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1. agguniauazanainil
1.1 Yoqgunial
- o ]
- DANDFUHIANN 9
- Hot plate 1182 magnetic stirrer
- 42ALP1 media YMIA 1,000, 500 4AT 100 N,
¥
_ IARBARAVUIA 10 LAT 15 WA,
- MRBATYTYIMNA (vacuum tube) YH1A 10 1A, MAABUAIBEUTU (heparin)
- . 3 ¥
- ASZUBNAAYT (syTing) HASIVNRANIVUIARN 9
- Automicropipette, micropipette tips (0% pipette VUIAAN 9
- Todwiuboud (staining jar)
i b4 .
- 1n 304 )uInTIBa (centrifuge)
- IfI799NT04815 (A2 Millipore membrane filter ¥417 0.2 11 Tnsdns
- INS B UDLIDUA (balance)
2
- Toganuyy
¥
- i
4 .
- 11384 suction
»
- 019119 (water bath)
¥ P a
- wiletlannuaule {autoclave)
- 1N799 vortex mixture
¥
- 41121804 (incubator)
Py 4
- ﬂﬂﬂf)ﬂl‘ﬁ ® (laminar air flow carbinet)
- ndoayanssanilduamiouginsaioonn
=
1.2 el
4
- 91151309108 RPMI 1640
- Tumadounan 15 (KCD)
- Fetal calf serum (FCS)
s - El . 3
- mﬂgﬂmuz Penicillin-Streptomycin

- M TaBuudinngfiiu (phytoheamagglutinin, PHA)
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- Tna¥au (colchicine)

- ninozAndudy (glacial acetic acid)

- InTiAu (thymidine)

- IUNMUOA (methanal)

- 19N UBA 95 118 70 WO TIFUA (ethanol 95% un 70%)
- fiflondnah (Giemsa’s stain)

- Tanfvalalasioumsvenn (NaHCO,)
lwdvnlalasiwudoamla (NatPO,)

- TwunadoylalaTlasoueaida (kH,PO,)
- nsa 18 lasnaedn (HCY)

- Tandonlansonlud (NaOH)

- am TnnInaiam (methotrexate)

- 10U w3 USY (trypsin)

-HBSS powder

2. MIATENB M SRS TS

2.1 M3IA38Y stock media
oTIszaoe Tas Tu Toy (chromosome media) ¥1iA RPMI 1640
dnildisdey
1. RPMI 1640 poder
2, NaHCQ, crystal
3. 1NHC
4. 1NNaOH
5. ﬁvmz'a'”u (water injection)

AN

v ¥ 1
s p o [}

1. BZ@10H RPMI 1640 1 90910 erlenmeyer flask Wifhindwey 500 ua.

A

[ » []
W RPMI 1640 Nanoglugossunuanives RPMI 1640 idsninduan'1dSuas 1,000 1@,

wEIRUaLMIBIIALA

2. 93 NaHCO; 2.0 n¥u azawniin NaHCO, luensazate RPMI 1640 (46194

Hin NaHCO, azmunun
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3. 1% pH Tauld 1 N, HCl uaz 1 N, NaOH 1414 pH 6.8-6.9

 J
4. vl¥ annids (sterile) Tav1¥ millipore membrane filter v 0.2 lunsou

5. urjalduan vamag 100 wa. (aseptic technique) U131 2-8 BaruwITyn
3.2 MIAIBHIMITINIIAUTBA (Working media)

m?uummsmm‘guqsﬁaﬂ 100 ua. ﬂszﬂauﬁ"w
1. RPMI 1640 solution 80 3@,
2. Fetal calf serum 20 4.
3. Penicillin/Streptomycin 1-2 4@,
4, Mitogen 1-2 4a.
2.3 Maa3on hypotonic solution
N51A3 61T Hypotonic solution 0.075 M HCl
Thonildwon
1. KCl crystal

y &
2. 1o

» » ]
winumeg : Yaoitiognis 14 1-2 fla deulddeai liinngungd
37 par QLY

2.4 NSIA3E colchicine

k] . » ]
- AN 1 %4 Colehicine 0.002 P31 azawrindu 10 wa. TRarnududu 0.2
un.AuQ.
- @ .. ar .N M ¥ ¥
- gA3% 2 94 Colchicine 0.001 03 azawtinau 10 wa. TAarndudu 0.1
un.Am.,
. 4 wyd - o
Colchicine powder 171 13igungil 2-8 oeruwaBoa
2.5 MTAIYY fixaive

asnldinso
1. Glacial acetic acid

2. Absolute methanol
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Imdon
% glacial acetic acid 1 27U RN absolute methanol 3 €U Lﬁu'lﬁmﬂmﬂuﬁnﬁu
mw’imnm‘%‘uu'lnﬁv]nm‘,'qi’f'iilz'la’s'
2.6 MIATLY Sorensen buffer
asldinTumsieson
1. Stock solution A : 19 KH,PO, 9.1 n3u azaeindu 1,000 ua.
2. Stock solution B : 19 NaHPO, 9.5 a¥u azawriandu 1,000 wa.
RETGELLY
14 stock solution A Y3194 50.8 ara. MeruAY stock solution B USunar 49.2 wa. vzl
Sorensen buffer (pH 6.8) 100 ¥a.
2.7 MAANIYNTIOU Giemsa’s
MIATOUTIUDT 10% (10% Giemsa’s solution)
U1 10% 19302910 Giemsa’s stain 1¥%1in stock Giemsa’s solution Tﬂﬂﬂﬂﬁ
291910 stock Giemsa’s solution 31 5 4. A2A101U Sorensen buffer 45 17,
2.8 N15IN38 methotrexate
#1502810 methotrexate (10° M) 19 MTX vial 5 un/un. 5 x 10°M)
1. 99919 2 : 100 (10*M) Tao1¥ MTX 2.0 va. aalu HBSS 98.0 va.
2.:90979 1: 100 (10° M) 1¥asazais MTX (10™ M) 5.0 un. azatotu
f15aga10 HBSS 45.0 ua.
2.9 MIAIEY phytoheamagglutinin (PHA)
dhoiildiasen
1. PHA powder
2. vhindu
e
aza ke PHA #autindu 10 wa, e IWdduiu 37 23 ssmradoa
2.10 m15azang thymidine (15 3n./4Q.)
2.11 m3azate 1N HCI
Thoniidiason
1. Conc. HC1

L ]
2. 1nau
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JtinIon afSanasiniey 500 wa)
» »
14 Cone. HCL §11421 43.68 ua. wauifuiindu 456.32 TavAsy 4 Tunsa HCI 1aasly

14 +

» ¥ N
o -« LY - s o ey
sndu mInauesazaiuiumbnauaslunsa HCl Whusuva unltmnia HCl aslu

» 1
o

Hnau
2.12 msaza1t 1 N NaOH
e dimson
1. NaOH crytal
2. vindu
SawIuu affnasfuaIuy 500 1)
$awiin NaOH 20 3y axawhurhindu 500 va. iy ldvan1iiqaingiifes
2.13 Hank’s balance salt solution (HBSS)
vt 18inon
1. HBSS powder
2. NaHCO, crystal
3. 1IN, HC]
4.1 N, NaOH
5. vhindu
Fi3en
1. ayay HBSS powder 1 ¥59 U erlemmeyer flask ﬁﬁ&‘lﬂﬁ"ﬂﬂﬁ 500 wa. &1
Hy HBSS fianagluressenlinua @uhadusu1dUsinasasy 1,000 va. witlfraues
HBSS azawdinu14a
2. $4 NaHCO, 0.35 n¥) azanoniin NaHCO,lumsazais HBSS 1461aunan
NaHCO, asawifiuaunya
3. 15y pH Taold 1 NNaoH w'ld pH 7.1-7.3
4, ‘V’lﬂﬁﬂaﬂﬂl%"’iﬂﬂl‘g millipore membrane filtration YHI1R 0.2 Tuasou
5. urieldeIn ¥2Rag 100 1A, (aseptic technique) T 2-8 saruwaiFoa
2.14 MIATONTI 2018 banding trypsin
o lieson
1. Bacto trypsin powder (Difco Lab)

2. 0.9% NaCl (normal saline)
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3. hndu
nseu

1. Stock solution

AL A1 trypsin  powder A0 sterile distilled water 10 . (YEHIVUHI trypsin
avawoumun mnthnh iy 13Rgamgi 2-8 evrwadea dosziunigiiiluguluen
1f1q'uﬁqmugﬁ 60-70 BIFUBAIFHT

2. Working solution

14 Stock solution 1 8. Herufil 0.9% NaCl 19 ua. wewumsazandifud

i o gainagil 2-8 esrusaifon
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a3 1o Ind) uazumuamuaasnudiniusveunthufunguifiveneu 6 viia Tu

¥ ] ]
MARUINTIIINI9IN Nie et al. (2002) o lFlumsSoufousy a3l Indveudenldlu

» k J
maAn lunsail

1. 713 1o Intlvesuy e 20 imdv 38 unq

b
3p 3
3 52 |
A1 A2 A3
49
c1 c2

Ens xgﬂ
E2

r§ A
E3

Felis catus

B1 B2 B3 B4
3‘“’ ién ‘gtaa‘u
D1 D2 D3 D4

:x
|

X Y

98 O«
F1 F2

2. affsuounoudimileuduyeslas TuTauuuathu fuTss TuTeuvesnyud Gn

Lewis, 2005)
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o a ar T
3, iruA IR Id RSB ThuRunguiisaneu 6 vile

g $
g s § $
y £
0 & & N £ $ s s
4 oy i & o £ q S
<, & .o Yo &
S s A e Fe 2
Fu & 4.5 ¥ &£ & ) £y .
Ke§ A & S & & ¥ ¥
D2UA2G ~wfetm BZAIG —prlut—
AtplAtg e AWNG2 '\} ouCtp >t
AIpiAZQ ] .
FUC1q et~
BCIg- e ta—
E2m1
AiAZq ~»le MplC‘lq‘q} y St
PB3q > A2pC3 it BIpBiqettam EtAIp-—Ibec-
C1p/C1q ~fet- ES3 ol F2UC1p -1
Atp/Clq >
AZIC2 wet> Sf ’%
sle F2C1p «Pots—
A1 -l
ACK, 2n =42 ~«—3 Centric fisslon
Tha .ﬂceﬁ"al c;‘:‘lf(vgae)‘])k'ﬁw R e o o Centric fusion
corrmosad Thcgsromosomis thagé’ are \J Pericentric Inversion
33" A3, C1q, C1p, D1, DZQ'DS 04, Inversions deflned
Mp, Et, F‘I F2‘ == by banding alone
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1 msammsiaaneninsiulyuszezomuianna ammdio $1u 10 vad
Tas TuTay 1wadh 1 \wadh 2 AT 3
i Ls | u | Lr | Ls | w | LT | Ls | L | LT
Al 070 | 132 | 202 | 043 | 094 | 137 | 064 | 122 | 186
A2 0.55 1.10 1.65 0.38 0.75 1.13 0.53 0.87 1.40
A3 052 | 1.04 | 156 | 039 | 061 | 100 | 044 | 062 | 1.06
Bl 043 | 144 | 1.87 | 041 | 095 | 136 | 039 | 1.04 | 143
B2 043 | 120 | 1.63 | 038 | 076 | 1.14 | 035 | 087 | 1.22
B3 041 | 103 | 144 | 034 | 063 | 097 | 038 | 076 | 1.14
B4 044 | 096 | 140 | 035 | 066 | 1.01 | 037 | 067 | 1.04
Cl 098 | 10t | 199 | 070 | 073 | 143 | 075 | 076 | 1.51
C2 072 | 083 | 1.55 [ 047 | 051 | 098 | 059 | 066 | 1.25
D1 045 | 075 | 120 | 037 | 046 | 083 | 036 | 059 | 095
D2 039 | 062 | 101 | 038 | 045 | 083 | 028 | 055 | 083
D3 027 | 062 | 08 | 032 | 044 | 076 | 034 | 047 | 081
D4 035 | 059 | 094 | 029 | 045 | 074 | 034 | 043 | 077
El 042 | 054 | 096 | 031 | 034 | 065 | 034 | 037 | o7
E2 045 | 045 | 090 | 031 | 033 | 064 | 029 | 029 | 058
E3 034 | 034 | 068 | 029 | 034 | 063 | 035 | 035 | 0.70
E4 029 | 036 | 065 | 027 | 030 | 057 | 025 | 026 | 0.51
Fl 000 | 1.00 | 1.00 | 000 | 066 | 066 | 000 | 068 | 0.68
X 057 | 088 | 145 | 046 | 056 | 1.02 | 046 | 056 | 1.02
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Tors T Tarn [adT 4 \wadh 5 radi 6
A Ls Ll LT Ls Ll LT Ls LI LT
Al 079 | 129 | 208 | 071 | 135 | 206 | 0.60 | 1.20 | 1.80
A2 061 | 094 | 155 | 056 | 095 | 151 | 064 | 095 | 1.59
A3 052 | 069 | 121 [ 053 | 077 | 130 | 056 | 072 | 1.8
Bl 048 | 131 | 179 | 044 | 145 | 189 | 042 | 123 | 1.65
B2 038 | 108 | 146 | 039 | 1.07 | 146 | 041 | 116 | 1.57
B3 045 | 095 | 140 | 042 | 113 | 155 | 037 | 087 | 1.24
B4 042 { 094 | 136 | 044 | 095 | 139 | 041 | 099 | 1.40
C1 098 | 098 | 196 | 097 | 098 | 1.95 | 087 | 087 | 1.74
C2 068 | 073 | 141 | 064 | 074 | 138 | 067 | 071 | 1.38
D1 052 | 074 | 126 | 043 | 066 | 109 | 030 | 075 | 1.05
D2 038 | 073 | 111 | 035 | 053 | 088 | 038 | 056 | 094
D3 034 | 063 | 097 | 037 | 0.62 | 099 | 037 | 062 | 099
D4 044 | 056 | 1.00 | 048 | 048 | 096 | 028 | 049 | 0.77
El 037 | 046 | 083 | 045 | 048 | 093 | 043 | 043 | 0386
E2 037 | 037 | 074 | 028 | 043 | 071 | 034 | 041 | 075
E3 034 | 039 | 073 | 036 | 040 | 076 | 036 | 041 | 077
E4 031 | 039 | 070 | 035 | 035 | 070 | 029 | 029 | 058
Fl 0.00 | 092 | 092 | 000 | 094 | 094 | 0.00 | 091 | 091
X 043 | 0.67 | 110 | 037 | 083 | 120 | 044 | 067 | 111
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Tns TuTau a7 radh 8 a9
g Ls LI LT Ls Ll LT Ls Ll LT
Al 043 | 105 | 148 | 068 | 129 | 197 | 075 | 129 | 2.04
A2 042 | 087 | 129 | 055 | 087 | 142 | 054 | 099 | 1.53
A3 049 | 067 | 116 | 046 | 069 | 115 | 055 | 096 | 151
Bl 034 | L11 | 145 | 047 | 128 | 175 | 039 | 143 | 182
B2 036 | 088 | 124 | 033 | 081 | 114 | 041 | 106 | 147
B3 032 | 076 | 1.08 | 034 | 086 | 120 | 033 | 105 | 138
B4 037 | 074 | 111 | 033 | 078 | L1l | 032 | 094 | 126
Cl 082 | 087 | 169 | 084 | 086 | 170 | 088 | 094 | 182
c2 055 | 062 | 1.17 | 058 | 068 [ 126 | 066 | 074 | 140
D1 038 | 057 | 095 | 033 | 062 [ 095 | 035 | 068 | 1.03
D2 033 | 054 | 087 | 033 | 054 | 087 | 035 | 068 | 1.03
D3 026 | 043 | 069 | 039 | 058 | 097 | 039 | 058 | 097
D4 027 | 037 | 064 | 029 | 053 | 08 | 037 | 056 | 093
El 052 | 053 | 1.0S | 034 | 038 | 072 | 044 | 036 | 080
E2 038 | 048 | 086 | 034 | 042 | 076 | 034 | 042 | 0.76
E3 033 | 036 | 069 | 028 | 032 | 060 | 031 | 042 | 0.73
E4 028 | 029 | 057 | 028 | 039 | 067 | 029 | 034 | 063
Fl 000 | 075 | 075 | 000 | 081 | 081 | 000 | 090 | 0.90
X 043 | 063 | 106 | 035 | 068 | 103 | 053 | 075 | 128
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Ty TuTay ©¥add 10
g Ls L LT
Al 068 | 137 | 205
A2 043 | 085 | 128
A3 044 | 072 | 116
Bl 031 | 113 | 144
B2 029 | 097 | 126
B3 028 | o0%0 | 1.8
B4 034 | oss | 118
c1 088 | 103 | 191
c2 062 | 065 | 127
D1 032 | 064 | 096
D2 031 | 055 | 086
D3 026 | 048 | 074
D4 028 | 057 | 085
El 035 | 041 | 076
E2 029 | 036 | 065
E3 028 | 034 | o062
E4 026 | 030 | o056
F1 000 | 086 | 086
X 040 | 068 | 1.08
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2 ammsTasnueniiniulsuszezamimamnaransd St 10 ivad
Tns TuTany Qi 1 radh 2 wadf 3

