Supplimentary Tables & Figure legends










Suppl Figure 1. Amino acid comparison of the predicted cattle and African wildlife MC3R protein product and human (Hs, NM_019888.3) form of the receptor. Differences in polypeptide sequences are shown by one letter symbols for amino acid residues, whereas residues identical to Kudu MC3R are hidden. Hs (Human, Homo sapiens); Bt (Cow, Bos taurus); Sc (African buffalo, Syncerus caffer); To (Eland, Taurotragus oryx); Ti (Lesser Kudu, Tragelaphus imberbis); Ct (Blue wildebeest, Connochaetes taurinus); Am (Springbok, Antidorcas marsupialis); Og (Gemsbok, Oryx gazella); Kl (Lechwe, Kobus leche); Dd (Fallow deer, Dama dama); Eq (Burchel's Zebra, Equus quagga burchellii); Cs (White rhinoceros, Ceratotherium simum); Cc (Spotted hyena, Crocuta crocuta).  
Suppl Figure 2. Phylogenetic analysis of the melanocortin-3-receptor nucleotide sequences by neighbour-joining. Based on the full-exon sequence of MC3R orthologs in the cow (Bos taurus), African buffalo (Syncerus caffer), eland (Taurotragus oryx), Lesser kudu (Tragelaphus imberbis), Blue wildebeest (Connochaetes taurinus), springbok (Antidorcas marsupialis), gemsbok (Oryx gazella), lechwe (Kobus leche) and Fallow deer (Dama dama). MC3R sequence for Human (Homo sapiens), Domestic dog (Canis familiaris), Asiatic elephant (Elaphus maximus) and Pig (Sus scrofa) from NCBI are included with our sequencing data, with the mouse (Mus musculus) as an outgroup. The numbers at the nodes indicate percentage of 1000 bootstrap replicas. The tree is unrooted (Bar = 10 substitutions per site).
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       Table 4. Nucleotide sequence comparison of human MC3R with cow, African bovid and wildlife species. 

Bt Sc To Ti Ct Am Og Kl Dd Eq * Cs * Cc *

Hs 89.4 90.0 89.8 89.8 89.4 89.5 89.8 89.4 89.0 91.3  * 91.8  * 88.3  *

Bt 98.8 97.0 96.9 96.9 96.8 97.0 97.8 96.0 90.6  * 90.8  * 89.3  *

Sc 97.8 97.9 97.9 97.8 98.0 98.4 97.1 91.4  * 91.9  * 90.2  *

To 99.2 96.6 96.3 96.5 97.1 96.2 91.4  * 91.1  * 89.5  *

Ti 96.7 96.5 96.6 97.2 96.5 91.1  * 91.1  * 89.5  *

Ct 97.2 98.3 97.6 96.3 91.4  * 91.7  * 89.9  *

Am 97.1 97.3 96.7 91.0  * 91.6  * 90.0  *

Og 97.5 96.5 91.8  * 92.0  * 90.0  *

Kl 97.0 91.0  * 91.5  * 89.7  *

Dd 90.9  * 91.5  * 90.0  *

Eq * 94.5  * 90.7  *

Cs * 90.8  *

* Sequence is 98 % complete

Shaded fields highlight similarity between Ruminants

Hs (Human, Homo sapiens); Bt (Cow, Bos taurus); Sc (African buffalo, Syncerus caffer ); To (Eland, Taurotragus oryx ) ;Ti (Lesser Kudu, Tragelaphus imberbis); 

Ct (Blue wildebeest, Connochaetes taurinus); Am (Springbok, Antidorcas marsupialis)  ; Og (Gemsbok, Oryx gazella ) ; Kl (Lechwe, Kobus leche); 

Dd (Fallow deer, Dama dama) ; Eq (Burchel's Zebra, Equus quagga burchellii); Cs (White rhinoceros, Ceratotherium simum) ; Cc (Spotted hyena, Crocuta crocuta).
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		       Table 4. Nucleotide sequence comparison of human MC3R with cow, African bovid and wildlife species. 



