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APPENDIX

1.2.2 Alzheimer's disease pathophysiology
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Figure S1: The KEGG pathway of Alzheimer’s Disease (map05010).
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5.2.5 Amyloid Load: Florbetapir PET Data Acquisition and Processing

Steps for calculating regional values of the Standard Uptake Value Ratio (SUVR)

from the Positron Emission Tomography (PET) scans

GitHub repository (https://github.com/pratik-purohit/PET_SUVR)
Step-1

T1-PET co-registration:

Step-2

Bring T1 image in MNI space:

FLIRT (incorrectly oriented & cost-function: Mutual information)

Step-3

Mask formation: Same for other ROIls

fslmaths mni_prob_Cerebellum.nii.gz -thr 10 mask

fslmaths mask.nii.gz —bin mask_bin.nii.gz

use same for pons and add the masks

Step-4

Bring masks to sub-space:

convert_xfm -omat MNI-to-sub.mat -inverse t1_MNI.mat

flirt -in mask_bin_cerebellum_pons.nii.gz -ref t1.nii -out

mask_cerebellum_pons_sub_space -init MNI-to-sub.mat -applyxfm
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fslmaths mask_cerebellum_pons_sub_space —bin

mask_cerebellum_pons_sub_space_binary

Step-5

Intensity normalization using pons and cerebellum:

fslmaths co-registered-sub-ADNI011S4827 ses-MO5_task-rest_acg-AV45_pet.nii.gz -

mul mask_cerebellum_pons_sub_space.nii.gz only-cer-pet.nii.gz

fslstats only-cer-pet.nii.gz -M

fslmaths co-registered-sub-ADNI011S4827_ses-MO5_task-rest_acq-AV45_pet.nii.gz -div

2658.717876 normalized_pet_image.nii.gz

Step-6

Apply PET-PVC:

pvc_make4d -i talairach_label_all.nii.gz -o talairach-4ADMASK.nii.gz

Bring normalized image in MNI space and apply PET-PVC

petpvc -i normalized_MNI_pet_image.nii.gz -m talairach-4DMASK.nii.gz -0

normalized_talairach_pet_pvc_image.nii.gz --pvc 1Y -x 7.67 -y 7.67 -z 7.5

Bring PET-PVC image in subject space

flirt -in normalized_talairach_pet_pvc_image.nii.gz -ref t1.nii -out

normalized_talairach_pet_pvc_sub_space.nii.gz -init MNI-to-sub.mat -applyxfm
Step-7

Multiply with mask to obtain required region wise SUVR in subject space
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fslmaths normalized_talairach_pet_pvc_sub_space.nii.gz —mul

mask_precuneus_sub_space.nii.gz only-precuneous-pet-pvc-talairach_sub_space.nii.gz

fslstats only-precuneous-pet-pvc-talairach_sub_space.nii.gz -M
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5.2.6 Cerebral Blood Flow - MRI Arterial Spin Tagging analysis

Steps for calculating cerebral blood flow from the Arterial Spin Labelling (ASL)

scans

Step 1
Download ExploreASI and Customscript codes for ADNI to BIDS data conversion
GitHub - ExploreASL/CustomScripts: scripts & code snippets used in multiple ASL
studies, alongside ExploreASL
Step 2
Extract the files from the ADNI folder of Customscript in the ExploreASL main directory
Step 3
1. Create two folders test_in, test_out and one data.tsv file in a master folder
2. Copy downloaded ADNI data and paste it into the test_in folder
Step 4
Create an userConfig.json file and paste it into ExploreASL main directory
Below information needs to be written in the userConfig.json file, which is basically the

paths to the above-mentioned folders.

{
"ADNI_ORIGINAL_DIR": "/path_to_your_drive/test_in",
"ADNI_OUTPUT _DIR": "/path_to_your_drive/test_out",
"ADNI_PROCESSED": "/path_to_your_drive/data.tsv",
"ADNI_VERSION": 3

}

Step 5
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1. Initialize ExploreASL

2. Run xASL_adni_Convert2Source

3. Run xASL_adni_Convert2BIDS
Step 6
Give path to dataPar file, which will be generated automatically after conversion
Example Shown below:
dataPar=
'/path_to_your_drive/test_out/014 S 4039/derivatives/ExploreASL/dataPar.json’;
[X] = ExploreASL_Master (dataPar,0,1)
Step 7

For specific regions add Atlas in the dataPar.json file
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5.2.8 Statistical Analysis
Differences between AD and Controls

We found the differences between AD and Controls for the variables cholic acid
and MMSE score, using statistical testing. Likewise, we arrived at the differences between
AD and Controls for the variables CBF and amyloid-SUVR regarding (i) whole brain (ii)
precuneus (ii) hippocampus (iii) cingulate. We tested the distributions of each variable for
normality (using Anderson-Darling test). Thereby, we found CBF and SUVR- amyloid to
be normal distributions; hence the student unpaired t-test was used (Fig.S2.1). On other
hand, we found that MMSE and cholic acid were not normal distributions (Fig.S2.2), hence
nonparametric assessment (Kolmogorov-Smirnov test) was utilized. We find that the
differences between AD and controls are highly significant for all our variables: - Cholic

acid: p =0.0487; CBF: p <0.0001; SUVR-amyloid: p < 0.0001; and MMSE: p < 0.001.

