Supplementary Data
Supplementary Methods
S1. Sample preparation and Mass Spectrometric peptide mixture analysis:
	50 µg of protein sample was used for digestion and reduced with 5 mM TCEP and further alkylated with 50 mM iodoacetamide and then digested with trypsin (1:50, trypsin/lysate ratio) for 16h at 37 °C. Digests were cleaned using a C18 silica cartridge to remove the salt and dried using a speed vacuum. The dried pellet was resuspended in buffer A (2% acetonitrile, 0.1% formic acid). Mass Spectrometric Analysis of Peptide Mixtures, were performed using EASY-nLC 1200 system (Thermo Fisher Scientific) coupled to ThermoFisher-QExactive plus equipped with nanoelectrospray ion source. 1µg of sample was loaded on C18 column 50 cm, 3.0μm Easy-spray column (Thermo Fisher Scientific). Peptides were eluted with a 0–40% gradient of buffer B (80% acetonitrile, 0.1% formic acid) at a flow rate of 300 nL/min) and injected for MS analysis. LC gradients were run for 60 minutes.  MS1 spectra were acquired in the Orbitrap at 70k resolution. Dynamic exclusion was employed for 10 sec excluding all charge states for a given precursor. MS2 spectra were acquired at 17500 resolutions.
S2. Data processing for proteomics study:
	All the samples once processed, were subjected to mass spectrometry run. Raw files containing mass/charge values were generated for each of the samples. Further these raw files were analysed through Thermo Proteome Discoverer (v2.4) against Uniprot Human proteins database. For Sequest and Amanda search, the precursor and fragment mass tolerance were set at 10 ppm and 0.02 Da, respectively. The protease used to generate peptides, i.e. enzyme specificity was set for trypsin/P (cleavage at the C terminus of “K/R: unless followed by “P”) along with maximum missed cleavages value of two. Carbamidomethyl on cysteine as fixed modification, oxidation of methionine and acetylation at lysine and N terminus both were considered as Variable modifications for database search. Both peptide spectrum match and protein false discovery rate were set to 0.01 FDR.
TABLE S1
	Sl No.
	Protein
	Sl No.
	Protein
	Sl No.
	Protein
	Sl No.
	Protein

	1
	ACSS1
	25
	MINPP1
	49
	DCXR
	63
	PC

	2
	ACSS2
	26
	NAGLU
	50
	DERA
	64
	CS

	3
	ADH5
	27
	PCK2
	51
	G6PD
	65
	ACO1

	4
	ADH6
	28
	PDHA1
	52
	PGD
	66
	ACO2

	5
	ALDH2
	29
	PDHB
	53
	PRPS1
	67
	IDH1

	6
	ALDH3A1
	30
	PFKL
	54
	RPEL1
	68
	IDH2

	7
	ALDH3A2
	31
	PFKM
	55
	RPIA
	69
	IDH3A

	8
	ALDH7A1
	32
	PFKP
	56
	TALDO1
	70
	IDH3B

	9
	ALDOA
	33
	PGAM1
	57
	TKT
	71
	DLST

	10
	B4GALT1
	34
	PGK1
	58
	UGDH
	72
	OGDH

	11
	DLAT
	35
	PGM1
	59
	UGP2
	73
	SUCLA2

	12
	DLD
	36
	PGM2
	60
	UGT1A10
	74
	SUCLG1

	13
	ENO1
	37
	PIGT
	61
	UGT2B17
	75
	SUCLG2

	14
	ENO2
	38
	PIGU
	
	
	76
	SDHA

	15
	FBP1
	39
	PKM
	
	
	77
	SDHB

	16
	GALM
	40
	SGSH
	
	
	78
	SDHC

	17
	GLB1
	41
	TPI1
	
	
	79
	FH

	18
	GNS
	42
	PFKM
	
	
	80
	MDH1

	19
	GPI
	43
	PFKP
	
	
	81
	MDH2

	20
	HEXA
	44
	PKM
	
	
	
	

	21
	HEXB
	45
	LDAH
	
	
	
	

	22
	HK2
	46
	LDHA
	
	
	
	

	23
	HKDC1
	47
	LDHB
	
	
	
	

	24
	HS2ST1
	
	
	
	
	
	