g Ls | w |t | s | W Lt | Ls | L | LT
Al 083 | 158 | 241 | 084 | 162 | 246 | 082 | 144 | 226
A2 037 | 077 | 114 | 058 | 120 | 178 | o064 | 115 | 179
A3 043 | 069 | 112 | 06t | 1.08 | 169 | 052 | 1.06 | 1.58
BI 031 | 139 [ 170 | 041 | 174 | 215 | 040 | 156 | 1.96
B2 040 | 096 | 136 | 046 | 137 | 1.8 | 038 | 107 | 145
B3 036 [ 095 | 131 [ 037 | 128 | 1.65 | 030 | 1.08 | 138
B4 033 | 063 | 096 | 041 | 118 | 159 | 028 | 097 | 125
Cl 085 | 097 | 18 | 128 | 132 | 260 | L11 | 126 | 237
C2 062 | 079 | 141 | 075 | 089 | 164 | 058 | 070 | 128
DI 027 | 061 | 088 | 045 | 066 | 111 | 033 | 082 | LIs
D2 026 | 061 | 087 | 035 | 068 | 103 | 040 | 066 | 1.06
D3 029 | 052 | 081 | 034 | 069 | 103 | 032 | 057 | 089
D4 026 | 046 | 072 | 041 | L12 | 153 | 031 | 052 | 083
El 037 | 038 | 075 | 041 | 052 | 093 | 034 | 041 | 075
E2 032 | 032 | 064 | 037 | 039 | 076 | 033 | 046 | 0.79
E3 019 | 023 | 042 | 037 | 037 | 074 | 030 | 034 | 0.64
E4 020 | 022 | 042 | 033 | 038 | 071 | 026 | 028 | 0.54
F1 0.00 | 065 | 065 | 000 | 1.06 | 1.06 | 000 | 080 | 0.80

043 | 064 | 1.07 | 068 | 074 | 142 | 052 | 077 | 129

017 | 019 | 036 | 0.8 | 032 | 050 | 018 | 027 | 045
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Tais TaTary adh 4 “radh 5 a3 6

g Ls L LT Ls LI LT Ls Ll LT
Al 090 | 164 | 254 | 098 | 1.83 | 281 | 072 | 125 | 197
A2 062 | 094 | 156 | 068 | 124 | 192 | 055 | 098 | 1.53
A3 069 | 1.16 | 1.85 | 0.68 | 097 | 165 | 032 | 098 | 130
Bl 038 | 153 | 191 | 051 | 178 | 229 | 037 | 156 | 193
B2 048 | 129 | 177 | 046 | 124 | 170 | 040 | 1.08 | 148
B3 052 | 111 | 163 | 034 | 153 | 1.87 | 032 | L11 | 143
B4 039 | 120 | 159 | 041 | 1.00 | 141 | 042 | 098 | 1.40
c1 107 | 1.10 | 217 | 116 | 128 | 244 | 089 | 102 | 191
C2 074 | 078 | 152 | 091 | 1.04 | 195 | 067 | 081 | 148
D1 039 | 089 | 128 [ 040 | 086 | 126 | 034 | 071 | 1.05
D2 031 | 066 | 097 | 030 | 080 | 1.10 | 028 | 0.60 | 0.88
D3 038 | 061 | 099 | 034 | 070 | 1.04 | 034 | 072 | 106
D4 047 | 070 | 117 | 020 | 068 | 088 | 032 | 068 | 1.00
El 038 | 046 | 084 | 036 | 048 | 084 | 036 | 044 | 080
E2 042 | 046 | 088 | 035 | 038 | 073 | 031 | 032 | 063
E3 037 | 040 | 077 | 028 | 038 | 066 | 028 | 034 | 062
E4 034 | 037 | 071 | 028 | 038 | 066 | 024 | 030 | 0.54
Fl 000 | 1.05 | 105 | 000 | 024 | 024 | 000 | 091 | 091

046 | 065 | 111 | 068 | 100 | 1.68 | 031 | 062 | 093

026 [ 030 | 056 | 018 | 030 | 048 | 012 | 021 | 033




149

Tas TuTas adi 7 [¥adi 8 ol 9

4 Ls Ll LT Ls LI LT Ls Li LT
Al 064 | 117 | 181 | 056 | 107 | 1.63 | 071 | 134 | 2.05
A2 041 | 074 | 115 | 044 | 068 | 112 | 056 | 091 | 147
A3 036 | 064 | 1.00 | 034 | 056 | 090 | 048 | 070 | 118
Bl 036 | L14 | 150 | 033 | 1.08 | 141 | 040 | 132 | 172
B2 033 | 089 | 122 | 027 | 0.8 | 115 | 035 | 1.06 | 141
B3 032 | 086 | 1.18 | 028 [ 071 | 099 | 034 | 091 | 125
B4 026 | 087 | 113 | 031 | 070 | 101 | 036 | 081 | 1.17
c1 080 | 084 | 1.64 | 056 | 068 | 124 | 090 | 099 | 1.89
C2 056 | 061 | 1.17 | 048 | 051 | 099 | 057 | 068 | 125
D1 031 | 058 | 089 | 022 | 048 | 070 | 040 | 068 | 1.08
D2 027 | 054 | 081 | 031 | 045 | 076 | 032 | 054 | 086
D3 027 | 048 | 075 | 027 | 044 | 071 | 036 | 049 | 085
D4 029 | 054 | 083 | 021 | 039 | 060 [ 029 | 051 | 080
El 030 | 036 | 066 | 026 | 031 | 057 | 026 | 034 | 0.60
E2 026 { 031 | 057 | 026 | 032 | 058 | 029 | 036 | 0.65
E3 029 | 031 | 060 | 027 | 030 | 057 | 032 | 034 | 066
E4 021 | 030 | 051 | 019 | 021 | 040 | 0.18 | 029 | 047
F1 000 | 074 | 074 | 000 | 064 | 064 | 000 | 091 | 091

046 | 064 | 1.10 | 023 | 064 | 087 | 042 | 068 | 110

011 | 018 | 029 | 015 | 018 | 033 | 012 | 021 | 033
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Tas Tulay [¥add 10
g Ls Ll LT
Al 0.54 1.00 1.54
A2 042 | 0.71 1.13
A3 0.36 0.65 1.01
B1 0.26 1.16 1.42
B2 0.26 0.80 1.06
B3 029 | o081 1.10
B4 026 | 073 | 099
Cl 0.70 0.79 1.49
C2 0.50 | 051 1.01
DI 024 | 054 | 0.78
D2 026 | 049 | 075
D3 0.24 0.44 0.68
D4 0.22 0.38 0.60
El 0.31 0.32 0.63
E2 0.23 026 | 049
E3 0.25 0.26 0.51
E4 0.16 (.18 0.34
F1 000 | 068 | 0.68
X 0.41 058 | 099
Y 0.13 0.18 | 031
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Tas Ta Yo [wadi 1 “¥adf 2 adh 3
ol Ls LI LT Ls LI LT Ls LI LT
Al 0.610 | 1.070 | 1.680 { 0.600 | 1.080 | 1.680 | 0.620 | 1.100 | 1.720
A2 0.410 | 0.780 | 1.190 | 0.420 | 0.780 { 1.200 | 0.405 ! 0.760 { 1.165
A3 0.360 | 0680 | 1.040 | 0350 | 0.610 | 0960 | 0.360 | 0.680 | 1.040
Bl 0320 | 1.210 | 1.530 | 0310 | 1.160 | 1470 | 0310 | 1.200 | 1.510
B2 0.290 | 0.870 | 1.160 | 0.260 | 0.850 ; 1.110 | 0.280 | 0.860 | 1.140
B3 0.280 | 0.810 | 1.090 | 0.230 | 0.790 | 1.020 | 0.280 | 0.800 | 1.080
B4 0306 | 0.720 | 1.026 | 0.290 | 0.700 | 0.990 | 0.300 | 0.710 | 1.010
ci 0.760 | 0.780 | 1.540 | 0.750 | 0780 | 1.530 | 0.750 | 0.760 | 1.510
C2 0.510 | 0.590 | 1.100 | 0.510 | 0.560 1.076 | G.510 | 0.530 | 1.040
DI 0.300 | 0.550 | 0.850 | 0.310 | 0.540 | 0.850 | 0.310 | 0.570 | 0.880
D2 0.270 | 0470 | 0.740 | 0260 | 0480 | 0.740 | 0.260 | 0.420 | 0.680
D3 0.250 | 0.470 | 0.720 | 0.240 | 0.450 | 0.690 | 0.240 | 0.430 | 0.670
D4 0.230 | 0.465 | 0.695 | 0.210 | 0.420 | 0.630 | 0.236 | 0.425 | 0.661
El 0360 | 0410 | 0.770 | 0.350 | 0.400 | 0.750 | 0.370 | 0.420 | 0.790
E2 0.292 | 0430 | 0.722 | 0.240 | 0.320 | 0.560 | 0.270 | 0.300 | 0.570
E3 0.280 { 0.320 | 0.600 | 0.220 | 0.300 | 0.520 | ©.250 | 0.300 | 0.550
F1 0.000 | 0.620 | 0.620 | 0.000 | 0.610 | 0.610 | 0.000 | 0.690 | 0.690
F2 0.000 | 0.540 | 0.540 | 0.000 |{ 0.520 | 0.520 | 0.000 | 0.530 | 0.530
X 0.250 | 0.390 | 0.640 | 0240 | 0.380 | 0.620 | 0.270 | 0.395 | 0.665
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Tas Tas T (5T 4 ladn 5 iradh 6

g ts | wu | vt | s | o || s | w | LT

Al 0.630 | 1.110 | 1.740 | 0.710 | 1.100 | 1.810 | 0.680 | 1.050 | 1.730
A2 0.410 | 0.780 | 1.190 | 0390 | 0.740 | 1.130 | 0420 | 0.760 | 1.180
A3 0.360 | 0.670 | 1.030 | 0380 | 0.690 | 1.070 | 0350 | 0.630 | 0.980
BI 0320 | 1.210 | 1530 | 0330 | 1.410 | 1.740 | 0.360 | 1.420 | 1.780
B2 0.290 | 0.870 | 1.160 | 0.320 | 0.890 | 1.210 | 0.290 | 0.810 | 1.100
B3 0270 | 0.820 | 1.090 | 0280 | 0.840 | 1.120 | 0260 | 0.850 | 1.110
B4 0310 | 0.750 | 1.060 | 0.340 | 0.810 | 1.150 | 0.330 | 0.750 | 1.080
cl 0.780 | 0.800 | 1.580 | 0.810 | 0.840 | 1.650 | 0.750 | 0.800 | 1.550
c2 0.520 | 0.540 | 1.060 | 0.610 | 0.630 | 1.240 | 0.580 | 0.600 | 1.180
DI 0.300 | 0.560 | 0.860 | 0350 | 0.590 | 0.940 | 0320 | 0.560 | 0.880
D2 0.270 | 0.480 | 0.750 | 0290 | 0.470 | 0.760 | 0.260 | 0.500 | 0.760
D3 0.250 | 0.470 | 0.720 | 0540 | 0470 | 1.010 | 0220 | 0.750 | 0.970
D4 0240 | 0.467 | 0.707 | 0.360 | 0.420 | 0.780 | 0.340 | 0410 | 0.750
El 0360 | 0410 | 0.770 | 0290 | 0320 | 0.610 | 0230 | 0320 | 0.550
E2 0.280 | 0.320 | 0.600 | 0.230 | 0.310 | 0.540 | 0.210 | 0.300 | 0.510
E3 0240 | 0320 | 0.560 | 0.000 | 0.750 | 0.750 | 0.000 | 0.710 | 0.710
Fl 0.000 | 0.710 | 0.710 | 0.000 | 0590 | 0.5% | 0.000 | 0.590 | 0.590
F2 0.000 | 0510 | 0.510 | 0310 | 0.420 | 0.730 | 0290 | 0.400 | 0.690
X 0.260 | 0.400 | 0.660 | 0.400 | 0.660 | 1.060 | 0.380 | 0.670 | 1.050
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Tn3 TuTany Bt 7 [0dn 8 (wadd o