CN-CBF AD-CBF B) CN-SUVR AD-SUVR
A) Test for normal distribution Test for normal distribution
Anderson-Darling test Anderson-Darling test
A2* 0.2936 0.5508 A2* 0.5372 0.4885
P value 0.5876 0.1483 P value 0.1607 0.2131
Passed normality test (alpha=0.05)? Yes Yes Passed normality test (alpha=0.05)? Yes Yes
P value summary ns ns P value summary ns ns
D'Agostino & Pearson test D'Agostino & Pearson test
K2 1.326 1.975 K2 2.386 2.021
P value 0.5152 0.3726 P value 0.3033 0.3641
Passed normality test (alpha=0.05)? Yes Yes Passed normality test (alpha=0.05)? Yes Yes
P value summary ns ns P value summary ns ns
Shapiro-Wilk test Shapiro-Wilk test
w 0.975 0.9657 w 0.9756 0.965
P value 0.3634 0.1545 P value 0.386 0.1441
Passed normality test (alpha=0.05)? Yes Yes Passed normality test (alpha=0.05)? Yes Yes
P value summary ns ns P value summary ns ns
Kolmogorov-Smirnov test Kolmogorov-Smirnov test
KS distance 0.0691 0.1193 KS distance 0.09888 0.1028
P value >0.1000 0.0727 P value >0.1000 >0.1000
Passed normality test (alpha=0.05)?  Yes Yes Passed normality test (alpha=0.05)? Yes Yes
P value summary ns ns P value summary ns ns
Number of values 50 50 Number of values 50 50

Figure S2.1 Normality test for (A) CBF and (B) SUVR-amyloid.
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A)

Test for normal distribution
Anderson-Darling test
A2*
Pvalue
Passed normality test (alpha=0.05)?
P value summary

D'Agostino & Pearson test
K2
Pvalue
Passed normality test (alpha=0.05)?
P value summary

Shapiro-Wilk test
w
Pvalue
Passed normality test (alpha=0.05)?
P value summary

Kolmogorov-Smirnov test
KS distance
Pvalue
Passed normality test (alpha=0.05)?
P value summary

Number of values

CN-Cholic Acid

35.04
<0.0001

sxxs

1929
<0.0001

0.447
<0.0001
No

sxxx

0.3335
<0.0001
No

182

AD-Cholic Acid

21.58
<0.0001

1241
<0.0001

rxxs

0.5484
<0.0001
No

Trxx

0.3073
<0.0001
No

B

136

B) MMSE-CN MMSE-AD
Test for normal distribution
Anderson-Darling test

A2* 4035 1061

P value <0.0001 0.0079
Passed normality test (alpha=0.05)? No No
P value summary i b

D'Agostino & Pearson test

K2 6.948 11.07

P value 0.031 0.004
Passed normality test (alpha=0.05)? No No
P value summary - e

Shapiro-Wilk test

w 0.794 09191

P value <0.0001 0.0022
Passed normality test (alpha=0.05)? No No
P value summary hponns e

Kolmogorov-Smirnov test

KS distance 0.272 0.1328
P value <0.0001 0.0276
Passed normality test (alpha=0.05)? No No
P value summary g -
Number of values 50 50

Figure S2.2 Normality test for (A) Cholic acid, and (B) MMSE.
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Sample size calculation

We have made the sample size calculation, which shows that for proper statistical
power (0= 0.05%, B = 0.2, and power = 80%), the sample size needed for serum cholic acid
is 26 (Fig. S3.A). Similarly, we calculated the sample size for ASL — CBF (Fig. S3.B), to

be 9. Likewise, we found sample size of PET-AV45 (amyloid) as 17 (Fig. S3.C).

A)
Group 1 26 Mean, group 1 0.095529412
Group 2 26 Mean, group 2 0.221428571
Total 52 Alpha 0.05
Beta 02
Power 038
B)
Group 1 9 Mean, group 1 49.3013886
Group 2 9 Mean, group 2 26.7759858
Total 18 Alpha 0.05
Beta 02
Power 08

M sompiesie |
Group 1 17 Mean, group 1 0.90187836
Group 2 17 Mean, group 2 1.00136446
Total 34 Alpha 0.05
Beta 0.2
Power 0.8

Figure S3. Power analysis for calculation of minimum sample size required with power of

80%: (A) Serum cholic acid, (B) Cerebral blood flow - ASL, and (C) PET-AV45 amyloid

level.
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5.3.7 Cholic acid causatively influences Amyloid-p load

https://www.real-statistics.com/time-series-analysis/time-series-miscellaneous/granger-causality/

Granger Causality

As we have learnt on several times, correlation does not always indicate causation, and
although we may quantify the degree of link between two variables, i.e. correlation,
determining whether one variable causes another one is more difficult.

