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Supplementary Table 1 | CIC Inhibitors   
 

Compound 

(Developer) 

 

Chemical structure Binding domain 

/Potency in 

biochemical assays 

Observed effects Development stage 

Benzenetricarboxylate  
Benzene-1,3,5-tricarboxylic acid  

  

 

Citrate-binding sites1 

 

Ki=0.07-0.16mM1,2 

triglycerides in primary 

hepatocytes3 

GSIS4 

cancer cell growth5 

Preclinical 

 

 

CPTI-1 
4-Chloro-3-[[(3-

nitrophenyl)amino]sulfonyl]-

benzoic acid  

 

(Rosalind Franklin University  

of Medicine and Science, USA) 

Citrate-binding sites1 

 

Ki=0.048-0.07mM1 

 cancer cell growth5 

inflammation6 

Preclinical 

CPTI-2 
2-(4-Chloro-3-nitro-

benzenesulfonylamino)-benzoic acid  

 

 

 

(Lombardi Comprehensive  

Cancer Center, USA)  

Citrate-binding sites7 

 

KD=3.5M7 

 

hepatic steatosis8 

hyperlipidemia8 

body weight8 

fasting glucose8 

glucose tolerance8 

insulin sensitivity8 

cancer cell growth7 

Preclinical 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 2 | ACLY Inhibitors (with selected references) 

 

Compound 

(Developer) 

 

Chemical structure Binding domain 

/Potency in 

biochemical assays 

Observed effects Development stage 

Bempedoic Acid 
(ETC1002) 

8-hydroxy-

2,2,14,14-

tetramethyl 

pentadecanedioic  

acid 

  

(Esporion Therapeutics, 

 USA) 

CoA-binding site9 

 

Ki=2M9 

weight gain9-13 

hepatic steatosis9 

atherosclerotic lesions9,13 

hyperlipidemia14-16 

hyperinsulinema11 

hyperglycmeia11 

diabetes onset & worsening16 

HCC17 

Approved for primary 

hypercholesterolemia 

and established 

atherosclerotic CVD. 

 

 

 

Hydroxycitrate 
( 1,2-Dihydroxypropane-1,2,3-

tricarboxylic acid) 

 

 

Citrate-binding site18 

 

Ki=0.15M19 

 

weight gain20,21 

food intake20,21 

dyslipidemia20 

fatty acid synthesis20,22 

cholesterol synthesis22 

fatty acid oxidation23 

renal calcium oxalate 24 

inflammation21 

oxidative stress25 

platelet aggregation26 

tumor growth27 

 GSIS28 

 

Clinical trials on 

obesity and T2D have 

been terminated 

(NCT01238887 

NCT00699413) 

 

 

Currently a clinical 

trial on urine 

chemistries is 

underway 

(NCT03348228) 

 

BMS-303141 
(2-hydroxy-N-phenyl 

benzenesulfonamide  

derivate)  

 

(Bristol-Myers Squibb  

Pharmaceutical Research 

 Institute, USA)  

No binding site 

reported 

 

IC50=0.13M29 

weight gain29 

hyperlipdemia29 

hyperglycemia29 

cancer cell growth30 

 

Preclinical 

Emodin derivates 

 

(Harvard Medical  

School, USA)  

 

Allosteric site in the 

citrate-binding 

domain31 

 

IC50=3-30M31 

 

cancer cell growth31 Preclinical 

Furan carboxylate  

derivatives 

(4-substituted-2- 

furoic acid) 

 

(Harvard Medical School, USA)  

Allosteric site in the 

citrate-binding 

domain32 

 

IC50=4.1-11.9M32 

cancer stem cells32 Preclinical  

MEDICA-16 

’-Methyl-

substituted, 

Cl6,  

,-

dicarboxylic 

acids 

(Hadassah Medical School, Israel)  

Citrate-binding site33 

 

Ki=16M33 

weight gain34 

hepatic steatosis35 

hyperlipidemia36 

atherosclerotic lesion36 

insulin sensitivity37 

beta cell apoptosis38 

virus replication: WNV39 

Preclinical 



SB-204990 
(3R,5S)-rel-5-[6-(2,4- 

dichlorophenyl)hexyl]t 

etrahydro-3-hydroxy-2 

-oxo-3-furanecetic acid  

 

(SmithKline Beecham 

 Pharmaceuticals Ltd, UK)  

Citrate-binding site40 

 

Ki=1M40 

hyperlipidemia41,42 

oxidative stress43 

inflammation43 

beta cell apoptosis38 

platelet aggregation26 

xenograft tumor44,45 

osteoblast differentiation46 

Preclinical 

NDI-091143  
(Methyl 3-chloro-5- 

(N-(4,6-difluoro-[1,1 

’-biphenyl]-3-yl) 

sulfamoyl)-4- 

hydroxybenzoate) 

