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Chicken MHC and Rfp-Y region

ChickenChicken microchromosomemicrochromosome 16 (GGA16):16 (GGA16):

MHC MHC complexcomplex –– NOR NOR –– RfpRfp--YY regionregion

MHC (B MHC (B complexcomplex)): 19 : 19 genesgenes, 92 , 92 kbkb ((KaufmanKaufman etet al.al.
1999, 1999, ImmunolImmunol RevRev, 167:101, 167:101--117) 117) 

RfpRfp--YY regionregion: : MHCMHC--likelike, , containscontains at at leastleast 2 2 
nonnon--classicalclassical class I class I genesgenes and 3 and 3 nonnon--classicalclassical
class II class II genesgenes ((MillerMiller etet al.al., 1994, , 1994, ProcProc NatlNatl AcadAcad Sci, 91:4397Sci, 91:4397--4401; 4401; 
MillerMiller etet al.al., 1996, , 1996, ProcProc NatlNatl AcadAcad Sci, 93:3958Sci, 93:3958--3962)3962)
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AnalisedAnalised genesgenes

B B complexcomplex:: TapasinTapasin
TAP1TAP1
TAP2TAP2

RfpRfp--YY regionregion:: YFVYFV
YFVIYFVI
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AbbreviationsAbbreviations

BB BroilerBroiler
OVAOVA LayerLayer
RR BreederBreeder
PPPPPP PepoiPepoi
PERPER ErmellinatoErmellinato di Rovigodi Rovigo
PRL  PRL  Robusto Robusto LionatoLionato
PRMPRM Robusto MaculatoRobusto Maculato
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MethodsMethods

Design of Design of specificspecific primerprimer pairspairs

GenomicGenomic DNA PCRDNA PCR

SequencingSequencing

In In silicosilico analysisanalysis PolyBayesPolyBayes
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TapasinTapasin

ProductProduct of 448 of 448 bpbp: : ExonExon 5 5 –– IntronIntron –– ExonExon 66

66 66 animalsanimals analisedanalised

98% 98% homologyhomology withwith BLASTnBLASTn vsvs AJ004999 and AJ004999 and 
AL023516AL023516

FromFrom alignmentalignment withwith ClustalWClustalW: : nucleotidenucleotide
differencesdifferences due due toto heterozigosityheterozigosity
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ClustalWClustalW alignmentalignment ((exampleexample))

OVA15           CCRTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300
OVA18           CCRTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
R1              CCRTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
PER315          CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
PRL106          CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
OVA5            CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
PER314          CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
OVA12           CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
OVA16           CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
B1              CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
R8              CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
B4              CCRTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
B6              CCRTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
B5              CCRTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
R3              CCRTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
B8              CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
B13             CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
R7              CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
R5              CCGTGGTTAGGAGGGTCTGAGGGACATCAGGACCATGGCCTGGGACAATGGGAGATCATG 300 
                ** ********************************************************* 
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PolyBayesPolyBayes rulesrules

BayesianBayesian--statisticalstatistical formulationformulation thatthat calculatescalculates the SNP   the SNP   
probabilityprobability score [P(SNP)]score [P(SNP)]

IsIs basedbased onon::
AlignmentAlignment depthdepth
Base Base callscalls
Base Base qualityquality valuesvalues
Base Base compositioncomposition
A priori A priori polymorphismpolymorphism raterate

OutputOutput: list of candidate : list of candidate polymorphicpolymorphic sitessites, , eacheach withwith anan
associatedassociated SNP SNP probabilityprobability score score 
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PolyBayesPolyBayes resultsresults

SNP position Transition/Transversion P(SNP) 
93 C/T 0.999999992848812 
94 G/A 1 

113 C/T 1 
125 C/T 0.999999998917252 
161 C/T 1 

167 C/T 1 

176 G/A 1 

196 G/A 1 

217 C/T 0.99997349531803 
243 G/A 1 

370 C/T 1 

404 C/T 0.999932085883546 
 

1212 SNP SNP sitessites identifiedidentified
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TAP1TAP1

ProductProduct of 431 of 431 bpbp: : ExonExon 5 5 –– IntronIntron –– ExonExon 66

67 67 animalsanimals analisedanalised

98% 98% homologyhomology withwith BLASTnBLASTn vsvs AL023516AL023516

ClustalWClustalW
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PolyBayesPolyBayes resultsresults

SNP Position Transition/Transversion P(SNP) 
68 A/G 1 
89 C/T 1 
96 C/T 1 

110 C/T 1 
111 A/G 1 
116 G/T 1 
136 G/A 0.999552795039223 
146 T/C 1 
197 C/T 0.9999999978104289 
210 G/A 0.99 
250 C/T 1 
257 C/T 0,992578909243932 
274 G/A 1 
331 G/A 1 
340 G/A 0,998486641554802 
367 C/T 1 
368 C/T 1 
372 A/G 0.999999982112263 

 

1818 SNP SNP sitessites identifiedidentified
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TAP2TAP2

ProductProduct of 399 of 399 bpbp: : ExonExon 4 4 –– IntronIntron –– ExonExon 5 5 ––
IntronIntron –– ExonExon 6               6               