Although we do not think that a current or future event may cause a previous event in
general, we do believe that a past event can trigger a present or future occurrence. This
serves as the impetus for the Granger's Causality test on time-series data, which provides

proof that variable x causes variable y.

Observation: The Granger Causality test is based on the assumption that both the x and y
time series are stationary. If this is not the case, then prior to conducting the Granger

Causality test, differencing, de-trending, or other procedures must be used.

Age  Cholic Acid SUVR CBF

59 0.036 0.888853 26.36605
60 0.017 1.073577 20.43635
61 0.028 0.953749 23.18505
62 0.049 0.981735 20.68335
63 0.052 0.917114 25.16875
64 0.045 1.050734 21.18602
65 0.024 1.033675 18.66852
66 0.045 1.235607 22.13161
67 0.014 1.00795 26.35295
68 0.013 0.90258 26.73195
69 0.02 0.948123 25.6973
70 0.035 1.279058 20.18714
71 0.022 0.963619 27.9429
72 0.16 0.817118 34.6204
73 0.018 1.052991 28.6909
74 0.01 0.96734 24.43475
73 0.186 0.955653 3B8.69985

Figure 1: Serum cholic acid level, amyloid load and cerebral blood flow.
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Figure 2: Time series plots

As a result, we will instead study the first differences of each time series. The data and

time series plots for these are shown in Figure 3.

Age Cholic Aci SUVR

60 -0.013 0.184724
61 0.011 -0.11983
62 0.021 0.0273&6
63 0.002 -0.06462
64 -0.007  0.13362
65 -0.021 -0.01706
66 0.024 0.201932
67 -0.024  -0.22766
68 -0.001 -0.10537
69 0.007 0.045543
70 0.015 0.330935
71 -0.013 -0.31544
72 0.138  -0.14865
73 -0.142 0.235873
74 -0.008 -0.08545
75 0.176 -0.01189

Figure 3: Differenced time series

199 |Page



Cholic Acid

Cholic Acid

Age in years

o o
W=

o o >
S T

Amyloid Beta Load (SUVR)

&
2

Amyloid Beta Load (SUVR)

Age in years

Figure 4: Plots for differenced time series

The plots suggest that the time series may be stationary. This result is confirmed by using

the ADF test [Augmented Dickey-Fuller Test | Real Statistics Using Excel (real-

statistics.com)].

ADF Test CA

criteria schwert
drift no
trend no
lag 9
alpha 0.05
tau-stat -4,50194
tau-crit -1.95254
stationany yes
aic -0.05929
bic -0.01214
lags 0
coeff -0.83982
p-value <.01

ADF Test SUVR

criteria schwert
drift no
trend no
lag 9
alpha 0.05
tau-stat -8.69155
tau-crit -1.95298
stationary yes
aic -1.03828
bic -0.94229
lags 1
coeff -2.35834
p-value <.01

Figure 5: ADF tests

200 | Page




We now show how to determine whether Cholic Acid Granger-cause Amyloid load for lags
= 5. To do this we perform regression on the X data in range E2:N26 of Figure 6 and Y

data in range 02:026.

E F G H | J K L | M @]
CAl Ch2 CA3 Ccad CAS AB1 AB2 AB3 AB4 ABS AB
-0.007 0.003 0.021 0.011 -0.015 0.13362 -0.06462 0.027986 -0.11983 0.184724 -0.01706
-0.021 -0.007 0.003 0.021 0.011 -0.01706 0.13362 -0.06462 0.027986 -0.11983 0.201932
0.024 -0.021 0.007 0.003 0.021 0.201932 -0.01706 0.13362 -0.06462 0.027986 -0.22766
-0.034 0.024 0.021 -0.007 0.003 -0.22766 0.201932 -0.01706 0.13362 -0.06462 -0.10537
-0.001 -0.034 0.024 -0.021 -0,007 -0.10537 -0.22766 0.201932 -0.01706 0.13362 0.045543
0.007 -0.001 0.034 0.024 -0.021 0.045543 -0.10537 -0.22766 0.201932 -0.01706 0.330935
0.015 0.007 0.001 -0.034 0.024 0.330935 0.045543 -0.10537 -0.22766 0.201932 -0.31544
-0.013 0.015 0.007 -0.001 -0.034 -0.31544 0.330935 0.045543 -0.10537 -0.22766  -0.1465
0.138 -0.013 0.015 0.007 -0.001 -0.1465 -0.31544 0.330935 0.045343 -0.10537 0.235873
-0.142 0.138 0.013 0.015 0.007 0.233873 -0.1465 -0.31544 0.330935 0.045543 -0.08545
Figure 6: Setup for regression
Q R S T u W
Regression Analysis
OVERALL FIT
Multiple R 0.851381 AIC -86.6504
R Square 0.724849 AlCc -58.2867
Adjusted R Squar 0.513194 SBC -73.0918
Standard Error 0.141282
Observations 24
AMNOWVA Alpha 0.05
df 55 MSs F p-value sig
Regression 10 0.683587 0.068339 3.4246?'?' 0.0205081 yes
Residual 13 0.259488 0.019961
Total 23 0.943075

