	Table 1. Alphabetical list and  chromosome localization of loci mapped in river buffalo (BBU), cattle (BTA, BovBase) or in goat (CHI, GoatBase), relative bovine syntenic group (U), mode and references (from Cytogenetics and Genome Research 102:65-75, 2003)..



	Locus symbol
	Locus name
	BBU


	BTA

CHI*
	U
	Mode
	References 

	ABL1
	Abelson murine viral oncogene homolog
	12
	11
	16
	SR
	El Nahas et al., 1996a

	ACADM
	acyl-Coenzyme A dehydrogenase, C-4 to C-12 straight chain 
	6q33
	3q33*
	6
	FISH
	lannuzzi et al., 2000a

	 ACTA1
	 alpha skeletal actin
	4p
	28
	29
	SR
	El Nahas et al., 1996a

	ACTA2
	actin, alpha 2, smooth muscle aorta
	23q13
	26q17*
	26
	FISH
	lannuzzi et al., 2001a

	ADA
	adenosine deaminase ADA
	14q24
	13q24*
	11
	FISH
	lannuzzi et al., 2001a

	ADCYAP1
	adenylate cyclase activating polypeptide 1
	22q24
	 24q22*
	28
	FISH
	present study

	AHSG 
	alpha 2 HS glycoprotein
	1q33
	1q33-34*
	10
	FISH
	lannuzzi et al., 2000a

	AK2
	adenylate kinase isozyme 2
	2q35
	2q45*
	17
	FISH
	lannuzzi et al., 2001a

	ALAS
	 aminolevulinate, delta, syntetase 2 
	Xq36
	Xq32-33
	X
	FISH
	lannuzzi et al., 2000b

	ALPI
	intestinal alkaline phosphatase
	2q35
	2q45
	17
	FISH
	lannuzzi et al., 2000c

	AMD1
	s adenosylmethionin decarboxylase
	10q17
	9q19*
	2
	FISH
	lannuzzi et al., 2001a

	ANK1
	ankyrin 1, erythrocytic
	1p23
	27q24*
	25
	FISH
	lannuzzi et al., 2000a

	 ANT1
	 adenine nucleotide translocator 1
	1p
	27
	25
	SP
	El Nahas et al., 1997

	APOA1
	apolipoprotein A1
	16q21
	15q21*
	19
	FISH
	lannuzzi et al., 2001a

	AR
	androgen receptor 
	Xq32-33
	Xq25-26
	X
	FISH
	lannuzzi et al., 2000b

	ASIP
	 agouti signaling protein, nonagouti homolog       
	14q22
	13q22*
	11
	FISH
	lannuzzi et al., 2001a

	ASS
	arginosuccinate synthetase
	12q38
	11q28*
	16
	FISH-SR
	lannuzzi et al., 2001; El Nahas et al., 1996a

	AVP 
	arginine vasopressin (neurophysin II, antidiuretic hormone, diabetes insipidus, neurohypophyseal) 
	14q22
	13q21-22
	11
	FISH
	lannuzzi et al., 2001b

	BF
	B-factor, properdin
	2p22
	23q22*
	20
	FISH
	Di Meo et al., 2000

	BM0848
	DNA segment 
	16q2.11
	15q29*
	19
	FISH
	present study

	BM4208
	DNA segment  
	15q25
	14q26*
	24
	FISH
	present study

	BM723
	DNA segment 
	6q21
	3q23*
	6
	FISH
	present study

	BMC8012
	DNA segment
	5p15
	29q15*
	7
	FISH
	present study

	BoWC11
	bovine workshop cluster 11
	5
	29 or 16
	
	SI
	Abou-Mossallem, 1999; El Nahas et al., 2001

	BSPN
	brain specific protein I amino chain
	15
	14
	24
	SP
	de Hondt et al., 1997

	BTK
	bruton agammaglobulinemia tyrosine kinase 
	Xq24-25
	Xq11-12
	X
	FISH
	lannuzzi et al., 2000b

	BULA

(MHC)


	major histocompatibility complex, class I
	2p22
	23q22
	20
	FISH
	lannuzzi et al., 1993c

	BULA-DYA
	major histocompatibility complex, class II, DY alpha (DYA class II MHC leucocyte antigens)
	2p13
	23q13
	20
	FISH
	lannuzzi et al., 2001c

	C9
	complement component 9
	19q19
	20q17*
	14
	FISH
	lannuzzi et al., 2001a

	CAD
	aspartate transcarbamylase
	12q34
	11q24*
	16
	FISH
	lannuzzi et al., 2001a

	CAST
	calpastatin
	9q2.14
	7q26-27*
	22
	FISH
	lannuzzi et al., 2001a

	CATHL@
	cathalecidins clone 66e23
	21q24
	22q24
	12
	FISH
	lannuzzi et al., 1998a

	CD14
	antigen CD 14, LPS-binding protein
	12
	11
	16
	SI
	El Nahas et al., 1996b

	CD18
	antigen CD 18, lymphocyte function-associated antigen
	1q
	1
	10
	SP
	de Hondt et al., 1997

