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1. Supplementary material and methods. 

1.1. Animals. 

Male Fisher rats weighing 180g, were distributed in three groups (shown in Fig. 1a): Non-treated 

group (NT) (n=10), complete treatment for induction of HCC group (CT) (n=10) and complete 

treatment plus PFD administration for thirty days (CT/PFD30) (n=10). CT and CT/PFD30 groups 

were subject to MRHM, and NT group was used as a control. Rats were provided by UPAE-Bioterio 

at CUCS, University of Guadalajara, Mexico, carried out in accordance with institutional guidelines 

under bioethical and research approval number CI-03020, and additional, conformed to ARRIVE 

guidelines. All animals were maintained at 25±2°C with 12-hour light/dark cycles with food and 

water ad libitum. 

 

1.2. Hepatectomy for MRHM design. 

All rats were subjected to 4-hour prior fast to perform surgery. Procedure consisted first in 

anesthesic administration with Zoletil 100 mg (tyletamine with zolazepam) at 15 IU dose for every 

200 grams of weight of each rat by intraperitoneal administration (30-50mg/kg). Complete 

disinfection of anterior side of each animal using 80% benzalkonium chloride was performed; later, 

an incision with a 21 scalpel of approximately 2 cm was made in ventral plane with a right flank 

tendency was made, and the hepatic lobes were shown by abdominal pressure. A 4-0 chromic catgut 

ligation was performed for the right liver log and 30% of the left lobe. The rest of the left lobe and 

caudate process were not removed. Finally, the muscular and epidermal layers of each animal were 

sutured and kept under observation for 8 hours [1,2]. 

 

1.3. Biochemical measurements. 

On day 30 during the sacrifice and under anesthesia, a cardiac puncture was performed to obtain 

blood. The blood samples were taken and immediately centrifuged at 3500 rpm for 15 minutes to 

obtain serum. Biochemical variables were performed using adry chemistry analyzer (Vitros 250 

Analyzer, Ortho-Clinical Diagnostics, Johnson & Johnson Services, Inc.,Rochester, NY, USA).  

 

1.4. Protein extraction and Western Blot. 

For protein extraction, 100mg of liver tissue from each of the animals in the 3 groups and 

triplicated treated cell samples were used. Samples were homogenized with pestle homogenizer 

using a 1 ml of cytoplasm extraction buffer for tissue and 100µl for cells (Supplementary Table 2) 

with a protease inhibitor cocktail to isolate the cytoplasm fraction at 17,000 rpm at 4°C for 15 minutes. 

Then, nucleus extraction buffer (Supplementary Table 1) with protease inhibitor cocktail was 
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incorporated to pellet, vortex 30 min in a cold room and centrifuged at 17,000 rpm at 4°C for 15 min 

to obtain the nucleus fraction. The supernatant was recovered in both fractions and total protein 

quantified by mini-Bradford [3]. Proteins were boiled 5 min in Laemmli Sample Buffer 2X. 50μg of 

each sample were separated by SDS-PAGE in acrylamide gels. Proteins were electro-transferred to 

PVDF membranes. Membranes were then incubated at 4oC overnight, with the corresponding 

primary antibody (Supplementary table 2) and with secondary antibody (Anti-Mouse/anti-Rabbit 

IgG-POD, BM Chemiluminescence Western Blotting Kit Mouse/Rabbit, Roche). Bands of interest 

were visualized using BioRadChemiDoc™ XRS+ System software. 

 

1.5. Immunofluorescence. 

Liver tissues were collected on day 30 and sliced into 4μm-thick sections, deparaffinized and 

permeabilized in PBS with 0.2%TritonX100 and treated for 1 min with 0.1% Sudan Black B (Santa 

Cruz Biotechnology, Santa Cruz, CA) to reduce tissue auto-fluorescence. Subsequently, all sections 

were blocked with 5% BSA and incubated with primary antibody (supplementary table 2) and goat 

anti-rabbit IgG Alexa Fluor-488 (1:200) and Alexa Fluor-594 (1:200) (Jackson Immunoresearch, West 

Grove, PA). Nucleus were stained with DAPI (4′,6-diamidino-2-phenylindole) (Molecular Probes, 

Eugene, OR, USA) (1:5000). As a control for antibody specificity, all liver tissues were incubated with 

a rabbit primary antibody isotype control (Invitrogen). Liver tissues and cells were analyzed by 

confocal microscopy using a ZEISS laser-scanning microscope LSM 800 at EC Plan-Neofluar 20x/0.50 

M27, Plan-APO 40x/1.3 Oil DIC  III and Plan-Apochromat 63x/1.40 Oil DICM27 objectives. Maximum 

projection and intensity of fluorescence was analyzed with free access software ZEN 2.3 SP1.  
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3. Supplementary tables. 

