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The goal of this use case is to show that the Genboree Workbench and the 
exceRpt small RNA-seq analysis pipeline can replicate the results of 
Burgos et al. We have developed these pipelines because as the 
Extracellular RNA Communication Consortium (ERCC) begins to generate 
more datasets, it is vital that they be analyzed in a reproducible and 
comparable way.
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Alzheimer’s and Parkinson’s are two neurodegenerative diseases that are 
difficult to assess by biopsy, since the affected tissue is inaccessible.

In their study, Burgos et al. assessed the miRNA content in cerebrospinal 
fluid (CSF) and serum from postmortem subjects with full neuropathology 
evaluations. The goal of the study was to identify extracellular miRNA 
biomarkers that correlate with disease status and progression.

In this use case, we focus on biomarkers that correlate with disease status 
by replicating the differential expression analysis in Burgos et al.



345 Biological Samples to Be Analyzed
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The dataset analyzed in this use case is available from dbGap,
accession phs000727.v1.p1.	

Number of 
Samples Disease Biofluid

62 Alzheimer’s CSF
52 Alzheimer’s Serum
57 Parkinson’s CSF
50 Parkinson’s Serum
62 Control CSF
62 Control Serum
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Differential Expression of miRNAs 
in Cerebrospinal Fluid (CSF) – Control vs. AD

Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

miR$Name log2(FC) P1value log2(FC) P1value
miR$124$3p $1.56 1.00E$06 $1.68 2.00E$06
miR$138$5p $1.46 1.00E$06 $1.48 7.00E$06
miR$127$3p $1.17 1.90E$05 $1.11 2.55E$04
miR$132$3p $0.89 1.90E$05 $0.86 1.29E$04
miR$127$5p $1.15 3.10E$05 $1.09 3.07E$04
miR$136$3p $1.02 4.00E$05 $0.88 1.16E$03
miR$381($3p)* $1.14 4.90E$05 $1.05 9.86E$04
miR$101$5p $0.92 6.70E$05 $0.85 9.86E$04
miR$199b$5p $1.22 6.70E$05 $1.36 1.29E$04
miR$136$5p $0.91 1.91E$04 $0.91 7.73E$04
miR$184 $0.97 2.69E$04 $0.92 1.73E$03
miR$181a$5p $0.71 3.57E$04 $0.62 3.49E$03
miR$598($3p)* $0.96 4.15E$04 $1.01 4.24E$04
miR$218$5p $0.79 4.93E$04 $0.76 2.56E$03
miR$9$3p $0.84 4.95E$04 $0.96 3.07E$04
miR$769$5p $0.84 6.20E$04 $0.80 3.49E$03
miR$95($3p)* $0.95 6.20E$04 $1.00 9.86E$04
miR$760 $0.88 8.46E$04 $0.87 1.94E$03
miR$181a$3p $0.74 1.01E$03 $0.67 7.55E$03

Burgos$et$al exceRpt$+$DESeq2

miR$181b$5p $0.75 1.01E$03 $0.63 1.42E$02
miR$488$3p $0.88 1.01E$03 $0.79 1.08E$02
miR$495($3p)* $1.07 1.01E$03 $1.13 2.28E$03
miR$708$3p $0.84 1.01E$03 $0.74 1.31E$02
miR$874($3p)* $0.75 1.01E$03 $0.79 1.39E$03
miR$873$5p $0.81 1.48E$03 $0.74 9.08E$03
miR$129$5p $0.84 1.65E$03 $0.87 4.32E$03
miR$181d($5p)* $0.72 1.89E$03 $0.41 6.86E$02
miR$139$5p $0.84 1.96E$03 $0.86 4.55E$03
miR$3200$3p $0.75 2.77E$03 $0.73 9.09E$03
miR$431$3p $0.91 3.72E$03 $1.06 1.71E$03
miR$9$5p $0.75 4.97E$03 $0.60 3.32E$02
miR$326 $0.76 5.18E$03 $0.71 1.68E$02
miR$377$5p $0.81 6.87E$03 $0.87 9.09E$03
miR$433($3p)* $0.85 7.77E$03 $0.78 2.96E$02
miR$323a$3p $0.73 8.53E$03 $0.75 1.54E$02
miR$134($5p)* $0.7 8.98E$03 $0.69 1.90E$02
miR$329($3p)* $0.83 8.98E$03 $0.92 1.09E$02
miR$10a$5p $0.84 1.16E$02 $0.29 4.35E$01
miR$33b$5p $0.74 1.24E$02 $0.73 2.66E$02
miR$410($3p)* $0.71 1.47E$02 $0.54 8.82E$02
miR$708$5p $0.78 1.51E$02 $0.89 1.27E$02