 

 (Nimbus Therapeutics, USA) 

Allosteric site in the 

citrate-binding 

domain47 

 

Ki=0.07M47 

no functional studies reported Discovery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 3 | ACC inhibitors (with selected references) 

 

Compound 

(Developer) 

 

Chemical structure Binding domain 

/Potency in 

biochemical assays 

Observed effects Development stage 

Firsocostat 

(ND-630) 
1,4-dihydro-1-[(2R)-2-(2-methoxyphenyl)-

2-[(tetrahydro-2H-pyran-4-yl)oxy]ethyl]-

α,α,5-trimethyl-6-(2-oxazolyl)-2,4-dioxo-

thieno[2,3-d]pyrimidine-3(2H)-acetic acid 

 

(Nimbus Therapeutics, USA) 

 

 

AMPK 

phosphorylation site 

in BC domain 48 

 

IC50= 

2.1nM (hACC1)48 

6.1nM (hACC2)48 

weight gain48 

hepatic steatosis48-51 

liver fibrosis marker49-51 

hepatic DNL49,52 

plasma triglycerides in 

rodents48 

plasma triglycerides in 

humans50 

insulin sensitivity48 

A phase 2 clinical 

trial in NASH has 

recently been 

completed 

(NCT02856555) 

 

 

PF-05221304 

 

 

 

 

(Pfizer Inc, USA)  

Potentially CT 

domain 

 

IC50= 

13nM(hACC1)53 

9nM(hACC2)53 

hepatic steatosis54,55 

liver fibrosis markers54 

hepatic DNL54,56,57 

fatty acid oxidation54 

inflammation markers54 

A phase 2 clinical 

trial have been 

completed on 

NAFLD 

(NCT03248882 

NCT03776175) 

PF-05175157   
1,4-Dihydro-1’-[(2-methyl-1H-

benzimidazol-6-yl)carbonyl]-1-(1-

methylethyl)-spiro[5H-indazole-5,4’-

piperidin]-7(6H)-one 

 

(Pfizer Inc, USA)  

CT domain57 

 

IC50= 

27nM (hACC1)57 

33nM (hACC2)57 

hepatic DNL57 

fatty acid utilization57 

platelet count58 

facial sebum59 

viral infection60 

Phase 2 clinical 

trials on T2D and 

acne vulgaris have 

been terminated 

(NCT01792635 

NCT02100527) 

MK-4074 
(5-(1'-(1-cyclopropyl-4-methoxy-3-

methyl-1H-indole-6-carbonyl)-4-

oxospiro[chromane-2,4'-piperidin]-

6-yl)nicotinic acid) 

 

(Merck &Co, USA)  

 

No binding site 

reported 

 

IC50= 

~3nM(hACC1)61 

~3nM(hACC2)61 

hepatic steatosis61 

liver fibrosis62 

plasma triglycerides61 

 

A phase 1 clinical 

trial has been 

completed on 

NAFLD 

(NCT01431521) 

A-908292 
Methyl (S)-(4-(2-(4-

isopropoxyphenoxy)thiazol-5-

yl)but-3-yn-2-yl)carbamate  

 

 

(Abbott Laboratories, USA)  

No binding site 

reported 

 

IC50= 

>30M (hACC1) 63 

0.023M (hACC2)63 

muscle malonyl-Co63 

hepatic malonyl-C63 

plasma triglycerides64 

hyperglycemia64 

Preclinical 

Benzoxazole 

derivative-1b  

 

 

 

 

(Takeda, Japan)  

No binding site 

reported 

 

IC50= 

1.5nM (hACC1)65 

140nM (hACC2)65 

malonyl-CoA in xenograft 

tumor65 

tumor growth65 

Preclinical 

Carboxamide derivative-1k 

 

 

 

(Takeda, Japan) 

No binding site 

reported 

 

IC50= 

170nM (hACC1)66 

2M (hACC2)66 

malonyl-CoA in xenograft 

tumor66 

Preclinical 



CP-640186 
(3R)-1'-(9-Anthrylcarbonyl)-3-

(morpholin-4-ylcarbonyl)-1,4'-

bipiperidine 

 

 

 

 

(Pfizer Inc, USA) 

Biotin binding site in 

the CT domain67 

 

IC50= 

53nM (rACC1)68 

61nM (rACC2)68 

 

fatty acid oxidation68 

fatty acid synthesis68 

body weight69 

hepatic steatosis69 

hyperlipidemia69 

hyperglycemia69 

cancer cell growth70 

Preclinical 

Monocyclic derivative-1q 

 