Figure 7: Test for Granger Causality

Since p-value = 0.020508 is small, we conclude that Cholic Acid Granger-cause Amyloid
Load for lags = 5. Alternatively, we could have calculated the p-value by placing the Real

Statistics formula =RSquareTest (E3:N26, E3:126, 03:026) in cell V13.

Real Statistics Functions: The Real Statistics Resource Pack supports the following two

functions that make it easy to determine whether the time series in the column array Rx
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Granger-causes the time series in the column array Ry at the stated number of lags.
GRANGER (Rx, Ry, lags) = the F statistic of the test

GRANGER_TEST (RX, Ry, lags) = p-value of the test

We can use the GRANGER_TEST function to determine whether Cholic Acid Granger-

causes Amyloid Load and vice versa at various number of lags, as shown in Figure 8.

Amyloid load causatively alters Cholic acid Cholic acid causatively alters Amyloid load.
k=no.of lags F-statistic p-value k=no. of lags F-statistic p-value

1 3.95 0.06 1 7.63 0.01

2 0.54 0.59 2 2.07 0.15

3 111 0.37 3 1.50 0.25

4 0.77 0.56 4 1.28 0.32

5 0.49 0.78 5 0.85 0.54

Figure 8: Granger Causality Tests

We see from Figure 8 that Cholic Acid Granger-causes Amyloid Load, but the reverse

is not true.
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7.3.4 Diffusivity parameters alteration in Alzheimer’s Disease

Comparison between Alzheimer’s patients and healthy control subjects

We performed tractography analysis on AD patients and normal subjects and the tensor

metrics were estimated (axial, radial and mean diffusivities). The quantitative analyses are
shown in the Tables S1-S3 below.

Table S1: Structural integrity measures of tracts in Segment-1 region

(amenable to metformin).

Tracts Parameters Abhbreviation Control Alzheimer’s P R? F
between
affected MAean Aean
regions
Orbitofrontal Dnffusivity D 0.8% n.a 0.0003  0.82 2.16)*
cortex- heasurements AxDd 1.24 1.33 0.00359 .67 (1427
Uncinate RD 0.65 0.77 0.0010 0.7  (L.80)°
reglon

Table S2: Structural integrity measures of tracts in Segment-2 region

(amenable to cilostazol).

Tracts between Parameters Abbreviations Control Alzheimer’s P R’ F
affected regions
Mean Mean
MD 0.re 0.83 0.0015 0.73 (2.76)*
Parietal Lobes- Diffusivity AxD) 1.19 127 0.0023 0.69 (2.26)°
Inferior frontal Measurements ED 0.59 0.64 0.0050 0.65 (1.84)*
region

Table S3: Structural integrity measures of tracts in Segment-3 region

(amenable to rifampicin).

Tracts between | Parameters | Abbreviation Control Alzheimer P R F
affected regions
Mean Mean

Posterior MD 0.7 0g 0.0001 0.85 (2.38)°

Cingulate Diffusivity A=D 1.13 127 0.0052 0.64 (L34
Cortex - Panietal | Measurements ED 0.58 0.7 0.0001 0.53 (2.72)°

Aszociation
Cortax

For all the segments and for all the diffusivity parameters, we see that the all the

three diffusivities of Alzheimer’s subjects exceed those of normal control subjects, and in

all these cases, theincrease is highly significant (p<0.005).
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Sample size calculation:

Thereafter, for each segment-1,2 and 3, we performed a power analysis using the
diffusivities (MD, AxD, RD) in the two groups (Alzheimer’s patients and control subjects),
using the power = 80%, o = 0.05% and 3 = 0.020. For instance, regarding segment-2, we
first considered the MD diffusivity (Table S2, upper row), where the mean values of MD
are given for the two groups. Thereby, we calculated the sample size as shown below
(Figure S2). As one can see, the sample size required is 4. We implemented such sample
size calculation for every segment for each diffusivity and found that the sample size is 4
or 5. We note the sample size of our present study is n1=n,=5 satisfies the minimum sample

size calculated, hence our pilot investigation in this report can be taken as satisfactory.