4 Ls | L | LT | Ls | LI | LT | Ls | L1 | LT

Al 0.590 | 1.040 | 1.630 | 0.610 | 1.080 | 1.690 | 0.670 | 1.120 | 1.790
A2 0410 | 0.750 | 1.160 | 0.390 | 0.750 | 1.140 | 0450 | 0.810 | 1.260
A3 0.370 | 0.690 | 1.060 | 0.340 | 0.670 | 1.010 | 0380 | 0.690 | 1.070
Bl 0.290 | 1.310 | 1.600 | 0320 | 1.240 | 1.560 | 0330 | 1.220 | 1.550
B2 0.300 | 0.890 | 1.190 | 0.310 | 0.870 | 1.180 | 0.290 | 0.8%0 | 1.180
B3 0.250 | 0.810 | 1.060 | 0.260 | 0.800 | 1.060 | 0.260 | 0.810 | 1.070
B4 0.320 | 0710 | 1.030 | 0310 | 0.700 | 1.010 | 0310 | 0.740 | 1.050
c 0.680 | 0.700 | 1.380 | 0.650 | 0.680 | 1.330 | 0.740 | 0.780 | 1.520
2 0.510 | 0.530 | 1.040 | 0.520 | 0.536 | 1.050 | 0.580 | 0.600 | 1.180
D1 0.310 | 0.580 | 0.890 | 0.300 | 0.560 | 0.860 | 0.320 | 0.590 | 0.910
D2 0.290 | 0.510 | 0.800 | 0.310 | 0.490 | 0.800 | 0.280 | 0.480 | 0.760
D3 0.280 | 0.470 | 0.750 | 0.230 | 0.470 | 0.700 | 0.260 | 0.470 | 0.730
D4 0.220 | 0.450 | 0.670 | 0.210 | 0.420 | 0.630 | 0220 | 0.440 | 0.660
E1l 0.380 | 0.430 | 0.810 | 0.350 | 0.420 | 0.770 | 0.370 | 0.420 | 0.790
E2 0.290 | 0320 | 0.610 | 0270 | 0310 | 0.580 | 0.280 | 0.340 | 0.620
E3 0.230 | 0320 | 0.550 | 0.200 | 0320 | 0520 | 0.230 | 0.330 | 0.560
Fi 0.000 | 0.650 | 0.650 | 0.000 | 0.630 | 0.630 | 0.000 | 0.630 | 0.630
F2 0.000 | 0520 | 0.520 | 0.000 | 0.510 | 0.510 | 0.000 | 0510 | 0510
X 0.250 | 0.410 | 0.660 | 0.260 | 0.390 | 0.650 | 0.230 | 0.390 | 0.620
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Tas Tulam adh 10

A Ls LI LT

Al 0.650 1.090 1.740
A2 0420 | 0780 | 1.200
A3 0.370 0.680 1.050
Bl 0310 | 1210 | 1.520
B2 0270 | 0810 | 1.080
B3 0250 | 0800 | 1.050
B4 0320 | 0720 | 1.040
c1 0710 | 0730 | 1.440
c2 0560 | 0580 | 1.140
D1 0310 | 0580 | 0.890
D2 0260 | 0470 | 0.730
D3 0250 | 0470 | 0.720
D4 0210 | 0430 | 0.640
El 0350 | 0410 | 0.760
E2 0.260 0.310 0.570
E3 0.200 | 0300 | 0.500
Fl 0.000 | 0630 | 0.630
F2 0.000 | 0490 | 0.490
X 0260 | 0400 | 0.660
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Tas TuTan adh 1 o di 2 (adh 3
A Ls Ll LT Ls Li LT Ls Lt LT
Al 0.620 | 1.150 | 1.770 | 0.620 | 1.100 | 1.720 { 0.590 | 1.090 | 1.680
A2 0.430 | 0.789 | 1.219 | 0.380 | 0.750 | 1.130 | 0.400 | 0.750 | 1.150
A3 0.356 | 0.678 | 1.034 | 0340 | 0.650 | 0990 | 0.340 | 0.670 | 1.010
Bl 0312 | 1230 { 1.542 | 0300 | 1.200 | 1.500 | 0290 | 1.130 | 1.420
B2 0.280 | 0.890 | 1.170 | 0270 | 0.850 | 1.120 | 0.250 | 0.860 | 1.110
B3 0.260 | 0.800 | 1.060 | 0.250 | 0.800 | 1.050 | 0.260 | 0.780 | 1.040
B4 0.300 | 0723 | 1.023 | 0.290 | 0.730 | 1.020 | 0.280 | 0.690 | 0.970
cl 0.780 | 0.785 | 1.565 | 0.750 | 0.780 | 1.530 | 0.730 | 0.740 | 1.470
c2 0512 | 0.589 | 1.101 | 0.510 | 0.530 | 1.040 | 0.490 | 0.510 | 1.000
DI 0287 | 0.546 | 0.833 | 0260 | 0.520 | 0.780 | 0.290 | 0.550 | 0.840
D2 0.260 | 0.489 | 0.749 | 0250 | 0.460 | 0.710 | 0.240 | 0.400 | 0.640
D3 0.245 | 0.487 | 0.732 | 0230 | 0450 | 0.680 | 0.220 | 0.420 | 0.640
D4 0.230 | 0465 | 0.695 | 0.220 | 0.450 | 0.670 | 0.210 | 0.410 | 0.620
El 0.350 | 0.410 | 0.760 | 0.340 | 0.390 | 0.730 | 0.350 | 0.400 | 0.750
E2 0.280 | 0.410 | 0.690 | 0260 | 0.300 | 0.560 | 0250 | 0.280 | 0.530
E3 0.260 | 0310 | 0.570 | 0.220 | 0.300 | 0.520 | 0.240 | 0.280 | 0.520
F1 0.000 | 0.640 | 0.640 | 0.000 | 0.680 | 0.680 | 0.000 | 0.650 | 0.650
F2 0.000 | 0.590 | 0.590 | 0.000 | 0.490 | 0.490 | 0.000 | 0.510 | 0.510
0.260 | 0380 | 0.640 | 0240 | 0.390 | 0.630 | 0.250 | 0395 | 0.645
0.110 | 0.160 | 0.270 | 0.110 | 0200 | 0310 | 0.120 | 0.210 | 0.330
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TasTuTaw s 4 iy 5 1wadi 6
g Ls LI LT Ls Ll LT Ls Ll LT
Al 0.660 1.122 1.782 | 0.580 | 1.100 | 1.680 | 0.630 | 1.110 1.740
A2 0.430 | 0.820 1.250 | 0.420 | 0.780 1.200 | 0410 | 0.770 1.180
A3 0.380 | 0680 | 1.060 | 0390 | 0.710 | 1.100 | 0.360 | 0.690 1.050
Bl 0370 | 1.200 1.570 | 0310 | 1.320 1.630 | 0.341 1.250 1.591
B2 0.310 | 0.870 | 1.180 | 0.320 | 0.910 1.230 | 0.318 | 0.899 1.217
B3 0.290 | 0.850 | 1.140 | 0.230 | 0.812 1.042 | 0.280 | 0.830 1.110
B4 0.350 | 0.780 1.130 | 0310 | 0.720 1.030 | 0.323 | 0.720 1.043
C1 0.810 | 0.860 | 1.670 | 0.700 | 0.723 1423 | 0.670 | 0.700 1.370
C2 0.540 | 0.580 | 1.120 | 0.523 | 0.540 | 1.063 | 0.540 | 0.550 1.090
D1 0.340 | 0.590 | 0930 | 0320 [ 0590 | 0910 | 0312 | 0.578 | 0.890
D2 0300 | 0.510 | 0.810 | 0.300 | 0.520 | 0.820 | 0.330 | 0.510 | 0.840
D3 0.280 | 0.490 | 0.770 | 0.290 | 0.490 | 0.780 | 0.250 | 0.490 | 0.740
D4 0330 | 0490 | 0.820 | 0.240 | 0.460 | 0.700 | 0.230 { 0.440 | 0.670
El 0.350 | 0.460 | 0.810 | 0.386 | 0.440 | 0.826 | 0.360 | 0.431 0.791
E2 0270 [ 0360 | 0,630 | 0310 | 0330 | 0.640 | 0.280 | 0.312 | 0.592
E3 0.280 | 0300 | 0.580 | 0.240 | 0.330 | 0.570 | 0.220 | 0.340 | 0.560
Fl 0.000 | 0.680 | 0.680 | 0.000 | 0.670 | 0.670 | 0.000 | 0.650 | 0.650
F2 0.000 | 0587 | 0.587 | 0.000 | 0.540 | 0.540 | 0.000 | 0.543 | 0.543
0.235 | 0.420 | 0.655 | 0.260 | 0.430 | 0.690 | 0.280 | 0.3%0 | 0.670
0.110 | 0210 | 0320 | 0.130 | 0.220 | 0.350 | 0.150 | 0.250 | 0.400
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TnsTuTan ndd 7 adi 8 adh 9
g Ls Ll LT | Ls Ll LT Ls Ll LT
Al 0.650 | 1.110 | 1.760 | 0.630 | 1.000 | 1.630 | 0.610 | 1.110 | 1.720
A2 0430 | 0.790 | 1.220 | 0400 | 0.760 | 1.160 | 0.420 | 0.770 | 1.190
A3 0.345 | 0.670 | 1.015 [ 0.350 | 0.660 | 1.010 | 0.350 | 0.690 | 1.040
Bl 0312 | 0.120 | 0432 | 0290 | 1.010 | 1.300 | 0.310 | 1.132 | 1.442
B2 0270 | 0.870 | 1.140 | 0.250 | 0.790 | 1.040 | 0.270 | 0.870 | 1.140
B3 0.240 | 0.790 | 1.030 | 0.230 | 0.780 | 1.010 | 0275 | 0.785 | 1.060
B4 0290 | 0720 | 1.016 | 0.300 | 0.700 | 1.000 | 0.290 | 0.710 | 1.000
C1 0.720 | 0.760 | 1.480 { 0.680 | 0.695 | 1.375 | 0.740 | 0.760 | 1.500
C2 0.560 | 0.580 | 1.140 | 0.540 | 0.580 | 1.120 | 0.510 | 0.535 | 1.045
D1 0300 | 0.570 | 0.870 | 0.290 | 0.560 | 0.850 | 0.310 | 0.570 | 0.880
D2 0.260 | 0.460 | 0.720 | 0.240 | 0.450 | 0.690 | 0.260 | 0.420 | 0.680
D3 0.240 | 0450 | 0.690 | 0.230 | 0.450 | 0.680 | 0.240 | 0.440 | 0.680
D4 0200 | 0420 | 0.620 | 0.190 | 0.410 | 0.600 | 0.230 | 0.430 | 0.660
El 0350 | 0.400 | 0.750 | 0.330 | 0.390 | 0.720 | 0.360 | 0.420 | 0.780
E2 0.260 | 0.320 { 0.580 | 0.240 | 0.290 | 0.530 | 0.270 | 0.290 | 0.560
E3 0.210 | 0310 | 0.520 | 0.180 | 0.280 | 0.460 | 0.250 | 0.290 | 0.540
Fl 0.000 | 0.610 | 0.610 [ 0.000 | 0.610 | 0.610 | 0.000 | 0.660 | 0.660
F2 0.000 | 0.490 | 0490 | 0,000 | 0.470 | 0.470 | 0.000 | 0.545 | 0.545
0200 | 0.370 | 0.570 | 0.240 | 0.380 | 0.620 | 0.265 | 0.410 | 0.675
Y 0.110 | 0.190 | 0.300 | 0.100 | 0.180 | 0.280 | 0.130 | 0.220 | 0.350
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Tas TuTa e di 10
4 Ls Ll LT
Al 0.600 | 1.120 | 1.720
A2 0.400 0.790 1.190
A3 0.320 0.640 0.960
Bl 0310 | 1.105 | 1415
B2 0.280 0.830 1.110
B3 0230 | 0.800 | 1.030
B4 0300 | 0740 | 1.040
cl 0.750 | 0.770 | 1.520
c2 0.500 | 0510 | 1.010
D1 0300 | 0520 | 0.820
D2 0250 | 0450 | 0.700
D3 0.230 | 0430 | 0.660
D4 0.280 | 0420 | 0.700
El 0.300 0.400 0.700
E2 0220 | 0300 | 0.520
E3 0220 | 0250 | 0470
Fl 0.000 | 0.620 | 0.620
F2 0.000 | 0525 | 0.525
0.190 | 0.340 | 0.530
0.100 | 0180 | 0.280
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J L o J
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Tas TuTary B 1 adH 2 1wad 3
it Ls | LI | LT | s | | ot | s | o | LT
Al 0.720 | 1.260 | 1.980 | 0.720 | 1.180 | 1.900 | 0.740 | 1.440 | 2.180
A2 0.510 | 0.920 | 1430 | 0.520 | 0910 | 1430 | 0.540 | 0.860 | 1.400
A3 0.420 | 0.820 | 1.240 | 0470 | 0.750 | 1.220 | 0.400 | 0.720 | 1.120
Bl 0.340 | 1.420 | 1.760 | 0.460 | 1.230 | 1.690 | 0.320 | 1.400 | 1.720
B2 0210 | 1.180 | 1.390 | 0.420 | 1.000 | 1.420 | 0310 | 1.100 | 1410
B3 0.280 | 0.980 | 1.260 | 0.370 | 0960 | 1.330 | 0.340 | 1.010 | 1.350
B4 0.270 | 0980 | 1250 | 0.300 | 0.760 | 1.060 | 0.180 | 0.900 | 1.080
cl1 0.920 | 0.990 | 1.910 | 0.930 | 0950 | 1.880 | 0.910 | 0980 | 1.890
c2 0.610 | 0.800 | 1410 | 0.620 | 0.660 | 1.280 | 0.680 | 0.700 | 1.380
DI 0.270 | 0.680 | 0.950 | 0.300 | 0.630 | 0.930 | 0.320 | 0.680 | 1.000
D2 0.260 | 0.670 | 0.930 | 0.300 | 0570 | 0.870 | 0.360 | 0.580 | 0.940
D3 0.240 | 0.570 | 0.810 | 0.290 | 0.530 | 0.820 | 0.230 | 0.500 | 0.730
D4 0.220 | 0.530 | 0.750 | 0.310 | 0.510 | 0.820 | 0.260 | 0.480 | 0.740
El 0.390 | 0.400 | 0.790 | 0.300 | 0330 | 0.630 | 0.260 | 0.320 | 0.580
E2 0.290 | 0.310 | 0.600 | 0.290 | 0.310 | 0.600 | 0200 | 0310 | 0.600
E3 0.240 | 0.300 | 0.540 | 0.280 | 0.300 | 0.580 | 0200 | 0.240 | 0.440
E4 0.160 | 0230 | 0.390 | 0.270 | 0.280 | 0.550 | 0.180 | 0.260 | 0.440
Fl 0.000 | 0.900 { 0.900 | 0.000 | 0910 | 0.510 | 0.000 | 0.870 | 0.870
X 0.350 | 0.680 | 1.030 | 0.400 | 0.660 | 1.060 | 0.380 | 0.670 | 1.050
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TasTuTam adh 4 wadi 5 B0 6