 

 

(Takeda, Japan) 

 

  No binding site 

reported 

 

IC50= 

0.58nM(hACC1)71 

>10M (hACC2)71 

malonyl-CoA in xenograft 

tumor71 

 

Preclinical 

ND-654 

2-(1-((R)-2-(((1s,4S)-4-

hydroxycyclohexyl)oxy)-2-(2-

methoxyphenyl)ethyl)-5-methyl-6-

(oxazol-2-yl)-2,4-dioxo-1,4-

dihydrothieno[2,3-d]pyrimidin-3(2H)-

yl)-2-methylpropanoic acid 

 

(Nimbus Therapeutics, USA) 

AMPK 

phosphorylation site 

in BC domain72 

 

IC50= 

3nM(hACC1)72 

8nM(hACC2)72 

HCC growth72 

HCC survival72 

hepatic steatosis72 

hepatic DNL72 

plasma triglycerides72 

inflammation72 

 Preclinical 

ND-646 
(R)-2-(1-(2-(2-methoxyphenyl)-2-

((tetrahydro-2H-pyran-4-

yl)oxy)ethyl)-5-methyl-6-(oxazol-2-

yl)-2,4-dioxo-1,4-dihydrothieno[2,3-

d]pyrimidin-3(2H)-yl)-2-

methylpropanamide 

 

(Nimbus Therapeutics, USA) 

AMPK 

phosphorylation site 

in BC domain73 

 

IC50= 

3.5nM(hACC1)73 

4.1nM(hACC2)73 

fatty acid synthesis73 

lung tumor growth73 

xenograft tumor73 

Preclinical 

 

Olefin derivate-2e  

 

 

(Shionogi & Co., Ltd, Japan) 

No binding site 

reported 

 

IC50= 

1950nM (hACC1)74 

1.9nM (hACC2)74 

muscle malonyl-CoA74 

 

Preclinical 

(S)-9c 

 

 

 

(Boehringer Ingelheim 

Pharma GmbH&Co, USA)  

 

No binding site 

reported 

 

IC50= 

>30M (hACC1)75 

0.07M (hACC2)75 

 muscle malonyl-CoA75 

intramyocellular lipids75 

skeletal muscle glucose 

uptake75 

hyperglycemia75 

plasma triacylglycerol75 

Preclinical 

Soraphen A 
(1R,2S,5S,10S,11R,12E,14S,15S,16

S,17S,18R)-1,17-dihydroxy-

10,11,18-trimethoxy-2,14,16-

trimethyl-5-phenyl-4,19-

dioxabicyclo[13.3.1]nonadec-12-

en-3-one 

S1A) 

 

 
 

BC domain76 

 

Ki=2.1nM yACC76 

weight gain77 

fatty acid synthesis77 

fatty acid oxidation78 

insulin sensitivity77 

cancer cell growth79 

autoimmune disease80 

virus replication: HCV81, 

HIV82 

pathogenic T cells in graft-

host disease83 

autophagy84 

Preclinical 



cerebral ischemic injury85 

endothelial cell migration86 

TOFA 
5-(Tetradecyloxy)-2-furoic acid 

 
 

 

 

No binding site 

reported 

 

IC50=2.5M87 

(rACC) 

fatty acid synthesis88 

cholesterol synthesis88 

fatty acid oxidation88 

cancer cell growth89 

microtubule reformation in 

cystic fibrosis90 

corneal barrier 

homoestasis91 

virus replication: rotavirus, 

WNV39 

Preclinical 

WZ66 

 

 

(China Pharmaceutical 

University, China) 

CT domain92 

 

IC50= 

435.9nM (ACC1) 92 

141.3 nM (ACC2)92 

hepatic steatosis92 

hepatic stellate cell 

activation92 

inflammation92 

 

Preclinical 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 4 | FAS Inhibitors (with selected references) 

 

Compound 

(Developer) 

 

Chemical structure Binding domain 

/Potency in 

biochemical assays 

Observed effects Development stage 

Orlistat  
N-formyl-L-leucine (1S)-1-

[[2S,3S]-3-hexyl-4-oxo-2-

oxetanyl]methyl]dodecyl ester 

 

 

TE domain93 

 

IC50=100nM93 

 

cancer cell 

growth93,94 

viral infection95  

 

Approved for weight 

management 

 

TVB-2640 
4-(1-(4-Cyclobutyl-

2-methyl-5-(5-

methyl-4H-1,2,4-

triazol-3- 

yl)benzoyl)piperidin-

4-yl)benzonitrile 

 

 

(Sagimet Biosciences, USA) 

KR domain96 

 

IC50 <0.05μM 

 

hepatic DNL97 

viral replication: 

SARS-CoV-298 

 

 

Phase 1 and 2 clinical trials 

on NASH and cancer are 

underway 

(NCT04906421 

NCT03808558 

NCT03179904 

NCT03032484 

NCT02980029) 

FT-4101                                                    

 

 

(Forma Therapeutics, USA) 

not disclosed KR domain99 

 

IC50 =40nM99 

hepatic DNL99 

hepatic steatosis99 

 

A phase 1/2 clinical trial 

has been terminated . 