miR$Name log2(FC) P1value log2(FC) P1value
miR$124$3p $1.56 1.00E$06 $1.68 2.00E$06
miR$138$5p $1.46 1.00E$06 $1.48 7.00E$06
miR$127$3p $1.17 1.90E$05 $1.11 2.55E$04
miR$132$3p $0.89 1.90E$05 $0.86 1.29E$04
miR$127$5p $1.15 3.10E$05 $1.09 3.07E$04
miR$136$3p $1.02 4.00E$05 $0.88 1.16E$03
miR$381($3p)* $1.14 4.90E$05 $1.05 9.86E$04
miR$101$5p $0.92 6.70E$05 $0.85 9.86E$04
miR$199b$5p $1.22 6.70E$05 $1.36 1.29E$04
miR$136$5p $0.91 1.91E$04 $0.91 7.73E$04
miR$184 $0.97 2.69E$04 $0.92 1.73E$03
miR$181a$5p $0.71 3.57E$04 $0.62 3.49E$03
miR$598($3p)* $0.96 4.15E$04 $1.01 4.24E$04
miR$218$5p $0.79 4.93E$04 $0.76 2.56E$03
miR$9$3p $0.84 4.95E$04 $0.96 3.07E$04
miR$769$5p $0.84 6.20E$04 $0.80 3.49E$03
miR$95($3p)* $0.95 6.20E$04 $1.00 9.86E$04
miR$760 $0.88 8.46E$04 $0.87 1.94E$03
miR$181a$3p $0.74 1.01E$03 $0.67 7.55E$03

Burgos$et$al exceRpt$+$DESeq2
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Differential Expression of miRNAs 
in Cerebrospinal Fluid (CSF) – Control vs. AD

Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

The	plot	to	the	le/	
compares	the	differen9al	
expression	results	from	
Burgos	et	al.	(x-axis)	and	
the	exceRpt	pipeline	(y-
axis).	miRNAs	with	
absolute	log2	fold	changes	
<	0.7	were	not	reported	in	
the	ar9cle.	

Comparison of Differential Expression Results	
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Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

Differential Expression of miRNAs 
in Cerebrospinal Fluid (CSF) – Control vs PD

miR$Name log2(FC) P1value log2(FC) P1value
miR$132$5p $1.02 3.93E$04 $1.11 3.31E$04
miR$19a$3p 0.98 3.93E$04 0.97 3.77E$03
miR$19b$3p 0.92 3.93E$04 1.05 3.31E$04
miR$485$5p $1.08 3.93E$04 $1.24 3.31E$04
miR$127$3p $0.98 4.48E$04 $1.06 5.28E$04
miR$128($3p)* $0.85 3.45E$03 $0.92 3.70E$03
miR$409$3p $0.77 3.45E$03 $0.80 4.20E$03
miR$433($3p)* $0.86 6.29E$03 $0.90 1.05E$02
let$7g$3p 0.82 8.41E$03 0.93 9.40E$03
miR$370($3p)* $0.83 8.41E$03 $0.88 1.05E$02
miR$431$3p $0.81 8.41E$03 $0.74 2.99E$02
miR$873$3p $0.83 8.68E$03 $0.89 1.38E$02
miR$136$3p $0.72 1.20E$02 $0.68 3.03E$02
miR$212$3p $0.73 2.29E$02 $0.78 3.03E$02
miR$10a$5p $0.76 2.37E$02 $0.27 4.76E$01
miR$1224$5p $0.76 3.29E$02 $0.73 9.88E$02

Burgos$et$al exceRpt$+$DESeq2

*In	some	cases,	Burgos	et	
al	reports	results	for	the	
parent	form	of	a	miRNA.	
The	sRNAbench	tool	used	
by	exceRpt	always	
es9mates	which	mature	
product	of	the	miRNA	is	
most	likely	expressed	
based	on	the	posi9on	of	
reads	in	the	miRNA	
sequence.		
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Differential Expression of miRNAs 
in Cerebrospinal Fluid (CSF) – Control vs PD

Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

The	plot	at	le/	compares	
the	differen9al	expression	
results	from	Burgos	et	al	(x	
axis)	and	the	exceRpt	
pipeline	(y	axis).	miRNAs	
with	absolute	log2	fold	
changes	<	0.7	were	not	
reported	in	the	ar9cle.	

