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Agenda
• Perceived Safety of BHT
• Connectivity Map (CMap)
• Connectivity Analysis of BHT
• SAR Analysis of BHT
• Conclusions 



Butylated Hydroxytoluene (BHT)

BHT is listed as a CORAP substance with Endocrine Disruption in Human as one of the concerns. 
These concerns are based on:

• Comparisons made to BHA
• Borderline thyroid effects seen at high doses in one species
• Other in vitro results from mostly academic labs
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5 doses of BHT

4 cell lines

Run in triplicate

5 X 4 X 3 = 60

60 samples

BHT CMap Study



EATS
• Estrogenic
• Androgenic
• Thyroidal
• Steroidogenic



EATS Expression in 4 Cell lines
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Ask the question:
At what positions are genes from 
C1DI CMap signature present in 
C2D2 list of rank ordered genes
Give a CMap Score between 
-100 and +100
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80 Cell lines
28,000 (9000) 
perturbagens

Subramanian et al, Cell, 2017
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• MCF7
• 250 µM 
• Search Term

“estrogen receptor agonist” 



• MCF7
• 250 µM 
• Search Term

“androgen receptor agonist” 



• HCC1428
• 250 µM 
• Search Term

“thyroid hormone receptor” 



• HepG2
• 250 µM 
• Search Term

“testosterone” 



CMap Database search for Genistein



SWI

SOI
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NS

Suitable analogs (S)

Suitable with interpretation analogs (SWI)

Not suitable analogs (NS)

SPC

Suitable with precondition analogs (SPC)

Structure of Interest (SOI)
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Chemistry
(structural similarity)

Biology
(functional similarity)

Do they align?



16 chemicals

5 doses per chemical

4 cell lines

Run in triplicate
16 X 5 X 4 X 3 = 960

960 samples

BHT CMap Study
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• HCC1428
• 250 µM 
• Search Term

“thyroid hormone receptor” 



Conclusions
• BHT does not show positive connections to endocrine related

– Pathways
– Compounds 
in EATS cell lines

• Structural analogs of BHT (S, SWI, SPC) show functional connections (CMap 
connections) to BHT

SCCS Opinion on BHT “Neither the in silico nor in vitro data give indication of 
endocrine disrupting properties of BHT”

– Level 1: Non-test information, in silico, read across, in chemico, 
– Level 2: In vitro studies
– Level 3-5: In vivo assays
– Help further interpret in vivo result 



CMap Publications
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