A Ls LI LT Ls 19 LT Ls LI LT

Al 0.750 | 1.210 | 1.960 | 0.620 | 1.120 | 1.740 | 0.690 | 1.150 | 1.840
A2 0.550 | 0940 | 1.490 | 0490 | 0.780 | 1.270 | 0.500 | 0.880 | 1.380
A3 0.490 | 0.770 | 1.260 | 0.420 | 0.630 | 1.050 | 0.430 | 0.720 | 1.150
Bl 0480 | 1.260 | 1.740 | 0390 | 1.180 | 1.570 | 0.420 | 1.210 | 1.630
B2 0.420 | 0.990 | 1.410 | 0.320 | 0.860 | 1.180 | 0.380 | 0.930 | 1.310
B3 0390 | 0950 | 1.340 | 0.320 | 0.840 | 1.160 | 0.340 | 0.850 | 1.190
B4 0.330 { 0790 | 1.120 | 0.290 | 0.680 | 0970 | 0.270 | 0.730 | 1.000
c1 0.910 | 0950 | 1.860 | 0.830 | 0.840 | 1.670 | 0.890 | 0.940 | 1.830
c2 0.650 | 0.680 | 1.330 | 0.540 | 0.620 | 1.160 | 0.590 | 0.620 | 1.210
DI 0330 | 0.650 | 0.980 | 0.220 | 0.500 | 0.720 | 0.270 | 0.590 | 0.860
D2 0.330 | 0.600 | 0.930 | 0.220 | 0.480 | 0.700 | 0.270 | 0.540 | 0.810
D3 0.310 | 0.550 | 0.860 | 0.250 | 0.430 | 0.680 | 0.250 | 0.490 | 0.740
D4 0330 | 0.530 | 0.860 | 0.180 | 0400 | 0.580 | 0.270 | 0.470 | 0.740
El 0330 | 0360 | 0.690 | 0.310 | 0.380 | 0.690 | 0.270 | 0.300 | 0.570
E2 | 0310 | 0.340 | 0.650 | 0.220 | 0.260 | 0.480 | 0.250 | 0.270 | 0.520
E3 0300 | 0320 | 0.620 | 0.190 | 0.240 | 0430 | 0.240 | 0.260 | 0.500
E4 0.280 | 0.300 | 0.580 | 0.180 | 0210 | 0.390 | 0220 | 0.250 | 0.470
Fi 0.000 | 0930 | 0.930 | 0.000 | 0.810 | 0.810 | 0.000 | 0.840 | 0.840
X 0.420 | 0.690 | 1.110 | 0.380 | 0.580 | 0.960 | 0.360 | 0.630 | 0.990
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Tns TuTan g 7 (¥add 8 [Had o

4 s | u |t | w || s | W | LT
Al 0.630 | 1.070 | 1.700 | 0790 | 1.260 | 2.050 | 0.680 | 1.160 | 1.840
A2 0.420 | 0.800 | 1.220 | 0.600 | 0980 | 1.580 | 0.470 | 0.870 | 1.340
A3 0.380 | 0.650 | 1.030 | 0.380 | 0.820 | 1.200 | 0.430 | 0.710 | 1.140
Bl 0380 | 1.120 | 1.500 | 0.520 | 1.320 | 1.840 | 0.420 | 1.180 | 1.600
B2 0330 | 0.820 | 1.150 | 0.420 | 1.030 | 1.450 | 0.390 | 0.950 | 1.340
B3 0.280 | 0.870 | 1.150 | 0.420 | 0980 | 1.400 | 0.330 | 0.920 | 1.250
B4 0.220 | 0.680 | 0.900 | 0.350 | 0.860 | 1.210 | 0270 | 0.720 | 0.990
c1 0.840 | 0.880 | 1.720 | 0.950 | 0.980 | 1.930 | 0.900 | 0.930 | 1.830
C2 0.520 | 0.580 | 1.100 | 0.670 | 0730 | 1.400 | 0.580 | 0.640 | 1220
D1 0.230 | 0.500 | 0.730 | 0370 | 0.690 | 1.060 | 0.260 | 0.590 | 0.850
D2 0230 | 0490 | 0.720 | 0360 | 0.640 | 1.000 | 0.270 | 0.530 | 0.800
D3 0.210 | 0.440 | 0.650 | 0350 | 0.530 | 0.880 | 0.260 | 0.490 | 0.750
D4 0.230 | 0.410 | 0.640 | 0370 | 0.570 | 0.940 | 0.280 | 0.470 | 0.750
El 0.220 | 0270 | 0.490 | 0.370 | 0.460 | 0.830 | 0.260 | 0.300 | 0.560
E2 0.210 | 0220 | 0.430 | 0.340 | 0370 | 0.710 | 0.260 | 0.280 | 0.540
E3 0210 | 0220 | 0430 | 0340 | 0.360 | 0.700 | 0.240 | 0.260 | 0.500
E4 0.190 | 0200 | 0390 | 0320 | 0.350 | 0.670 | 0.230 | 0.240 | 0.470
F1 0.000 | 0.800 | 0.800 | 0.000 | 0.540 | 0.540 | 0.000 | 0.860 | 0.860
X 0.340 | 0.580 | 0.920 | 0450 | 0.740 | 1.190 | 0.370 | 0.620 | 0.990
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a5 TarTary KradA 10

g Ls Ll LT

Al 0.760 | 1.280 | 2.040
A2 0.570 | 0960 | 1.530
A3 0510 | 0790 | 1.300
Bl 0.500 | 1.280 | 1.780
B2 0440 | 1.050 | 1.490
B3 0410 | 0960 | 1370
B4 0.330 0.810 1.140
Cl 0.980 1.000 1.980
c2 0.670 | 0710 | 1.380
D1 0350 | 0670 | 1.020
D2 0360 | 0620 | 0980
D3 0330 | 0570 | 0.900
D4 0.350 | 0550 | 0.900
El 0350 | 038 | 0.730
E2 0330 | 0360 | 0.690
E3 0320 | 0340 | 0.660
E4 0.300 0.320 0.620
F1 0.000 | 0960 | 0.960
X 0440 | 0720 | 1.160
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Tns Tulxy adh 1 add 2 wadh 3
g7 Ls L1 LT Ls Ll LT Ls Ll LT
Al 0.710 | 1.620 | 2.330 | 0.650 | 1.400 | 2.050 | 0.750 | 1.500 | 2.250
A2 0.640 | 0980 | 1.620 | 0.550 | 0.960 | 1.510 | 0.450 | 1.000 | 1.450
A3 0470 | 0.810 | 1.280 | 0.360 | 0.720 | 1.080 | 0.460 | 0.820 | 1.280
Bl 0.380 | 1.220 | 1.600 | 0.240 | 1.160 | 1.400 | 0.340 | 1.260 | 1.600
B2 0310 | 1.160 | 1470 | 0.200 | 1.120 | 1.320 | 0300 | 1.120 | 1.420
B3 0290 | 1.010 | 1.300 | 0.240 | 0.870 | 1.110 | 0.340 | 0.970 | 1.310
B4 0.260 | 1.010 | 1.270 | 0.190 | 0.940 | 1.130 | 0.290 | 1.040 | 1.330
Cl 0.890 | 1.020 | 1.910 | 0.890 | 0.910 | 1.800 | 0.990 | 1.010 | 2.000
C2 0.750 | 0.840 | 1.590 | 0.610 | 0.710 | 1.320 | 0.710 | 0.810 | 1.520
DI 0320 | 0.710 | 1.030 | 0.280 | 0.550 | 0.830 | 0.310 | 0.680 | 0.990
D2 0.280 | 0.610 | 0.890 | 0.200 | 0.460 | 0.660 | 0.280 | 0.600 | 0.880
D3 0.280 | 0.540 | 0.820 | 0.180 | 0.410 | 0.590 | 0.260 | 0.510 | 0.770
D4 0.240 | 0.530 | 0.770 | 0.180 | 0.380 | 0.560 | 0.250 | 0.480 | 0.730
El 0330 | 0420 | 0.750 | 0.170 | 0.230 | 0.400 { 0.270 | 0.330 | 0.600
E2 0.220 | 0.280 | 0.500 | 0.100 | €.130 | 0.230 | 0.180 | 0.220 | 0.400
E3 0210 | 0.220 | 0.430 | 0.110 | 0.120 | 0.230 { 0.200 | 0.210 | 0.410
E4 0.160 | 0.200 | 0.360 | 0.090 | 0.120 | 0210 | 0.180 | 0.220 | 0.400
Fl 0.000 | 0.980 | 0.980 | 0.000 | 0.720 | 0.720 | 0.000 | 0.850 | 0.890
0390 | 0.800 | 1.190 | 0.280 | 0.650 | 0.930 | 0.350 | 0.740 | 1.090
0.110 | 0.200 | 0.310 | 0.080 | 0.150 | 0.230 | 0.100 | 0.180 | 0.280
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TnsTulam ladh 4 wadh 5 1A dh 6
g ts | o | LT | s | uw [ Lt | Ls | w | LT
Al 0.700 | 1.590 | 2.290 | 0.840 | 1.590 | 2.430 | 0.730 | 1.650 | 2.380
A2 0.650 | 1.050 | 1.700 | 0.540 | 1.080 | 1.630 | 0.710 | 1.110 | 1.820
A3 0.440 | 0.780 | 1.220 | 0.550 | 0.920 | 1470 | 0500 | 0.840 | 1.340
Bl 0350 | 1.190 | 1.540 | 0.440 | 1.360 | 1.800 | 0.410 | 1.250 | 1.660
B2 0.280 | 1.130 | 1.410 | 0400 | 1.220 | 1.620 | 0.340 | 1. 1.90 1.530
B3 0.260 | 0980 | 1.240 | 0.440 | 1.070 | 1510 | 0.320 | 1.040 | 1,360
B4 0.230 | 0970 | 1.200 | 0.400 | 1.140 | 1.540 | 0.290 | 1.030 | 1.320
Cl1 0.860 | 0990 | 1.850 | 1.100 | 1.11¢ | 2210 | 0920 | 1.050 | 1.970
C2 0.720 | 0.810 | 1.530 | 0.800 § 0900 | 1.700 | 0.780 | 0.870 | 1.650
D1 0.310 | 0.680 | 0.990 | 0.410 | 0.780 | 1.190 | 0.350 | 0.740 | 1.090
D2 0.260 | 0.580 | 0.840 ;} 0.340 | 0.700 | 1.040 | 0.290 | 0.640 | 0.930
D3 0.250 | 0.520 | 0.770 | 0.360 | 0.610 | 0970 | 0.310 | 0.580 | 0.890
D4 0.230 | 0.500 | 0.730 | 0.350 | 0.580 | 0.930 | 0.270 | 0.560 | 0.830
El 0.300 | 0.390 | 0.690 | 0370 | 0.430 | 0.800 | 0.360 | 0.450 | 0.810
E2 0.190 | 0.250 | 0.440 | 0.280 | 0.320 | 0.600 | 0.250 | 0.310 | 0.560
E3 0.180 | 0.190 | 0.370 | 0300 | 0310 | 0.610 | 0.240 | 0.250 | 0.490
E4 0.130 | 0.170 | 0.300 | 0.280 | 0.320 | 0.600 { 0.190 | 0.230 | 0.420
F1 0.000 | 0.950 | 0.950 | 0.000 | 0.990 | 0990 | 0.000 | 1.010 1.010
0.360 | 0.770 | 1.130 | 0.450 | 0.840 | 1.290 | 0.420 | 0.820 | 1.240
0.100 | 0.200 | 0.300 | 0.180 | 0.290 | 0.470 | 0.160 | 0260 | 0.420
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Tas Tu Ty [gadd 7 ivadi 8 adn 9
A Ls Ll LT Ls Ll LT Ls LI LT
Al 0.810 | 1.720 | 2530 | 0.770 | 1.690 | 2.460 | 0.860 | 1.780 | 2.640
A2 0.780 | 1.180 | 1.960 | 0.740 | 1.160 | 1.900 | 0.820 | 1.230 | 2.050
A3 0.570 | 0910 | 1.480 | 0.540 | 0.880 | 1.420 | 0.700 | 1.070 | 1.770
Bl 0480 | 1.320 | 1.800 | 0.460 | 1.300 | 1.760 | 0.520 | 1.360 | 1.880
B2 0400 | 1.260 | 1.660 | 0370 | 1.240 | 1.610 | 0.440 | 1.310 | 1.750
B3 0400 | 1.120 | 1.520 | 0.360 | 1.080 | 1.440 | 0.430 | 1.170 | 1.600
B4 0350 | 1.100 | 1.450 | 0330 | 1.070 | 1.400 | 0.400 | 1.150 | 1.550
ci 0.970 | 1.090 | 2,060 | 0.960 | 1.080 | 2.040 | 1.000 | 1.120 | 2.120
C2 0.850 | 0.940 | 1,790 | 0.820 | 0910 | 1.730 | 0.910 | 0.970 | 1.880
D1 0420 | 0.800 | 1.220 | 0.390 | 0.780 | 1.170 | 0.460 | 0.830 | 1.290
D2 0350 | 0.710 | 1.060 | 0.330 | 0.680 | 1.010 | 0.400 | 0.760 | 1.160
D3 0.380 | 0.620 | 1.000 | 0.350 | 0.630 | 0.980 | 0.430 | 0.670 | 1.100
D4 0.340 | 0.630 | 0.970 | 0310 | 0.600 | 0.910 | 0.380 | 0.680 { 1.060
El 0.430 | 0.490 | 0.920 | 0.400 | 0490 | 0.890 | 0.480 | 0.540 | 1.020
E2 0.310 | 0.400 | 0.710 | 0.290 | 0.350 | 0.640 | 0360 | 0.450 | 0.810
E3 0300 | 0.320 | 0.620 | 0.280 | 0.290 | 0.570 | 0.340 | 0.370 | 0.710
E4 0.250 | 0.300 | 0.550 | 0.230 | 0.280 | 0.510 | 0.290 | 0.340 | 0.630
F1 0.000 | 1.010 | 1.010 | 0.000 | 0.990 | 0.990 | 0.000 | 1.050 | 1.050
0.480 | 0.900 | 1.380 | 0.420 | 0.810 | 1.230 | 0.520 | 0.980 | 1.500
0.200 | 0.300 | 0.500 | 0.180 | 0.280 | 0.460 | 0.240 | 0.370 | 0.610
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Tas Ty Tas add 10

