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Corporate Statement 
§  Global Molecular Diagnostics Company 

–  Budapest, Headquarters, Software R&D 
–  Cambridge, MA, Operations and Manufacturing 
 

§  World leader in HLA Typing by NGS 
–  Best in class Assay 
–  Best in class Software 

§  Existing Products 
–  Holotype HLA (Pre-Transplant Assay + Software) 
–  Monotype HLA (Disease associations) 
–  ABO (Blood groups)  
–  MICA 
–  HLA Twin (Software for clinicians) 
–  HLA Explore (Software for researchers) 
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Innovation Award Winners! 
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Global coverage & operation 

150+ HLA labs trained onsite worldwide, 50+ HLA labs in clinical routine 
worldwide, 11 ASHI accredited labs, 6 EFI accredited labs, product 
shipped to 26+ countries, 20+ distributors, 2 warehouses 
 
§  54+ people from 7 countries 

–  43 people in Hungary 
–  5 people in Europe (non-Hungary) 
–  6 people in USA 

 
•  Contracted manufacturing: USA  (Iowa) 
•  Key partners: Philadelphia, Iowa, Germany, Hungary 

 26 countries 
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Omixon & Distributors 

Omixon 
Phoenix, Houston, Baltimore, Boston, 
Barcelona, Prague, Budapest,  The 
Netherlands 

Distributors (45+Territories, 20+ Distributors) 
Albania, Algeria, Armenia, Australia, Belarus, Bosnia, Bulgaria, Brazil, China, 
Czech Republic, Egypt, Estonia, France, Georgia, Greece, Hong-Kong, India, 
Iraq, Israel, Italy, Japan, Jordan, Kazakhstan, Kuwait, Kyrgyzstan, Latvia, 
Lebanon, Lithuania, Macedonia, Malaysia, Morocco, Oman, Portugal, Qatar, 
Romania, Russia, Saudi-Arabia, Serbia, Singapore, South-Korea, Spain, Sub-
Sahara & Africa, Taiwan, Thailand, Tunis, Turkey, U.A.E., Uzbekistan, Vietnam 
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High Throughput Labs/Contracts 

 
  §  High Throughput Labs/Contracts: 

–  EFS – 30K+ samples/year  
–  Kazan Federal University – 10-20K samples/year 
–  PBMDR – 10-15K samples/year 
–  Romanian SCR – 10-15K samples/year 
–  DCI – 10K samples/year 
–  King Faisal Hospital – 5-6000 samples/year 
–  UCSF – 7200 samples/year 
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Introduction to Holotype HLA™ 

NGS Assay + NGS Software + Automation 
 

Holotype HLA is a combination Assay, Software, and fully automated 
genotype product for the comprehensive gene amplification of 

multiple HLA loci, and sequencing on Illumina platforms. 

Most Reliable, Accurate Genotyping Available 
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Steps in Holotype HLA 

4.4 hours hands-on time 
1.3 hours automated hands-on time 

DNA sample to answer in <48 hours total time 
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Guest Speakers 

Professor Mehdi Tafti -  University of Lausanne, Switzerland 
 

 

Dr. Mohamed Jahromi - Dasman Institute of Diabetes, Kuwait 

 



Mehdi Tafti 
Department of Physiology 

University of Lausanne 
Switzerland 

 

Case-control and genome-wide HLA associations  
in narcolepsy 



Strongest HLA association ever 
1982: Honda et al., HLA B35… 
1983: Honda et al.,  Sleep Res. 100% HLA-DR2 
1984: Seignalet and Billiard: 100% HLA-B7 
1984: Langdon et al.,  100% HLA-DR2, B7, Cw7 

   Autoimmune hypothesis! 
1986: Mueller-Eckardt et al., 98.3% HLA-DR2-DQw1, B7 but not B35 
 

1974: Dausset et al., HLA association in MS 
1974: Cudworth & Woodrow HLA association in Type 1 diabetes 

[Association of HL-A1 and HL-A8 with childhood celiac disease] 
Ludwig H et al., Z. Immunitatsforsch Exp Klin Immunol., 1973 



