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-ARBLING
�฀ AND฀ #7
�฀ ARE฀ 14,฀ FOR฀ MARBLING฀ AND฀ CARCASS฀ WEIGHT�฀ AND฀ &-!฀ IS฀ A฀
GENETIC฀DISEASE฀FOR฀&ORELIMB
GIRDLE฀-USCULAR฀!NOMALY�฀-ARBLING
�฀AND฀#7
�฀HAVE฀
BEEN฀MAPPED฀WITH฀PROGENIES฀OF฀"ULL฀!�฀WHILE฀&-!฀HAS฀BEEN฀MAPPED฀WITH฀A฀PROGENIES฀
OF฀"ULL฀"�฀4HE฀CRITICAL฀REGIONS฀FOR฀-ARBLING
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-B฀�"4!��	�฀RESPECTIVELY�฀4O฀IDENTIFY฀RESPONSIBLE �CAUSATIVE฀
GENES฀OR฀3.0S฀FROM฀THESE฀RELATIVELY฀LARGE฀REGIONS�฀WE฀PERFORMED฀WHOLE฀GENOME฀RE

SEQUENCING฀OF฀"ULL฀!฀AND฀"฀THAT฀ARE฀MATERNAL฀HALF
SIB�
฀ !฀SINGLE
END฀LIBRARY฀AND฀THREE฀SIZE
DIFFERENT฀PAIRED
END฀LIBRARIES฀WERE฀PREPARED฀
ACCORDING฀ TO฀ THE฀ MANUFACTURE�S฀ PROTOCOL�฀ FOLLOWED฀ BY฀ SEQUENCING฀ WITH฀ ��
BASES฀
READS฀USING฀'ENOME฀!NALYZER฀))฀�)LLUMINA	�
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-฀ READS฀ ������
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MAPPED฀ TO฀ THE฀ TARGET฀ REGIONS�฀.EARLY฀���฀OF฀ THE฀ TARGET฀ REGIONS฀WERE฀ COVERED฀BY฀
≥��฀DEPTH฀IN฀BOTH฀"ULL฀!฀AND฀"�฀AND฀������฀�"ULL฀!	฀AND฀������฀3.0S฀�"ULL฀"	฀WERE฀
DETECTED฀ IN฀ COMPARISON฀ WITH฀ "TAU���฀ REFERENCE฀ SEQUENCE�฀ "ASED฀ ON฀ CRITERIA฀ THAT฀
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2ESISTANCE฀ TO฀ DISEASE฀ AND฀ CONTROL฀ OF฀ IMMUNE฀ RESPONSES฀ ARE฀ COMPLEX฀ PROCESSES฀
THAT฀MAY฀BE฀STUDIED฀AT฀SEVERAL฀ LEVELS฀INCLUDING฀INDIVIDUALS�฀POPULATIONS�฀SPECIES�฀
AND฀ PHYLOGENETIC฀ GROUPS�฀ )NDEED�฀ THERE฀ ARE฀ MECHANISMS฀ AND฀ RESPONSES฀ SHARED฀
BETWEEN฀SPECIES฀AND฀OTHERS฀THAT฀ARE฀SPECIES
SPECIl฀C�฀PARTLY฀DUE฀TO฀CO
EVOLUTION฀OF฀
HOSTS฀AND฀PATHOGENS�฀,ARGE฀SCALE฀SEQUENCING฀OF฀COMPLEX฀GENOMES฀PROVIDES฀UNIQUE฀
OPPORTUNITIES฀ TO฀ ANNOTATE฀ LARGE฀ SETS฀ OF฀ GENES฀ AND฀ THEIR฀ STRUCTURAL฀ VARIATIONS฀ FOR฀
FURTHER฀ COMPARATIVE฀ ANALYSES�฀ !N฀ AUTOMATICALLY฀ ANNOTATED฀ DRAFT฀ ASSEMBLY฀ OF฀ THE฀
PIG฀GENOME฀WAS฀RELEASED฀WITH฀%NSEMBL฀��฀IN฀/CTOBER฀�����฀4HE฀)MMUNE฀2ESPONSE฀
!NNOTATION฀ 'ROUP฀ �)2!'	�฀ COMPRISING฀ SCIENTISTS฀ WORKING฀ ON฀ RESISTANCE฀ TO฀ DISEASE฀
AND฀ IMMUNITY฀ IN฀ SWINE�฀ WAS฀ ESTABLISHED฀ TO฀ IDENTIFY฀ SHARED฀ AND฀ SPECIES
SPECIl฀C฀