[bookmark: _Toc122529720]Figure S1: (A) Pictorial representation of AKR1B1 expression using immunofluorescence assay in low glucose (LG: 2 g/L glucose) and high glucose (HG: 4.5 g/L glucose) HepG2 cell line. (B) Pictorial representation of wound healing assay in low glucose (LG: 2 g/L glucose) and high glucose (HG: 4.5 g/L glucose) at 0 and 48 h. Data are expressed as mean±SEM (n=3). **p<0.01; HG vs LG.
Figure S2: Flowcytometric analysis depicting the Mean Fluorescence Intensity of mGFP of AKR1B1 in PLC/PRF/5 before and after transfection
[bookmark: _Toc122529723]Figure S3: Graphical representation of percentage cell viability of (A) Primary mouse hepatocyte and (B) PBMC upon treatment with NARI-29 (µM). (C) Graphical representation displaying percentage of hemolysis upon NARI-29 treatment. Data are represented as mean±SEM (n=3).
[bookmark: _Toc122529724]Figure S4: (A) Histogram plot displaying cell cycle analysis of HepG2 cell upon treatment with EPS (50µM) andNARI-29 (20µM). (B) Bar graph depicting distribution of cell population in various phases of cell cycle. Data are represented as mean±SEM (n=3). p<0.05, **p<0.01 and ***p<0.001; control vs NARI-29 and EPS in HepG2 cell line.
[bookmark: _Toc122529725]Figure S5: Pictorial representation of wound healing assay in HepG2 cells maintained in high glucose (HG: 4.5 g/L glucose) medium at 0 and 48 h after treatment with EPS (50µM) and NARI-29 (20µM). Data are expressed as mean±SEM (n=3). Data are represented as mean±SEM (n=3). ***p<0.001; control vs NARI-29 and EPS in HepG2 cell line.
Figure S6: Immunofluorescence of monocarboxylate transporter-4 (MCT-4) in HepG2 cells after treatment with EPS (50 µM), NARI-29 LD (10 µM), and NARI-29 HD (20 µM). Data are represented as mean±SEM (n=3). ***p<0.001; control vs NARI-29 and EPS in HepG2 cell line.
Figure S7: Fluorescein diacetate (FDA)/ Propidium Iodide (PI) staining in HepG2 cells after treatment with EPS (50 µM), NARI-29 LD (10 µM), and NARI-29 HD (20 µM).
Figure S8: Pharmacokinetic properties of NARI-29 in BALB/c mice analyzed using HPLC: peaks for (A) Blank plasma, (B) peaks for NARI-29 and internal standard, (C) area under the curve for NARI-29 25 mg/kg and 50 mg/kg, and (D) Pharmacokinetic parameters calculated using PK solver software.
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Fig. S2
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Fig. S3
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Fig. S4
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Fig. S5
[image: D:\PHD data\PHD DATA\ARI\Hepatic paper\image panel HQ\300\Fig S5.tif]



Fig. S6
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Fig. S7
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Fig. S8
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Time (Hrs.)

Parameters
t1/2 (h)
Tmax ((h)
Cmax (pg/mL)
AUC 0-t (ug/mL*h)
MRT (h)
Lambda z (1/h)

25 mg/kg 50 mg/kg

3.32 3.31
1.50 1.50
14.57 26.70
46.63 85.24
4.74 4.51
0.209 0.210
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Sample preparation and Mass Spectrometric peptide mixture a


nalysis:


 


 


50


 


µ


g of protein sample was used for digestion and reduced with 5 mM TCEP and further 


alkylated with 50 mM iodoac


etamide


 


and then digested with trypsin (1:50, trypsin/lysate ratio) 


for 16


h at 37 °C. Digests were cleaned using a C18 silica cartridge to remove the salt and dried 


using a speed vac


uum


. The dried pellet was resuspended in buffer A (2% 


acetonitrile, 0.1% 


formic a


cid). 


Mass Spectrometri


c Analysis of Peptide Mixtures, 


were performed using EASY


-


nLC 12


00 system (Thermo


 


Fisher Scientific) coupled to 


ThermoFisher


-


QExactive plus equipped 


with nanoelectrospray ion source. 


1µ


g 


of sample 


was loaded on C18 column 50 cm, 3.0μ


m Easy


-


spray column (Thermo Fisher Scientific). Peptides were eluted with a 0


–


40% gradient of buffer 


B (80% acetonitrile, 0.1% formi


c acid) at a flow rate of 300 nL


/min) and injected for MS 


analysis. LC gradients were run for 60 minutes.  MS1 spectra were 


acquired in the Orbitrap at 


70k resolution. Dynami


c exclusion was employed for 10 


s


ec


 


excluding all charge states for a 


given precursor. MS2 spectra were acquired at 17500 resolutions.
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Data processing for proteomics s


tudy:


 


 


All the samples once processed, were subjected to mass spectrometry run. Raw files 


containing mass/charge values were generated for each of the samples. Further these raw files 


were analysed through Thermo Proteome Discoverer (v2.4) against Un


iprot Human p


roteins 


database. 


For Sequest and Amanda search, the precursor and fragment mass tolerance were set at 


10 ppm and 0.02 Da, respectively. The protease used to generate peptides, i.e. enzyme specificity 


was set for trypsin/P (cleavage at the C terminus of “K


/R: unless followed by “P”) along with 


maximum missed cleavages value of two. Carbamidomethyl on cysteine as fixed modification, 
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