	CD71
	antigen CD71, transferrin receptor
	1q
	1 
	
	SI-SC
	El Nahas et al., 1996b; Ramadan et al., 2000

	CD81
	antigen CD81 (TAPA-1)
	22
	24
	28
	SI
	Abou-Mossallem, 1999

	CGA
	glicoprotein hormones, alpha polypeptide
	10q22
	9q22*
	2
	FISH-SP
	lannuzzi et al, 2001a; de Hondt et al., 1997

	CGN1
	conglutinin 1
	4p16
	28q17
	29
	FISH-SR
	lannuzzi et al., 1994a, 2001c; El Nahas et al., 1996a

	CHGA
	chromogranin A 
	20q24
	21q23*
	4
	FISH
	lannuzzi et al., 2001a

	CHRNA7
	nicotinic acetyl choline receptor a7 subunit
	20q17
	21q17
	4
	FISH
	lannuzzi et al., 2001a

	CHRNB1
	cholinergic receptor, nicotinic, (3-polypeptide)
	3p15
	19q15
	21
	FISH
	lannuzzi et al., 1999

	CLCN1
	chloride channel 1, skeletal muscle (Thomsen disease, autosomal dominant)
	8q34
	4q33-35*
	13
	FISH
	Di Meo et al., 2000

	COL3A1
	collagen,type IIII,alpha1
	2q12
	2q12
	17
	FISH
	lannuzzi et al., 2000c

	COL9A1
	collagen type IX, alpha 1
	10q12-13
	14q12*
	2
	FISH
	lannuzzi et al., 2001a

	Cos1489
	DNA segment
	Xq47
	Xq43.1
	X
	FISH
	Prakash et al., 1997

	Cos314
	DNA segment
	Xq11.3-12
	Xp11-12
	X
	FISH
	Prakash et al., 1997

	Cos945
	DNA segment
	Xq34
	Xq24
	X
	FISH
	Prakash et al., 1997

	COSAE7
	DNA segment
	22q24
	24q23
	28
	FISH
	lannuzzi et al., 1998a

	COX8
	cytochrome c oxidase subunit CIX(VIII)
	5p19
	29q24*
	7
	FISH 
	lannuzzi et al., 2000a

	CP
	ceruloplasmin ( ferroxidase)
	1q43
	1q41*
	10
	FISH
	lannuzzi et al., 2000a

	CRH
	corticotropin realising hormone
	15q16-17
	14q19*
	24
	FISH
	lannuzzi et al., 2001a

	CRP
	C-reactive protein, pentraxin-related
	6q13
	3q12-13*
	6
	FISH
	lannuzzi et al., 2000a

	CRYAA
	crystallin alpha A
	1q47
	1q45*
	10
	FISH
	lannuzzi et al., 2000a

	CRYBA1 
	crystallin, beta polypeptide A1
	3p15
	19q15
	21
	FISH
	lannuzzi et al., 1999

	CRYG
	Crystallin a-polypeptide
	2q
	2
	17
	SR
	El Nahas et al., 1996a

	CSN10
	casein, kappa
	7q32
	6q32
	15
	FISH
	lannuzzi et al., 2001c

	CSN1S2
	alpha-S2-casein
	7q32
	6q31
	15
	FISH
	lannuzzi et al., 1996a

	CSRM60
	DNA segment
	11
	10
	5
	SP
	de Hondt et al., 2000

	CSSM30
	DNA segment                  
	14q22
	13q22*
	11
	FISH
	lannuzzi et al., 2001b

	CSSM41
	DNA segment
	21
	22
	12
	SP
	de Hondt et al., 2000

	CSSM47
	DNA segment 
	3q27
	8q27*
	18
	FISH
	present study

	CSSM6
	DNA segment
	21
	22
	121
	SP
	de Hondt et al., 2000

	CSSM66
	DNA segment 
	15q13
	14q15-16*
	24
	FISH
	present study

	CTSLL
	cathepsin L
	3q25
	8q25-26*
	18
	FISH
	lannuzzi et al., 2001a

	CYP19
	aromatase(cytochrome P450, subfamily XIX)
	11q26
	10q26
	5
	FISH
	lannuzzi et al., 2001a

