Supplementary Figures and Tables
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Figure S1. HNK treatment attenuates liver injury development and HSC activation in mice
with CCls-induced liver injury, but no adverse effects were observed upon consideration of
ALT levels and body weights. Mice treated with olive oil (at 5.0 uL/g body weight twice a

week for 6 weeks from 10 to 16 weeks of age) instead of CCls were also generated at the



same time as the CCls-treated group. Model and control animals were divided into two
groups: the HNK-treated group (n = 5) and the vehicle-treated group (n = 5). Mice were
injected with 20% CCls at 5.0 yL/g body weight twice a week for 6 weeks (from 10 to 16
weeks of age). HNK at 10 ug/g body weight or vehicle control were administered three times
per week on a day without CCls or olive oil injections over the same six weeks. Liver injuries
were assessed by HE staining and serum ALT analyses, and the attenuation of HSC activity
and inflammation by HNK was assessed by immunofluorescence (IF). (A) Representative
microphotographs of HE-stained liver sections. Scale bars represent 200 ym. (B) SMAD2/3
protein (green), a-Smooth muscle actin (aSMA) protein (red). Scale bars represent 50 ym.
(C) SMAD2/3 positive area (um?) quantified by BZ-X800 Analyzer (D) ALT activity. CCls +
Vehicle group (n = 11): 82.0 £ 5.83 IU/L, CCls + HNK group (n = 10): 90.4 + 7.37 IU/L, Oil +
Vehicle group (n = 5): 37 £ 4.51 IU/L, Oil + HNK group (n = 5): 41.0 + 5.23 IU/L. (E) Body
weight (g) at the time of analysis. Vehicle + CCls group (n = 11): 25.5 + 0.49 g, HNK + CCl4
group (n = 10): 24.2 + 0.50 g, Vehicle + Oil group (n =5): 26.3 + 0.36 g, HNK + Qil group (n
= 5): 25.6 + 0.81g. All graphs represent the mean + SD.(F) F4/80 protein (red), DAPI (blue).

Scale bars reprersent 50 um. (G) F4/80 positive area (um?) quantified by BZ-X800 Analyzer.
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Figure S2. TUNEL staining of LX2 cells treated with HNK for 24 h. (A) LX2 cells were treated

with HNK at the noted concentrations (i M) for 24 h, then the cells were reacted with

Terminal deoxynucleotidyl transferase (TdT) and stained with 3,3'-diaminobenzidine (DAB).
The samples were examined using fluorescence microscopy (BZ-X810, Keyence, Osaka,

Japan). Scale bars, 100 um. (B) The number of DAB-positive cells per field of view after

treatment with HNK.
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Figure S3 The suppressive effect of HNK on LX2 activation seems to be attenuated when
HNK and CQ are co-administered. Immunoblotting was performed to access the HSC
activation. After aSMA band intensities were determined by densitometry software, the
loading control protein (3-actin was used to normalize aSMA expression. To compare ratios
of aSMA to B-actin across samples, the fold change was calculated by dividing the
normalized expression from each lane by the normalized expression of the control sample
(HNK 0, without CQ samples). The migrations of standard proteins of known molecular

weight (kDa) are displayed to the right of the blots.



Fig S4.

& rTGF-p - . = + + o+
HNK -~ 0 20 30 O 20 30
r -
TGF-B o = - aan e -_b e — oamm 60
-~ B -— . - . -- -45
' 1.0 066 068 1.63 093 0.77 .
- -

(IGF-B - . . + + +
HNK O 20 30 0 20 30
p-mTOR -——--——-—-----289
- 1.0 088 091 1.12 1.11 1.12 :
rTGF-ﬁ - - - - - -

HNK 0 20 30 0 20 30

ome & -220
ColagenlAl == = = e gue = =~ GHD GND G55 GND R &2 " *

™ 10 0.73 119 285 0.61 084

-
5—-”-————-—- —— —— --'
--”,_--...-------



IGFB - . - + + +
HNK 0 20 30 0 20 30

p-SMAD23 ™9 Ll
-~ 10 1.1 15 335216 236

-

MGF-p - - - + + +
HNK 0 20 30 0 20 30

t-SMAD2/3 .;’-5;‘: e —

.