66 66 analisedanalised animalsanimals

97% 97% homologyhomology withwith BLASTnBLASTn vsvs AL023516AL023516

ClustalWClustalW
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PolyBayesPolyBayes resultsresults

SNP Position Transition/Transversion P(SNP) 
22 A/C 1 
23 G/A 1 
37 G/A 1 
41 G/A 1 
60 A/C/T 1 
61 G/A 1 
89 C/T 1 
97 A/C 1 
98 G/A/- 1 

116 C/T 0.996341190717853 
131 G/A 1 
134 G/A 1 
143 G/A 1 
157 G/A 1 
180 G/A 1 
188 C/T 1 
212 A/T 1 
248 G/A 1 
261 C/G 0.999639450470216 
300 C/T 1 
336 C/G 1 

 

2121 SNP SNP sitessites identifiedidentified
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YFVIYFVI

ProductProduct of 198 of 198 bpbp: : ExonExon 2 2 -- IntronIntron

56 56 analisedanalised animalsanimals

98% 98% homologyhomology withwith BLASTnBLASTn vsvs AF218784AF218784

ClustalWClustalW
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PolyBayesPolyBayes resultsresults

SNP Position Transition/Transversion P(SNP) 
65 C/T 0.999999999761322 

122 G/A 1 
 

22 SNP SNP sitessites identifiedidentified



ptplodi@tecnoparco.org

YFVYFV

Total Total productproduct: 1791 : 1791 bpbp ((fromfrom exonexon 1 1 toto exonexon 6)6)

1 2507
84 390

YFV2 (307bp)

320 585

YFV3
(266bp)

526 1105

YFV4 (580bp)

1003 1876

RFPY (874bp)
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YFVYFV

AlignmentAlignment depthdepth::
YFV2         24YFV2         24
YFV3         28YFV3         28
YFV4         22YFV4         22
RFPY          5RFPY          5

95% 95% homologyhomology withwith BLASTnBLASTn vsvs AF218783AF218783

ClustalWClustalW
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ClustalWClustalW alignmentalignment ((exampleexample))

B7              CAGAAGGCCCRGGGCGGTGAGCGGGATTTTGACTGGTTCCTGAGCAGGCTGCCGGAACGC 240
B8              CAGAAGGCCCRGGGCGGTGAGCGGGATTTTGACTGGTTCCTGAGCAGGCTGCCGGAACGC 240
OVA11           CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACTGGKKCCTGRGCAGGCTGCCGGAACGC 240
PRM328          CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACTGGKKCCTGRGCAGGCTGCCGGAACGC 240
OVA12           CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACWGGKKCCTGRGCAGGCTGCCGGAACGC 240
OVA13           CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACWGGKKCCTGRGCAGGCTGCCGGAACGC 240
B9              CAGAAGGCCCRGGGCGGTGAGCGGGATTTTGACTGGKKCCTGAGCAGGCTGCCGGAACGC 240
OVA9            CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACAGGGGCCTGGGCAGGCTGCCGGAACGC 240
OVA16           CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACAGGGGCCTGGGCAGGCTGCCGGAACGC 240
OVA18           CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACAGGGGCCTGGGCAGGCTGCCGGAACGC 240
PER314          CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACAGGGGCCTGGGCAGGCTGCCGGAACGC 240
PER316          CAGAAGGCCCAGGGCGGTGAGCGGGATTTTGACAGGGGCCTGGGCAGGCTGCCGGAACGC 240
PPP350          CAGAAGGCCCGGGGCGGTGAGCGGGATTTTGACAGGGGCCTGGGCAGGCTGCCGGAACGC 240
OVA14           CAGAAGGCCCAGGGTGGTGAGCGGGATTTTGACTGGTTCCTGAGCAGGCTGCCGGAACGC 240
B15             CAGAAGGCCCGGGATGGTGAGCAGGATTTCTGCGGGTTCCTGAGCAGGCTGCCGGAACAC 240
                ********** **  ******* ******   * **  **** *************** * 
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PolyBayesPolyBayes resultsresults

IdentifiedIdentified 9090 SNP SNP sitessites::

P(SNP) P(SNP) isis >0.99>0.99 forfor everyevery SNP siteSNP site

Transition/Transversion No. of sequences 
G/A 30 
C/T 23 
G/C 8 
A/T 5 
C/A 15 
G/T 7 

A/C/T 1 
A/G/T 1 
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ConclusionsConclusions

InternationalInternational ChickenChicken PolymorphismPolymorphism MapMap
ConsortiumConsortium (2004, Nature, 432:717(2004, Nature, 432:717--722)722): 5 : 5 SNPsSNPs kbkb--11

ExceptionException: GGA16 : GGA16 higherhigher numbernumber of of SNPsSNPs
((>12 >12 SNPsSNPs kbkb--11))

MHC MHC genesgenes in in thisthis work:work:

thethe high high numbernumber of of SNPsSNPs
withinwithin GGA16 GGA16 isis confirmedconfirmed
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