Group 1 4 Mean, group 1 0.79

Group 2 4 Mean, group 2 0.85

Total 8 Alpha 0.05
Eeta 0.2
Power 0.8

[# View Power Calculations

=22y
ny

(of +03/K)(2y_ap2 + 21-5)°
(003 4 0.03* /1)(1.96 + 0.84)*
0.0500000000000000°

y

ey

my =d
g = K = mny 4

1ze for group #1
2 size for group =2
lity of type I error
lity of type II error (

B = probability of ty]
z = critical Z value for a given o o
k = ratio of sample size for group #. to group #1

Figure S2. Power analysis for calculation of minimum sample size required with power
of 80%.
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Analysis of Effect-size

the diffusivities in Alzheimer’s patient with respect to control subjects. For this, Cohen’s
formulation was used for the effect size. As per this formulation, ? = R?, whence f=[5/(1-
1)]. Thereby, we calculated the effect size f2 for all the diffusivity parameters in all the
anatomical segments (Tables S1, S2, S3). It is known that if 2> (0.4)?, then there is large
effect size. Since the values of f2 in those Tables are well above this threshold of (0.4)?, it
can be indicated that the increase of diffusivity, i.e., loss of fibre integrity, has large effect

size.

7.3.6 Identification of expression of the genes

Gene Analysis

Subsequently we investigated the intensity of the effect size due to the increase of

L

M

M o]

P Q

R

structure_abbreviation structure_color top_level_structure_id top_level_structure_name top_level structure_abbreviation top_level_structure_color 1049473-ABCBI-!

sC 98653 9001 mesencephalon MES 0E7911 -1.8183
Hb 4520 epithalamus ET TAEBT2 -1.7625
PTec 99033 9001 mesencephalon MES 0E7911 -1.6472
LOrG E8BCAS9 4009 frontal lobe FL EBCD59 -1.638
CPLV 872601 9352 sulci & spaces S5 6D6E70 -1.638

Figure S3: Ranked expression levels of gene ABCB1 downregulated in various brain

structures. The relevant region is underlined.

F J K L M N O P O R
sample_p sample_mr sample_n| sample_r'f_ls‘tructure_ structure_ structure_ structure_ top_level top_level_structure_top_level top_level 105949 -1,
1.13E+08 126 116 117 12893 CA2 field CA2 FFBFG6 4249 hippocampal format HiF FFCA66 -2.6536
1.2E+08 102 160 127 9528 cochlear n 8Co 0AS2B7 9512 myelencephalon MY 1FB7CC -2.5452
1.59E+08 99 122 85 12913 arcuate nut ARH TFFFS7 4540 hypothalamus Hy JFFFS0 -2.2626
1.46E+08 94 138 138 4713 X Ve-X 00D5ES 4697 cerebellar cortex ChCx 00D5ES -2.1036
1.12E+08 114 105 129 12831 dentate g DG FFB560 4243 hippocampal format HiF FFCAGG -2.0231

Figure S4: Ranked expression levels of gene ABCA1 downregulated in various brain

structures. The relevant region is underlined.
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9.3.4.1 Targets Prediction Results

Table S4: Gene ontology analysis of Ceftriaxone

Gene Ontology Category

Molecular Function

(GO:0060089)

Genes Involved
binding (G0:0005488) TNF, IL10RA, CXCLS8, IL6ST
molecular function regulator TNF, CXCLS8
(G0:0098772)
molecular transducer activity IL10RA, IL6ST

biological regulation (GO:0065007)

TNF, IL10RA, IL1R1, CXCLS, IL6ST, IL1B

cellular process (GO:0009987)

TNF, IL10RA, CXCLS, IL6ST, IL1B

Biological Process

immune system process (GO:0002376) CXCL8
interspecies interaction between CXCLS, IL1B
organisms (G0:0044419)
localization (GO:0051179) CXCL8
locomotion (GO:0040011) CXCL8
metabolic process (GO:0008152) TNF, IL1B

response to stimulus (GO:0050896)

TNF, IL10RA, IL1R1, CXCLS, IL6ST, IL1B

signaling (G0:0023052)

TNF, IL10RA, CXCLS, IL6ST, IL1B

cellular anatomical entity
Cellular Component (G0:0110165)

TNF, IL10RA, CXCLS, IL6ST, IL1B

protein-containing complex IL6ST
(G0O:0032991)
defense/immunity protein (PC00090) HLA-DRA

. intercellular signal molecule
Protein Class g

IFNG, CXCLS, IL1B

(PC00207)
transmembrane signal receptor IL10RA, IL1R1, IL6ST
(PC00197)
Apoptosis signaling pathway (P00006) TNF
CCKR signaling map (P06959) CXCL8