-60



IGFp - - - + + +
HNK O 20 30 0 20 30

ETT R

__.5-55---4

9-1-

-38
p-p38 - ¢
1.0 1.06 2.11 1.1 1.62 2.02
IGFp - - . + + +
HNK 0 20 30 0 20 30
- N . — a— —
t-p38 —— - -38



fTGF-B - - - + + +
HNK 0 20 30 0 20 30

aSMA - D -
10 061 055 127 0.63 0.59

tubulin -—--———- T . e 50

— . - . -

b |
” - -— - “ - -

p-actin -42




HNK - 5 10 15 20 30
LC3-1 ‘-.-----"——‘-...-.-20

LC3-II - e @ - e -10

1.0 0.96 1.28 0.94 1.75 2.86

S S . - -
—-——

aSMA

-

1.0 0.61 0.47 0.39 0.31 0.31

HNK - 5 10 15 20 30

GAPDH L - ——— ——— —— — — — — -37

-

cQ
‘ HNK - 5 10 15 20 30
RO BRI T T T L L —— -20
LC3-II -— - -— --..... -10
1.0 122 1.211.14 1.15 1.57
GAPDH ~——-’------—- -37
Rapa 5

HNK - 5 10 15 20 30

LC3-1 .- —-.’......... -20

LC3-II i s A A S TR e ens ey ..

10 127 142140175 195

-10

GAPDH - — C— T G ———— — —— —

-37



cQ - - - - + 4+ + + €Q: = ow o oE o g e ug
HNK 0 10 20 30 0 10 20 30 HNK 0 10 2030 0 10 20 30

p-S6K. .P =4 & R = ""nl _60 t-S6K
0.76 042 0.33 0.64 0.46 0.38 0.23
- D G S D G SR e —

:M--‘:

cQ - - - - + 4+ + +
HNK 0 10 2030 0 10 20 30

cQ - - - - + 4+ + +
HNK 0 10 2030 0 10 20 30

.'"- g '--m

--—4—.----_

-—

1 — - o .

- -

"= -88sL ™
p-ERK '.-- ‘-- g

P — - —--42

1.0 1.23 0.62 0.68 1.36 0.91 0.78 0.65

cCQ - - - - 4+ 4+ + 4
HNK 0 10 2030 0 10 20 30




cQ - - - - 4+ 4+ + +
HNK 0 10 2030 0 10 20 30

R .
.11

- -
CyclinDl ~ * wo e — —
a -
1.0 0.800.38 0.320.74 1.1 0.470.27
- -
CQ - - - - 4+ 4+ + +

HNK 0 10 2030 0 10 20 30
pp3tfR e e — -38
- - P.

1.0 0.931.422.391.151.261.38 2.15

cCQ - - - - 4+ 4+ + +
HNK 0 10 2030 0 10 20 30

GAPDH

cQ - - - - 4+ 4+ + +
HNK 0 10 2030 0 10 20 30

BERERES=S

tp33 ——————— 3§

-



CQ - - - - + + + +
HNK 0 10 2030 0 10 20 30

— — D

1.0 1.1 0.53 0.8 0.74 0.590.15 0.65

p-mTOR -289

-

-— = - - -

-

Q - - - - + 4+ + 4
HNK 0 10 2030 0 10 20 30

&

p-S6 IR - e - 32

1.0 0.88 0.71 0.56 0.58 0.57 0.54 0.32

& = oz o=

CQ - - - - 4+ + + +
HNK 0 10 2030 0 10 20 30

t-mTOR - — - ——

-289
1.0 0.91 1.450.77 0.95 1.08 1.34 0.53

- W

CQ - - - - + 4+ + +
HNK 0 10 2030 0 10 20 30

t-S6 - e G, - 32
- -—

1.0 1.63 1.59 1.61 1.40 1.56 1.40 0.93

+ o+ 4+ o+

HNK 0 10 2030 0 10 20 30

tubulin S S e (G S— e — -50

p—

-



F

HNK (10 pM) L HNK (10 uM) -+ -+
p38MAPK siRNA - -t F P3SMAPK siRNA e
NC siRNA + + - - NC siRNA * P o
- -
= -
- -3
-p3s —— - 238 t-p38ew wn -_— - - .38
PP 1.0 3.28 1,59 2.58 - 1.0 0.820.26 0.28
HNK (10 M) -+ - HNK (10 M) S+ -+
p38MAPK siRNA - -+ o+ P38MAPK siRNA e
NC siRNA + + - - NC siRNA + +
p62 R —— 62 ‘ ‘.
1.0 1.41 0.820.81 L L3 o @D 220
LC3-I = e on SR SR eemes e 1)
R — — . 1.0 1.64 1.04 1.20
HNK (10 uM) S+ -+
p38MAPK siRNA - -t +
NC siRNA + + -
GAPDH — — T —— — N — G G— — -37

Figure S4. Original images for immunoblotting analyses. Densitometric analysis of bands
was performed, and the ratios of phosphorylated—total protein or total protein—loading control
are calculated. After band intensities were determined by densitometry software, the loading
control protein (or the total protein in case of phosphorylated protein) is used to normalize
target protein expression. To compare relative target protein levels across samples, the fold
change can then be calculated by dividing the normalized expression from each lane by the
normalized expression of the control sample (HNK 0, without any treatment sample).