	D10S10
	DNA segment  (TGLA272)
	11q36-37
	10q34*
	5
	FISH
	present study

	D10S2
	DNA segment  (TGLA378)
	11q22
	10q24*
	5
	FISH
	present study

	D10S25
	DNA segment  (ILSTS005)
	11q36-37
	10
	5
	FISH
	present study

	D10S36
	DNA segment (JAB10)
	11q13
	10q15
	5
	FISH
	lannuzzi et al., 1998a

	D11S63
	DNA segment  (ILSTS028)
	12q38
	11q27*
	16
	FISH
	present study

	D11S7
	DNA segment (CSSM52)
	12
	11
	16
	SP
	Othman and El Nahas, 1999

	D12S16
	DNA segment (IDVGA41)
	13q15
	12q15
	27
	FISH
	lannuzzi et al., 1997a

	D12S2
	DNA segment (TGLA 9)
	13
	12
	27
	SP
	Oraby et al., 1998

	D12S21
	DNA segment  (IDVGA57)
	13q13
	12q13
	27
	FISH
	Di Meo et al. 2003

	D13S11 
	DNA segment (BL42)
	14q22
	13q22
	11
	FISH
	lannuzzi et al., 2001b

	D13S13
	DNA segment  (BMC1222)
	14q13
	13q12-13
	11
	FISH
	present study

	D13S31
	DNA segment  (IDVGA87)
	14q24
	13q22-23
	11
	FISH
	Di Meo et al., 2003

	D14S2
	DNA segment (CSSM36)
	15
	14
	24
	SP
	de Hondt et al., 1997

	D14S35
	DNA segment (IDVGA76)
	15q15
	14q14
	24
	FISH
	lannuzzi et al., 1998a

	D15S13
	DNA segment (IDVGA10)
	16q27
	15q25
	19
	FISH
	Di Meo et al., 2003

	D15S16
	DNA segment (IDVGA32)
	16q25
	15q25
	19
	FISH
	lannuzzi et al., 1997a

	D16S21
	DNA segment (IDVGA49)
	5q21
	16q17
	1
	FISH
	lannuzzi et al., 1997b

	D16S23
	DNA segment  (IDVGA68)
	5q21
	16q16
	1
	FISH
	Di Meo et al., 2003

	D16S30
	DNA segment  (IDVGA26)
	5q25
	16q21
	1
	FISH
	present study

	D16S34
	DNA segment  (IDVGA66)
	5q11-12
	16q12
	1
	FISH
	Di Meo et al., 2003

	D16S8
	DNA segment (HUJ614)
	5q12
	16
	1
	SP
	El Nahas et al., 1999

	D16S9
	DNA segment  (HUJ625)
	5q27
	16
	1
	FISH
	present study

	D17S21
	DNA segment  (OarFCB048)
	17q15
	17q15*
	23
	FISH
	present study

	D17S22
	DNA segment  (OarVH098)
	17q13
	17q13*
	23
	FISH
	present study

	D18S1
	DNA segment (TGLA227)
	18
	18
	9
	SP
	Oraby et al., 1998

	D18S17
	DNA segment  (Haut14)
	18q22
	18q21
	9
	FISH
	present study

	D18S2
	DNA segment (UWCA5)
	18
	18
	9
	SP
	Oraby et al., 1998

	D18S21
	DNA segment  (INRA210)
	18q24
	18q24*
	9
	FISH
	present study

	D18S5
	DNA segment  (INRA063)
	18q24
	18q22*
	9
	FISH
	present study

	D19S18
	DNA segment (IDVGA46)
	3p22
	19q16
	21
	FISH
	Di Meo et al., 2003 

	D19S19
	DNA segment (IDVGA47)
	3p22
	19q17
	21
	FISH
	lannuzzi et al., 1997b

	D19S26
	DNA segment (IDVGA58)
	3p15
	19q15
	21
	FISH
	Di Meo et al., 2003

	D1S33
	DNA segment (BL28)
	1q45
	1q42
	10
	FISH
	present study

	D1S4
	DNA segment (MAF 46, ovine)
	1q
	1
	10
	SP
	de Hondt et al., 1997

	D1S88
	DNA segment (BMS1757)
	1q45
	1
	10
	FISH
	present study

	D20S10
	DNA segment (TGLA304)
	19q15
	20q14*
	14
	FISH
	present study

	D20S13
	DNA segment  (BM3517)
	19q13
	20q12*
	14
	FISH
	present study  

	D21S11
	DNA segment (CSSM18)
	20
	21
	4
	SP
	de Hondt et al., 2000

	D21S12
	DNA segment (INRA031)
	20q22
	21q21*
	4
	FISH
