
	   	   	   The	   use	   of	   panels	   of	   high-‐density	   SNPs	   and	   genome-‐wide	   associa9on	   studies	  
(GWAS)	  in	  animal	  breeding	  programs	  allows	  for	  the	  detec9on	  of	  significant	  QTLs	  for	  
traits	  of	  economic	  importance	  with	  greater	  accuracy	  (Hayes	  et	  al.,	  2009).	  However,	  
the	  majority	  of	  variants	  are	  found	  in	  non-‐coding	  regions,	  which	  makes	  it	  harder	  to	  
understand	  the	  possible	  molecular	  mechanisms.	  	  
	   	   	   Next	   Genera9on	   Sequencing	   (NGS)	   technologies	   have	   allowed	   whole	  
transcriptome	  sequencing	  to	  occurred.	  	  When	  coupled	  with	  genotype	  informa9on,	  it	  
is	  possible	  to	  study	  quan9ta9ve	  varia9on	  in	  transcrip9on	  regula9on,	  e.g.	  expression	  
quan9tave	   loci	   (eQTL)	   (Michaelson	  et	  al.,	   2009).	   To	  date,	   the	  architecture	  of	   gene	  
regula9on	  and	  gene9c	  basis	  of	  varia9on	  in	  gene	  expression	  has	  not	  been	  described	  
for	  Bos	   indicus	  breeds	  and	  only	   to	  a	   limited	  extent	   in	  Bos	   taurus	   (LiPlejohn	  et	  al	   .	  
2013).	  
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	   	   	  Herein,	  925	  cis-‐eQTLs	   (distance	  ≤	  1	  Mb)	  and	  10,685	  trans-‐eQTLs	  were	   iden9fied	  
across	   autosomal	   chromosomes.	   Using	   the	   trans-‐eQTLs	   iden9fied,	   twelve	   eQTL	  
hotspots	   were	   iden9fied	   by	   permuta9on	   test	   (p-‐value=0.05)	   on	   chr3	   (8Mb	   and	  
9Mb),	   chr4	   (108Mb),	   chr11	   (11.5,	   11.74	   and	   11.75	  Mb),	   chr14	   (73	  Mb),	   chr16	   (59	  
Mb),	  chr17	  (55Mb)	  and	  chr28	  (20Mb,	  32.01	  and	  32.03	  Mb)	  (Figure	  1).	  

	  	  	  Enrichment	  analysis	  of	  gene	  ontology	  (GO)	  enrichment	  analysis	  was	  performed	  by	  
Panther	  version	  10.0	  (Thomas	  et	  al.,	  2003)	  from	  the	  list	  of	  genes	  harbored	  on	  eQTL	  
hotspot	  regions	  (Figure	  2).	  
   Poten9al	  candidate	  regulators	  were	  iden9fied	  in	  close	  proximity	  to	  some	  hotspot	  
regions,	  i.e.	  a	  1	  Mb	  for	  either	  side	  of	  the	  associa9on	  loca9on.	  Within	  these	  regions	  
four	   transcrip9on	   factors	   (TF)	   were	   iden9fied,	   such	   as	   EGR4	   (chr	   11:	  
145925-‐11148403)	   ,	   NR1I3	   (chr3:	   8290360-‐8295271,	   RUNX1T1	   (chr14:	  
74642806-‐74787356),	   USF1	   (chr3:	   8455700-‐8461692).	   The	   circos	   plot	   	   (Figure	   3)	  
shows	   the	   associa9on	   between	   three	   candidate	   genes	  within	   the	   hotspot	   regions	  
and	   transcript	  expression	   level	  along	  with	   the	  average	  percentage	  of	   the	  variance	  
explained	  by	  hotspot	  ,	  R2.	  
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Figure	  1.	  eQTL	  hotspot	  regions	  from	  whole	  genome	  analysis	  of	  L.	  dorsi	  muscle	  of	  Nellore	  steers.	  
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	   	   	   The	   aim	   of	   this	   study	   was	   to	   iden9fy	   cis	   and	   trans-‐eQTL	   and	   discover	   eQTL	  
hotspots	   (gene9c	   marker	   directly	   or	   indirectly	   controlling	   a	   large	   amount	   of	  
transcripts	  throughout	  the	  genome)	  across	  the	  bovine	  genome.	  	  
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Figure	  2.	  GO	  enrichment	  analysis	  from	  the	  list	  of	  genes	  harbored	  on	  eQTL	  hotspot	  regions	  from	  whole	  genome	  
analysis	  of	  L.	  dorsi	  muscle	  of	  Nellore	  steers.	  

Figure	  3.	  Circos	  plot	  for	  eQTL hotspot regions Colored boxes shows the chromosome number and 
the colored lines into the circos plot show the connections between the regions that harbor 
the TFs and the genes that showed the expression level associated. In blue are the 
connections from USF1 and NR1I3 TFs. In red are the connections from EGR4 TF. In green are 
the connections from RUNX1T1 TF. The percentage of genetic variance accounted for by a 
hotspot are show next to the candidate gene names (R2).	  

RESULTS	  

EGR4,	  R2	  =	  17%	  

USF1,	  R2	  =	  15%	  

NR1I3,	  R2	  =	  15%	  

RUNX1T1,	  R2	  =	  17%	  

Important	   candidate	   regulators	   involved	   to	   transcrip9on	   mechanisms	   in	   bovine	  
species,	  more	  specifically	   in	  Bos	   indicus	  are	   iden9fied	   in	   this	   study.	  These	  findings	  
provide	  new	  insight	   into	  the	  complex	  gene	  networks	  and	  gene9c	  architecture	  that	  
contributes	  to	  important	  economical	  traits	  in	  beef	  caPle.	  TFBS	  enrichment	  are	  being	  
performed	  to	  bePer	  understanding	  of	  gene	  regula9on	  process.	  
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