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Arduous Scientific Discovery

T.	Graf	and	T.	Enver. Forcing	cells	to	change	lineages.	Nature	(2009).
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KinderMiner

Target	Terms

Key	Phrase “Embryonic	stem	cell”

AATF ABP1 … ZXDC ZYX

AATF Term ⌐	Term Total

Key	Phrase 0 2,027 2,027

⌐	Key Phrase 34 17,010,305 17,010,339

Total 34 17,012,332 17,012,366

Count



KinderMiner

Target	Terms

Key	Phrase “Embryonic	stem	cell”

AATF ABP1 … ZXDC ZYX

NANOG Term ⌐	Term Total

Key	Phrase 15 2,012 2,027

⌐	Key Phrase 44 17,010,295 17,010,339

Total 59 17,012,307 17,012,366

Count



KinderMiner

Target	Terms

Key	Phrase “Embryonic	stem	cell”

AATF ABP1 … ZXDC ZYX

ZYX Term ⌐	Term Total

Key	Phrase 0 2,027 2,027

⌐	Key Phrase 93 17,010,246 17,010,339

Total 93 17,012,273 17,012,366

Count



KinderMiner

Output	Rank 1. Compute	article	count	contingency	tables

2. Filter	terms	by	one-sided	Fisher	Exact	test

3. Sort	terms	by	!"#	%&'()"	&	+"',
+"',	+-.(/

NANOG Term ⌐	Term Total

Key	Phrase 15 2,012 2,027

⌐	Key Phrase 44 17,010,295 17,010,339

Total 59 17,012,307 17,012,366

Example NANOG	+	“Embryonic	stem	cell”	+	2004

One-sided	FET	p: 5.219e-46 Sort	Ratio: 01
12
= 0.254
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Embryonic	Stem	Cell	- 2004

Hepatocyte	- 2009

Cardiomyocyte	- 2008
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Reprogramming Results

“Embryonic	Stem	Cell”	- 2004
NANOG
UTF1
CBX4

POU5F1
EZH1
SOX1
IRX4
FOXD3
MYF6
HOXB4
LMO2
SOX2
EOMES
LMX1B
LHX2
HOXD9
HOXD11
OTX1
HAND1
HOXB3

“Cardiomyocyte”	- 2008
MESP1
THRAP1
TBX20
GATA4
NKX2-5
TBX5
GATA5
MEF2C
HAND2
CSRP3
IRX4
HDAC9
NFATC4
IRX5
MKL2
ISL1
GATA6
HAND1
HES2
TBX18

“Hepatocyte”	- 2009
HNF1A
HNF1B
HNF4A

ONECUT1
HNF4G
FOXA3

ONECUT3
FOXA1
FOXA2
TCF2
MLX
NR0B2
NR1I3
NR1H4
HGBOX1
NR1I2

ONECUT2
TCF1

CREB3L3
CUTL2
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O.	Rackham	et	al.,	A	predictive	computational	framework	for	direct	
reprogramming	between	human	cell	types.	Nature	Genetics	(2016).
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Conclusions & Future Work

o Simple	counting	is	surprisingly	effective

o Could	speed	discovery	without	much	effort

o Bayesian	methods	to	adjust	ranks	when	counts	are	low

o Compositions	of	multiple	rankings

o Web	application
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