						Bt		Sc		To		Ti		Ct		Am		Og		Kl		Dd		Eq *		Cs *		Cc *

		Hs				89.4		90.0		89.8		89.8		89.4		89.5		89.8		89.4		89.0		91.3  *		91.8  *		88.3  *

		Bt						98.8		97.0		96.9		96.9		96.8		97.0		97.8		96.0		90.6  *		90.8  *		89.3  *

		Sc								97.8		97.9		97.9		97.8		98.0		98.4		97.1		91.4  *		91.9  *		90.2  *

		To										99.2		96.6		96.3		96.5		97.1		96.2		91.4  *		91.1  *		89.5  *

		Ti												96.7		96.5		96.6		97.2		96.5		91.1  *		91.1  *		89.5  *

		Ct														97.2		98.3		97.6		96.3		91.4  *		91.7  *		89.9  *

		Am																97.1		97.3		96.7		91.0  *		91.6  *		90.0  *

		Og																		97.5		96.5		91.8  *		92.0  *		90.0  *

		Kl																				97.0		91.0  *		91.5  *		89.7  *

		Dd																						90.9  *		91.5  *		90.0  *

		Eq *																								94.5  *		90.7  *

		Cs *																										90.8  *





		* Sequence is 98 % complete

		Shaded fields highlight similarity between Ruminants

		Hs (Human, Homo sapiens); Bt (Cow, Bos taurus); Sc (African buffalo, Syncerus caffer ); To (Eland, Taurotragus oryx ) ;Ti (Lesser Kudu, Tragelaphus imberbis); 

		Ct (Blue wildebeest, Connochaetes taurinus); Am (Springbok, Antidorcas marsupialis)  ; Og (Gemsbok, Oryx gazella ) ; Kl (Lechwe, Kobus leche); 

		Dd (Fallow deer, Dama dama) ; Eq (Burchel's Zebra, Equus quagga burchellii); Cs (White rhinoceros, Ceratotherium simum) ; Cc (Spotted hyena, Crocuta crocuta).
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       Table 1. Sample source of the mammalian species investigated

(Sub)Order Family

Species, their common and abbreviated names

a

Sex

DNA Source Location

Ruminantia Bovidae

Antidorcas marsupialis (Springbok), Am (2)

*

Ear clip Private game farm, Kimberley district, Northern Cape

Bos taurus (Cattle), Bt (6)

M, F

EDTA Blood

Elsenburg, Stellenbosch University 

and Malmesbury state vet, Western Cape

Connochaetes taurinus (Blue wildebeest), Ct (2)

F

Tissue Mapungubwe National Park, Limpopo Province

Kobus leche (Lechwe), Kl (2)

M, F

EDTA Blood Johannesburg Zoo, Gauteng

Oryx gazella (Gemsbok), Og (1)

*

Ear clip Private game farm, Kimberley district, Northern Cape

Syncerus caffer (Buffalo), Sc (3)

*

EDTA Blood Hluhluwe-iMfolozi National Park, Mpumulanga

Tragelaphus imberbis (Lesser Kudu), Ti (2)

*

Tissue; ear clip

Skukuza,  Kruger National Park, Limpopo and 

private game farm, Kimberley district

Taurotragus oryx (Eland), To (2)

*

Tissue; 

EDTA Blood

Johannesburg Zoo, Gauteng 

Cervidae

Dama dama (Fallow deer), Dd (1)

*

Tissue Robben Island

PerissodactylaRhinocerotidae

Ceratotherium simum (White rhinoceros), Cs (1)

*

Tissue *

Equidae

Equus quagga burchellii (Burchel's Zebra), Eq (2)

M

Tissue Satara, Kruger National Park, Limpopo Province

Carnivora Hyaenidae

Crocuta crocuta (Spotted hyena), Cc (1)

*

Tissue * 

* Unknown

a

   The number in brackets denote the number of speciment examined.

All samples with known location were collected in South Africa.
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		       Table 1. Sample source of the mammalian species investigated



		(Sub)Order		Family		Species, their common and abbreviated namesa		Sex		DNA Source		Location





		Ruminantia		Bovidae		Antidorcas marsupialis (Springbok), Am (2)		*		Ear clip		Private game farm, Kimberley district, Northern Cape

						Bos taurus (Cattle), Bt (6)		M, F		EDTA Blood		Elsenburg, Stellenbosch University 
and Malmesbury state vet, Western Cape

						Connochaetes taurinus (Blue wildebeest), Ct (2)		F		Tissue		Mapungubwe National Park, Limpopo Province

						Kobus leche (Lechwe), Kl (2)		M, F		EDTA Blood		Johannesburg Zoo, Gauteng

						Oryx gazella (Gemsbok), Og (1)		*		Ear clip		Private game farm, Kimberley district, Northern Cape

						Syncerus caffer (Buffalo), Sc (3)		*		EDTA Blood		Hluhluwe-iMfolozi National Park, Mpumulanga

