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Origin Story: gene perturbations and 
cancer systems biology
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A quick intro to PCR

Enzoklop [CC BY-SA 3.0 (https://creativecommons.org/licenses/by-sa/3.0)]



A quick intro to qPCR

Thermo Scientific, Basic Principles of qPCR



Non-detects in qPCR



Non-detects do not occur randomly

26 27 28 29 30

0
.0

0
0

.0
5

0
.1

0
0

.1
5

Average sample expression

P
ro

p
o
rt

io
n
 o

f 
n
o
n
−

d
e
te

ct
s









● ●●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
● ●

●

● ●
●

●

●

−5
0

5

Id4
dd

C
t

●
●●

●

●

●

● ●
●

●
●

●

●
●

●

●

●

●

●

●
●●

●

●

●

●

D
ap

k1
:1

D
ffb

:1
Ep

hB
2:

1
Fa

s:
1

H
ox

c1
3:

1
Id

2:
1

Id
4:

1
Ja

g2
:1

N
ot

ch
3:

1
Pa

rd
6g

:1
Pe

rp
:1

Pl
a2

g7
:−

1
Pl

ac
8:
−1

Pm
ai

p1
:1

Pm
ai

p1
:1

/D
ap

k1
:1

Pm
ai

p1
:1

/S
frp

2:
1

R
ab

40
b:

1
R

gs
2:
−1

R
pr

m
:1

Sa
tb

1:
1

Sf
rp

2:
1

Sf
rp

2:
1/

D
ap

k1
:1

Sm
s:
−1

W
nt

9a
:1

Zf
p3

85
:1

●

●

●

●

Non−Detect Samples
none
perturbation

control
both

Remember this figure

N
or

m
al

ize
d 

Fo
ld

 C
ha

ng
e



● ●●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
● ●

●

● ●
●

●

●

−5
0

5

Id4
dd

C
t

●●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●●

D
ap

k1
:1

D
ffb

:1
Ep

hB
2:

1
Fa

s:
1

H
ox

c1
3:

1
Id

2:
1

Id
4:

1
Ja

g2
:1

N
ot

ch
3:

1
Pa

rd
6g

:1
Pe

rp
:1

Pl
a2

g7
:−

1
Pl

ac
8:
−1

Pm
ai

p1
:1

Pm
ai

p1
:1

/D
ap

k1
:1

Pm
ai

p1
:1

/S
frp

2:
1

R
ab

40
b:

1
R

gs
2:
−1

R
pr

m
:1

Sa
tb

1:
1

Sf
rp

2:
1

Sf
rp

2:
1/

D
ap

k1
:1

Sm
s:
−1

W
nt

9a
:1

Zf
p3

85
:1

●

●

●

●

Non−Detect Samples
none
perturbation

control
both

Farewell to (most) outliers

N
or

m
al

ize
d 

Fo
ld

 C
ha

ng
e



● ●●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
● ●

●

● ●
●

●

●

−5
0

5

Id4
dd

C
t

●●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●●

D
ap

k1
:1

D
ffb

:1
Ep

hB
2:

1
Fa

s:
1

H
ox

c1
3:

1
Id

2:
1

Id
4:

1
Ja

g2
:1

N
ot

ch
3:

1
Pa

rd
6g

:1
Pe

rp
:1

Pl
a2

g7
:−

1
Pl

ac
8:
−1

Pm
ai

p1
:1

Pm
ai

p1
:1

/D
ap

k1
:1

Pm
ai

p1
:1

/S
frp

2:
1

R
ab

40
b:

1
R

gs
2:
−1

R
pr

m
:1

Sa
tb

1:
1

Sf
rp

2:
1

Sf
rp

2:
1/

D
ap

k1
:1

Sm
s:
−1

W
nt

9a
:1

Zf
p3

85
:1

●

●

●

●

Non−Detect Samples
none
perturbation

control
both

N
or

m
al

ize
d 

Fo
ld

 C
ha

ng
e

Need something 
fancier when all 
replicates have a 
non-detect.

Farewell to (most) outliers



McCall, M. N., McMurray, H. R., Land, H., & 
Almudevar, A. (2014). On non-detects in qPCR 
data. Bioinformatics, 30(16), 2310-2316.

Sherina, V., McMurray, H., Powers, W., Land, H., 
Love, T., & McCall, M. N. (2017). Statistical 
Approaches to Decreasing the Discrepancy of 
Non-detects in qPCR Data. bioRxiv, 231621.

Further Reading



We have a new method for one small 
part of an analysis pipeline.



Want to insert our 
new method here

Analysis of qPCR data



















Are there drawbacks?



Questions about packages 
other than your own

Evening,

I have a txt file with 26 samples(rows ) with 30 microRNA 
(columns) – how do I convert this into qPCRset object to 
do further analysis on the “nondetect” R package?



Evening,

I have a txt file with 26 samples(rows ) with 30 microRNA 
(columns) – how do I convert this into qPCRset object to 
do further analysis on the “nondetect” R package?

Dear Mr. McCall

I would like to use the “qpcrImpute” function on my data. 
My problem is that I cannot figure out how to format my 
data to the class qPCRset. 

Questions about packages 
other than your own



Relying on others to maintain software



I am not blaming the authors of HTqPCR.

There is very little support in terms 
of recognition and funding for 

maintaining a software package.



Case study #2
and a potential 
path forward



A generalized overview of the 530 cells and tissues included in this study. 

Matthew N. McCall et al. Genome Res. 2017;27:1769-1781

© 2017 McCall et al.; Published by Cold Spring Harbor Laboratory Press





334 samples; 64 cell types

450 samples; 7 cell types, 3 tissues





Composition of 
colon tissue samples

Differences in UC vs others



How best to share these data?







SummarizedExperiment
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