(A) The ratios of TGF-B, p-mTOR, Collagen1A1, and aSMA related to [B-actin



presented under the bands. These images support Fig. 4 in the manuscript.

(B) (C) (D) GAPDH was used as loading controls for aSMA. The numbers under each
band (LC3) indicate the ratio of LC3-Il to LC3-1 (LC3-II/LC3-l). These images support Fig. 5
(A), (B) and (C) in the manuscript.

(E) Protein expression and phosphorylation of mTOR, MAPK signaling-related
molecules are presented. GAPDH and tubulin was used as a loading control. These images
support Fig. 6 in the manuscript.

(F) p-p38 MAPK, t-p38 MAPK, LC3 and p62 levels in LX-2 cells transfected with p38
MAPK or negative control (NC) siRNA and further treated with HNK for 24 h. To compare

ratios of LC3-II or p62 to GAPDH across samples, the fold change was calculated by dividing

the normalized expression from each lane by the normalized expression of the control

sample (HNK 0, with NC siRNA)

Table S1. Primers used for quantitative RT-PCR

Species Target Gene Sequence (5' - 3')
human ACTA2 forward GGCAGTGGCCATCTCATTTTC
human ACTA2 reverse GCGTGGCTATTCCTTCGTTAC
human | COLLAGEN1A1 forward GATTCCCTGGACCTAAAGGTGC
human | COLLAGEN1A1 reverse AGCCTCTCCATCTTTGCCAGCA
human | COLLAGEN3A1 forward AGAGACCTGAAATTCTGCCATCC
human | COLLAGEN3A1 reverse GCATGTTTCCCCAGTTTCCA
human GAPDH forward TGACAACTTTGGTATCGTGGAAGG
human GAPDH reverse AGGCAGGGATGATGTTCTGGAGAG
human GUSB forward GTCTGCGGCATTTTGTCGG
human GUSB reverse CACACGATGGCATAGGAATGG
mouse Collageniat forward GCTCCTCTTAGGGGCCACT




mouse Collageniat reverse CCACGTCTCACCATTGGGG
mouse Gapdh forward AACTTTGGCATTGTGGAAGG
mouse Gapdh reverse CCCTGTTGCTGTAGCCGTAT
Table S2. Antibodies for immunoblotting
Target Catalog# Company
TGFB 3709 Cell signaling technology
aSMA Ab5694 Abcam
COLLAGEN1A1 91144 Cell signaling technology
SMAD2/3 8685 Cell signaling technology
p-SMAD2 (Ser465/467)
8828 Cell signaling technology
/3 (Ser423/425)
P62 GP62-C Progen
LC3 2775 Cell signaling technology
p-mTOR 2971 Cell signaling technology
mTOR 2972 Cell signaling technology
ERK 4695 Cell signaling technology
p-ERK 9101 Cell signaling technology
P38 8690 Cell signaling technology
p-P38 4370 Cell signaling technology
P70S6K 9202 Cell signaling technology
p-P70S6K(THR389) 9205 Cell signaling technology
S6 2217 Cell signaling technology
p-S6 4858 Cell signaling technology
CyclinD1 2978 Cell signaling technology




B-actin A1978 Sigma-Aldrich

Tubulin T9026 Sigma-Aldrich
GAPDH 5174 Cell signaling technology
Anti-rabbit IgG, HRP-
7074 Cell signaling technology
linked
Anti-mouse IgG, HRP-
7076 Cell signaling technology
linked
Anti-goat IgG, HRP-
J0710 Santa Cruz Biotechnology

linked

Supplementary Materials and Methods
Animals and liver analysis

After mice were sacrificed, their livers were removed and separated into individual
lobes. Externally visible tumors (>1 mm) were counted and measured. Large lobes were
fixed in 10% formalin for 24 to 48 hours for paraffin block preparation, respectively. Paraffin-
embedded liver tissues were used for HE and Sirius Red staining. Sirius Red staining (Sirius
Red F3B, catalog number 365548, Sigma-Aldrich) was performed to quantify the amount of
collagen fibers. Sirius Red-positive areas were counted in 6 to 10 random fields at x100
magnification on each slide [1]. All quantification results are depicted in the bar graphs.

Remaining lobes were micro-dissected into tumor and nontumor tissue and stored at -

80 °C until analyzed.
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