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o no labeling required o poor reproducibility 
o requires specialized software 

(MQ has label-free 
quantification option) 

o reduces technical 
variability 

o labeling incorporated in 
vivo 

o cells must grow on special 
media (difficult with entire 
living organisms, i.e. mice) 

o expensive  
o side effects? 

o no special growth 
conditions required 

o use on primary tissue 
possible 

o higher multiplex than 
SILAC 

o noisier than SILAC 
o expensive 
o interference with enrichment 

protocols 



 

o guaranteed observation o analyte must be known 

o no labeling required o poor reproducibility 



 

 

 

 



 

 

 



 

 

 

 

 

 

 



 



 

 



 



 

 



 

 



 



 



 

 

𝑝𝑖 = 𝑓(𝑔𝑖) + 𝑒𝑖



 

𝑖 = 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 [1 … 𝑁]
𝑔𝑖 = 𝑔𝑒𝑛𝑜𝑡𝑦𝑝𝑒 𝑜𝑓 𝑎𝑛 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙
𝑝𝑖 = 𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑎𝑡𝑖𝑣𝑒 𝑝ℎ𝑒𝑛𝑜𝑡𝑦𝑝𝑒 𝑜𝑓𝑎𝑛 𝑖𝑛𝑣𝑖𝑑𝑢𝑎𝑙 𝑖 (𝑠𝑖𝑛𝑔𝑙𝑒 𝑡𝑟𝑎𝑖𝑡)
𝑒𝑖 = 𝑒𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑡𝑜 𝑝𝑖

𝑓𝑎(𝑔𝑖) =  ∑ 𝛽𝑗𝑔𝑖𝑗 + 𝛽0

𝑗∈𝑄𝑇𝐿

𝑖 = 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 [1 … 𝑁]
𝑔𝑖𝑗 = 𝑚𝑎𝑟𝑘𝑒𝑟 𝑗 𝑓𝑜𝑟 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑖 𝑤𝑖𝑡ℎ 𝑣𝑎𝑙𝑢𝑒𝑠 {0,1}

𝛽𝑗 = 𝑒𝑓𝑓𝑒𝑐𝑡 𝑠𝑖𝑧𝑒 𝑓𝑜𝑟 𝑚𝑎𝑟𝑘𝑒𝑟 𝑗

𝑓𝑎(𝑔𝑖) = 𝑎𝑑𝑑𝑖𝑡𝑖𝑣𝑒 𝑚𝑜𝑑𝑒𝑙 𝑜𝑓 𝑔𝑒𝑛𝑜𝑡𝑦𝑝𝑖𝑐 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝑠 𝑖𝑛 𝑔𝑖

 𝑓𝑎(𝑔𝑖)



 

 

http://proteomics.gwas.eu/


 

 



 



 



 



 

 



 

 

 



 

∆𝐺 = 𝐺𝑓𝑜𝑙𝑑𝑒𝑑 − 𝐺𝑢𝑛𝑓𝑜𝑙𝑑𝑒𝑑

𝐺 = 𝐻 − 𝑇𝑆

𝐾𝑒𝑞 =
𝑘𝑢𝑛𝑓𝑜𝑙𝑑𝑖𝑛𝑔

𝑘𝑓𝑜𝑙𝑑𝑖𝑛𝑔
⁄

∆𝐺 =  −𝑅𝑇𝑙𝑛𝐾𝑒𝑞

 



 



 

 



 

 



 

 



 



 

https://wordart.com/


 



 

 



 



 

 

 



 



 



 



 



 



 

 

 



 



 

 



 



 

 



 



 

 

 

http://www.rcsb.org/
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https://david-d.ncifcrf.gov/


 



 

http://dx.doi.org/10.17632/xrbmvv5srs.2
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http://www.reactome.org/
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https://github.com/natalierom
https://reactome.org/download-data/


 

https://pypi.python.org/pypi/mygene
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http://scikit-learn.org/
http://scikit-learn.org/


 

https://pypi.python.org/pypi/mygene
http://reactome.org/pages/download-data/


 

http://d2p2.pro/


 

http://www.phosphosite.org/
http://www.proteinatlas.org/
http://dx.doi.org/10.17632/xrbmvv5srs.2
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http://www.reactome.org/download-data/


 

http://www.reactome.org/download-data/
http://www.reactome.org/download-data/


 

≤ ≥

http://fantom.gsc.riken.jp/5/
http://ftp.ensembl.org/pub/release-87/fasta/homo_sapiens/cdna/Homo_sapiens.GRCh38.cdna.all.fa.gz
http://ftp.ensembl.org/pub/release-87/fasta/homo_sapiens/cdna/Homo_sapiens.GRCh38.cdna.all.fa.gz


 

Sample 
ID 

meta-data 
# of cells 
retained 

% of cells 
retained 

Median 
library size 

# of 
unique 
genes 

average # of 
genes/cell 

# of lymphoid 
cells (fraction of 

all cells) 

# of myeloid 
cells (fraction 

of all cells) 

1 
male/59.2 
years old 

101 52.6% 686,990 11,976 5,819 9 (8.9%) 49 (48.5%) 

2 
female/30.6 

years old 
152 79.2% 1,662,115 13,374 5,711 35 (23.0%) 58 (38.2%) 

3 
female/62.2 

years old 
127 66.1% 1,656,706 13,093 5,991 32 (25.2%) 48 (37.8%) 

4 
female/21.2 

years old 
139 72.4% 1,212,586 12,693 5,274 28 (20.1%) 41 (29.5%) 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

https://david-d.ncifcrf.gov/


 

https://david-d.ncicrf.gov/


 



 

http://www.reactome.org/
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