Inflammation mediated by chemokine
and cytokine signaling pathway

IFNG, CXCLS, IL6, IL1B

(PO0031)
Pathway Interferon-gamma signaling pathway IFNG
(P00035)
Interleukin signaling pathway (P00036) IL10RA, CXCLS, IL6ST, IL6
T cell activation (P0O0053) HLA-DRA
Whnt signaling pathway (P00057) TNF
p38 MAPK pathway (P05918) ILIR1
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Table S5: Gene ontology analysis of Minocycline

Gene Ontology

Category

Genes Involved

binding (GO:0005488)

CXCL10, STAT1, CCL2, CXCLS8, CCL4, CCL5,

Molecular CXCL9, CCL18
Function molecular function regulator CXCL10, STAT1, CCL2, CXCLS8, CCL4, CCL5,
(GO:0098772) CXCL9, CCL18
biological regulation (GO:0065007) CXCL10, STAT1, CCL2, CXCLS8, CCL4, CCLS5,
CXCL9, CCL18
cellular process (GO:0009987) CXCL10, STAT1, CCL2, CXCLS8, CCL4, CCL5,
CXCL9, CCL18
immune system process (GO:0002376) | CXCL10, STAT1, CCL2, CXCL8, CCL4, CCL5,
CXCL9, CCL18
interspecies interaction between CXCL10, STAT1, CCL2, CXCLS8, CCL4, CCL5,
Biological organisms (GO:0044419) CXCL9, CCL18
Process localization (GO:0051179) CXCL10, CCL2, CXCL8, CCL4, CCL5, CXCLJ9,
CCL18
locomotion (GO:0040011) CXCL10, CCL2, CXCLS8, CCL4, CCL5, CXCLJ9,
CCL18
metabolic process (GO:0008152) STATL, CCL2, CCL4, CCL5, CCL18
response to stimulus (GO:0050896) CXCL10, STAT1,CCR5, CCL2, CXCL8, CCLA4,
CCL5, CXCL9, CCL18
signaling (G0O:0023052) CXCL10, STAT1, CCL2, CXCLS, CCL4, CCLS5,
CXCL9, CCL18
cellular anatomical entity (G0O:0110165) | CXCL10, STAT1,CCR5, CCL2, CXCL8, CCL4,
Cellular CCL5, CXCL9, CCL18
Component intracellular (GO:0005622) STAT1, CCR5
gene-specific transcriptional regulator STAT1

Protein Class

(PC00264)

intercellular signal molecule (PC00207)

CXCL10, CCL2, IFNG, CXCL38, CCL4, CCLS5,
CXCLY9, CCL18

Pathway

Angiogenesis (P00005)) STAT1
CCKR signaling map (P06959) CXCLS8
EGF receptor signaling pathway STAT1

(P00018)

Inflammation mediated by chemokine
and cytokine signaling pathway
(P00031)

CXCL10, STAT1,CCR5, CCL2, IFNG, CXCLS,
CCL4, CCL5, CXCL9, CCL18

Interferon-gamma signaling pathway
(P00035)

STATL, IFNG

Interleukin signaling pathway (P00036)

STAT1, CXCL8

JAK/STAT signaling pathway (P00038)

STAT1
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Table S6: Gene ontology analysis of Podophyllotoxin

Gene Ontology

Category

Genes Involved

Molecular Function

binding (GO:0005488)

STAT1, ITGB2, IRF2, IRF3, JUN,
IRF9, ICAM1, STATS, IRF1

molecular function regulator
(G0O:0098772)

STAT1, IRF2, IRF3, JUN, IRF9,
STATS, IRF1

Biological Process

biological adhesion (GO:0022610)

ITGB2, ICAM1

biological regulation (GO:0065007)

STAT1, ITGB2, IRF2, IRF3, JUN,
IRF9, STATS, IRF1

cellular process (GO:0009987)

STAT1, ITGB2, IRF2, IRF3, JUN,
IRF9, ICAM1, STATS, IRF1

immune system process (GO:0002376) STAT1
interspecies interaction between organisms STAT1
(G0:0044419)
localization (GO:0051179) ITGB2
locomotion (GO:0040011) ITGB2
metabolic process (GO:0008152) STATL, IRF2, IRF3, JUN, IRF9,
STAT3, IRF1

response to stimulus (GO:0050896)

STAT1, ITGB2, STAT3

signaling (G0:0023052)

STAT1, ITGB2, STAT4

Cellular Component

cellular anatomical entity (GO:0110165)

STAT1, ITGB2, IRF2, IRF3, JUN,
IRF9, ICAM1, STATS, IRF1

intracellular (GO:0005622)