	present study

	D21S4
	DNA segment (ETH 131)
	20
	21
	4
	SP
	de Hondt et al., 2000

	D21S43
	DNA segment  (IDVGA79)
	20q15
	21q14-15
	4
	FISH
	Di Meo et al. 2003

	D21S45
	DNA segment (ILSTS052)
	20q15
	21q14*
	4
	FISH
	present study

	D24S3
	DNA segment (CSSM31)
	8 (22)
	24
	13
	SP
	de Hondt et al., 2000

	D25S12
	DNA segment (IDVGA71)
	24q13
	25q12
	8
	FISH
	lannuzzi et al., 1997a

	D26S14
	DNA segment (IDVGA59)
	23q22
	26q22
	26
	FISH
	lannuzzi et al., 1997a

	D27S10
	DNA segment (BM6526)
	1p21
	27q12.2*
	25
	FISH
	present study

	D27S4
	DNA segment (CSSM043)
	1p23
	27q22*
	25
	FISH
	present study

	D27S6
	DNA segment (HUJI13)
	1p25
	27q24*
	25
	FISH
	present study

	D28S10
	DNA segment (IDVGA8)
	4p16
	28q18-19
	29
	FISH
	present study

	D28S12
	DNA segment (IDVGA29)
	4p12
	28q13
	29
	FISH
	Di Meo et al., 2003

	D28S2
	DNA segment (ETH1112)
	4p
	28
	29
	SP
	El Nahas et al., 1999

	D29S10
	DNA segment (BMC1206)
	5p19
	29q24
	7
	FISH
	present study

	D29S16
	DNA segment (INRA143)
	5p13
	29q12
	7
	FISH
	present study

	D29S2
	DNA segment (IDVGA7)
	5p19
	29q24
	7
	FISH
	lannuzzi et al., 1997b

	D2S18
	DNA segment  (AR028)
	2q35
	2q43*
	17
	FISH
	present study

	D2S21
	DNA segment   (OarFCB020)
	2q25
	2q23*
	17
	FISH
	present study

	D2S25
	DNA segment  (IDVGA64)
	2q35
	2q44
	17
	FISH
	present study

	D2S27
	DNA segment  (ILSTS082)
	2q29
	2q31-32*
	17
	FISH
	present study

	D2S53
	DNA segment  (INRA231)
	2q35
	2q45*
	17
	FISH
	present study

	D3S2
	DNA segment  (CSSM54)
	6q21
	3q22*
	6
	FISH
	present study

	D3S25
	DNA segment (IDVGA35)
	6q37
	3q35
	6
	FISH
	Di Meo et al., 2003 

	D3S29
	DNA segment (IDVGA53)
	6q15
	3q21
	6
	FISH
	lannuzzi et al., 1997a

	D3S4
	DNA segment (HUJ177)
	6q35
	3q33*
	6
	FISH
	present study

	D4S34
	DNA segment (IDVGA84)
	8q32
	4q32
	13
	FISH
	Di Meo et al., 2003 

	D4S7
	DNA segment (CSSM14)
	8
	4
	13
	SP
	Othman and El Nahas, 1999

	D5S15
	DNA segment (BMC1009)
	4q21
	5q23
	3
	FISH
	present study

	D5S25
	DNA segment (BM2830)
	4q37
	5q35*
	3
	FISH
	present study

	D6S14
	DNA segment (BM1329)
	7q21
	6q15*
	15
	FISH
	present study

	D6S17
	DNA segment (IDVGA61)
	8q34
	4q32
	13
	FISH
	lannuzzi et al., 1997a

	D7S3
	DNA segment
	9
	7
	22
	SP
	de Hondt et al., 1997

	D8S11
	DNA segment  (TGLA010)
	3q15
	8q15*
	18
	FISH
	present study

	D9S1
	DNA segment (ETH 225)
	10
	9
	2
	SP
	de Hondt et al., 1997

	D9S3
	DNA segment  (TGLA73)
	10q24
	9q23*
	2
	FISH
	present study

	D9S5
	DNA segment  (INRA127)
	10q15
	9q14*
	2
	FISH
	present study

	DEFB@
	beta-defensin
	1p12
	27q13-14
	25
	FISH
	lannuzzi et al., 1996b, 2001c

	DIK26
	DNA segment  (411G12)
	1q28
	1
	10
	FISH
	present study

	DMD5
	dystrophin (muscular dystrophy, Duchenne and Becker types), includes DXS142, DXS164, DXS206, DXS230, DXS239, DXS268, DXS269, DXS270, DXS272 (361B7)
	Xq41-42
	Xq33-34
	X
	FISH
	lannuzzi et al., 2000b