						Tragelaphus imberbis (Lesser Kudu), Ti (2)		*		Tissue; ear clip		Skukuza,  Kruger National Park, Limpopo and 
private game farm, Kimberley district

						Taurotragus oryx (Eland), To (2)		*		Tissue; 
EDTA Blood		Johannesburg Zoo, Gauteng 



				Cervidae		Dama dama (Fallow deer), Dd (1)		*		Tissue		Robben Island



		Perissodactyla		Rhinocerotidae		Ceratotherium simum (White rhinoceros), Cs (1)		*		Tissue		*



				Equidae		Equus quagga burchellii (Burchel's Zebra), Eq (2)		M		Tissue		Satara, Kruger National Park, Limpopo Province



		Carnivora		Hyaenidae		Crocuta crocuta (Spotted hyena), Cc (1)		*		Tissue		* 







		* Unknown

		a   The number in brackets denote the number of speciment examined.

		All samples with known location were collected in South Africa.
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Table 2. Sequence of oligonucleotide primers used for PCR amplification and sequencing of cattle and wildlife MC3R

Primer set Forward primer  5' to 3' Tm F (

⁰

C)Reverse primer 5' to 3' Tm R (

⁰

C)

Position

a 

Tm (

⁰

C)Cycles

MC3RBov1

GTACGTCACCATCTTCTACGCACTC

63.4

TTGCTAAACACCTGGGCCAG

63.4+426 to +104361 to 66 35

MC3RBov2

GCATCTGCGGTGTGGTGTT

63.2

AAGTGACCAGACTGAGAACCCTTG

63.1+518 to +101162 to 66 35

MC3RBov3

CTTGTACACTGGACAAGCGTCT

59.5

CATGGCAAGGAACATGGTGA

62.9 -123 to +59763 to 64 35

MC3RBov4

CTCGGGACCCTGCTGGAG

64.4

AGGCACACGA TGACCATCTTG

63.4 -48 to +57561 to 66 35

MC3RBov5

CTTTCCTGAAAGCAGCAGCAAC

63.6

AGGGAGATGCAGATCATGGAGT

62.3 -73 to +38364 to 65 35

MC3REq1

ATGAATGCTTCGTGCTGTCTG

61.4

GAGGAACATGTGCACGTAGAGAGT

62.0 +1 to +63661 to 63 35

MC3REq2

AGAGCAAGATGGTCATCGTGTG

62.6

GCAGCTGCAGAGAATCTCCTTA

61.2 +551 to +95163 to 65 35

MC3RCar1

AGCAATGAACGCTTCGTGCT

63.3

ATGGCGAAGAACATGGTGATG

63.2 -4 to +596 66 35

MC3RCar2

GGACAGGTACGTCACCATCTTCTA

61.6

TGCAGCTGCAGAGAATCTCCT

62.7 +420 to +952 62 35

MC3RCar3

AAGAGTGTCCGTGAAACTGGGT

62.2

AGGCTGCAGAGGAAGAAGTACA

60.6 -238 to +239 57 35

a

 Fragment position in comparison to human MC3R exon [GenBank: NM_019888.3], positions outside exon are more relative

Tm = Annealing temperature for each primer set. 
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		Table 2. Sequence of oligonucleotide primers used for PCR amplification and sequencing of cattle and wildlife MC3R



		Primer set		Forward primer  5' to 3'		Tm F (⁰C)		Reverse primer 5' to 3'		Tm R (⁰C)		Positiona 		Tm (⁰C)		Cycles