4 Ls LI LT

Al 0.800 | 1700 | 2.500
A2 0.760 | 1.200 | 1.960
A3 0560 | 0900 | 1.460
BI 0490 | 1320 | 1810
B2 0400 | 1270 | 1.670
B3 039 | 1110 | 1.500
B4 0360 | 1.090 | 1.450
ci 0990 | 1110 | 2.100
c2 0.850 | 0930 | 1.780
DI 0420 | 0820 | 1.240
D2 0350 | 0700 | 1.050
D3 0370 | 0.650 | 1.020
D4 0330 | 0640 | 0970
El 0430 | 0520 | 0950
E2 0310 | 0360 | 0.670
E3 0310 | 0330 | 0.640
E4 0250 | 0300 | 0.550
Fl 0.000 | 0.990 | 0.990
X 0440 | 0820 | 1.260
Y 0.190 | 0300 | 0.490
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7 msmmsiaanuenlasiulyuszazemiodenszatemadio $114u 10 (wad

Tas TarTapy \wad 1 adh 2 (sad 3
o Ls LI LT | Ls Ll LT Ls Ll | LT
Al 052 | 079 | 131 | 061 | 1.08 | 1.69 | 046 | 077 | 123
A2 027 | 058 | 085 { 05 | 082 | 132 | 027 | 055 | 082
Al 0.31 0.51 0.82 0.34 0.53 0.87 0.23 0.52 0.75
Bi 0.28 0.91 1.19 0.38 1.04 1.42 0.18 0.88 1.06
B2 0.25 0.67 0.92 0.35 0.85 1.2 0.31 0.75 1.06
B3 0.27 0.63 0.9 0.33 0.77 1.1 0.22 0.6 0.82
B4 0.22 0.53 0.75 0.31 0.74 1.05 0.21 0.49 0.7
Cl 052 | 057 | 109 { 078 | 081 | 159 | 053 | 055 | 1.08
c2 046 | 048 | 094 | 05 | 062 | 1.12 | 049 | 051 1
DI 031 | 048 | 079 | 036 | 054 | 09 | 024 | 038 | 062
D2 024 | 047 | 071 | 03 | 046 | 076 | 028 | 043 | om
D3 024 | 042 | 066 | 028 | 044 | 072 | 022 | 039 | 061
D4 0.21 0.34 0.55 0.24 0.42 0.66 0.22 0.34 0.56
El 034 | 048 | 082 | 036 | 04 | 076 | 032 | 042 | 074
E2 0.29 0.3 0.59 0.31 0.32 0.63 0.2 0.24 0.44
E3 018 | 021 | 039 | 025 | 026 | 051 | 018 | 022 | 04
F1 0 0.61 | 061 0 0.64 | 0.64 0 0.58 | 0.58
F2 0 046 | 046 0 058 | 0.58 0 044 | 044
X 038 | 058 | 096 | 041 | 062 | 1.03 | 037 | 056 | 093
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Tos TasTay wyodh 4 [¥adi 5 53T 6
gt Ls LI LT Ls Ll LT Ls LI LT
Al 063 | 113 | 176 | 053 | 1.02 | 155 | 067 | 116 | 1.83
A2 056 | 088 | 144 | 051 | 099 | 15 | 06 | 093 | 153
A3 037 | 058 | 095 | 037 | 073 | 11 | 039 | 062 | 101
Bl 041 | 1.08 | 149 | 031 | 1.02 | 133 | 044 [ 112 | 156
B2 04 | 101 | 141 | 032 | 077 | 109 | 043 | 1.03 | 1.46
B3 041 | 098 | 139 | 031 | 073 | 104 | 042 | 098 | 14
B4 034 | 081 [ 115 | 029 | o071 1 036 | 085 | 1.21
c1 08 | 085 | 165 | 063 | 067 | 13 | 08 | 089 | 171
C2 053 | 064 | 1.17 | 045 | 059 | 1.04 | 056 | 07 | 126
D1 039 | 059 | 098 | 035 | 053 | 088 | 043 | 065 | 1.08
D2 034 | 051 | 085 | 032 | 053 | 085 | 037 | 06 | 097
D3 032 | 049 | 081 | 033 | 051 | 084 | 036 | 058 | 0.94
D4 027 | 044 | 071 | 029 | 048 | 077 | 029 | 046 | 0.75
El 038 | 042 | 08 | 037 | 046 | 083 | 04 | 045 | 085
E2 034 | 036 | 07 | 027 | 029 | 056 | 036 | 037 | 0.73
E3 028 | 03 | 058 | 021 | 022 | 043 | 03 | 033 | 0.63
Fi 0 0.68 | 0.68 0 07 | 07 0 0.7 | 07
F2 0 0.54 | 0.54 0 0.61 | 061 0 0.56 | 0.56
X 043 | 066 | 1.09 | 044 | 067 | L11 | 045 | 069 | 114
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Tas TuTany iwadd 7 |radn 8 “wadH 9
g Ls L1 LT Ls Ll LT Ls Ll LT
Al 051 | 099 | 1.5 | 061 | 107 | 168 | 061 | 102 | 1.63
A2 041 | 064 | 105 | 056 | 087 | 143 | 051 | 091 | 1.42
A3 0.38 0.64 1.02 0.32 0.57 0.89 0.48 0.72 1.2
Bl 035 | 097 | 1.32 | 04 | 106 | 146 | 037 | 1.05 | 142
B2 0.34 0.85 1.19 0.38 0.97 1.35 0.33 0.83 1.16
B3 033 | 082 | 115 | 036 | 084 | 12 | 032 | 08 | 112
B4 032 | 078 | 11 | 03 | 076 | 1.06 | 031 | 073 | 1.04
Cl 0.64 0.64 1.28 0.75 0.78 1.53 0.8 0.93 1.73
C2 0.44 0.53 0.97 0.51 0.66 1.17 0.55 0.69 1.24
Dl 0.33 0.53 0.86 0.38 0.58 0.96 0.35 0.61 0.96
D2 0.33 0.5 0.83 0.32 0.48 0.8 .36 0.58 0.94
D3 0.3 0.46 0.76 0.3 0.45 0.75 0.3t 0.53 0.84
D4 029 | 045 | 074 | 028 | 043 | 071 | 026 | 051 | 077
El 036 | 048 | 084 | 034 | 036 | 07 | 042 | 042 | 034
E2 .26 0.32 0.58 0.26 0.28 0.54 0.28 0.29 0.57
E3 02 | 023 | 043 | 022 | 024 | 046 | 016 | 023 | 039
Fl1 0 071 | 0.7 0o | 061 | 061 o | 068 | 068
F2 0 0.61 0.61 0 0.51 0.51 0 0.65 0.65
X 033 | 051 | 084 | 038 | 062 1 042 | 063 | 105
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Tas TuTay wadh 10

g Ls Ll LT
Al 065 | 111 | 176
A2 0.61 0.92 1.53
A3 037 | 063 1

B1 0.43 1.1 1.53
B2 042 | 098 14
B3 0.4 0.94 1.34
B4 034 | 08 1.14
Ct 079 | 082 | 161
c2 055 | 07 125
DI 041 | 063 | 1.04
D2 036 | 057 | 093
D3 034 | 051 | 085
D4 032 | 049 | o081
El 038 | 04 | 078
E2 032 | 036 | 068
E3 026 | 028 | 054
F1 0 063 | 063
F2 0 059 | 059
X 042 | 066 | 1.08
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[ o
8 myammsiaanueniasiulyizoznmimmdenszriwmag 611w 10 1vad

Tas TuTar [EadA 1 Fvadh 2 AT 3
4 Ls Li LT | Ls LI LT Ls Ll LT
Al 0.850 | 1490 | 2340 | 0.610 | 0.980 | 1.590 | 0.720 | 1.390 | 2.110
A2 0530 | 1.030 | 1.560 | 0.410 | 0.620 | 1.030 | 0.470 | 0.930 | 1.400
A3 0370 | 0840 | 1.210 | 0310 | 0700 | 1.010 | 0380 | 0.750 | 1.130
Bl 0370 | 1.490 | 1.860 | 0260 | 1.070 | 1.330 | 0360 | 1.420 | 1.780
B2 0340 | 1.010 | 1350 | 0270 | 0.840 | 1.110 | 0.290 | 1.060 | 1.350
B3 0.280 | 1.040 | 1320 | 0310 | 0.750 | 1.060 | 0.290 | 1.010 | 1.300
B4 0360 | 0.860 | 1.220 | 0.200 | 0.860 | 1.060 | 0.360 | 0.840 | 1.200
c1 0.880 | 0.990 | 1.870 | 0.760 | 0.760 | 1.520 | 0.810 | 0.910 | 1.720
c2 0.560 | 0.680 | 1.240 | 0.420 | 0520 | 0.940 | 0.570 | 0.680 | 1.250
D1 0240 | 0.550 | 0.790 | 0320 | 0.620 | 0.940 | 0.250 | 0.640 | 0.890
D2 0.250 | 0.520 | 0.770 | 0220 | 0.480 | 0.700 | 0.290 | 0.590 | 0.880
D3 0.220 | 0.540 | 0.760 | 0210 | 0.410 | 0.620 | 0.230 | 0.360 | 0.590
D4 0.220 | 0.440 | 0.660 | 0.190 | 0.450 | 0.640 | 0.190 | 0.400 | 0.590
El 0420 | 0460 | 0.880 | 0260 | 0300 | 0.560 | 0.440 | 0.440 | 0.880
E2 0.320 | 0.380 | 0.700 | 0.210 | 0.280 | 0.490 | 0.360 | 0.380 | 0.740
E3 0.300 | 0.340 | 0.640 | 0.120 | 0.160 | 0.280 | 0.180 | 0.210 | 0.390
Fl 0.000 | 0.740 | 0.740 | 0.000 | 0.600 | 0.600 | 0.000 | 0.780 | 0.780
F2 0.000 | 0.680 | 0.680 | 0.000 | 0.410 | 0.410 | 0.000 | 0.470 | 0.470
0390 | 0.690 | 1.080 | 0.400 | 0.620 | 1.020 | 0350 | 0.630 | 0.980
0.140 | 0210 | 0350 | 0.130 | 0210 | 0.340 | 0.110 | 0.170 | 0.280
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Tos TuTa wwadh 4 wyadh 5 i 6
g Ls Ll LT Ls Ll LT Ls LI LT
Al 0.630 | 1.040 | 1.670 | 0480 | 1.110 | 1.590 | 0.550 | 1.000 | 1.550
A2 0.390 | 0.690 | 1.080 | 0.360 | 0.760 | 1.120 | 0.340 | 0.750 | 1.090
A3 0.360 | 0.620 { 0.980 | 06.340 [ 0.730 | 1.070 | 0410 | 0.590 | 1.000
Bl 0.280 | 1.020 | 1.300 | 0.240 | 1.020 | 1.260 | 0.320 | 0.970 | 1.290
B2 0.280 | 0920 | 1.200 | 0.260 | 1.010 | 1.270 | 0260 | 0.780 | 1.040
B3 0270 | 0.730 | 1.000 | 0.150 | 1.020 | 1.170 | 0.240 | 0.780 | 1.020
B4 0250 | 0.690 | 0.940 | 0.280 | 0.880 | 1.160 | 0.220 | 0.670 | 0.890
Ct 0.710 | 0.820 | 1.530 | 0.760 | 0.820 | 1.580 | 0.580 | 0.700 | 1.280
C2 0.460 | 0.540 | 1.000 | 0.540 | 0.580 | 1.120 | 0470 | 0.540 | 1.010
DI 0210 | 0480 | 0.690 | 0420 | 0.640 | 1.060 | 0260 | 0.540 | 0.800
D2 0280 | 0440 | 0720 | 0270 | 0.510 | 0.780 | 0.210 | 0.440 | 0.650
D3 0.190 | 0480 | 0.670 | 0290 | 0.450 | 0.740 | 0.210 | 0.440 | 0.650
D4 0.200 | 0470 | 0.670 | 0270 | 0.460 | 0.730 | 0210 | 0420 | 0.630
El 0300 | 0370 | 0.670 | 0420 | 0.530 | 0.950 | 0.160 | 0450 | 0.610
E2 0.250 | 0.300 | 0.550 | 0.250 | 0.320 | 0.570 | 0.340 | 0.340 | 0.680
E3 0.160 | 0.220 | 0.380 | 0.180 | 0.240 | 0.420 | 0.250 | 0.280 | 0.530
F1 0.000 | 0.580 | 0.580 | 0.000 | 0.710 | 0.710 | 0.000 | 0.500 | 0.500
F2 0.000 | 0490 | 0.490 | 0.000 { 0.560 | 0.560 | 0.000 | 0.490 | 0.490
0310 | 0540 | 0.850 | 0.320 | 0.680 | 1.000 | 0280 | ©0.500 | 0.780
0.160 | 0.240 | 0.400 | 0.110 | 0.180 | 0.290 | 0.110 | 0200 | 0310
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Tas TaTan wadh 7 EHadi 8 EBaaH 9
g s | o | LT | s | w | Lt | Ls | L | LT
Al 0.510 | 0.830 | 1.340 | 0.760 | 1.440 | 2.200 | 0.580 | 0.960 | 1.540
A2 0.320 | 0.740 | 1.060 | 0.540 | 0950 | 1.490 | 0.440 | 0.720 | 1.160
A3 0320 | 0.680 | 1.000 | 0.430 | 0.860 | 1.290 | 0370 | 0.700 | 1.070
BI 0.280 | 1.010 | 1.290 | 0.330 | 1.660 | 1.990 | 0300 | 0.990 | 1.290
B2 0.200 | 0980 | 1.180 | 0300 | 1.220 | 1.520 | 0.290 | 0.890 | 1.180
B3 0.180 | 0.900 | 1.080 | 0.300 | 1.040 | 1.340 | 0.300 | 0.860 | 1.160
B4 0.280 | 0.760 | 1.040 | 0.350 | 0.910 | 1.260 | 0.190 | 0.820 | 1.010
Cl 0.640 | 0.680 | 1.320 | 0980 | 1.010 | 1.990 | 0.750 | 0.750 | 1.500
C2 0470 | 0.480 | 0.950 | 0.610 | 0.800 | 1.410 | 0.490 | 0.560 | 1.050
D1 0.280 | 0.480 | 0.760 | 0.340 | 0.690 | 1.030 | 0360 | 0.580 | 0.940
D2 0.240 | 0.500 | 0.740 | 0270 | 0.540 | 0.810 | 0270 | 0.510 | 0.780
D3 0210 | 0.490 | 0700 | 0240 | 0550 | 0.790 | 0270 | 0.440 | 0.710
D4 0.240 | 0.360 | 0.600 | 0240 | 0.520 | 0.760 | 0200 | 0.450 | 0.650
El 0310 | 0.340 | 0.650 | 0420 | 0440 | 0.860 | 0.380 | 0.460 | 0.840
E2 0.260 | 0.270 | 0.530 | 0.370 | 0.390 | 0.760 | 0.250 | 0.260 | 0.510
E3 0.190 | 0.190 | 0.380 | 0.160 | 0.280 | 0.440 | 0.180 | 0.240 | 0.420
Fl 0.000 | 0.680 | 0.680 | 0.000 | 0.760 | 0.760 | 0.000 | 0.570 | 0.570
F2 0.000 | 0.480 | 0.480 | 0.000 | 0.620 | 0.620 | 0.000 | 0.530 | 0.530
0.300 | 0.620 | 0920 | 0.400 | 0.680 | 1.080 | 0.380 | 0.630 | 1.010
0.120 | 0.180 | 0300 | 0.150 | 0.280 | 0.430 | 0.120 | 0.200 | 0.320
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Tns TuTany T 10