	DSC1
	desmocollin 1
	22q22
	24q21
	28
	FISH
	lannuzzi et al., 2001c

	DVEPC076
	DNA segment
	Xq23
	Xp11-12
	X
	FISH
	lannuzzi et al., 2000b

	DVEPC102
	DNA segment
	Xq44
	Xq35
	X
	FISH
	lannuzzi et al., 2000b

	DVEPC107
	DNA segment 
	Xq24-25
	Xq21-22
	X
	FISH
	lannuzzi et al., 2000b

	DVEPC109
	DNA segment 
	Xq24-25
	Xq23
	X
	FISH
	lannuzzi et al., 2000b

	DVEPC113
	DNA segment 
	1q47
	1q45*
	10
	FISH
	present study

	DVEPC119
	DNA segment  
	1q45
	1q44-45
	10
	FISH
	present study

	DVEPC132
	DNA segment 
	Xq25-31
	Xq21
	X
	FISH
	lannuzzi et al., 2000b

	DVEPC137
	DNA segment 
	Xq23
	Xp11
	X
	FISH
	lannuzzi et al., 2000b

	DXS113
	DNA segment (DVEPC053)
	Xq45
	Xq41
	X
	FISH
	lannuzzi et al., 2000b

	DXS30
	DNA segment (IDVGA82)
	Xq44
	Xq34
	X
	FISH
	lannuzzi et al., 1998a

	DXS44
	DNA segment (DVEPC014)
	Xq21
	Xp22
	X
	FISH
	lannuzzi et al., 2000b

	DXS51
	DNA segment (DVEPC027)
	Xq38
	Xq32
	X
	FISH
	lannuzzi et al., 2000b

	DXS54
	DNA segment (DVEPC041)
	Xq23
	Xp11-12
	X
	FISH
	lannuzzi et al., 2000b

	DXS61
	DNA segment (DVEPC052)
	Xq21
	Xp22
	X
	FISH
	lannuzzi et al., 2000b

	DXS67
	DNA segment (DVEPC065)
	Xq31-32
	Xp24
	X
	FISH
	lannuzzi et al., 2000b

	DXYS3
	DNA segment (TGLA325)
	Xq46-47                     Yq21-22
	Xq43

Yp13
	X
	FISH
	lannuzzi et al., 2000b 

	DYZ10
	DNA segment (IDVGA50)
	Yq12-1.10
	Yq 11-12.3
	Y
	FISH
	lannuzzi et al., 1998a

	EDN1
	endothelin 1
	2p24
	 23q25*
	20
	FISH
	Di Meo et al., 2000

	EDNRB
	endothelin receptor type B
	13q22
	12q22
	27
	FISH
	lannuzzi et al., 2001a

	EEF2
	elongation factor 2
	9q15
	7q15
	22
	FISH
	lannuzzi et al., 1997c

	ELN
	elastin (supravalvular aortic stenosis, Williams-Beuren syndrome)
	24q21
	25q22
	8
	FISH
	lannuzzi et al., 2001c

	F10
	coagulation factor X
	13
	12
	27
	SP
	Oraby et al., 1998

	FDX1(AD)
	ferredoxin,ion sulfur electron transport protein for mitochondrial P450s
	16q21
	15q14*
	19
	FISH
	lannuzzi et al., 2001a

	FGG
	fibrinogen, gamma polypeptide 111B7
	17q13
	17q13
	23
	FISH
	lannuzzi et al., 2001c

	FNl
	fibronectin
	2q
	2
	17
	SP
	Othman and El Nahas, 1999

	FSHB
	follicle stimulating hormone, beta polypeptide 114R2C11
	16q28
	15q26-27
	19
	FISH-SP
	lannuzzi et al., 2001c; Oraby et al., 1998

	FUCAIP
	fucosidase alpha-L-1 tissue
	2q
	2
	17
	SR
	El Nahas et al., 1996a

	GAPD
	glyceraldehyde-3phosphate dehydrogenase
	4q
	5
	3
	SZ-SC
	de Hondt et al., 1991; El Nahas et al., 1993

	GAS
	gastrin
	3p22
	19q17*
	21
	FISH
	lannuzzi et al., 2001a

	GGTA1
	alpha-galactosyltansferase 1
	12q36
	11q26
	16
	FISH
	lannuzzi et al., 1997c

	GH1
	growth hormone 1
	3p24
	19q22
	21
	FISH
	lannuzzi et al., 1999; 2001c

	GJA1

(CX43)
	gap junction protein, alpha 1, 43kD (connexin 43)
	10q17
	9q15-16
	2
	FISH
	lannuzzi et al., 1998a

	GLI2
	gli-kruppel family member 2
	2q29
	2q31*
	17
	FISH
	lannuzzi et al., 2001a

	GNAS1 (BIO145)
	guanine nucleotide binding protein (G protein), alpha stimulating activity polypeptide 1  
	14q22
	13q22
	11
	FISH
	lannuzzi et al., 2001b

	GNRHR
	gonadotropin-releasing hormone receptor
	7q32
	6q31*
	15
	FISH
	lannuzzi et al., 2000d

	GPI
	glucose phosphate isomerase 
	18q24
	18q24
	9
	FISH
	lannuzzi et al., 2001c

	GRP58
	glucose regulated protein 58kD
	20q24
	21
	4
	FISH
	lannuzzi et al., 2001a

	GSTA1
	glutathione S-transferase A1
	2p22
	23q15-21*
	20
	FISH
	lannuzzi et al., 2000d

	HBA 
	hemoglobin alpha 1
	24q13
	25
	8
	FISH
	lannuzzi et al., 2000a

	HBB
	hemoglobin,beta                      
	16q25
	15q22-27
	19
	FISH-SP
	lannuzzi et al., 2001; Oraby et al., 1998

	HCK (BIO89)
	haemopoietic cell kinase       
	14q22
	13q22
	11
	FISH
	lannuzzi et al., 2001b

	HEXA
	beta-N acetyl glucosaminidase
	11
	10
	5
	SZ
	El Nahta, 1996; El Nahas et al., 2001

	HRH1
	histamine receptor H1
	21q24
	22q24*
	12
	FISH
	present study

	HSD3B1
	hydroxy-delta-5-steroid dehydrogenase, 3 beta- and steroid delta-isomerase 1

219F9
	6q21
	3q21
	6
	FISH
	lannuzzi et al., 2001c

	IDVGA70
	DNA segment 
	18q22
	18q21
	9
	FISH
	Di Meo et al. 2003

	IDVGA74
	DNA segment
	18q13
	18q13
	9
	FISH
	Di Meo et al. 2003

	IFN1@
	interferon, alpha, leukocyte
	3q15
	8q15
	18
	FISH
	lannuzzi et al., 2001c 