STATL, IRF2, IRF3, JUN, IRF9,

STAT3, IRF1

protein-containing complex (GO:0032991) ITGB2, JUN
cell adhesion molecule (PC00069) ITGB2

. gene-specific transcriptional regulator STATL, IRF2, IRF3, JUN, IRF9,

Protein Class (PC00264) STATS3, IRF1

intercellular signal molecule (PC00207) IFNG
Angiogenesis (P00005)) STATL, JUN, STAT3
CCKR signaling map (P06959) JUN, STAT3

Pathway

EGF receptor signaling pathway (P00018)

STATIL, STAT3

Inflammation mediated by chemokine and
cytokine signaling pathway (P00031)

STATL, ITGB2, IFNG, JUN, STAT3

Interferon-gamma signaling pathway
(P00035)

STATL, IFNG

Interleukin signaling pathway (P00036)

STATL, STAT3

JAK/STAT signaling pathway (P00038)

STATL, STAT3
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Table S7: Gene ontology analysis of Chlorogenic Acid

Gene Ontology Category Genes Involved
binding (GO:0005488) MAFG, NOS3, JUN, HIF1A, NFE2, NFE2L2,
MAFK, ATP2B1
Molecular catalytic activity (GO:0003824) MTOR, NOS3, ATP2B1
Function molecular function regulator MAFG, JUN, HIF1A, NFE2, NFE2L2, MAFK
(G0O:0098772)
transporter activity (G0O:0005215) ATP2B1
biological regulation (GO:0065007) MAFG, NOS3, MTOR, JUN, HIF1A, NFE2,
NFE2L2, MAFK, ATP2B1
cellular process (GO:0009987) MAFG, NOS3, MTOR, JUN, HIF1A, NFE2,
NFE2L2, MAFK, ATP2B1, IL1B
developmental process (GO:0032502) MAFG, NOS3
interspecies interaction between NOS3, IL1B
organisms (GQO:0044419)
metabolic process (GO:0008152) MAFG, NOS3, MTOR, JUN, HIF1A, NFE2,
Biological _ _ NFE2L2, MAFK, IL1B
Process multi-organism process (GO:0051704) NOS3
multicellular organismal process MAFG, NOS3
(G0:0032501)
reproduction (GO:0000003) NOS3
reproductive process (GO:0022414) NOS3
response to stimulus (GO:0050896) MTOR, NOS3, HIF1A, NFE2L2, IL1B
signaling (G0O:0023052) MTOR, NOS3, IL1B
cellular anatomical entity (GO:0110165) MAFG, NOS3, MTOR, JUN, HIF1A, NFE2,
NFE2L2, MAFK, ATP2B1, IL1B
Cellular intracellular (GO:0005622) MAFG, NOS3, MTOR, JUN, HIF1A, NFEZ2,
Component NFE2L2, MAFK, ATP2B1, IL1B
protein-containing complex MTOR, JUN
(G0O:0032991)
gene-specific transcriptional regulator MAFG, JUN, HIF1A, NFE2, NFE2L2, MAFK
(PC00264)
intercellular signal molecule (PC00207) IL1B
metabolite interconversion enzyme NOS3
. PC00262)
Protein Class - .( - -
nucleic acid metabolism protein NOS3
(PC00171)
protein modifying enzyme (PC00260) MTOR
transporter (PC00227) ATP2B1
Angiogenesis (PO0005) JUN, NOS3, HIF1A
Apoptosis signaling pathway (P00006) JUN
B cell activation (P00010) JUN
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Pathway

CCKR signaling map (P06959) JUN
Hypoxia response via HIF activation MTOR, HIF1A
(P00030)
Inflammation mediated by chemokine JUN, IL1B
and cytokine signaling pathway
(P00031)

Interleukin signaling pathway (P00036) MTOR, NOS3
PDGF signaling pathway (P00047) MTOR, JUN
T cell activation (PO0053) JUN

Toll receptor signaling pathway JUN
(P0O0054)
VEGF signaling pathway (P00056) NOS3, HIF1A

210 | Page




Table S8: Gene ontology analysis of Naringenin

Genes Involved

Protein Class

chromatin/chromatin-binding, or -
regulatory protein (PC00077)