HLA Class II association 
HLA: 

 DR2, DRB15, DRB1*15:01, DQB1*06:02 
 
 

162kb 

DRB5*01:01      DRB1*15:03      DQA1*01:02     DQB1*06:02     Blacks 

DRB5*01:01  DRB1*15:01  DQA1*01:02 DQB1*06:02 Caucasians 
  

 
DRB5*01:01  DRB1*15:01  DQA1*01:02 DQB1*06:02 Asians 

Class I association is due to linkage disequilibrium with Class II  



Hypocretin receptor 2 mutations  
cause Canine narcolepsy 

Lin L. et al., 1999, Cell, 98: 365-76. 

Hypocretin gene defect causes narcolepsy in mice 
Chemelli RM et al., 1999, Cell, 98: 437-51. 



Human narcolepsy is caused by hypocretin deficiency 

Human narcolepsy is not caused by hypocretin genes defect 









First Caucasian GWAS 

Narcolepsy is strongly associated with the T-cell receptor alpha locus. 
Nature Genetics 41, 708-711 (2009)  

807 Narcolepsy & 1074 Controls 
 

OR=1.79 in Caucasians, 1.4 in Japanese 



Why narcolepsy is associated with HLA? 

 Narcolepsy    Control    OR 
 

 99%   30%   231 
 

 95%   20%   70 
 

 95%   30%   44 
 
 

 22%   14%   1.8 
 
 
 

DQB1*06:02 

TCRA 



GWAS:   562 cases – 702 controls  
Replication:  370 cases - 495 controls 
 
 
Origin:   France   Spain 

  Netherlands  Italy 
  Denmark Switzerland 
  Germany 

 
 
 

    Cases:   Narcolepsy with cataplexy 
   

Cases + controls:   all DQB1*06:02 positive 
 
 
 

    

First European GWAS 



TCRA Association

rs1154155: P < 2 x 10-4 (OR = 
1.54)

HLA rs2858884: P = 5 x 10-8   
(OR = 2.09)

 

Hor H et al. Nat. Genet. 2010, 42: 686-9.  

A common HLA variant is protective 



Trans HLA Haplotype 

➥  cis-haplotype

➥  trans-haplotype

DQB1*0602 

DQB1*     ? 

DRB1*1501 

DRB1*    ? rs2858884 



2nd EU-NN GWAS 

  1261 cases – 1422 HLA-Matched controls  
 
Origin:   France   Spain 

  Netherlands  Slovakia 
  Switzerland  Poland 
  Germany Italy 
   

     
   

 
30 single nucleotide polymorphisms (SNPs) with P<10-4 mapping 
to DHSs  
TCA, P2RY11, CTSH, TNFSF4, HLA (rs2858884 ) 



rs#	 p1	 n1	 p2	 n2	 pMeta	 nMeta	 Gene	

rs2858884	 4.65E-08	 1264	 6.40E-04	 1353	 1.03E-09	 2617	 HLA	

rs1154155	 1.92E-04	 1264	 2.12E-05	 1365	 1.56E-08	 2629	 TCRA	

rs9291642	 1.03E-05	 1264	 3.92E-01	 1368	 3.63E-04	 2632	 P2RY11	

rs2305795	 1.31E-01	 1264	 4.70E-03	 1362	 1.35E-03	 2626	 CTSH	

EU-NN Latest meta-analysis 
1261 cases – 1422 HLA-Matched controls 

Tafti M et al. Sleep 2014



Tafti M et al. Sleep 2014 



Why narcolepsy is associated with HLA? 