	IFNG
	gamma interferon
	4q23
	5q23
	3
	ISH-FISH
	Hassanane et al., 1994; Di Meo et al., 2000 Iannuzzi et al., 2001c 

	IFNT
	trophoblast interferon
	3q15
	8q15
	18
	FISH
	lannuzzi et al., 1993a 

	IFNW
	omega interferon
	3q15
	8q15
	18
	FISH
	lannuzzi et al., 1993a; 

	IGF1
	insulin-like growth factor 1 

(somatomedin C)
	4q31
	5q31*
	3
	FISH-SP
	Di Meo et al., 2000; El Nahas et al., 1999

	IGF2
	insulin-like growth factor 2 

(somatomedin A) 
	5p19
	29q24
	7
	FISH
	lannuzzi et al., 2001c

	IGF2R
	insulin-like growth factor 2 receptor 
	10q26
	9q26
	2
	FISH
	lannuzzi et al., 2001c

	IGFBP3
	insulin-like growth factor binding 

protein-3
	8q24
	4p26*
	13
	FISH
	Di Meo et al., 2000

	IGH@
	immunoglobulin heavy locus 
	20q24
	21q24
	4
	FISH
	Di Meo et al., 2001

	IGHG
	immunoglobulin gamma heavy chain
	20q22-24
	21q24
	4
	ISH
	Hassanane et al., 1993

	IL1B
	interleukin 1, beta
	12q26
	11q 22-24
	16
	FISH
	lannuzzi et al., 2000c

	IL2RA
	interleukine 2receptor alfa 
	14q13
	13q13
	11
	FISH
	lannuzzi et al., 2001c

	IL3
	interleukin 3 
	9q15
	7q15-21
	22
	FISH
	present study

	INHA
	inhibin A subunit
	2q
	2q36-42
	17
	SP
	de Hondt et al., 2000

	INHBA
	inhibin, beta A (activin A, activin AB alpha polypeptide) 
	8q24
	4q26
	13
	FISH-SP
	lannuzzi et al., 2001c; Othman and El Nahas 1999

	KRT
	keratin 
	4q21
	5q14-23
	3
	FISH
	Di Meo et al., 2000

	KRTAP8
	keratin associated protein HGT-F
	1q12
	1q12
	10
	FISH
	lannuzzi et al., 2000a

	L08239
	human EST LO8239 
	Xq34
	Xq31
	X
	FISH
	lannuzzi et al., 2000b

	LAMP
	lysosome-associated membrane protein 145F2
	Xq12
	Xp23-24
	X
	FISH
	lannuzzi et al., 2000b

	LDHA
	lactate dehydrogenase A
	5p
	29
	7
	SZ
	El Nahas et al., 1999

	LDHB
	lactate dehydrogenase B
	4q
	5
	3
	SZ-SC
	de Hondt et al., 1991; El Nahas et al., 1993, 1999

	LDLR
	low-density lipoprotein receptor
	9
	7
	22
	SP
	de Hondt et al., 1997

	LGB
	lactoglobulin, beta
	12q38
	11q28
	16
	FISH-SP
	lannuzzi et al., 2001c; Othman and El Nahas 1999

	LHB
	luteinizing hormone beta polypeptide 
	18q24
	18q24*
	9
	FISH
	lannuzzi et al., 2001a

	LIF
	leukemia inhibitor factor
	17q13
	17q12
	23
	FISH
	lannuzzi et al., 2001a

	LPO
	lactoperoxydase
	3p13
	19q13
	21
	FISH
	lannuzzi et al., 2001a

	LTF
	lactotransferrin 
	21q24
	22q24
	12
	FISH
	lannuzzi et al., 2001c

	LYZ
	lysozyme
	4q23
	5q23
	3
	FISH
	lannuzzi et al., 1993b

	MAP1B
	microtubule associated protein 1B
	19q13
	20q13.1
	14
	FISH
	lannuzzi et al., 1998a; 2001c; 

	MAP2
	microtubule associated protein 2C
	3p22
	19q21-22*
	21
	FISH-SP
	lannuzzi et al., 2001a; de Hondt et al., 2000

	MBP
	myelin basic protein
	22
	24q11-13.2
	28
	SR
	El Nahas et al., 1996a

	MCM104
	DNA segment
	18q24
	18q24*
	9
	FISH
	present study

	MCM218
	DNA segment
	8q15
	4q14*
	13
	FISH
	present study

	MCM74
	DNA segment
	Xq44
	Xq35
	X
	FISH
	lannuzzi et al., 2000b

	ME1
	malic enzyme
	10
	9
	2
	SZ
	de Hondt et al., 1991; El Nahas et al., 1998

	MMP1
	 matrix metalloproteinase 1
	16q13
	15q12*
	19
	FISH
	lannuzzi et al., 2001a

