
CSC 483 - Applied Biological Data Sciece

W2D2



CSC 483: Applied Biological Data Science

• Georgia Doing, PhD (she/her/hers)

• email: doingg@union.edu

• office: Steinmetz 108B

– office hours:

• Wednesday 2:00-3:30 pm

• Thursday  4:00-5:30 pm

Feel free to drop in whenever my office door is open or schedule an 
appointment. 



Today (145 min)

• Paper on methods/background

• Metadata summaries

• Explore data ,brainstorm ideas

• HW:

– rosalind problems on sequence analysis (w/ colab notebooks)

– due: tues



What is Biological Data Science?
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1000s Genomes Project: https://www.internationalgenome.org/

https://www.internationalgenome.org/


Experimental Workflow



Oral ‘animacules’ (1676) Oral microbiome (2011)

A. van Leeuwenhoek Valm et al., PNAS









Microbial Culture



Microbial Culture RNA-seq Data



Microbial Culture Biological ModelRNA-seq Data
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CDC https://www.cdc.gov/ecoli/about/index.html

https://www.cdc.gov/ecoli/about/index.html


E. coli E. coli (20 

strains)



E. coli subset of strains 

and samples

DNA, RNA or text

Dimensionality 

reduction:

PCA

ICA

NMD

DAE

Pattern 

detection:

correlation

regression

clustering

classification

Hypothesis 

testing:

CRISPR data

phenotypes

(future 

directions)



Ecoli Pangenome Compendium

samples: 20,292

unique studies: 1,365

samples with high confidence strain: 4,260

samples with putative strain: 11,859











Head of “count” table

X Name ERX1805690 ERX1805691 ERX1805692 ERX2279850 ERX2279851 ERX2279852 ERX2279853 ERX2279854

0ed86576d343ce011a61773e0620e335_1045 character(0) 1.000 0.000 0.00 0.000 0.000 0.000 0.000 0.000

0ed86576d343ce011a61773e0620e335_1047 character(0) 0.000 0.000 0.00 0.000 0.000 0.000 0.000 0.000

0ed86576d343ce011a61773e0620e335_1120 character(0) 0.000 0.000 0.00 6.476 6.236 0.000 0.000 7.554

0ed86576d343ce011a61773e0620e335_1175 character(0) 0.000 0.000 0.00 2.000 2.000 3.000 2.000 0.000

0ed86576d343ce011a61773e0620e335_1179 character(0) 0.000 0.000 0.00 2.000 4.000 0.000 4.000 2.000

0ed86576d343ce011a61773e0620e335_1311 character(0) 0.000 0.000 0.00 0.000 0.000 0.000 0.000 0.000

0ed86576d343ce011a61773e0620e335_1450 character(0) 0.000 0.000 0.00 3.000 0.000 0.000 0.000 2.000

0ed86576d343ce011a61773e0620e335_1476 character(0) 5.403 2.351 0.00 15.370 11.212 23.317 5.232 12.820

0ed86576d343ce011a61773e0620e335_1484 character(0) 0.000 9.229 10.55 2.000 2.000 0.000 0.000 3.000

0ed86576d343ce011a61773e0620e335_2071 character(0) 0.000 0.000 0.00 0.000 0.000 36.005 0.000 0.000







From DEseq2, median of ratios normalization:

𝑌𝑖𝑗 : The raw count for gene 𝑖 in sample 𝑗 .

𝑔𝑖  :The geometric mean of counts for gene 𝑖 across all samples.

The size factor for sample 𝑗  ,denoted as 𝑆𝑗  ,is calculated as:

𝑆𝑗 = median
𝑌𝑖𝑗
𝑔𝑖 𝑖∈1,…,𝑚

Where:

𝑔𝑖 = ς𝑗=1
𝑛 𝑌 𝑖𝑗

1/𝑛
 ,the geometric mean of counts for gene 𝑖 across 𝑛

samples.

The ratio 
𝑌𝑖𝑗

𝑔𝑖
is computed for each gene 𝑖 in sample 𝑗  .The median of 

these ratios is taken as the size factor 𝑆𝑗 for sample 𝑗 .
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Lab machines: getting started

• Log on:

– Your Union usernames

– Default password: the word union followed by your ID number; e.g., 

union12345

Always log off before leaving the lab
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