4 Ls U | LT

Al 0.740 1.360 2.100
A2 0.490 0.920 1.410
A3 0.470 0.840 1.310
Bi 0.370 1.420 1.790
B2 0.310 1.110 1.420
B3 0.200 1.020 1.220
B4 0.320 0.810 1.130
Cl 0.920 1.020 1.940
C2 0.570 | 0770 | 1.340
D1 0.300 0.680 0.980
D2 0.280 0.620 0.900
D3 0.260 0.600 0.860
D4 0.280 0.530 0.810
El 0.400 0.420 0.820
E2 0.280 0.340 0.620
E3 0.190 | 0270 | 0.460
F1 0.000 | 0.700 | 0.700
F2 0.000 | 0620 | 0.620
X 0.420 0.660 1.080
Y 0.180 0.280 0.460
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Tns TuTa 1radf 1 radi 2 [wadn 3

g Ls Li LT Ls Ll LT Ls Ll LT

Al 0.640 | 1200 | 1.840 | 0.690 | 1.130 | 1.820 | 0.800 | 1.250 | 2.050
A2 0.530 | 0.870 | 1.400 | 0.570 | 0.980 | 1.550 | 0.600 | 0.940 | 1.540
A3 0360 | 0.700 | 1.060 | 0.420 | 0.670 | 1.090 | 0.500 | 0.820 | 1320
Bl 0350 | 1.330 | 1.680 | 0350 | 1.530 | 1.880 | 0.330 | 1.460 | 1.790
B2 0300 | 0930 | 1230 | 0350 | 1.130 | 1.480 | 0300 | 1.160 | 1.460
B3 0.350 | 0.870 | 1.220 | 0340 | 1.100 | 1.440 | 0.300 | 1.020 | 1.320
B4 0.250 | 0.830 | 1.080 | 0.250 | 1.000 | 1.250 | 036G | 1.000 [ 1.360
ct 0.820 | 0.870 | 1.690 | 1.040 | 1.040 | 2.080 | 1.090 | 1.150 | 2.240
c2 0.620 | 0.640 | 1.260 | 0.650 | 0.720 | 1.370 | 0.700 | 0.890 | 1.590
D1 0310 | 0.650 | 0960 | 0.340 | 0.790 | 1.130 | 0.360 | 0.800 | 1.160
D2 0.280 | 0.560 | 0.840 | 0.280 | 0.630 | 0.910 | 0.340 | 0.700 | 1.040
D3 0.240 | 0.540 | 0780 | 0.280 | 0.620 | 0.900 | 0.310 | 0.650 | 0.960
D4 0220 | 0.490 | 0.710 | 0250 | 0.530 | 0.780 | 0.260 | 0.580 | 0.840
El 0330 | 0.340 | 0.670 | 0350 | 0420 | 0.770 | 0360 | 0.450 | 0.810
E2 0.250 | 0330 | 0.580 | 0280 | 0.350 | 0.630 | 0310 | 0360 | 0.670
E3 0.180 | 0.260 | 0440 | 0.190 | 0.230 | 0.420 | 0200 | 0.280 | 0.480
F1 0.000 | 0.690 | 0.690 | 0.000 | 0.730 | 0.730 | 0.000 | 0.760 | 0.760
F2 0.000 | 0500 | 0.500 | 0.000 | 0.630 | 0.630 | 0.000 | 0.710 | 0.710
X 0.410 | 0.630 | 1.040 | 0.360 | 0.680 | 1.040 | 0.500 | 0.760 | 1.260
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Tas T Tesn wadh 4 od 5 [wad i 6

g s | u | LT | s | w | LT | Ls | L | LT

Al 0.670 | 1.070 | 1.740 | 0.610 | 1.070 | 1.680 | 0.720 | 1.230 | 1.950
A2 | 0380 | 0.830 | 1.210 | 0480 | 0.820 | 1.300 | 0.480 | 0.820 | 1.300
A3 | 0380 | 0580 | 0.960 | 0.440 | 0.670 | 1110 | 0.400 | 0.670 | 1.070
B1 0.300 | 1.250 | 1.550 | 0380 | 1.040 | 1.420 | 0.420 | 1.260 | 1.680
B2 | 0230 | 0860 | 1.090 | 0270 | 0.730 | 1.000 | 0.280 | 0.990 | 1.270
B3 0.300 | 0.750 | 1.050 | 0210 | 0.710 | 0920 | 0.260 | 0.870 | 1.130
B4 | 0300 | 0730 | 1.030 | 0.180 | 0730 | 0910 | 0.260 | 0.850 | 1.110
cl1 0.600 | 0.720 | 1.320 | 0.720 | 0.780 | 1.500 | 0.830 | 0.930 | 1.760
c2 | 0570 | 0680 | 1250 | 0.450 | 0.520 | 0.970 | 0.630 | 0.750 | 1.380
D1 0.350 | 0.530 | 0.880 | 0.260 | 0.580 | 0.840 | 0.330 | 0.730 | 1.060
D2 | 0280 | 0.550 | 0.830 | 0240 | 0380 | 0.620 | 0.250 | 0.540 | 0.790
D3 | 0.190 | 0430 | 0.620 | 0200 | 0.380 | 0.580 | 0.260 | 0.520 | 0.780
D4 | 0180 | 0400 | 0580 | 0.200 | 0370 | 0.570 | 0.290 | 0.460 | 0.750
El 0200 | 0320 | 0.610 | 0.320 | 0380 | 0.700 | 0.400 | 0.430 | 0.830
E2 | 0210 | 0260 | 0470 | 0250 | 0270 | 0.520 | 0250 | 0.300 | 0.550
E3 0.180 | 0.240 | 0.420 | 0.180 | 0200 | 0.380 | 0.190 | 0.210 | 0.400
Fi 0.000 | 0.600 | 0.600 | 0.000 | 0.700 | 0.700 | 0.000 | 0.750 | 0.750
F2 0.000 | 0.570 | 0.570 | 0.000 | 0.610 | 0.610 | 0.000 | 0.600 | 0.600
X 0.320 | 0.650 | 0970 | 0320 | 0520 | 0.840 | 0.440 | 0.660 | 1.100




177

Tas TuTas iwad 7 [radd 8 aan 9

g Ls Ll LT Ls LI LT Ls Ll LT

Al 0.600 | 1.000 | 1.600 | 0.770 | 1.500 | 2.270 | 0.500 | 0.760 | 1.260
A2 0.400 | 0.640 | 1.040 | 0.600 | 0.980 | 1.580 | 0.370 | 0.570 | 0.940
A3 0.400 | 0.620 | 1.020 | 0.460 | 0.740 | 1.200 | 0.270 | 0.500 | 0.770
Bl 0.370 | 1.000 | 1.370 | 0.350 | 1.600 | 1.950 | 0.310 | 0.800 | 1.110
B2 0.270 | 0.800 | 1.070 | 0300 | 1.200 | 1.500 | 0.220 | 0.640 | 0.860
B3 0.220 | 0.660 | 0.880 | 0.400 | 1.100 | 1.500 | 0.180 | 0.620 | 0.800
B4 0.210 | 0.610 | 0.820 | 0.360 | 0970 | 1.330 | 0.240 | 0.560 | 0.800
Ci 0.600 | 0.600 | 1.200 | 1.020 | 1.060 | 2.080 | 0.500 | 0.640 | 1.140
c2 0.490 | 0.490 | 0.980 | 0.740 | 0.770 | 1.510 | 0.410 | 0.450 | 0.860
DI 0.280 | 0.540 | 0.820 | 0.370 | 0.850 | 1.220 | 0.200 | 0.400 | 0.600
D2 0220 | 0.390 | 0.610 | 0.360 | 0.650 | 1.010 | 0.200 | 0.370 | 0.570
D3 0.190 | 0.410 | 0.600 | 0.330 | 0.560 | 0.890 | 0.220 | 0.340 | 0.560
D4 0.250 | 0390 | 0.640 | 0.240 | 0.540 | 0.780 | 0.210 | 0.320 | 0.530
El 0320 | 0.320 | 0.640 | 0.350 | 0.400 | 0.750 | 0.310 | 0.420 | 0.730
E2 0.200 | 0.280 | 0.480 | 0.290 | 0.360 | 0.650 | 0.220 | 0.250 | 0.470
E3 0.160 | 0.180 { 0.340 | 0.190 | 0.230 | 0.420 | 0.170 | 0.230 | 0.400
Fl 0.000 | 0.600 | 0.600 | 0.000 | 0.740 | 0.740 | 0.000 | 0.610 | 0.610
F2 0.000 | 0.540 | 0.540 | 0.000 | 0.720 | 0.720 | 0.000 | 0.530 | 0.530
X 0.320 | 0.480 | 0.800 | 0.420 | 0.820 | 1.240 | 0270 | 0.480 | 0.750
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Tas Ta Tayy FBaan 10

qi Ls Ll LT

Al 0.650 | 1.110 | 1.760
A2 0470 | 0.820 | 1.290
A3 0290 | 0.660 | 0950
Bl 0320 | 1320 | 1.640
B2 0250 | 0920 | 1.170
B3 0230 | 0940 | 1.170
B4 0.330 | 0780 | 1.110
cl 0.840 | 0870 | 1.710
c2 0.580 | 0.600 | 1.180
D1 0300 | 0630 | 0930
D2 0270 | 0540 | 0.810
D3 0.250 | 0.540 | 0.790
D4 0.200 | 0450 | 0.650
El 0.280 0.320 0.600
E2 0250 | 0300 | 0.550
E3 0.180 | 0210 | 0.390
Fl 0.000 0.720 0.720
F2 0.000 | 0620 | 0.620
X 0330 | 0540 | 0.870
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Trs T Teu Fwadd 1 iwadt 2 [wadn 3
4 s | o | LT | Ls | L | LT | Ls | L | LT
Al 0560 | 1.120 | 1.680 | 0.730 | 1.280 | 2.010 | 0.620 | 1.180 | 1.800
A2 0.460 | 0.840 | 1.300 | 0.650 | 1.030 | 1.680 | 0.510 | 0920 | 1.430
A3 0.400 | 0.650 | 1.050 | 0.610 | 0920 | 1.530 | 0.470 | 0730 | 1.200
Bl 0310 | 1.200 | 1.510 | 0.520 | 1.400 | 1.920 | 0370 | 1.260 | 1.630
B2 0.220 | 0.890 | 1.110 | 0430 | 1.100 | 1.530 | 0.270 | 0.950 | 1.220
B3 0.270 | 0.830 | 1.100 | 0420 | 1,040 | 1.460 | 0330 | 0.890 | 1.220
B4 0.280 | 0.800 | 1.080 | 0.410 | 1.010 | 1.420 | 0.310 | 0.860 | 1.170
C1 0.790 | 0.860 | 1.650 { 0980 | 1.010 } 1990 | 0.850 | 0870 | 1.720
C2 0.560 | 0.600 | 1.160 | 0.790 | 0.830 | 1.620 | 0.660 | 0.690 | 1.350
D1 0.290 | 0.600 | 0.890 | 0.500 | 0.820 | 1.320 | 0.350 | 0.670 | 1.020
D2 0210 | 0470 | 0.680 | 0.460 | 0720 | 1.180 | 0.330 | 0.560 | 0.890
D3 0220 | 0460 | 0.680 | 0.450 | 0.700 | 1.150 | 0.300 | 0.540 | 0.840
D4 0210 | 0.470 | 0.680 | 0.410 | 0.660 | 1.070 | 0.280 | 0.510 | 0.790
El 0.320 | 0.340 | 0.660 | 0.520 | 0.550 | 1.070 | 0.380 | 0.440 | 0.820
E2 0.190 | 0.260 | 0.450 | 0.410 | 0470 | 0.880 | 0.270 | 0.320 | 0.590
E3 0200 | 0.240 | 0.440 | 0.400 | 0420 | 0.820 | 0.250 | 0.300 | 0.550
E4 0.150 | 0.190 | 0.340 | 0320 | 0380 | 0.700 | 0.210 | 0.230 | 0.440
F1 0.000 | 0.680 | 0.680 | 0.000 | 0910 | 0.910 | 0.000 | 0750 | 0.750
X 0.410 | 0.630 | 1.040 | 0.560 | 0.840 | 1.400 | 0.460 | 0.700 | 1.160
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Tas TarTayy [wadT 4 “¥adh 5 sy 6
g Ls Ll | LT Ls LI LT Ls LI LT
Al 0.770 | 1320 | 2.090 | 0.620 | 1.150 | 1.770 | 0.650 | 1.140 | 1.790
A2 0.680 | 1.070 | 1.750 | 0.480 | 0.890 | 1.370 | 0.500 | 0.870 | 1.370
A3 0.620 | 0.950 | 1.570 | 0.460 | 0.710 | 1.170 | 0.470 | 0.720 | 1.190
Bl 0.560 | 1.440 | 2.000 | 0.350 | 1.240 | 1.590 | 0.370 | 1.280 | 1.650
B2 0470 | 1.130 | 1.600 | 0.260 | 0.930 | 1.190 | 0.290 | 0.950 | 1.240
B3 0450 | 1.090 | 1.540 | 0.310 | 0.870 | 1.180 | 0320 | 0.870 | 1.190
B4 0.430 | 1.050 | 1.480 | 0.290 | 0.840 | 1.130 | 0310 | 0.850 | 1.160
c1 1.010 | 1.040 | 2.050 | 0.820 | 0.870 | 1.690 | 0.840 | 0.890 | 1.730
C2 0.820 | 0.860 | 1.680 | 0.640 | 0.670 | 1.310 | 0.620 | 0.660 | 1.280
D1 0550 | 0.880 | 1.430 | 0330 | 0.640 | 0.970 | 0.340 | 0.660 | 1.000
D2 0.500 | 0.760 | 1.260 | 0320 | 0.560 | 0.880 | 0.260 | 0.530 | 0.790
D3 0490 | 0.750 | 1.240 | 0.310 | 0.530 | 0.840 | 0260 | 0.520 | 0.780
D4 0.440 | 0.690 | 1.130 | 0.260 | 0.470 | 0.730 | 0.250 | 0.520 | 0.770
El 0.540 | 0.600 | 1.140 | 0350 | 0.400 | 0.750 | 0370 | 0.390 | 0.760
E2 0450 | 0.510 | 0960 | 0.240 | 0300 | 0.540 | 0.240 | 0.290 | 0.530
E3 0.440 | 0.480 | 0.920 | 0.230 | 0.280 | 0.510 | 0.250 | 0.260 | 0.510
E4 0.360 | 0420 | 0780 | 0.190 | 0.210 | 0.400 | 0.200 | 0.230 | 0.430
F1 0.000 | 0950 | 0950 | 0.000 | 0.710 | 0.710 | 0.000 | 0.730 | 0.730
X 0.530 | 0.850 | 1.380 | 0.440 | 0.680 | 1.120 | 0.420 | 0.650 | 1.070