	MT2A
	metallothionein 2 A
	18q15
	18q24*
	9
	FISH
	lannuzzi et al., 2001a

	MTP
	microsomal triglyceride transfer protein (large polypeptide, 88kD)
	7q21
	6q15*
	15
	FISH
	Di Meo et al., 2000

	MYC
	v-myc avian myelocytomatosin viral oncogene
	15q16-17
	14q16
	24
	FISH
	lannuzzi et al., 2001a

	NCK1
	NCK adaptor protein 1
	1q45
	1q43*
	10
	FISH
	lannuzzi et al., 2000a

	NF1
	neurofibromin 1 (neurofibromatosis, von Recklinghausen disease, Watson disease)
	3p13
	19q14
	21
	FISH
	lannuzzi et al., 1999

	NGFB
	nerve growth factor, beta polypeptide
	6q23
	3q23
	6
	FISH
	lannuzzi et al., 2000a

	NP
	nucleoside phosphorylase
	11q15
	10q21*
	5
	FISH-SZ
	lannuzzi et al., 2001a; El Nahas et al., 1998

	NPR3


	natriuretic peptide receptor C (ANPRC)
	19q19
	20q17*
	14
	FISH
	present study

	NRAS
	neuroblastoma RAS viral (v-ras) oncogene homolog
	6q25
	3q23*
	6
	FISH
	lannuzzi et al., 2000a

	OarAE101
	DNA segment 
	7q21
	6q18*
	15
	FISH
	present study

	OarCP09
	DNA segment 
	15q24
	14q24*
	24
	FISH
	present study

	OarCP16
	DNA segment  
	17q26
	17q13*
	23
	FISH
	present study

	OarCP73
	DNA segment
	2p13
	23q13*
	20
	FISH
	present study

	OarFCB5
	DNA segment  (OARFCB005)
	4q21
	5q21*
	3
	FISH
	present study

	OarHH35
	DNA segment
	8q32
	4q31*
	13
	FISH
	present study

	OarHH56
	DNA segment 
	2p24
	23q24*
	20
	FISH
	present study

	OarJMP58
	DNA segment 
	1p25
	27q23*
	25
	FISH
	present study

	OCAM
	  opioid binding and cell adhesion molecule
	5p15
	29q22*
	7
	FISH-SP
	lannuzzi et al., 2000a; El Nahas et al., 1999

	OPN1SW

(BCP)
	opsin 1 (cone pigments), short-wave-sensitive (color blindness, tritan)
	8q32
	4q32*
	13
	FISH
	Di Meo et al., 2000

	OXT
	prepro-oxitocin
	14q22
	13q21-22
	11
	FISH–SP
	lannuzzi et al., 2001b;  de Hondt et al., 1997

	P4HB
	procollagen-proline, 2-oxoglutarate 4-dioxygenase (proline 4-hydroxylase), beta polypeptide  (protein disulfide isomerase; thyroid hormone binding protein p55)
	3p24
	19q22
	21
	FISH
	lannuzzi et al., 1999

	PAX6
	paired box homeotic gene 6
	16q29
	15q27*
	19
	FISH
	lannuzzi et al., 2001a

	PDE6B
	phosphodiesterase 6B, cGMP-specific, rod, beta (congenital stationary night blindness 3, autosomal dominant)
	7q36
	6q36*
	15
	FISH
	Di Meo et al., 2000

	PGD
	phosphogluconate dehydrogenase
	5q23
	16q21*
	1
	FISH-SZ
	lannuzzi et al., 2001a ;  El Nahas et al., 1999

	PGK1
	phosphoglycerate kinase 1 
	Xq32-33
	Xq25-26
	X
	FISH
	lannuzzi et al., 2000b, 2001c

	PGM3
	phosphoglucomutase
	10
	9
	2
	SZ
	El Nahas et al., 1998

	PGY3
	P glycoprotein 3/multiple drug resistance
	8
	4
	13
	SR
	El Nahas et al., 1996a

	PIGR
	  polymeric immunoglobulin receptor 
	5q12
	16q12
	1
	FISH
	lannuzzi et al., 2001c

	PKM2
	pyruvate kinase muscle 2
	11
	10
	5
	SZ
	El Nahas et al., 1998

	PLAT
	plasminogen activator, tissue
	1p25
	27q18-19
	25
	FISH
	lannuzzi et al., 2000a

	PLP3 (PLP1)
	proteolipid protein1 (Pelizaeus-Merzbacher disease, spastic paraplegia 2, uncomplicated) 
	Xq24-25
	Xq11-12
	X
	FISH
	lannuzzi et al., 2000b

	PNMT
	phenylethanolamine N methyl transferase
	3p22
	19q17*
	21
	FISH
	lannuzzi et al., 2001a

	PRL
	prolactin
	2p
	23
	20
	SP
	Othman and El Nahas, 1999

	PRNP
	prion protein (p27-30) (Creutzfeld-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal familial insomnia)
	14q15
	13q15
	11
	FISH-SP
	lannuzzi et al., 1998b; de Hondt et al., 1997

