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Ancestry-based stratified analysis of 

Immunochip data identifies novel 

associations with celiac disease 
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Background 
• Celiac disease (CD) is an autoimmune disease that is 

Material and methods 
Stratification analysis (discovery) 

developed in the presence of gliadin in the diet. 

• It is a complex genetic disease whose 40% of genetic 

component is known. 

• 12041 cases 

• 12228 controls 

from Wellcome Trust 

Case-Control Consortium. 

• Immunochip analysis was made using geographical 

origin as covariant. 

• It is difficult to conciliate association results and 

expression analyses in CD. 

 

What if there is a stronger stratification 

independent from geographical origin? 

• 139553 SNPs from the Immunochip microarray. 

 
• Clustering of individual: Plink&Admixture 

• Stratified association analysis: Plink 

 
Expression analysis (validation) 

• Biopsies of 15 Active CD, 15 Treated CD and 15 controls 

• Expression of selected genes using Fluidigm 

 

Main findings 

Stratified association analysis 

• 30 groups based 

on their ancestry 
 

Known associated 

regions to CD 
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C1orf106 KIF21B CACNA1S 

 

AHSA2 

 

XPO1 
 
 

134.9 136 
200.9 201.04 

Position on chr1 (Mb) 

60.9 61.5 

Position on chr2 (Mb) Position on chr2 (Mb) 

 

Differential expression analyses 

• ↑ Overexpressed 
 
 

Active 
KIF21B      REL         XPO1       TMEM163      ACMSD       CCNT2       RAB3GAP1     ZRANB3      R3HDM1      LCT         MCM6     DARS    SORD 

• ↓ Underexpressed vs 
Control 
Treated 

vs  

Control 

Active 

vs  

Treated 

↓↓ 
 
 

Correlation in Active CD 

Correlation in Treated CD 

Correlation in control 

↓↓ 

↓↓ 
Correlated 

Non correlated 

 

• New region associated to CD 

• 2 known regions extended 

• 9 out 13 analysed genes have differential expression in CD 
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Stratified analysis based on the ancestry 

is a useful tool to find new functional 

candidates in complex diseases 
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Previously… 

Endogenous retroviruses (ERV): remains of exogenous retroviruses 

that become incorporated into host genome. 
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Genome-Wide Detection and Characterization of 

Endogenous Retroviruses in Bos taurusA
 

Koldo Garcia-Etxebarria and Begoña Marina Jugo* 

Background 
• Celiac disease (CD) is an autoimmune disease that is 

developed in the presence of gliadin in the diet. 

• It is a complex genetic disease whose 40% of genetic 

Material and methods 
Stratification analysis (discovery) 

• 12041 cases from Wellcome Trust 

• 12228 controls   Case-Control Consortium. 

Structure of ERVs LTR    gag     pol     env LTR 24   families   (groups   of   copies   from precursor component is known. 
U3  R  U5      MA CA NC          RT        IN            SU  TM U3  R U5 • Immunochip analysis was made using geographical • 139553 SNPs from the Immunochip microarray. 
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(PBS) 

 
 

 

Polypurine tract 

(PPT) 

infection) of bovine ERVs detected in cow.  
origin as covariant. 

• It is difficult to conciliate association results and 

 
 

• Clustering of individual: Plink&Admixture 

Are present these families of bovine ERVs in other Bos species (zebu and yak)? And in other ruminants? expression analyses in CD. • Stratified association analysis: Plink 

 

Detection of ERVs in Bos genus 

Detection of ERVs using LTRharvest & LTRdigest. 

 

Phylogenetic relationship of ERVs 

Search of pol sequences using BLAST. Alignment using MAFFT. 
Neighbor-joining tree (p-distance, 1000 bootstrap). 

 

What if there is a stronger stratification 

independent from geographical origin? 

 

Expression analysis (validation) 

• Biopsies of 15 Active CD, 15 Treated CD and 15 controls 

• Expression of selected genes using Fluidigm 
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SNORA70B 

MAP3K19 UBXN4 

• Previously known 24 ERV families present in Bos genus. 
 

