The classification and taxonomy of colobines have been unsettled and subjected to continued
revision (Napier and Napier, 1967, 1985; Vogel and Winkler, 1990; Groves,1970, 1993; Oates
et al., 1984). For instance, there is no consensus even on the number of genera and species. The
dusky langur is either classified in genus Trachypithecus (Oates et al., 1984) or genus Presbytis
(Napier and Napier, 1985). In our research, we used the Oates et al. (1984) classification system
and put dusky langur in the genus Trachypithecus.

In the previous studies using classical staining, the diploid number of both African
(genus Colobus) and Asian (genus Presbytis) colobines was found to be 2n=44 (Chiarelli, 1963;
Ushima et al., 1964). All chromosomes can be divided into two groups; metacentric and
submetacentric according to their centromeric index, except that the Asian langurs have a pair of
small acrocentric chromosomes that are found to be metacentric in the African colobines
(Nie et al., 1998).

The establishment of complete chromosomal homologies among primate species is essential
for the study of primate chromosome evolution and taxonomy. With the introduction of
fluorescence in situ hybridization (FISH) using whole chromosome-specific probes (chromosome
painting) (Nie et al., 1998), it is now possible to establish chromosomal homology and study the
relationship between human and dusky langur on the basis of DNA sequence homologies. There
are more reports on chromosome banding in Asian colobines, i.e., genus Presbytis (Sharma et al.,
1972; Krishna-Murthy et al., 1979; Ponsa et al., 1983; Dutrillaux et al., 1984). Chromosomal
homologies have been successfully established between karyotypes of humans and great apes
(chimpanzees, gorilla, orangutan), lesser apes (gibbons and siamang) and macaques by using
chromosome painting technique (Wienberg et al., 1990, 1992; Stanyon et al., 1992, 1995; Jauch
et al., 1992; Koehler et al., 1995a,b; Yu et al., 1997). Nie et al. (1998) reported the chromosomal
homologies between human and Francois’ monkey and Phayre’s leaf monkey established by

chromosome painting using chromosome-specific probes from 23 human chromosomes (22
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autosomes plus the X). Here we report the chromosomal homologies and relationship between

human choromosome 1 and 19 on dusky langur choromosome by chromosome painting.

Materials and methods
Cell culture and chromosomal preparation

The male Trachypithecus obscurus ear tissue were collected at Songkhla Zoo, Songkhla
province, Thailand. Metaphase chromosomes were prepared from fibroblast cells of male
T. obscurus, which provided by the Kunming Cell Bank of the Chinese Academy of Sciences.
The cell line were grown at 37 C in DMEM medium enriched with 20% newborn calf serum.
Before harvesting for chromosome analysis, the cells were treated with 0.05 pg/ml colchicine
(Sigma) for 1 hr. Chromosome preparation followed standard procedures, which include a 15-20
minute hypotonic treatment in 0.075 M KClI, four fixations in methanol-glacial acetic acid (4:1)
and air drying. We performed G-band metaphase separated from fluorescence in situ
hybridization and used DAPI-banding concurrently with in situ hybridization also facilitated
chromosome identification. The karyotype numbering and arrangement were following

Kampiranont (1997).

Fluorescence in situ hybridization

Human chromosome-specific probes (1 and 19) were kindly provided by Dr. Wenhui
Nie, Key Laboratory of Cellular and Molecular Evolution, Kunming Institute of Zoology, the
Chinese Academy of Sciences, Kunming, Yunnan, China. Human chromosome-specific probes
were resuspended in 10 pl with hybridization buffer (50% deionized formamide, 10% dextran
sulphate, 2X SSC, 0.5 M phosphate buffer, pH 7.3), denatured at 65 °C for 10 min. and
preannealed by incubation at 37°C for 1 hr. Slides were denatured by incubation in 70%
formamide/2X SSC solution at 65 C for 2 min., quenched in ice-cold 70% ethanol and dehydrated
through 70%, 90%, and 2 times 100% ethanol series. The preannealed probes were applied onto
slides and allowed to hybridize 24 hr. at 37°C. Post-hybridization washes were two 5 min.
incubations in 50% formamide, 50% 2X SSC at 50°C followed by two 5 min. incubation in 2X

SSC at 50°C. Biotin-labeled probes were visualized by fluorescein isothyocyanate (FITC)-avidin
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and Cy3 labeled probes. The slides were counterstained with DAPI, air drying and added 15 pl

mounting solution then cover with a clean glass coverslip.

Microscopy

FISH preparations slides were visualized on fluorescent microscope combined with video
camera equipped with specific filter sets for FITC and Cy3. Hybridization signals and G-band
were captured by GENUS software and apple computer which provided by Key Laboratory of
Cellular and Molecular Evolution, Kunming Institute of Zoology, the Chinese Academy of

Sciences, Kunming, Yunnan, China.

Results
G-banded karyotype of T. obscurus

T. obscurus were found to have the same diploid numbers of 2n=44 with the other
colobine monkeys in the previous reports (Chen et al., 1981; Bigoni et al., 1997,2003; Lui et al,,
1997: Nie et al., 1998). According to the karyotype numbering and arrangement system as
Kampiranont (1997), we found that T. obscurus karyotype composition is: 22(M)+18(SM)+2(A),
X(M) and Y(SM). One pair of metacentric chromosome 19, also called the marked chromosome
bears the NORs (nucleolar organizer regions) at the secondary constriction near the centromere
on the long arm. The chromosomes are divided into three groups on the basis of centromeric
index: metacentrics, submetacentrics and acrocentric chromosomes. All of the chromosomes are
ordered according to their relative length and sizes. Figure 1 show the metaphase chromosome
and karyotype by G-banding technique of T. obscurus. We also found that T. obscurus have the

similar G-banding patterns with other Asian colobines.