181

T3 TuTau adn 7 ¥ 8 ©¥adT 9

i tis | w | Lt | Ls | L | Lt | Ls | w | LT

Al 0.630 | 1.170 | 1.800 | 0.740 | 1.240 | 1.980 | 0.540 | 1.110 | 1.650
A2 0.540 | 0.930 | 1.470 | 0.590 | 0.980 1.570 | 0.430 | 0.850 | 1.280
Al 0.500 | 0.770 { 1.270 | 0.530 | 0.810 | 1.340 | 0.380 | 0.630 (| 1.010
Bl 0.400 1.280 | 1.680 | 0.360 | 1.380 1.740 | 0.300 1.180 | 1.480
B2 0.330 | 0.990 | 1.320 | 0.280 | 1.040 1.320 | 0.200 | 0.850 | 1.050
B3 0.360 | 0.940 | 1.300 | 0.400 | 0970 | 1.370 | 0.250 | 0.810 | 1.060
B4 0340 | 0.900 | 1.240 { 0400 } 0.950 | 1.350 | 0.250 | 0.790 | 1.040
Cl 0.880 | 0.940 | 1.820 | 0.940 | 0.990 | 1.930 | 0.750 | 0.750 | 1.500
C2 0.690 | 0740 | 1.430 | 0.730 | 0.770 | 1.500 | 0.540 | 0.580 | 1.120
D1 0.390 | 0.700 | 1.090 | 0.450 | 0.760 | 1.210 | 0.260 | 0.570 | 0.830
D2 0.370 | 0.610 { 0.980 { 0.350 | 0.640 | 0990 | 0.190 | 0.510 | 0.700
D3 0.340 | 0.590 | 0930 | 0.360 | 0.630 | 0.990 | 0.200 | 0.480 | 0.680
D4 0.320 | 0.550 | 0.870 | 0.350 | 0.620 | 0.970 | 0.180 | 0.430 | 0.610
El 0.420 | 0450 | 0.870 | 0.460 | 0,490 | 0.950 | 0.290 | 0.320 | 0.610
E2 0.320 | 0.360 | 0.680 | 0.340 | 0400 | 0.740 | 0.170 | 0.220 | 0.390
E3 0300 | 0.340 | 0.640 | 0350 | 0.370 | 0.720 | 0.180 | 0.200 | 0.380
E4 0.250 | 0.280 | 0.530 | 0.300 | 0.330 | 0.630 | 0.130 | 0.170 | 0.300
Fl 0.000 | 0.800 | 0.800 | 0.000 | 0.840 | 0.840 | 0.000 | 0.620 | 0.620
X 0470 | 0.720 | 1.190 ; 0.500 | 0.760 1.260 | 0.380 { 0.590 | 0.970
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Tas Tulas [adn 10

gt Ls Ll | LT

Al 0.800 | 1.310 | 2.110
A2 0.650 | 1.040 | 1.690
A3 0.600 0.910 1.510
Bl 0420 | 1440 | 1.860
B2 0.350 1.100 1.450
B3 0.440 1.030 1.470
B4 0.400 | 1.010 | 1410
Cl 1.040 1.070 2.110
C2 0.810 0.880 1.690
D1 0.510 0.830 1.340
D2 0.400 0.700 1.100
D3 0.420 0.680 1.100
D4 0400 | 0.660 | 1.060
El 0.520 0.560 1.080
E2 0400 | 0440 | 0.840
E3 0410 0.420 0.830
E4 0350 | 0370 | 0.720
F1 0.000 | 0930 | 0.930
X 0.560 0.860 1,420
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A Study on Karyotype of the Asian Leopard Cat, Prionailu-
rus bengalensis (Carnivora, Felidae) by Conventional
Staining, G-banding and High-resoiution Technique

Puntivar Keawmad, Alongkoad Tanomtong* and Sumpars Khunsook

Genetics Program, Depaniment of Biology. Faculty of Science, Khon Kaen Liniversity,
Muang. Khon Kaen, 40002, Thailand

Received Joary 4 2007, accepted Junuary 31, 2007

Summary A karyotypic study of the Asian leopard cat (Prionaifurus bengalensis) in Thailand has
been made, Blood samples were taken from 2 males and 2 females, Afer the standard whole blood
lymphiocyte culture in the presence of colchicine. the metaphase spreads were performed on micro-
scopic shides and air-dried. Conventional staining, G-banding and high-resohstion techniques were
applicd to stain the chromosomes. The results showed that 2 of the Asian lcopard cat was 38, and
the fundamental sumber (NF) was 74 in male and female. There are 6 autosome types: A type hax 4
large and 2 medivm submetacentric chromosomes, B tvpe has 6 tarpe and 2 medium acrocentric
chromosomes, C type has 4 large metacentric chromasomes, D type has % small submewacentric
chromosames, E type has & small metacentric chromosomes and F iype are 2 small telocentric chro-
mosomes. A pair of the short arm of chromosome E (chromosome pairs 14) showed a clearly ob-
servable suteflite chromozomes. The X chromosome was medium submetacentric chromosome and
the ¥ chromosome was the smallest metacentric chromosome. From the G-banding and high-resolu-
tion techniques, the number of bands and locations in the Asian loopard eat was 183 and 236 respec-
tively, and each chromosome pair could be clearly differentiated. We found that chromosomes Al
A2, A3, B3, B4, C1,C2, D3, D4, E1LE3, Fl and X chromosome paticrns were according to the do-
mestic cat (Felis catus) chromosomes. Chromesomes B, B2, DX and E2 are similar to those of the
domestic cal. These results show the evolutionary relationship between the Asian leopard cat and the
damestic cat. The karyotype formula for the male and female Asian leopard eat is as follows:

20 (3B)=L %+ L™+ L+ M+ M+ 5,45, + 8, + Sex-chromosome

Key words  Karyotype. Astan leopard cot (Prionaifurus bengulensis), Conventional staining.

Over the world, animals in the family Felidae are separated into 18 geners and 36 species. Six
geners and 9 species are found in Thailand (Wilson and Cole 2000). These are marbled cat (Pand-
ofelis murmorata Martin 1837). fishing cal (Prionaifurus viverrinuy Bennett 1833), Asian leopard
cat (Prionailurus hengalensis Kerr 1792), flai-headed cat (Prionailtrus planiceps Vigoss and Hors-
ficld 1872), jungle cat (Filis chaus Guldenstaedt 1776), Asiatic golden cat (Catopuma temminckii
Vigors and Horsfield 1827), clouded leopard (Neofelis nebulosa Griffish 1821, lcopard { Panthera
pardus Linnacus 1758y and tiger (Pamthere tigris Linnaeus 1758) (Lekagul and McNeely 1977,
19883.

The Asian leopard cat is a small wild cal that is found in Southeast Asia, On average it is as
large as a domestic cat, but there are considerable regional differences. The fur is also guete vari-
able: it is yellow in the southern populations, but silver-grey in the northern ones. The chest and the
lower part of the head are white. The Asian lcopard cat bears black markings, that may be depen-
dent on the subspecies spots or rosettes. It is a nocturnal animal and usually eats rodents, birds, fish,

* Corresponding avthor, e-mail. lanomtongaehotmail com
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reptiles and smali mammals. It is usually a solitary animal except for during the mating season. It
has litters of 2 to 4 Kittens and the gestation period can vary from 65 to 70 d. The habitat of this cat
is forests and rainforests both in low and mountainous areas, and usually not arid areas. It lives
close to watercourses and may be found at heights of up to 3000 m. The Asian leopard cat can
climb trees skilifully. It is also able to swim. but will seldom do so. (Lekagul and McNeely 1977,
1988}).

Although karyotypic studies of the family Felidae have been rcporled (Maukino and Tateishi
1952, Thutine and Norby 1961, Hsu 1962, Hsu et al. 1963a, 1963b, Hsu: -and Rca:den 1965, Ohno
el al. 1962, Matano 1963, Chu ef al. 1964, Benirschke and Low 1966, Leyhausen and Tonkin 1968,
Sutton 1968, Hard 1968, Waurster and Benirschke1967, 1968, 1968b, Waursier 1969, Milosevic et
al. 1972, Wurster-Hill 1973, Wurster-Hill and Meritt 1974, Yang et oi. 2000, Nie er al. 2002), there
are few reports of the cytogenetics of the family Felidae in this species in Thailand. Animals in this
family are conserved animals and are at risk. [n this study, lymphocyte culture, conventional stain-
ing, G-banding and high-resolution technique were used to compare the results with: the previous
studies. In the future, basic knowledge about family Felidae and their cytagenetics will be applied
for research and to protect them from extinction.

Materials nnd methods

Blood samples from the jugular vein were collected from 2 males and 2 females of the Asian
leopard cat, which were kept in Nakhon Ratchasima Zoo, Nakhon Ratchasima province and
Songkhla Zoo, Songkhla province, Thailand, using aseptic technique. The samples were kept in
{0mi vacuum tubes containing heparin to prevent blood clotting and t,ho..y were cooled on ice until
arriving at the laboratory.

Cell preparation

The lymphocytes were cultured using the whole blood microculture techmique adapted lrum
Rooney (2001) and Kampiranont (2003).

Cell culure: The RPMI 1640 medium was prepared with 2% PHA {phytohemagglutinin} as
e mitogen and kept in blood culture bottles of 5 ml each. A blood sample of 0.5 ml was dropped into
a medium bottle and well mixed. The colture bottle was loosely capped, incubated at 37°C under
5% carbon dioxide environment and regularly shaken in the morning and evening. When reaching
harvest time at the 72" hour of incubation, colchicine was introduced and well mixed followed by
further incubation for 30 min.

Coll harvest:  The blood sample mixture was centrifuged at 1,200 rpm for 10 min and the su-
pernatant was discarded. 10 ml of hypotonic solution (0.075 M KCl) was applied to the pellet and
the mixture was incubated for 30 min. KCI was discarded with the supernatant after centrifugation
again at 1,200rpm for 10min. Cells were fixed by fresh cool fixative (methanol : glacial acetic
acid=3: 1) gradually added up to 8 ml befure centrifuging again at 1,200 rpm for 10 min and the su-
pernatant discarded. The fixation was repeated until the supernatant was clear and the pellet was
mixed with 1 ml tixative. The mixturo was dropped onto 2 clean and cold slide using micropipette
followed by the air-dry technique. The materials or slide was conventionally stained with 20% stock
Citemsa’s solution for 30 min.

G-banding method

The G-banding technique was adapted from Kampiranont {2003). The slide was well dried and
then soaked in working trypsin (0.025% trypsin EDTA) at 37°C before the termination of trypsin
activity by washing the slide with 10% fetal call serum (FCS) or phosphate buffer. FCS was washed
out by 50% methanol and finaly materials or the slide was stained with 10% Giemisa’s solution for
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Fig. [-3. Metaphase chromosoue and karyotype ol a make Asian leopard cat ¢Privmiluras bengealensis) 2n

tdiploid)= 38. by conventional staining, showing satellite chromosomes (arrows).

30 min.

High-resolution staining method

After the lymphocytes were cultured for 72 h, 0,05 ml of 10 * M methotrexate was applied into
the culured lymphocytes to induce synchronization. The mixture was incubated again for 17h be-
fore the methotrexate was discarded with the supernatant by centrifugution at 2,800 rpm. The pellet
was mixed with 5 mi of the RPMI 1640 medium and centrifuged at 2.800 rpm. The supernatant was
discarded before the cultured cells were released by adding (.2 ml thymidine and incubating for 5h
and 15 min. The cells were harvested at the exact time and stained using the G-banding procedure.