 Narcolepsy    Control    OR 
 

 99%   18%   251 
 

  

DQB1*06:02 

Prevalence of narcolepsy: 0.02% 

Most control subjects are protected 

Protective HLA alleles are Dominant 

DQB1*06:02 dominantly protects against Diabetes Type 1  







NL FR DE CH PL CMH OR  P 

334:2158 258:583 223:559 67:570 62:173 (95% CI) 

A*11:01 1.25 1.96 1.25 2 1.65 1.49 (1.18-1.88) 7.00E-04 

C*04:01 1.33 1.39 1.13 1.7 1.23 1.34 (1.10-1.63) 3.23E-03 

B*35:01 1.47 1.67 1.21 1.41 1.41 1.46 (1.13-1.89) 3.64E-03 

Tafti M et al. Sleep 2016



Future Perspectives 
• HLA contribution is causal to narcolepsy: 

• Large HLA-matched analysis 

HLA class II association (not expressed by neurons): CD4+, So far no evidence 
HLA class I association (expressed by neurons): CD8+, most likely 

NGS-based HLA typing 
Sample	 Allele	 HLA-A	 HLA-B	 HLA-C	 HLA-DPB1	 HLA-DQA1	 HLA-DQB1	 HLA-DRB1	

LP077-
Lei-16082018
S-	

ALLELE_1	 HLA-A*26:01:01	 HLA-B*52:01:01	 HLA-C*12:02:02	 HLA-DPB1*02:01:02	 HLA-DQA1*01:02:01	 HLA-DQB1*06:09:01	 HLA-DRB1*13:02:01	

ALLELE_2	 HLA-A*11:01:01	 HLA-B*07:02:01	 HLA-C*07:02:01	 HLA-DPB1*04:01:01	 HLA-DQA1*01:02:01	 HLA-DQB1*06:02:01	 HLA-DRB1*15:01:01 
 
	

LP078-
Lei-16082018
S-	

ALLELE_1	 HLA-A*02:01:01	 HLA-B*07:02:01	 HLA-C*03:04:01	 HLA-DPB1*04:01:01	 HLA-DQA1*04:01:01	 HLA-DQB1*04:02:01	 HLA-DRB1*08:01:01	

ALLELE_2	 HLA-A*24:02:01	 HLA-B*40:01:02	 HLA-C*07:02:01	 HLA-DPB1*04:01:01	 HLA-DQA1*01:02:01	 HLA-DQB1*06:02:01	 HLA-DRB1*15:01:01	

LP085-
Lei-16082018
S-	

ALLELE_1	 HLA-A*03:01:01	 HLA-B*07:02:01	 HLA-C*07:02:01	 HLA-DPB1*04:01:01	 HLA-DQA1*01:02:01	 HLA-DQB1*05:02:01	 HLA-DRB1*16:01:01	

ALLELE_2	 HLA-A*03:01:01	 HLA-B*67:01:02	 HLA-C*12:03:01	 HLA-DPB1*23:01:01	 HLA-DQA1*01:02:02	 HLA-DQB1*06:02:01	 HLA-DRB1*15:01:01	

NC4-
Juil-05-16082
018S-	

ALLELE_1	 HLA-A*24:02:01	 HLA-B*08:01:01	 HLA-C*07:01:01	 HLA-DPB1*01:01:01	 HLA-DQA1*05:01:01	 HLA-DQB1*02:01:01	 HLA-DRB1*03:01:01	

ALLELE_2	 HLA-A*11:01:01	 HLA-B*07:02:01	 HLA-C*07:02:01	 HLA-DPB1*23:01:01	 HLA-DQA1*01:02:01	 HLA-DQB1*06:02:01	 HLA-DRB1*15:01:01	
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EU-NN 



Mohamed M. Jahromi (PhD) 
Dasman Diabetes Institute, Kuwait 

Characterization of type 1 diabetes in Kuwaiti 
population using NGS-based HLA typing 



* 

IDF 2017 

 44.5 

34 
26 

Although the Arab population counts for only 5.4 % of the total world 
population, it carries a significant portion of the burden!  
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release 
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Overt 
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present 

No 
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Eisenbarth NEJM 1986 

Β	cells	
autoimmunity	
 



Tri-molecular complex of T1D pathogenesis 
 

Michael R. Christie Diabetes 2016;65:1146-1148, with alterations 

©2016 by American Diabetes Association 
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>70 % of susceptible genes 
linked to immunity.  



Which HLA loci are mostly 
involved? 