 

 

Supplementary Table S1: Histopathological characteristics of donated human hcc tissue. 

Code of tissue  SEX AGE DIAGNOSTIC  

Qx-4870-18* Masc 57 Moderately differentiated hepatocarcinoma 

Qx-3357-19 Masc 59 Poorly differentiated hepatocarcinoma 

Qx-4832-19* Masc 29 Moderately differentiated hepatocarcinoma 

Qx-5131-19 Fem 65 Well-differentiated hepatocarcinoma 

Qx-1898-20 Masc 42 Moderately differentiated hepatocarcinoma 

Qx-2022-20 Fem 60 Moderately differentiated hepatocarcinoma 

Qx-2589-20 Masc 53 Poorly differentiated hepatocarcinoma 

Qx-2965-20* Masc 67 Moderately differentiated hepatocarcinoma 

Qx-3721-20* Fem 66 Moderately differentiated hepatocarcinoma 

Qx-3780-20* Masc 20 Moderately differentiated hepatocarcinoma 

Qx-4431-20* Masc 62 Moderately differentiated hepatocarcinoma 

* Main tissues analyzed. 
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Supplementary Table S2: Reagents used for cytoplasmic and nuclear fractions. 

Reactive 
Concentration for 

cytoplasmic fraction 

Concentration for 

nuclear fraction 

HEPES 10 mM 20 mM 

KCl 10 mM --- 

NaCl --- 400 mM 

EDTA 0.1 mM 0.1 mM 

NP-40 0.5% --- 

DTT 1 mM 1 mM 

NAF 0.05 M 0.05 M 

Na3VO4 0.2 mM 0.2 mM 

PMSF 1 mM 1 mM 

HEPES: (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid); KCl: potassium chloride; NaCl: sodium 

chloride; EDTA: Ethylenediaminetetraacetic acid; NP-40: Nonidet-P40; DTT: Dithiothreitol; NAF: sodium 

fluoride; Na3VO4: sodium orthovanadate; PMSF: phenylmethylsulfonyl fluoride. 
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Supplementary Table S3. Antibodies list employed in the different methodologies. 

Antibody Epitope Host-class Procedure Citation 
Reference 

Provider 

α-SMA α-SMA Rabbit IgG 
WB 

IF 
[1] 

Cell Signaling, 

Danvers, MA 

ACOX-1 
ACOX-1 

361-649 
Rabbit IgG WB [2] 

Abcam, 

Cambridge, MA 

-Tubulin 
-Tubulin 210-

244 
Mouse IgG WB [3] 

Santa Cruz 

Biotechnology 

Caspase-3 

p17 

Caspase-3 p17 

56-104 
Mouse IgG 

WB 

IF 
[4] 

Santa Cruz 

Biotechnology 

COX-2 COX-2 17-55 Mouse IgM 
WB 

IF 
[5] 

Santa Cruz 

Biotechnology 

CPT-1A 
CPT-1A 

621-634 
Mouse IgG WB [6] Abcam 

Histone-H1 
Histone-H1 22-

47 
Mouse IgG WB [7] 

Santa Cruz 

Biotechnology 

Histone-H3 Histone H3 Rabbit IgG WB [8] GenTex 

IkB-α IkB Mouse IgG2b WB [9] 
Santa Cruz 

Biotechnology 

p-IkB-α 

phosphorylated 

Ser 32 

IκB-α 

Mouse IgG2b WB [10] 
Santa Cruz 

Biotechnology 

IKK-α 

amino acids 1-

745 

full length IKKα 

Mouse IgG2b WB [11] 
Santa Cruz 

Biotechnology 

IL-6 IL-6 Mouse IgG2b WB [12] 
Santa Cruz 

Biotechnology 

NF-kB p50 
NFkB p50 

120-239 
Mouse IgG 

WB 

IF 
[13] 