Comparison of Differential Expression Results	

miR-10a-5p	
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Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

Differential Expression of miRNAs 
in Cerebrospinal Fluid (CSF) – AD vs PD
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miR−19b−3p
miR−19a−3p

miR−127−5p

miR−873−5pmiR−32−5p

miR$Name log2(FC) P1value log2(FC) P1value
miR$19b$3p 0.98 2.34E$04 1.03 7.39E$04
miR$19a$3p 0.94 6.84E$04 1.07 1.93E$03
miR$127$5p 0.83 1.57E$02 0.89 1.95E$02
miR$873$5p 0.82 1.57E$02 0.80 3.39E$02
miR$32$5p 0.71 3.06E$02 0.80 2.02E$02

Burgos$et$al exceRpt$+$DESeq2
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Differential Expression of miRNAs 
in serum – Control vs Alzheimer’s

Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

miR$Name log2(FC) P1value log2(FC) P1value
miR$34b$3p 2.36 1.90E$05 1.95 4.77E$03
miR$219$2$3p 1.93 5.37E$04 2.62 9.20E$05
miR$22$5p 1.38 5.37E$04 1.11 4.77E$03
miR$125b$1$3p 1.32 8.03E$04 1.29 1.10E$03
miR$1307$5p 1.39 1.28E$03 0.81 7.82E$02
miR$34c$5p 1.57 1.96E$03 2.04 2.52E$04
miR$34b$5p 1.71 2.57E$03 2.33 8.70E$04
miR$887($3p)* 1.34 3.31E$03 1.58 1.06E$03
miR$182$5p $1.01 3.82E$03 $1.14 9.36E$04
miR$135a$5p 1.66 4.84E$03 2.73 3.22E$04
miR$184 1.43 4.84E$03 2.50 5.00E$06
miR$30c$2$3p 1.22 4.84E$03 1.31 6.41E$03
miR$873$3p 1.30 4.84E$03 1.43 4.77E$03
miR$125a$3p 1.27 9.65E$03 1.74 8.70E$04
miR$671$3p 1.21 9.65E$03 0.75 1.53E$01
miR$21$5p $0.82 2.35E$02 $0.88 1.58E$02
miR$1285$3p 1.03 2.45E$02 1.60 2.52E$04
miR$375 $0.94 3.26E$02 $1.00 2.89E$02
miR$3176 1.06 3.35E$02 1.01 6.07E$02
miR$127$3p 0.92 3.74E$02 0.94 3.49E$02

Burgos$et$al exceRpt$+$DESeq2
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Differential Expression of miRNAs 
in serum – Control vs Alzheimer’s

Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

The	plot	at	le/	compares	
the	differen9al	expression	
results	from	Burgos	et	al	(x	
axis)	and	the	exceRpt	
pipeline	(y	axis).	miRNAs	
with	absolute	log2	fold	
changes	<	0.7	were	not	
reported	in	the	ar9cle.	

Comparison of Differential Expression Results	
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Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

Differential Expression of miRNAs 
in serum – Control vs Parkinson’s

miR$Name log2(FC) P1value log2(FC) P1value
miR$338$3p 1.35 1.06E$03 0.37 5.64E$01
miR$16$2$3p $1.09 3.96E$03 $1.12 2.10E$02
miR$1294 $1.04 1.17E$02 $1.10 2.10E$02
miR$30e$3p 0.97 1.33E$02 0.40 4.70E$01
miR$30a$3p 0.95 1.54E$02 0.74 1.63E$01

Burgos$et$al exceRpt$+$DESeq2
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Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

Differential Expression of miRNAs 
in serum – Alzheimer’s vs Parkinson’s

Comparison of 
Differential Expression Results	miR$Name log2(FC) P1value log2(FC) P1value

miR$320a $1.81 4.60E$05 $2.04 3.10E$05
miR$320b $1.84 4.60E$05 $1.66 1.92E$03
miR$378d $1.69 4.60E$05 $1.83 5.80E$05
miR$378f $1.70 4.60E$05 $1.89 4.10E$05
miR$378a($3p)* $1.54 7.70E$05 $1.56 2.07E$04
miR$378b $1.62 1.32E$04 $1.76 1.17E$03
miR$378c $1.47 4.53E$04 $1.72 1.42E$04
miR$193a$5p $1.32 2.22E$03 $1.35 3.25E$03
miR$320c $1.45 3.48E$03 $1.12 5.60E$02
miR$1285$3p $1.25 6.90E$03 $1.58 1.03E$03
miR$550a$3$5p $1.09 1.36E$02 $0.54 2.25E$01
miR$874($3p)* $1.06 1.39E$02 $0.65 1.65E$01
miR$125a$5p $1.01 1.69E$02 $1.04 1.54E$02
miR$21$5p 0.98 1.69E$02 1.12 6.74E$03
miR$671$3p $1.19 1.69E$02 $0.58 3.08E$01
let$7i$3p $0.86 2.77E$02 $0.88 2.80E$02

Burgos$et$al exceRpt$+$DESeq2
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Burgos K., et al.  (2014) Profiles of Extracellular miRNA in Cerebrospinal Fluid and Serum from Patients with 
Alzheimer’s and Parkinson’s Diseases Correlate with Disease Status and Features of Pathology. 
PLoS ONE 9: e94839.	