BI-99179 
(1R,3S)-N-[4-(1,3-Benzoxazol-

2-yl)phenyl]-N-methyl-3-

(propanoylamino)cyclopentane-1-carboxamide  

 

(Boehringer Ingelheim Pharma GmbH & Co, 

Germany) 

KR domain100 

 

IC50=79nM100 

cancer cell growth100 Preclinical 

Cerulenin 
2R,3S)-3-[(4E,&E)-nona-4,7-

dienoyl]oxirane-2-carboxamide 

 

 

  

KS domain101 

 

 

IC50=4.5μM101 

 

food intake102 

cancer cell growth101 

virus replication: 

EVP103, WNV104 

bacterial growth105 

Preclinical 

C75 
4-Methylene-2-octyl-5-

oxotetrahydrofuran-3-carboxylic 

acid 

 

 

 

 

 

 

 

(Johns Hopkins Medical 

Institutions, USA) 

 
 

KR domain106 

 

 

IC50=15.5μM107 

 

body weight108,109 

food intake108,109 

hepatic steatosis110 

fatty acid 

oxidation108 

fatty acid 

synthesis108 

hyperinsulinemia109 

hyperglycemia109 

cancer cell growth108 

viral infection: 

EVP103 

Preclinical 



HCV110,rotavirus111,

WNV102 

neurogenesis112 

Fasnall 
5,6-Dimethyl-N-[1-(phenylmethyl)-

3-pyrrolidinyl]thieno[2,3-

d]pyrimidin-4-amine 

 

(Duke University School of 

Medicine, USA) 

 

KR, MAT, ER 

domains96 

 

IC50 = 3.71μM114 

cancer cell growth 

114 

virus 

replication:HIV115 

Preclinical 

GSK2194069 
 (S)-4-(4-(Benzofuran-5-

yl)phenyl)-3-((1-

(cyclopropanecarbonyl)pyrrolidin-3-yl)methyl)-1H-1,2,4-triazol-5(4H)-

one 

 

(GlaxoSmithKline, USA) 

KR domain116 

 

IC50=7.7nM116 

 

 

fatty acid 

synthesis116 

cancer cell growth94 

Preclinical 

IPI-9119 
4-(4-(2,6-

difluorophenyl)-N-

isopropyl-5-oxo-4,5-

dihydro-1H-tetrazole-

1-carboxamido)-3-

phenoxybenzoic acid 

 
(Dana-Farber 

Cancer Institute, USA) 

TE domain117 

 

 

IC50=0.3nM117 

 

DNL in cancer 

cells117 

metastatic 

castration-resistant 

prostate cancer cells 

and xenografts 

growth117 

Preclinical 

MP-ML-24-N1 

 

(University Hospital 

Tuebingen, Germany) 

 

TE domain94 

 

IC50=1.6µM94 

 

cancer cell growth94 Preclinical 

TVB-3166 
4-(1-(5-(3,4-Dimethyl-

1H-pyrazol-5-yl)-2,4-

dimethylbenzoyl)azetidine-3-yl)benzonitrile 

 

(Sagimet Biosciences, USA) 

KR domain96 

 

IC50 = 42nM118 

 

cancer cell growth118 Preclinical  
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Supplementary Figure 1 | Diseases impacted by DNL inhibitors 

 

Pharmacological inhibition of DNL enzymes impacts various pathological conditions associated 

with aberrant lipid metabolism. ACLY inhibitors are shown in blue, ACC inhibitors in green and 

FAS inhibitors in yellow. Compounds that affect obesity, NAFLD-NASH, hyperlipidemia-CVD, 

T2D, cancer and viral infection have been presented in each enzyme inhibition.  

CVD, cardiovascular disease; NAFLD, non-alcoholic fatty liver diseases; NASH, non-alcoholic 

steatohepatitis. CVD, cardiovascular diseases; NAFLD, non-alcoholic fatty liver diseases; NASH, 

non-alcoholic steatohepatitis.  
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