Class II Class I 



More than 80% of young patients carry HLA-high risk 
haplotypes. 
 
HLA-A, -B, -C and HLA-DRB1, -DQB1, -DPB1 genes (40% of 
familial aggregation). 
 
 
Most HLA associations are based on low resolution typing 
techniques 



   

Newborn Cohort (NEC) 
General population cohort 

Identify : high risk  
     moderate risk 
     average-low risk 

 

offspring siblings 

  (SOC) 
Sibling/Offspring Cohort  



Type HLA-A, -B, -C, -DPA1, -DPB1, -DQA1,  
-DQB1, -DRB1, -DRB3, -DRB4 and DRB5 in Type 1 
Diabetes patients and healthy controls using Holotype HLA 
NGS (Omixon). 
 
Estimate allele and haplotype frequencies in patients and 
control subjects. 
 
High rate of consanguinity adds value to Kuwaiti data to 
disclose certain facts about this nasty disease 



High Risk 
DR3: DQB1*0201, DQA1*0501, DRB1*0301  
DR4: DQA1*0301, DQB1*0302, DRB1*0401 
 
Protective 
DR2: DQB1*0602, DQA1*0102,, DRB1*1501 



A

Sibling

Siblings Share
BothHaplotypes

Family A

Diabetic
Proband

Diabetic
Proband

Diabetic
Proband

Siblings Share
No Haplotype

Family C 

Siblings Share
One Haplotype

Family B 

Sibling

Haplotypes

3 3 3 33

3 4

4 44 4

HLA-DRB1

HLA-A 1

36

2292

291 291

4 34 8

4 3 4

33 44

12

1 3

3 31

31 2

2 68 1

2 2 1

30

30

BA DCC D A BBA C D

C A C A D A C B D A C

Sibling

HLA-DRB1

HLA-A

*



KEY: 
                
                  proband or affected child 
         
        
                  inherited alleles to the affected child 



Centromere 
 

Telomere 
 

Location of SNPs Genotyped 

Genes 

293031323334

 
A 

 
C 

 
  B MICA DP DQ DR 

Megabases from Telomere 

Chromosome 6p 



Determination of high, intermediate and low HLA-risk pattern 
in Kuwaiti T1D 
 
Run screening methods based on HLA haplotype sharing as 
prerequisite all neoepitopes to delay or halt β-cell 
autoimmunity or any future intervention for T1D 
 
Data from this part of the world is extremely valuable and 
might contribute to a better understanding of the occurrence 
of T1D. 



Omixon Product Updates 

Efi Melista, Head of Product 
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Our Difference: Streamlined Workflows 

Holotype 
HLA  

HLA Twin 

Post-Data 
Analysis 

§  Holotype HLA 
–  Simple, straight-forward assay protocol 
–  NGS Workbook for traceability and minimize 

user error 
–  Liquid Handlers for pre and post-PCR steps 

§  HLA Twin 
–  Automated data analysis post-sequencing 
–  QC metrics for simple result interpretation 

§  Post-Data Analysis 
–  Epitope analysis via PIRCHE 
–  Custom file export for LIMS handling 
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New Holotype HLA Developments 

•  RUO in Q4 2019 
•  SinglePlex product 
•  Extended HLA gene coverage & Fast PCR protocol 
•  DNA to library in about 8 hours 

Holotype HLA v3.1 

•  RUO in June 2019, CE-IVD in Sept 2019 
•  Significant performance improvements 
•  Updated screen layout 
•  Epitope Analysis via PIRCHE 

HLA Twin v4.0 

•  EAP in Q4 2019 
•  MultiPlex product 
•  Fast PCR protocol 
•  DNA to library in about 6 hours 

Holotype HLA v4.0 
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Post-Analysis Data Management 

§  PIRCHE in HLA Twin 
–  1st NGS software to include epitope analysis  
–  Direct integration with HLA Twin 
–  Significant usability for solid organ labs 

§  LIMS Data Management Support 
–  Direct or indirect via custom file export 
–  mTilda 
–  Histotrac 
–  HPRIM 
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