Santa Cruz 

Biotechnology 

NF-kB p65  Mouse IgG WB [14] Cell Signaling 

P53 P53 353-391 Mouse IgG WB [15] 
Santa Cruz 

Biotechnology 

PARP-1 
PARP-1 

764-1014 
Mouse IgG2a WB [16] 

Santa Cruz 

Biotechnology 

PCNA PCNA Mouse IgG2a 
WB 

IF 
[17] 

Santa Cruz 

Biotechnology 

PPARα 
PPAR-alpha 

1-18 
Rabbit IgG 

WB 

IF 
[18] Abcam 

PPARγ PPARγ Ser 112 Rabbit IgG 
WB 

IF 
[19] Cell Signaling 

TGF-β1 TGF-β1 Mouse IgG 
WB 

IF 
[20] 

Santa Cruz 

Biotechnology 

TNFα TNFα Mouse IgG WB [21] 
Santa Cruz 

Biotechnology 

WB, Western blotting; IF, Immunofluorescence.  
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Supplementary Table S4. Effect of PFD (30 days at 500 mg/kg), on relative liver weight. 

Groups Liver weight (g) Body weight (BW) (g) 
Relative liver weight (g/g 

BW) 

NT 4.83 ±0.34 254.61 ± 2.70 1.89 ±0.14 

CT 8.18 ±0.47 233.04 ± 5.16 3.51 ±0.20**** 

CT/PFD30 5.99 ±0.51 252.32 ± 7.05 2.30 ±0.17***, ++++ 

Values are expressed as means ± SD (n=10), ***p<0.0001 vs NT; ***p<0.001 vs CT; ++++p<0.0001 vs NT. 
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Supplementary Table S5. Effect of PDF (30 days at 500 mg / kg) on serum markers of liver damage 

(complete) 

Biochemical marker NT CT CT/PFD30 P 

Total Bilirubin (mg/dL) 0.08 ± 0.05 0.06 ± 0.02 0.07 ± 0.04 NS 

Direct bilirubin (mg/dL) 0.05 ± 0.05 0.03 ± 0.01 0.04 ± 0.03 NS 

Indirect bilirubin (mg/dL) 0.30 ± 0.01 0.30 ± 0.01 0.30 ± 0.01 NS 

GGT (U/dL) 1.60 ± 0.85 1.50 ± 0.71 2.00 ± 1.41 NS 

Total proteins (g/dL) 6.20 ± 0.28 6.35 ± 0.07 6.60 ± 0.42 NS 

Albumin (g/dL) 2.95 ± 0.21 2.80 ± 0.01 3.00 ± 0.14 NS 

Globulin (g/dL) 3.25 ± 0.07 3.55 ± 0.07 3.60 ± 0.28 NS 

A/G 0.91 ± 0.04 0.79 ± 0.01 0.84 ± 0.02 NS 

Values are expressed as means ± SD (n=10). AST: aspartate aminotransferase; ALT: alanine 

aminotransferase; GGT: gamma-glutamyl transferase. 
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4. Supplementary figure. 

Supplementary Figure S1. 

Figure 

S2. Pirfenidone misses binding affinity to PPARγ mutated in SER342 by GLY342. (a) Analysis of 

PPARγ native and mutant sequence shows that PFD binding is effective when it does not undergo 

changes in the amino acid sequence. (b) Altered amino acid sequence of PPARγ, binding is not 

favored when Ser is replaced by Gly in the 342 position, which corroborates the agonist role of PFD-

PPARγ activation. 
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5. Entire blots from Western Blots presented in the figures. 

Dashed lines show where the blots were cute. Samples were run on the same gel but were non-

contiguous. Different bands could appear due to re-hybridization process. 

Westerns Blots Figure S3C 
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Westerns Blots Figure S4A 
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Westerns Blots Figure S4B 
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Westerns Blots Figure S4F 

  IL-6 

 

TNF-alpha 

 

 

 

 

 

 

         Beta-tubulin 

 

COX-2 



16 
 

Westerns Blots Figure S5A 
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PCNA 

 

Westerns Blots Figure S6A 
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Westerns Blots Figure S6B 
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Westerns Blots Figure S6D-E 
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