Gene Ontology Category
binding (GO:0005488) STAT1, FAS, TNFRSF1A, JUN, TP53,
STAT3, CREBBP
Molecular catalytic activity (GO:0003824) AKT1, CREBBP
Function molecular function regulator STAT1, JUN, TP53, STAT3, CREBBP
(G0O:0098772)
molecular transducer activity FAS, TNFRSF1A
(G0O:0060089)
biological regulation (GO:0065007) STAT1, FASLG, FAS, JUN, TP53, AKT1,
STAT3, CREBBP
cellular process (GO:0009987) STATL, FASLG, FAS, JUN, TP53, AKT1,
STAT3, CREBBP
immune system process (GO:0002376) STAT1 FAS
Biological - — - -
Process interspecies interaction between organisms STAT1
(G0O:0044419)
metabolic process (GO:0008152) STAT1, FASLG, FAS, TNFRSF1A, AKT1,
STAT3
response to stimulus (GO:0050896) STATL, FASLG, FAS, TNFRSF1A, AKT1,
STAT3
signaling (G0O:0023052) STAT1, FASLG, FAS, AKT1, STAT3
cellular anatomical entity (GO:0110165) STATL, FAS, TNFRSF1A, JUN, TP53,
STAT3, CREBBP
Cellular intracellular (GO:0005622) STAT1, TNFRSF1A, JUN, TP53, STATS3,
Component CREBBP
protein-containing complex (GO:0032991) FAS, TNFRSF1A, JUN, CREBBP
CREBBP

gene-specific transcriptional regulator
(PC00264)

STATL, JUN, TP53, STAT3

protein modifying enzyme (PC00260)

AKT1

transmembrane signal receptor (PC00197)

FAS, TNFRSF1A

Pathway

Angiogenesis (P00005)

STATL, JUN, AKT1, STAT3

Apoptosis signaling pathway (P00006)

FASLG, FAS, TNFRSF1A, JUN, TP53,
AKT1, FADD

B cell activation (P00010)

JUN

CCKR signaling map (P06959)

JUN, AKT1, STAT3

EGF receptor signaling pathway (P00018)

STATL, AKT1, STAT3

FAS signaling pathway (P00020)

FASLG, FAS, JUN, AKT1, FADD

Hypoxia response via HIF activation
(P00030)

AKT1, CREBBP

Inflammation mediated by chemokine and
cytokine signaling pathway (P00031)

STATL, JUN, AKT1, STAT3

Interleukin signaling pathway (P00036)

STATL, AKT1, STAT3
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JAK/STAT signaling pathway (P00038)

STAT1, STAT3

PDGF signaling pathway (P00047)

STAT1, JUN, STAT3

T cell activation (P00053) JUN, AKT1
Toll receptor signaling pathway (P00054) JUN
VEGF signaling pathway (P00056) AKT1
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Table S9: Gene ontology analysis of Quercetin

Gene Ontology

Category

Genes Involved

Molecular
Function

binding (GO:0005488)

STAT1, CCL2, CXCLS, JUN, CCL5,
CXCL1, STATS, IRF1

molecular function regulator
(GO:0098772)

STAT1, CCL2, CXCLS, JUN, CCL5,
CXCL1, STATS, IRF1

Biological Process

biological regulation (GO:0065007)

STAT1, CCL2, CXCLS, JUN, CCL5,
CXCL1, STATS, IRF1

cellular process (GO:0009987)

STAT1, CCL2, CXCLS, JUN, CCL5,
CXCL1, STATS, IRF1

immune system process (GO:0002376)

STAT1, CCL2, CXCLS8, CCL5, CXCL1

interspecies interaction between organisms
(GO:0044419)

STAT1, CCL2, CXCLS8, CCL5, CXCL1

localization (GO:0051179)

CCL2, CXCLS8, CCL5, CXCL1

locomotion (GO:0040011)

CCL2, CXCLS8, CCL5, CXCL1

metabolic process (GO:0008152)

STAT1, CCL2, JUN, CCL5, STAT3

response to stimulus (GO:0050896)

STATI, CCL2, CXCLS8, JUN, CCL5,
CXCL1, STAT3

signaling (G0:0023052)

STAT1, CCL2, CXCLS8, CCL5, CXCL1,
STATS

Cellular
Component

cellular anatomical entity (GO:0110165)

STATI1, CCL2, CXCLS8, JUN, CCL5,
CXCL1, STATS, IRF1

intracellular (GO:0005622)

STAT1, JUN, STATS, IRF1

protein-containing complex (GO:0032991)

JUN

Protein Class

gene-specific transcriptional regulator
(PC00264)

STAT1, JUN, STATS, IRF1

intercellular signal molecule (PC00207)

CCL2, IFNG, CXCLS8, CCL5, CXCL1

Pathway

Angiogenesis (P00005))

STATL, JUN, STAT3

CCKR signaling map (P06959)

CXCLS8, JUN, CXCL1, STAT3

Inflammation mediated by chemokine and
cytokine signaling pathway (P00031)

STATI, CCL2, IFNG, CXCLS, JUN, CCLS5,
STATS, IL6

Interferon-gamma signaling pathway
(P00035)

STATL, IFNG

Interleukin signaling pathway (P00036)

STAT1, CXCLS8, STATS3, IL6

PDGF signaling pathway (P00047)

STATL, JUN, STAT3

Ras Pathway (P04393)

STATL, JUN, STAT3
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