		MC3RBov1		GTACGTCACCATCTTCTACGCACTC		63.4		TTGCTAAACACCTGGGCCAG		63.4		+426 to +1043		61 to 66		35

		MC3RBov2		GCATCTGCGGTGTGGTGTT		63.2		AAGTGACCAGACTGAGAACCCTTG		63.1		+518 to +1011		62 to 66		35

		MC3RBov3		CTTGTACACTGGACAAGCGTCT		59.5		CATGGCAAGGAACATGGTGA		62.9		-123 to +597		63 to 64		35

		MC3RBov4		CTCGGGACCCTGCTGGAG		64.4		AGGCACACGA TGACCATCTTG		63.4		-48 to +575		61 to 66		35

		MC3RBov5		CTTTCCTGAAAGCAGCAGCAAC		63.6		AGGGAGATGCAGATCATGGAGT		62.3		-73 to +383		64 to 65		35

		MC3REq1		ATGAATGCTTCGTGCTGTCTG		61.4		GAGGAACATGTGCACGTAGAGAGT		62.0		+1 to +636		61 to 63		35

		MC3REq2		AGAGCAAGATGGTCATCGTGTG		62.6		GCAGCTGCAGAGAATCTCCTTA		61.2		+551 to +951		63 to 65		35

		MC3RCar1		AGCAATGAACGCTTCGTGCT		63.3		ATGGCGAAGAACATGGTGATG		63.2		-4 to +596		66		35

		MC3RCar2		GGACAGGTACGTCACCATCTTCTA		61.6		TGCAGCTGCAGAGAATCTCCT		62.7		+420 to +952		62		35

		MC3RCar3		AAGAGTGTCCGTGAAACTGGGT		62.2		AGGCTGCAGAGGAAGAAGTACA		60.6		-238 to +239		57		35





		a Fragment position in comparison to human MC3R exon [GenBank: NM_019888.3], positions outside exon are more relative

		Tm = Annealing temperature for each primer set. 
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Table 3. Sequence of oligonucleotide primers used for PCR amplification and sequencing of the bovid MC3RP (pseudogene).

Primer set Forward primer  5' to 3' Tm F (

⁰

C)Reverse primer 5' to 3' Tm R (

⁰

C)

Position

a 

Tm (

⁰

C) Cycles

MC3RP1

TGCTGGGGGTCTCCATCTT

63.0

GCATCCTTTCAGAGAGCCTGTT

62.1+740 to +1181 60 to 65 30 to 40

MC3RP2

GACCAGTTCATCCAGCACATG

61.5

TTCTCCCTTCCTGCTAAACACC

61.8+328 to +1053 63 35

MC3RP3

TGACTCCATGATCTGCATCTCC

62.5

CCACATTCATGCCATTGCA

62.5+471 to +1078 61 to 65 35 to 40

MC3RP4

GAGCAAGATGGTCATCGTGTG

61.7

TGGGGCAGGTGATGATGA

62.2+552 to +808 63 to 64 35 to 40

MC3RP5*

CTTTCCTGAAATCAGCAGCAAC

61.3

AGTCAGATGGCCGCAATCA

62.8-73 to +509 64 35

MC3RP6*

CCCAGGTTGGGATGTGAGA

61.9

AGGAAGACCTGTTCGTAGAAGCTG

62.4-336 to +119 61 to 62 35

a

 Fragment position in comparison/homologous to human MC3R exon [GenBank: NM_019888.3] and 511 bp upstream and 200 bp downstream of the exon.

Tm = Annealing temperature for each primer set. 

* Pseudogene primers 5 and 6 were used to determine  only cow and African buffalo sequence.
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		Table 3. Sequence of oligonucleotide primers used for PCR amplification and sequencing of the bovid MC3RP (pseudogene).



		Primer set		Forward primer  5' to 3'		Tm F (⁰C)		Reverse primer 5' to 3'		Tm R (⁰C)		Positiona 		Tm (⁰C)		Cycles



		MC3RP1		TGCTGGGGGTCTCCATCTT		63.0		GCATCCTTTCAGAGAGCCTGTT		62.1		+740 to +1181		60 to 65		30 to 40

		MC3RP2		GACCAGTTCATCCAGCACATG		61.5		TTCTCCCTTCCTGCTAAACACC		61.8		+328 to +1053		63		35

		MC3RP3		TGACTCCATGATCTGCATCTCC		62.5		CCACATTCATGCCATTGCA		62.5		+471 to +1078		61 to 65		35 to 40

		MC3RP4		GAGCAAGATGGTCATCGTGTG		61.7		TGGGGCAGGTGATGATGA		62.2		+552 to +808		63 to 64		35 to 40

		MC3RP5*		CTTTCCTGAAATCAGCAGCAAC		61.3		AGTCAGATGGCCGCAATCA		62.8		-73 to +509		64		35

		MC3RP6*		CCCAGGTTGGGATGTGAGA		61.9		AGGAAGACCTGTTCGTAGAAGCTG		62.4		-336 to +119		61 to 62		35





		a Fragment position in comparison/homologous to human MC3R exon [GenBank: NM_019888.3] and 511 bp upstream and 200 bp downstream of the exon.

		Tm = Annealing temperature for each primer set. 

		* Pseudogene primers 5 and 6 were used to determine  only cow and African buffalo sequence.




















