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Mike Snyder 
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Genetic Mates 

Jonathan Mortensen/Francisco Gimenez 
Will need class to upload data Tuesday night 

Analyze data 

Class presentation on Thursday 



SNPedia write-ups 

Due Monday May 27, 2013 midnight 
Upload to SNPedia.com 

instructions at : 
http://www.stanford.edu/class/gene210/web/htm
l/snpedia.html 

Review examples from last year: 
Go to SNPedia.com 
Sign in as gene210/stuart 
Click “watchlist” at the top 
Click “View and edit watchlist” at the top 
Read a couple of SNPs from last year. 

e.g. Rs7294919 
 

 

 

 

http://www.stanford.edu/class/gene210/web/html/snpedia.html
http://www.stanford.edu/class/gene210/web/html/snpedia.html
http://www.stanford.edu/class/gene210/web/html/snpedia.html
http://www.stanford.edu/class/gene210/web/html/snpedia.html
http://www.snpedia.com/index.php/Special:EditWatchlist
http://www.snpedia.com/index.php/Special:EditWatchlist


SNPedia write-ups 
Introduce the SNP and the phenotype 
Summarize the data 

• How many cases/controls? 
• What was the p-value for association?  Is this 

significant following multiple hypothesis testing? 
• What was the odds ratio? Relative risk? Hazard ratio? 

% variance explained? 
• Has the result been validated in a second study? 
• Which is the risk allele? 

Optional: Is the causal mutation known? 
Is the causal gene known? 
 



2012 SNP write-up example 



SNPedia automatically puts in 
the chromosome, position and 
allele frequencies for different 
races. 



Size of cohort? 
P value? 
Size of effect? 
Replication in second set? 



Final 

Thursday May 23, 2013 

Take home 

No help 

10% extra credit 

Due Monday May 27 2013 at midnight 

Submit to gene210.stanford@gmail.com 



Discovery of new Mendelian disorders 
by Next Gen sequencing 





Dopa (3,4-dihydroxyphenylalanine)–
responsive dystonia (DRD). 

 
• hereditary dystonia with marked diurnal variation. 
• begins in childhood. 
• associated with mutations in genes encoding guanosine 5′-

triphosphate (GTP), cyclohydrolase (GCH1), tyrosine hydroxylase 
(TH), and sepiapterin reductase (SPR). 
 

Bainbridge, M.N. et al. Whole-genome sequencing for optimized patient 
management. Sci. Transl. Med. 3, 87re3 (2011). 



Fig. 1 Metabolic pathways of neurotransmitter production. 

Bainbridge M N et al. Sci Transl Med 2011;3:87re3-87re3 

Published by AAAS 



Clinical history 

• fraternal twin pair. 

• diagnosed with DRD at age 5. 

• L-dopa was found to alleviate the clinical symptoms 
of dystonia in one twin.  

• no identified deleterious variants in the TH or 
GCH1 genes.  

• Sequencing of the SPR gene was not available. 

• high-throughput sequencing used to interrogate 
the whole genomes of the male and female twins. 
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Results 

• Three genes found with rare compound 
heterozygous mutations. 

• ZNF544 encodes a computationally predicted zinc 
finger protein with no known function or targets 

• C2orf16. 

• SPR encoding sepiapterin reductase.  

• SPR mutations seen in two previous families with DRD. 

 



Fig. 1 Metabolic pathways of neurotransmitter production. 

Bainbridge M N et al. Sci Transl Med 2011;3:87re3-87re3 

Published by AAAS 



Results 
• recommended treatment of DRD caused by SPR mutations is 

with both the dopamine precursor L-dopa, which the twins 
were already prescribed, and the serotonin precursor 5-
hydroxytryptophan (5-HTP), which the twins were not 
receiving.  

• The male DRD patient reported improved focus in school, as 
well as improved coordination in athletics. Further, the male 
showed reduced drooling and hand tremor, and objective 
evidence for the latter was provided by serial handwriting 
samples.  

• The female twin reported reduced frequency of laryngeal 
spasms, improved sleep and focus, and improved tolerance for 
exercise and was able to resume participation in sports after a 
14-month absence. In the female DRD patient, there were also 
reduced choreiform movements of the tongue by objective 
physical examination. 

 



Miller Syndrome 

Ng, S.B. et al. Exome sequencing identifies the cause of a Mendelian disorder. 
Nat. Genet. 42, 30–35 (2010). 

• Cupped ears 
• coloboma of the 

lower eyelids,  
• prominent nose,  
• micrognathia  
• absence of the fifth 

digits of the feet 
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• Non-synonymous and Rare (~450/person) 

• Two variants in the same gene (30/person) 

• Same gene in 1A and 1B = 9 genes 

• Same gene in 1A, 1B, 2 and 3 = DHODH  

• dihydroorotate dehydrogenase 

• Validate by sequencing the gene in 3 more cases. 

 

 

 



Ng, S.B. et al. Exome sequencing identifies MLL2 mutations as a cause of 
Kabuki syndrome. Nat. Genet. 42, 790–793 (2010). 

Kabuki Syndrome 



Kabuki syndrome 
• Kabuki syndrome is a rare, multiple 

malformation disorder characterized 
by a distinctive facial appearance, 
cardiac anomalies, skeletal 
abnormalities, immunological defects 
and mild to moderate mental 
retardation. 

• Six cases of parent-child transmission. 

• Autosomal dominant disorder. 

 



Strategy 

• Look for rare, loss-of-function protein coding 
changes in strongest patient 

• See if find mutations in same gene in the second 
strongest patient, then third, then fourth, etc. 

• After 4 patients, only one gene is common. MLL2 
• Retrospectively, see that MLL2 has suggestive 

mutations in 5 more patients.  Ultimately, 9/10 
patients had mutations in MLL2. 

• For validation, found 26/43 patients had mutations 
in MLL2.  0/190 controls had mutations. 

 
 





Genomic structure and allelic spectrum of MLL2 mutations that cause Kabuki 
syndrome 

 The SET domain of MLL2 confers strong histone 3 lysine 4 methyltransferase 
activity and is important in the epigenetic control of active chromatin states. 



Hoischen, A. et al. De novo mutations of SETBP1 cause Schinzel-Giedion 
syndrome. Nat. Genet. 42, 483–485 (2010). 

Schinzel-Giedon syndrome 

• Severe mental retardation, distinctive facial features, multiple congenital 
malformations (including skeletal abnormalities, genitourinary and renal 
malformations, and cardiac defects) and a higher-than-normal prevalence of 
tumors, notably neuroepithelial neoplasia. 
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Strategy 

• Look for rare, loss-of-function protein coding 
changes  

• Only 1 gene shared in four patients – SETB1. 
• In all cases, mutations occurred de novo in 

patients and were absent from parents. 
• Validated in 8/9 additional patients. 
• Gain-of-function effect or dominant-negative 

effect 
 

 



www.mendelian.org 



www.mendelian.org 

• Large scale public effort to identify Mendelian 
mutations 

• UW, Yale/Hopkins/Baylor 

• Doctors send in samples 

• Centers sequence families, find mutations 

• Joint publication 



www.mendelian.org 

• Sequencing 285 
Mendialian families 

• Either exome or wgs 