	PROC
	map protein C
	2q12
	2q12
	17
	FISH
	lannuzzi et al., 2000c

	RASA1
	GTPase activating protein RAS p21 
	9q2.14
	7q25
	22
	FISH
	lannuzzi et al., 2001a,  2001c

	RB1
	retinoblastoma 1  
	13q13
	12q13
	27
	FISH
	lannuzzi et al., 2001c

	RBP3B
	  retinol binding protein 3, interstitial 
	4p18
	28q19*
	29
	FISH-SP
	present study

	RHD
	rhesus blood groups, D antigen
	2q35
	2q45
	17
	FISH
	Iannuzzi et al., 2001a

	RM006
	DNA segment (RM006)
	9q15
	7q15*
	22
	FISH
	present study

	RYR1
	ryanodine receptor 1
	18q23-24
	18q23-24
	9
	FISH
	lannuzzi et al., 2001a

	S100A6 (CACY)
	S100 calcium-binding protein A6 (calcyclin)
	6q15
	3q21*
	6
	FISH
	lannuzzi et al., 2000a

	SERPINA1
	protease inhibitor 1, alpha-1-antitrypsin 
	20q24
	21q24*
	4
	FISH
	lannuzzi et al., 2001a

	SGCG

(DAGA4)
	dystrophin associated glycoprotein, gamma sarcoglycan
	13q15
	12q15-21*
	27
	FISH
	lannuzzi et al., 2001a

	SLC25A6
	solute carrier family 25 (mitochondrial carrier; adenine nucleotide translocator), member 6 
	Xq46-47                     Yq21-22
	Xq43

Yp23
	X
	FISH
	lannuzzi et al., 2000b

	SOD1
	superoxide dismutase 1, soluble (amyotrophic lateral sclerosis 1 (adult)
	1q12-13
	1q14
	10
	FISH
	lannuzzi et al., 2001c

	SOD2
	superoxide dismutase
	10
	9
	2
	SZ
	de Hondt et al., 1991

	SRCRSP5
	DNA segment (SRCRSP5)
	20q15
	21q14*
	4
	FISH
	present study

	SRY
	sex determining region Y
	Yq17
	Yq12.3
	Y
	FISH
	present study

	TCRB
	T-cell receptor beta cluster
	8*
	4
	13
	SR
	El Nahas et al., 1996a

	TG
	thyroglobulin 
	15q13
	14q13
	24
	FISH
	lannuzzi et al., 2001c

	THBD 
	thrombomodulin 
	14q15
	13q17
	11
	FISH
	lannuzzi et al., 2001b

	TNFRSF6
	tumor necrosis factor receptor superfamily, member 6
	23q13
	26q13
	26
	FISH
	lannuzzi et al., 2001c

	TOP1
	topoisomerase (DNA) I 
	14q22-23
	13q22-23
	11
	FISH
	lannuzzi et al., 2001b

	TP53
	tumor protein p53
	3p15
	19q15-16
	21
	ISH
	lannuzzi et al., 1999

	TPI1
	triose-phosphate isomerase 1
	4q
	5
	3
	SZ-SC
	de Hondt et al., 1991; El Nahas et al., 1993

	TPM1
	alpha tropomyosin
	11q26
	10q26*
	5
	FISH
	lannuzzi et al., 2001a

	TRB@ 
	β T-cell receptor locus 
	8q34
	4q34
	13
	FISH
	Antonacci et al., 2001

	UMPS
	uridine monophosphate syntase
	1q31
	1q31q36
	10
	FISH
	lannuzzi et al., 1994b

	UOX
	urate oxidase
	6q31
	3q32*
	6
	FISH
	lannuzzi et al., 2000a

	VIL
	villin
	2q33
	2q43
	17
	FISH
	lannuzzi et al.,  1997d; 2001c

	VIM
	vimentin 
	14q15
	13q16-17
	11
	FISH
	lannuzzi et al., 2001b

	WT1
	wilms tumor 1
	16q29
	15q26*
	19
	FISH
	lannuzzi et al., 2001a

	X81804
	zinc finger protein
	18q24
	18q24
	9
	FISH
	lannuzzi et al., 1997e

	XBM31
	DNA segment
	Xq45
	Xq42
	X
	FISH
	lannuzzi et al., 2000b

	YES1
	Yamagushi sarcoma viral oncogene homolog 1
	22
	24
	28
	SR
	El Nahas et al., 1996a

	ZFY
	zinc finger protein Y-linked
	Yq21
	Yp12.2
	Y
	FISH
	lannuzzi et al., 2001c

	ZNF164
	zinc finger protein 164
	17q24
	17q24
	23
	FISH
	lannuzzi et al., 1997e


FISH: direct assignment by fluorescence in situ hybridization; ISH: direct assignment by isotopic in situ hybridization; S: indirect assignment by using somatic cell hybrids; P: polymerase chain reaction; Z: isozyme electrophoresis; R: restriction endonuclease; I: immuno fluorescence; C: chromosome identification
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