C1orf106 KIF21B CACNA1S 

 

AHSA2 

 

XPO1 
 
 

134.9 136 
 
 

 
 

 
R2=0.622; coeff=0.738 

• 6 new ERV families. 3 of Class II, active in mammals? 
200.9 201.04 

Position on chr1 (Mb) 
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Position on chr2 (Mb) Position on chr2 (Mb) 
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protease                transcriptase                integrase 
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Bind LTR divergence 

 

Retroviral regions and genes Differential expression analyses 
Doubts   in   the   use   of 
LTR 

dn/ds   <1   in   most  genes. • ↑ Overexpressed 
 

KIF21B      REL         XPO1       TMEM163      ACMSD       CCNT2       RAB3GAP1     ZRANB3      R3HDM1      LCT         MCM6     DARS    SORD 

divergence  to  estimate  the 
insertion   time   due   to the 

Purifying selection acting  in 
retroviral   genes.  Resorvoir Other ruminants 

 

 

Searches of representatives of families in 
the genome using BLAST- 

• ↓ Underexpressed 
Active 

vs  

Control 
Treated 

break of molecular clock. 
 

 
Take home messages 

for co-option? 
BoERV1 BoERV14 

BoERV2 BoERV15 

BoERV3 BoERV16 

BoERV4 BoERV17 

BoERV5 BoERV18 

BoERV6 BoERV19 

BoERV7* BoERV20 

BoERV8 BoERV21 

BoERV9   BoERV22 
BoERV10 BoERV23 

 
 
 

 
BoERV29* 

 
 

 

BoERV24 

BoERV26 

Mapping reads of genome against 

representatives of families. 

vs 
Control 

Active 

vs  

Treated 

↓↓ 
 
 

Correlation in Active CD 

Correlation in Treated CD 

Correlation in control 

↓↓ 

↓↓ 
Correlated 

Non correlated 

• New  methods  allow  the  discovery  of new 
bovine families. 

• Most bovine ERV families are present in 

other species of ruminants. 

BoERV11 BoERV25 

BoERV12 BoERV27 

BoERV13 BoERV30 

 
 
 

~20 MYA 

BoERV28 

 
 
 

~12 MYA 

Cow 
~0.7 MYA 

~4.8 MYA    
Zebu 

Yak 

Bufallo 

Sheep 
~3 MYA Bighorn sheep 

~1.5 MYA 

 

Bos 

genus Bovinae 

subfamily 
 
 
 
 

Caprinae 

 
 
 
 
 
 

Bovidae 

family 

 

• New region associated to CD 

• 2 known regions extended 

• 9 out 13 analysed genes have differential expression in CD 

~6 MYA Dall sheep 

Goat 

subfamily  
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Txiripaz! 
 
 
 
 

 

Zoria 
 
 
 

(Balia)bideen gida behar dugu! 
 
 
 

Atomizatua/sare isolatuak 
 
 
 

Ikusgarritasuna 
 
 
 

Militantea baina eskertua 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

BALIABIDE  BATZUK 
IA DENETARIK EGIN OSTEAN… 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BAI! 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BAI! 
(Beno, ez beti…) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

PERTSONA ARRUNTAK GARA 
EZ IZAN BELDURRIK GAUZAK DIREN BEZALA AZALTZEKO 



 

Nola? 
 
 
 
 

 

Norberak bere estiloa dauka 
 
 
 

Ahal den neurrian 
 
 
 

Gozatzen baduzu hori transmitituko duzu 
 
 
 

ZIENTZIAZ  MAITEMINDUTA GAUDE!!!! 



 

Aukeren leihoa 
 
 
 
 

 

Masa kritikoa dago 
 
 
 

#KZJaia3 (3 hilabete): 144 ekarpen 
 
 
 

#Dazientziat (15 hilabete) 
 
 
 

2745 txio 
 
 
 

278 txiolari 
 
 
 

1456 esteka 



 

Baina… 
 
 
 
 

 

Profesionalak behar ditugu 
 
 
 

Ezin daiteke (bakarrik) borondate onean oinarritu 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ZIENTZIA JALGI HADI PLAZARA! 
(EUSKAL) ZIENTZIAZALETASUA INDARTU INGURUAN  ERAGINDA 