Chromasomal checks, karyotvping and idiograming

Chromosomal checks were performed on mitotic metaphase cells under a light microscope.
Twenty cells cach of male and female with clearly observable and well-spread chromosomes were
selected and photographed. The length short arm chromosome {Ls) and the length long arm chro-
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Fig. 4-6. Mutapiase chromosome and karyotype of a emale Asian leepard cab (Priouaitions hengolensis)
21 taliploid) = 38, by G-bunding, showmng satelliwe chromosomaes (@rmows).

mosome (L1) wore measured to calculate the total length arm chromosome (LT, LT=Ls+LI). The
refative length (RL), the centromeric index (Cl) and standard deviation (SD) of RL, CI were also
compated to classify the types of chromosomes according to Chaiyasut (1989). AH parameters were
used in karyotyping and idiograming according to Hsu and Rearden {1965).

Results

Karyotypic study of the Asian leopard cat using lymphocyte culture revealed that the chromeo-
some number is 2n (diploid)= 38, and the fundamentat aumber (NF) is 74 in male and female. The
autosomes of the Asian leopard cat compused of 6 types: A type had 4 large submetacentric, 2
medium submetacentric chromosomes, B type had O targe acrocentric, 2 medium acrocentric chro-
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rus hengulensiv) 2a (diploidy=28, by G-band- rus bengafensis) 20 (diploid)=38, by high-res-
ing. showing satellie chromosime (arrow ). plution technigue, showing satellite chromo-

s0me {arrow.

mosomes, € type had 4 large metacentric chromosomes, D type had 8 small subinctacentric chro-
mosomes, E type had 8 small metacentric chromosomes and F type had 2 small telocentric chromo-
somes. In addition, a pair of the short arm of chromoseme E1 {chromosome pairs 14) showed a
clearly observable satetlite chromosomes. The X-chromosome was medium submetacentric chro-
mosome and the Y chromosome was the smallest metacentric chromosome (Figs. 1-6).

The tmportant chromosome marker of the Asian leopard cat is the asymmetrical karyotype, in
which all 4 types of chromosomes are found (metacentric, submetacentric, telocentric and acrocen-
tric). The targest and smallest chromosomes show large size difference (approximately 5.2 fold).
The largest chromosome iy submctacentric chromnosome, while the second largest chromosome is
acrocentric chromosome and the Y chromosome is the smallest metacentric chromosome (Figs.
1-6). The G-banding revealed that the number of G-bands on one set of haploid chromosomes,
which includes autosomes, X and Y chromosomes, is 183 bands for the Asian lcopard cat, The
number of bands in one set of prometaphase haploid chramosomes from the high-resolution
muethod is 236 bands (Figs. 7, 8).

Comparison of chromosome banding pattern between the Asian [eopard cat and the domestic
cat (Felis catus) revealed that 13 chromosome pairs show the same patiern (pairs Al, A2, A3, B3,
B4, Ct, C2, B3. D4. El, E3, F1 and X chromnosome) and 4 chromosome pairs share similarities
(pairs B1, B2, D2 and E2) (Fig. 9). This indicates that there is an evolutionary relationship between
the Asian leopard cat and the domestic cat. The data of the chromosomal checks on mitotic
metaphase cells of the Asian leopard caf are shown in Tables 1 and 2. Fig. 7 shows the idiogram for
the Asian leopard cat from the G-band staining, while Fig. 8 shows the idiogram from the high-res-
olution banding with landmarks, bands and sub-bands. The karyotype formula for the Asian leop-
ard cat are as foliows:

189
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Tatle 1, Mean of length, short arm chromosame (L.£); length, long arm chromosome (LI fength, 1otal arm
chremosome (ET); relative lengih (RLY; centromeric index {C1) and standard deviation (SD} of R1.
fiom nwetaphase chromasonie of 10 celts in male Asian leopard cat (Prionalfuris bengalensisy

2rpe 38
Chromosome Ls L LT CI£SD RL=SD  Siee ol Type of
prakirs Chromosome  Chwromiagome
Al 0.760 1.432 2,192 0.648+0.023  GIH920,004 sm L.
A2 0.390 0.964 1.354 0.638+0.028 0.034+0.003 s L
A3 (455 (L845 1.300 0.638£0.047 0.02920.003 s M
Bi ¥.375 462 1.837 074920023 0.04) 20,002 a 1.
|2 0.373 1.114 1.489 0.750:0.025  0.03320.002 a L
B3 0.335 1.056 1.391 0:75520.038  0.03) x0.002 a L
134 0.335 0.957 1292 073260034 0.629+0.003 it M
Ct (1% 2h1 1040 1.875 05250014 0.044 20,003 m L
2 0.620 0.752 1.372 0.533+0.018  0.031x0.003 nm L
bBi 0.245 0674 0.95% 0.66220.057 (002320003 sm S
%4 0.285 0.625 0.4R3 0.66720.043  0.021£0.002 sm S
D3 0.285 0.592 0877 0.648+0.40  0.0200.002 i 5
D4 0.270 0.589 0.859 0.6630.044  0.02020.,003 sm s
El 0.350 0.405 0.755 0.537x0.038 00170002 m s
El (1.320 6370 0.6%0 0.54220.028 - 0.015+0.001 m s
E3 0220 0.341 ¢.56! 053720025 6.014+0.002 m 5
k4 n2s .30 0.518 053620034 Q0130002 m s
Fi 0.000 0.84) 0.841 100020000  0.019£0.004 t L]
X 0460 G696 1.156 0.609 0057  0.0260.003 stn M
5

Y 0.160 1234 0.394 0.59520.044 0Q.009x0.4001 m

Remark: L=large chromoesome ¢1T>1.320), M=medium chromosome (LT=1U27-1.320), S~small chromosome
(LT<0.627). m=metacentric chiromosome, sm= submetacenttic chromosome. a=acrocentric chromosome, r=telocén-
trie chromasome.

21 (38)=L,"+ L, L 4+ M, + M, +5,7+5,°"+ 5, +Sex-chromosome

Discussion

Karyotypic study of the Asian leopard cat using lymphocyte culture revealed that the chromo-
some number is 2n= 38, This result agrees with the previous studies by Makino and Tateishi (1952)
indicating that a member of the Asian leopard eat family. has 2n=38. This corresponds to 2n for the
members of the family Felidae aceording to reports in puma (Felis coneolor), Canadian lynx (£
fvnx), snow leopard (Uincia uncia), jaguarundi (K yogowaroundi), cheetah ¢Acinomyx jabatus
Jabaius), servail (K serval), fishing cat (& viverring), Bob cat (Lynx ryfiss), marbled cat (F marnmore-
1), Ewropean wild cat (F silvestris), black footed cat (77 nigripes), leopard (Panthera pardies), tiger
(P figris), domestic cat (¥ carus) and ocelol (E pardaiis) (Makino and Tateishi 1952, Thuline and
Norby 1961, Hsu 1962, Hsu et af. 1963a, 1963b, Hsu and Rearden 1965, Ohno ef al. 1962, Matano
1963, Chu er al. 1904, Benirschke and Low 1966, Leyhausen and Tonkin 1968, Sutton 1968, Hard

1968, Wurster and Benirschke 1967, 19684, 1968b, Wurster 969, Milosevic ef af. 1972, Wurster-
Hill 1973, Wurster-Hiil and Meritt 1974}, However this aumber differs from the chromosome num-
ber of Geoffroy's (£ geaffroyi) and Marguay (£ wivd?) which is 27=36 (Hsu 1962, Hsu et al. 1963).

The autesomes of the Asian leopard cat can be separated to 6 types: A type had 4 large sub-
metacentric and 2 mediom submetacentric chromosomes, B type had 6 large acrocentric and 2
medium acrocentric clvomosomes, C type had 4 large metacentric chromosomes, I type had §
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Table 2, Mean of length, short ams chromesome (Ls); length, long arm chromasome (L1 Tength, total arm
chromosome (LT} relative length (RL): centromeric index (C1) and standartd deviation (SD) of R1.
from metaphase chromosome of 10 celts in female Asian leopard cot (Prionalliris bengalensis)

dn--38 -
Chromosame - Size of Type af
prairs Ls LI LT ClESD RL.:SD Chromosome ¢ hromosomne

Al .76l 1432 2192 064820023 (.34940,004 [ L
Al 0.716 1.338 2,054 065020022 (.045+0.004 s I
AZ 0.536 0.936 1472 063650026  0.032:20.002 sm L
Al 0481 0.802 1.283 962550044  0.028+0,002 s M
1] 4393 1364 1.761 07740020 0.0)9£0.002 a L

2 0.372 L0544 1426 073920028 0.03]1 x0.002 a E
3%} 0354 D984 1.342 DI3I7E0.0410  0.D3IG0,000 a L
B4 0.359 0907 E.2606 0.716£0.037  0.028£0.002 2 M
8] 0.907 934 1891 D526x0.013 004240003 m L
€2 .04 i L 1.362 N32R0015  063050,002 m 1
m 0.35% 0.662 1.7 165120051  0.022£0.002 sm 5
D2 0,331 1.599 4930 0643 +0.047  1.020+0.001 s 13
D3 033} 0.570 0.900 G631 0040 00X 0.001 s 5
1M B37 0,549 0.866 063420051 001920002 s s
% 0375 D488 0.192 035270036 001720002 m -]
K2 0.327 0.382 0710 0.539£0035  0.016+0.002 m 5
i3 0.308 0.354 0.662 0.535£0.023  0.06520.001 m 5
F4 0273 ni3 15806 D.53540.02%  0.01320.001 m 5
Fi Q000 835 0855 P00 £ 0.00 0.0M924.003 t 5
X 0448 0.68L 1.429 (603 00.043 002550007 wn M
¥ 0.160 0.234 034 0.394+0.044  ¢.00910.00] m S

Remack: Le=large chromosome (1LT>1.320), M=medium chromosome (LT=1027-£.320), S=smnfl chromosome
(LT<1.027), m=metmcentric chromasome, sm=subimetaceninc chromosome, a=acroceniriy chromosame. 1= telocen-
tric chromosome.

small submetacentric chromosomes, E type had & small metacentric chromosomes and F type had 2
small telocentric chromosomes. This result agrees with the previous studics by Makino and Tateishi
(1952) indicating that 2 member of the Asian leopard cat family had 6 types of avtosome: A type
hid & submetacentric chromosomes, B type had 8 acrocentric chromosomes, C type had 4 metacen-
tric chromosomes, D type had § submetacentric chromosomes, E type had 8§ metacentric chromo-
somes and F type had 2 telocentric chromosomes. The comparison of the Asian leopard cat chro-
mesomes with the domestic cat revealed that there is a difference in chromosomes of E and I type.
The Asian leopard cat had 4 and | pairs of chromosomes whereas the dotnestic cat had 3 and 2
pairs of chromosomes, respectively.

The fandamental number (NF) of the Asian lcopard cat is 74 in male and femalc. For the sox
chromosomes. the X-chromosome was medium submetacentric chromosome and Y chromosome
was the smallest metacentric chromazome. This result was different from Makino and Tateishi
(1952} who reported that the X and Y chromosomes of the Asian leopard cat were submetacentric
chremasomes. The comparison of the Asian leopard cat X aud Y chromosomes to the domestic cat
indicated that X chromosone was the medium submetacentric and Y chromosome was the smaliest
subteloceatric (Thuline and Norby 1961, Ohno e af. 1962, Matana 1963, Chu et al. 1964, Hsu and
Rearden 1965). The comparison of the Asian leopard cat X and Y chromosomes to animals in fami-
ly Felidae in Thailand namely, leopard (Panthera pardus) and clouded leopard (Pardufelis nebulosa)
found that X and Y chromosomes were submetacentric in every specics (Fig. 10).

From this study, the Asian leopard cat had the chromosome marker at the shorl arm of ¢hro-
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Fig. 9. A comparison of the chromosome of animal species in the famity Felidae io Thaitand. between do-
mestic cal, Fells cams (DC, left) tNie er af. 2002) and Asian leopard cal. Prionaihous bengidensiy
{LL, right) in this study. show the same (A}, similar ti3) and differem (€) by G-bandiug patierns.

&

P. bengalensis F. eatus F. pardus

P. nebulosa

Fig. t0. A comparison of the sux-chromosome of animal species in the Family Felidae in Thaitand: Asian
leopard cal (Privaailurns bengelensizy, domestc cat (Felis cany), leapurd (Panthera pardis) and
clouded leopard (Pardafidis sehnlosa).

P. bengalensis F. catus P pardus P, nebulose  F. chans  C, teominekii P, viverrinuy

Fig. 11 A comparison of the satelfite chromosome (nuckeolar organizer reyrions, NOR} of animal specics in
the family Felidae in Thaitand: Asian leopard car (Priongituris bengalensis), domestic cal {Felfis
catus), leopacd (Punthera paniies), clouded leopard (Pardofidis nebilosa), jungle car (Felis chaus),
Asian gobden el (Catoprma temminekiny and lishing cot { Prforailurts, vivervinm ).

mosomes 1 {chromosome pairs 14) that was a satellite chromosomes with nucleolar vrganizer re-
gions, NOR. This result agrees with previous reports about the chromosomes E1 of animals in the
family Felidac having a sutellite chromosomes (Makino and Tateishi 1952, Thuline and Norby
1961, Hsu 1962, Hsu er ol 19630, 1963b, Hsu and Rearden 1965, Ohno et al. 1962, Matano 1963.
Chu ¢t al. 1964, Benirschke and Low 1966, Leyhausen and Tonkin 1968, Sutton 1968. Hard 1968,
Wurister and Benirschke 1967, 1968a, 1968b, Wurster 1969, Milosevic of al. 1972, Wurster-Hill
1973, Wurster-Hill and Meritt 1974) (Fig. 11).
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The G-banding revesled that the number of G-bands on 1 set of haploid chromosomes, which
wncludes autosomes, X and Y chromosomes, is 183 bands for the Asian leopard cat. The number of
bands in | set of prometaphase haploid chromosomes from the high-resolution methed is 236
bands. Comparing with the study in a domestic cat by Yang er o/, (2000), there are 317 bands on !
set of the metaphase haploid chromosomes. A recent study showed a lower number of bands com-
pared to previous studies because anly clearty observable bands of the chromosomes were counted.

Comparison of chromosorne banding patiern between the Asian leopard cat and the domestic
cat (Nie ef al. 2002) revealed that 13 chromosome pairs show the same pattern (pairs Al, A2, A3,
B3, B4, C1, C2, D3, 14, EL. €3, FI and X chromosome) and 4 pairs share similarities {pairs Bi,
B2, D2 and E2). This indicates that there is evolutionary relationship between the Asian leopard cat
and the domestic cat. For further studies, more information sbout genetic differences is needed
which may be accomplished by using molecular biology or molecular genetics.
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