Digging Deeper:  
Parkinson’s vs. Parkinson’s with Dementia

miR$Name log2(FC) P1value log2(FC) P1value
miR$30b$5p 1.939733 0.000367 2.101559 0.000371
miR$30c$5p 1.791096 0.000367 1.861623 0.000492
miR$30a$3p 1.886821 0.000479 2.000182 0.003382
miR$664$3p 2.350324 0.000685 0 0
miR$26a$5p 1.698547 0.001409 1.836147 0.001659
miR$34c$5p 2.123616 0.002262 1.532867 0.06545
miR$582$3p 1.861379 0.002897 0.487248 0.735536
miR$26b$5p 1.763952 0.003231 1.036815 0.253081
miR$1298($3p)* 2.05341 0.005541 1.010962 0.543247
let$7f$1$3p 1.89744 0.006943 2.182452 0.016231
miR$375 $1.610137 0.00807 $1.098313 0.171406
miR$1247$5p $1.819452 0.009217 $2.197584 0.016231
miR$1911$5p 1.980395 0.009217 0.997008 0.485975
miR$374a$5p 1.896724 0.009217 2.293509 0.016231
miR$34b$5p 2.007146 0.009562 1.260189 0.428362
miR$152($3p)* 1.357329 0.010709 1.608754 0.009791
miR$7$1$3p 1.675576 0.012898 1.940839 0.019443
miR$135a$5p 1.862747 0.016956 $0.124056 0.970966
miR$18b$5p 1.783578 0.016956 0.618491 0.816702
miR$23c 1.367051 0.016956 0 0
miR$135b$5p 1.824455 0.017638 0 0
miR$374a$3p 1.627059 0.021943 1.874623 0.040713
miR$148b$3p 1.27146 0.022047 1.317292 0.038828
miR$18a$5p 1.704245 0.022047 0.462525 0.824074
miR$204$5p 1.71578 0.022047 1.547009 0.076549
miR$374b$5p 1.46507 0.031505 1.636204 0.056118
miR$3960 1.436168 0.033061 0 0
miR$3605$5p $1.437123 0.033136 $0.209193 0.857932
miR$101$3p 1.285599 0.03471 0.713873 0.491222
miR$34b$3p 1.707851 0.034753 0.426134 0.828741
miR$503($5p)* 1.666408 0.034753 0.205409 0.930952
miR$132$3p 1.046738 0.051849 1.046828 0.097198
miR$142$5p 1.065144 0.052703 1.212802 0.056118
miR$582$5p 1.460105 0.062794 0.419758 0.825734
miR$1246 $1.433216 0.065986 $0.341807 0.828741
miR$1260a 1.20334 0.067076 0.760768 0.495857
miR$208b($3p)* 1.424901 0.067076 $0.789706 0.526064

Burgos$et$al exceRpt$+$DESeq2

   …               …         …        …         …	

miR$Name log2(FC) P1value log2(FC) P1value
miR$30b$5p 1.94 3.67E$04 2.10 3.71E$04
miR$30c$5p 1.79 3.67E$04 1.86 4.92E$04
miR$30a$3p 1.89 4.79E$04 2.00 3.38E$03
miR$664$3p 2.35 6.85E$04 $$$ $$$
miR$26a$5p 1.70 1.41E$03 1.84 1.66E$03
miR$34c$5p 2.12 2.26E$03 1.53 6.55E$02
miR$582$3p 1.86 2.90E$03 0.49 7.36E$01
miR$26b$5p 1.76 3.23E$03 1.04 2.53E$01
miR$1298($3p)* 2.05 5.54E$03 1.01 5.43E$01
let$7f$1$3p 1.90 6.94E$03 2.18 1.62E$02
miR$375 $1.61 8.07E$03 $1.10 1.71E$01
miR$1247$5p $1.82 9.22E$03 $2.20 1.62E$02
miR$1911$5p 1.98 9.22E$03 1.00 4.86E$01
miR$374a$5p 1.90 9.22E$03 2.29 1.62E$02
miR$34b$5p 2.01 9.56E$03 1.26 4.28E$01
miR$152($3p)* 1.36 1.07E$02 1.61 9.79E$03
miR$7$1$3p 1.68 1.29E$02 1.94 1.94E$02
miR$135a$5p 1.86 1.70E$02 $0.12 9.71E$01
miR$18b$5p 1.78 1.70E$02 0.62 8.17E$01
miR$23c 1.37 1.70E$02 $$$ $$$
miR$135b$5p 1.82 1.76E$02 $$$ $$$
miR$374a$3p 1.63 2.19E$02 1.87 4.07E$02
miR$148b$3p 1.27 2.20E$02 1.32 3.88E$02
miR$18a$5p 1.70 2.20E$02 0.46 8.24E$01
miR$204$5p 1.72 2.20E$02 1.55 7.65E$02