IMMUNE฀RESPONSES฀AND฀REl฀NE฀THE฀ANNOTATION฀OF฀ IMMUNITY
RELATED฀GENES�฀!฀ LIST฀OF฀
CLOSE฀TO฀����฀GENES฀WAS฀DRAWN฀USING฀INFORMATION฀FROM฀GENE฀ONTOLOGY฀ANNOTATION฀
�'/�฀ �������฀ FOR฀ IMMUNE฀ SYSTEM฀ PROCESS	�฀ A฀ CORE฀ SET฀ OF฀ GENES฀ INVOLVED฀ IN฀ HOST฀
PATHOGEN฀INTERPLAY฀�*ENNER฀AND฀9OUNG�฀����	�฀AND฀GENE฀SETS฀UNDER฀POSITIVE฀SELECTION฀
IN฀HUMANS฀�"ARREIRO฀AND฀1UINTANA
-URCI�฀����	฀AND฀CATTLE�฀-ANUAL฀ANNOTATION฀OF฀
THESE฀GENES฀HAS฀BEGUN฀USING฀THE฀743)฀/TTERLACE฀SOFTWARE�฀!LIGNMENTS฀OF฀GENOMIC฀
CONTIGS฀WITH฀PUBLICLY฀AVAILABLE฀M2.!S�฀%34S฀AND฀PROTEINS฀ARE฀ANALYZED฀TO฀DELINEATE฀
EXON฀AND฀INTRON฀BOUNDARIES�฀THUS฀PROVIDING฀A฀REl฀NED฀FUNCTIONAL฀ANNOTATION฀OF฀GENES�฀
0RELIMINARY฀ RESULTS฀ HAVE฀ IDENTIl฀ED฀ GENE฀ DUPLICATIONS฀ AND฀ MANY฀ NEW฀ ALTERNATIVE฀
SPLICE฀ VARIANTS฀ FOR฀ KNOWN฀ GENES�฀ /UR฀ FUTURE฀ CHALLENGE฀ WILL฀ BE฀ TO฀ IDENTIFY฀ THE฀
UNDERLYING฀BIOLOGY฀SPECIl฀C฀TO฀THE฀PIG฀SPECIES฀THAT฀CAN฀BE฀IDENTIl฀ED฀FROM฀THIS฀MAJOR฀
ANNOTATION฀EFFORT�
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฀ 0����฀ 'ENE฀EXPRESSION฀AND฀PATHWAYS฀ANALYSIS฀OF฀WHITE฀
BLOOD฀CELLS฀FROM฀CATTLE฀ORALLY฀CHALLENGED฀WITH฀"OVINE฀
!MYLOIDOTIC฀3PONGIFORM฀%NCEPHALOPATHY฀�"!3%	฀ONE฀YEAR฀
POST
INFECTION
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AND฀*OHN฀,�฀7ILLIAMS��
�)$2!
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�)$2!
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"OVINE฀ !MYLOIDOTIC฀ 3PONGIFORM฀ %NCEPHALOPATHY฀ �"!3%	฀ IS฀ A฀ RECENTLY฀ DISCOVERED฀
ATYPICAL฀ FORM฀ OF฀ "3%�฀ TRANSMISSIBLE฀ TO฀ PRIMATES�฀ AND฀ HAS฀ BEEN฀ PROPOSED฀ AS฀ AN฀
EQUIVALENT฀OF฀SPORADIC฀#REUTZFELDT
*ACOB฀$ISEASE฀IN฀MAN�฀!LTHOUGH฀TRANSMISSIBLE�฀
IT฀IS฀UNKNOWN฀WHETHER฀"!3%฀IS฀ACQUIRED฀THROUGH฀INFECTION฀OR฀ARISES฀SPONTANEOUSLY�฀
)N฀THE฀PRESENT฀STUDY�฀THE฀GENE฀EXPRESSION฀PATTERNS฀OF฀WHITE฀BLOOD฀CELLS฀�7"#S	฀FROM฀
l฀VE฀CATTLE฀ONE฀YEAR฀AFTER฀ORAL฀"!3%฀CHALLENGE฀WERE฀COMPARED฀WITH฀NEGATIVE฀CONTROLS฀
USING฀A฀CUSTOM฀MICROARRAY฀CONTAINING฀������฀UNIQUE฀GENE฀PROBES�
฀ !฀TOTAL฀OF฀���฀GENES฀WERE฀FOUND฀TO฀BE฀DIFFERENTIALLY฀EXPRESSED฀BETWEEN฀"!3%฀AND฀
CONTROL฀ANIMALS฀WITH฀A฀LOG฀FOLD฀CHANGE฀OF฀���฀OR฀GREATER�฀/F฀THESE�฀���฀WERE฀UP

REGULATED฀IN฀THE฀INFECTED฀ANIMALS�฀-ICROARRAY฀DATA฀WERE฀THEN฀CONl฀RMED฀BY฀Q24
0#2�฀
4HE฀MAJORITY฀OF฀THE฀DIFFERENTIALLY฀EXPRESSED฀GENES฀ARE฀RELATED฀TO฀IMMUNE฀FUNCTIONS�฀
AND฀ SEVERAL฀ BELONG฀ TO฀ THE฀ SAME฀ PATHWAYS฀ AS฀ REVEALED฀ BY฀ +%''฀ ANALYSIS�฀ )N฀
PARTICULAR�฀"!3%฀ANIMALS฀APPEAR฀TO฀HAVE฀SIGNIl฀CANTLY฀MODIl฀ED฀EXPRESSION฀OF฀GENES฀
LINKED฀TO฀THE฀DIFFERENTIATION฀OF฀SUBSETS฀OF฀IMMUNE฀CELLS�฀4฀AND฀"฀CELL฀DEVELOPMENT฀
AND฀ ACTIVATION�฀ .ATURAL฀ +ILLER฀ ACTIVITY฀ AND฀ INm฀AMMATORY฀ RESPONSE�฀ 3AMPLES฀ FROM฀
THE฀SAME฀ANIMALS฀WERE฀EXAMINED฀BY฀Q24
0#2฀AT฀DIFFERENT฀TIME
POINTS฀FOR฀THE฀MOST฀
INTERESTING฀PATHWAYS฀TO฀DEl฀NE฀WHEN฀CHANGES฀IN฀GENE฀EXPRESSION฀ARE฀l฀RST฀OBSERVED฀
AND฀THEIR฀KINETICS�
฀ 4HE฀ POTENTIAL฀ IMPACTS฀ OF฀ THESE฀ GENE฀ EXPRESSION฀ CHANGES฀ WILL฀ BE฀ DISCUSSED�฀
TOGETHER฀ WITH฀ THEIR฀ POTENTIAL฀ USE฀ AS฀ BIOMARKERS฀ AND฀ THEIR฀ CONTRIBUTION฀ TO฀ BETTER฀
DEl฀NE฀0R0฀RELATED฀GENE฀FUNCTIONS฀IN฀IMMUNE฀CELLS�
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