Hybridization of human chromosome-specific probes onto metaphases of T. obscurus

The hybridization signal of human chromosome-specific probes 1 and 19 gave bright
painting on the dusky langur chromosomes 6 and 8. The human chromosome 1 and 19 probes
hybridized to three regions of dusky langur autosome 6 and 8 respectively. Human chromosome 1
probe hybridized to one region on dusky langur chromosome 6 and to two regions on dusky

langur chromosome 8, where human chromosome 19 probe hybridized on the same pattern but
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different region on homologous chromosome (Figure 2). We compared dusky langur
chromosomes banding patterns with human chromosomes banding pattern in term of Roony
(2001). The result shown that the alternating hybridization pattern of the conserved segments
homologous to human chromosomes 1 and 19 on dusky langur chromosome 6 and 8 occurred

from reciprocal translocation followed by pericentric inversion (Figure 3).
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Figurel Metaphase chromosome plate and karyotype of male Dusky langur (Trachypithecus
obscurus) 2n (diploid) = 44 by G-banding technique, satellite chromosome arrows.



I ure 2 vietaphase chromosomes plate 0_‘ male USKY langur Trachvpithecus o ISCUNUS ) LT~
Figure 2 Metaphase c} plate of male Dusky langur (Trachypit} / ) 2n=44

show the hybridization patterns obtained with human chromosome-specific probes | and 19
binded to Dusky langur chromosomes 6 and 8. A and B using human chromosome 19 cy3-
labelled probes (in red), chromosome 1 biotin-labeled probes detected with avidin-FITC (in
green). C and D using human chromosome 19 biotin-labeled probes detected with avidin-
FITC (in green), chromosome 1 cy3-labelied probes (in red), chromosomes were counter

stained with DAPI, bars = 10 pm,
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pericentric mver sion

TOB6 TOB 6 HSA | TOB 8 TOB 8

pericentric inversion

>

HSA 19

Figure 3 The relationship between human chromosomes (Homo sapiens, (HSA)) 1, 19 and Dusky
langur (Trachypithecus obscurus, (TOB)) chromosomes 6, 8 are the results of a reciprocal

translocation followed by pericentric inversion * fis. (fission) and fus. (fusion).

Discussion
G-banded Karyotypes of dusky langur (7. obscurus)

We confirmed that the diploid karyotype number of 7. obscurus is 2n=44, common to all the
other species of the Colobinae (Bigoni et al., 1997, 2003; Chiarelli, 1963; Chen et al., 1981; Lui
et al., 1997; Nie et al., 1998). G-banded Karyotypes of dusky langur gave similar but not identical
karyotypes with other colobines (Semnopithecus francoisi, S. phayrei) (Nie et al., 1998). The
difference may be caused from the numbering system dose not follow published report.

Chromosome 2 of 7. obscurus have the same banding patterns with S. francoisi which is

chromosome 2 type a (Nie et al., 1998). We also confirmed that T. obscurus have the same
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marked chromosome with Presbytis cristata, S. francoisi, S. phayrei and Nasalis larvatus when

compared in term of banding pattern.

Human Syntenic Groups Fragmented in Trachypithecus obscurus

The results from hybridization patterns of human chromosome-specific probes demonstrated
that the dusky langur chromosomes showed conserved syntenic homologies to entire human
chromosomes. Human chromosome probes 1 and 19 showed hybridization patterns on dusky
langur chromosomes 6 and 8, concerning that was occurred from reciprocal translocation
followed by pericentric inversion. This result agrees with Bigoni et al. (1997a) who reported that
P. cristata chromosome 6 and 8 may have been produced by reciprocal transolcation between
human chromosomes 1 and 19, the alternating pattern between chromosome segments
homologous to human chromosomes 1 and 19 on silvered leaf monkey chromosome 8 indicates a
pericentric inversion followed with the translocation. T. obscurus also have the same
hybridization pattern of human chromosome-specific probe 1 and 19 onto S. francoisi, S. phayrei
(Nie et al., 1998) and N. larvatus (Bigoni et al., 2003). The fragmentations and associations of
human chromosomes 1 and 19 can be explained with a reciprocal translocation. This associations
occur in all documented Asian Colobinae, but not in the African species Colobus guereza, in
which there are different translocations (Bigoni et al, 1997b). The most parsimonious
explanation is that a reciprocal translocation occurred in the lineage of the Asian colobines and
distinguishes them from the African colobines (Bigoni et al., 2004). Our results suggest that
T. obscurus have the same conservative karyotypes and same hybridization patterns with the other

Asian colobinae by using human chromosome-specific paint probes.
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Chromosomes Homology between Human (Howmo sapiens) and Dusky Langur

(Trachypithccns ebscuris) by Fluorescence Fir Site Hybridization
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ABSTRACT

Human (Homo sapiens Linuaeus, 1758, 20=46) and dusky langur (Trachvpithecus obscuruy, Ried,
1837, 2n=44) are classified in the same order which evolutionary close relatives. The chromoszomal homology
between both species was established by chromosome painting technique. The fluorescently labeled probes
specific to human chromosomes 14, 15, 21 and 22 were developed. The probes were allowed to hybridize with
dusky langur chromosome prepared from fibroblast culture of ear tissues. The results showed that the human
chromosomes |4 and 15 probes hybridized to chrontosome 5 of dusky langur while human chromosomes 21
and 22 probes bybridized to chromosome 19 of dusky langur. The hybridization patterus can be interpreted that
dusky langur chiromosomes 5 and 19 occurred by Robertsonian translocatien from human chromosomes 14/15
and 21/22) respectively. Moreover, chromosome 19 of dusky langur bears the nucleolar organizer regions

(NORs) which can be the marked chromosome of this species.
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