Burgos$et$al exceRpt$+$DESeq2

miR$374b$5p 1.47 3.15E$02 1.64 5.61E$02
miR$3960 1.44 3.31E$02 $$$ $$$
miR$3605$5p $1.44 3.31E$02 $0.21 8.58E$01
miR$101$3p 1.29 3.47E$02 0.71 4.91E$01
miR$34b$3p 1.71 3.48E$02 0.43 8.29E$01
miR$503($5p)* 1.67 3.48E$02 0.21 9.31E$01
miR$132$3p 1.05 5.18E$02 1.05 9.72E$02
miR$142$5p 1.07 5.27E$02 1.21 5.61E$02
miR$582$5p 1.46 6.28E$02 0.42 8.26E$01
miR$1246 $1.43 6.60E$02 $0.34 8.29E$01
miR$1260a 1.20 6.71E$02 0.76 4.96E$01
miR$208b($3p)* 1.42 6.71E$02 $0.79 5.26E$01
miR$196a$5p $1.50 7.35E$02 $$$ $$$
miR$548d$5p 1.04 7.48E$02 $$$ $$$
miR$548am$5p 1.15 7.48E$02 $$$ $$$
miR$1264 1.46 7.69E$02 $0.14 9.64E$01
miR$424$5p 1.29 7.69E$02 0.03 9.84E$01
miR$98($5p)* 1.13 7.69E$02 1.17 1.92E$01
miR$214$3p 1.22 8.20E$02 1.36 1.71E$01
miR$34c$3p 1.47 8.33E$02 0.53 8.23E$01
miR$486$3p $1.05 8.33E$02 $1.11 1.80E$01
let$7f$2$3p 1.18 9.16E$02 1.67 6.64E$02
miR$124$3p 1.44 9.21E$02 2.03 4.85E$02
miR$199a$3p 0.99 9.79E$02 1.05 1.80E$01
miR$340$5p 1.11 9.79E$02 1.26 1.71E$01
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Digging Deeper:  
Parkinson’s vs. Parkinson’s with Dementia

Comparison of Differential Expression Results	

Significant in	
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Differential expression analysis of all pairwise 
comparisons shows that the exceRpt pipeline does a 
good job of reproducing the results from Burgos et al.
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AD vs PD in Serum	
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PD vs control in Serum	
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AD vs control in Serum	

AD vs PD in CSF	PD vs control in CSF	AD vs control in CSF	
rPearson = 0.89 	 rPearson = 0.98 	 rPearson = 0.90  	

rPearson = 0.93  	 rPearson = 0.97  	 rPearson = 0.93  	



Alzheimer’s CSF vs control: all 41 of the miRNAs identified in Burgos et al 
as significantly differentially expressed were also so identified by exceRpt. 
 
Pearson correlation of log2(fold change) for those top 41 miRNAs between 
exceRpt and Burgos et al is 0.89. 
 
30 / 41 (~75%) of the miRNAs have been identified in the literature as 
deregulated in Alzheimer’s. 
 
Thus, this set of miRNAs represent useful candidates for further study and 
development into clinical biomarkers of AD disease status. 
 
See Burgos et al. for discussion of the other comparisons: AD vs PD and 
PD vs Control in CSF, and all serum cases.
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Useful Links

•  exRNA Portal Software Resources http://exrna.org/resources/software 
•  exRNA Atlas – http://genboree.org/java-bin/exRNAAtlas.jsp 
•  Genboree Workbench - http://genboree.org/java-bin/workbench.jsp 
•  Data Coordination Center Wiki - 

http://genboree.org/theCommons/projects/exrna-mads/wiki 
•  exRNA Data Analysis Tools Wiki - 

http://genboree.org/theCommons/projects/exrna-tools-may2014/wiki 
•  Use Case Tutorials – exRNA Portal Data Resource 

http://exrna.org/resources/data/ 

 


