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[bookmark: _Toc484074140]Microarray datamining
Data from previously published microarray experiments were extracted using Genevestigator software using Anatomy and Perturbations tools (Hruz et al. 2008). For anatomy-based search, only experiments carried out on cerebral cortex and on its substructures were included for the analysis. For the analysis of rat genes, only control animals were included. For the analysis of human gene expression, only data from healthy patients were extracted. Experiments regarding the effects of ARBs on the expression of KAT-coding genes were identified based on the search for "sartan" phrase in experiment description. Only experiments focused on circulatory and nervous systems with more than 2 data points per set were included for the analysis.
[bookmark: _Toc484074141]Supplementary results
[bookmark: _Toc484074142]Expression pattern on KAT-coding genes in brain cerebral cortex
Reanalysis of publicly available microarray datasets revealed that genes coding for KATs are expressed in both rat and human cerebral cortex across multiple experimental conditions (Fig. S2). Aadat gene coding for rat KAT II enzyme and its human orthologue were expressed at medium level across multiple experimental conditions. Genes coding for other isoforms of the enzyme were expressed at either similar or higher level compared to KAT II-coding gene.
[bookmark: _Toc484074143]ARBs effect on the expression of KATs in rat
To test whether ARBs can downregulate the expression of KAT II and other KATs in rats the expression of Kyat1, Aadat, Kyat3 and Got2 genes was analyzed in previously published (Adler et al. 2016; Gusenleitner et al. 2014; Zhou et al. 2006) microarray datasets. These genes code for KAT I, KAT II, KAT III and KAT IV, respectively. We observed that candesartan, losartan, and valsartan caused no significant change in the expression of KAT-coding genes in rat heart (Fig. S3A). Chronic administration of candesartan did not affect the expression of KAT-coding genes in brain microvessels in a significant manner (Fig. S3B). There were no available data on the influence of ARBs on the KATs expression in the brain. 
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Table 1. Residues involved in the binding of each ARB, KYN, and BFF-122 (KAT II inhibitor) to human KAT II active site. Residues interacting with KYN as well as common residues for KYN and other ligands are shown in green.
	Compound
	Binding site
	Hydrogen Bonds
	Salt bridge
	Hydrogen bonds with co-factor

	KYN
(PDB ID: 2R2N)
	Ile19 (A)
Arg20 (A)
Gly39 (A)
Leu40 (A)
Tyr74 (A)
Leu293 (A)
Tyr142 (B)
Ser143 (B)
Asn202 (B)
Tyr233 (B)
Phe355 (B)
Phe387 (B)
Arg399 (B)
	Asn202
Tyr74
Ser142
Ser143
	Arg399
	No

	PMP (Co-factor)
(PDB ID: 2R2N)
	Gly39 (A)
Tyr74 (A)
Leu293 (A)
Gly116 (B)
Ser117 (B)
Gln118 (B)
Leu121 (B)
Tyr195 (B)
Val197 (B)
Asp230 (B)
Pro232 (B)
Ser260 (B)
Ser262 (B)
Arg270 (B)

	Ser117
Gln118
Ser262 
Arg270

	No
	Not determined

	KYN

	Ile19 (A)
Arg20 (A)
Gly38 (A)
Gly39 (A)
Leu40 (A)
Tyr74 (A)
Leu293 (A)
Tyr142 (B)
Ser143 (B)
Gly144 (B)
Asn202 (B)
Tyr233 (B)
Phe355 (B)
Phe387 (B)
Arg399 (B)
	Gly39
Ser142
Tyr142

	Arg399

	No

	Losartan
Orientation 1
	Ser17 (A)
Ile19 (A)
Arg20 (A)
Gly39 (A)
Leu40 (A)
Pro41 (A)
Tyr74 (A)
Ser77 (A)
Gln289 (A)
Leu293 (A)
His294 (A)
Tyr142 (B)
Ser143 (B)
Gly144 (B)
Asn202 (B)
Tyr233 (B)
Lys263 (B)
Met354 (B)
Phe355 (B)
Leu382 (B)
Phe387 (B)
Arg399 (B)

	Leu293
Ser17
Ser77
Arg20
Ser143
Asn202
Arg399
H2O
	No
	No

	Losartan
Orientation 2
	Ser17 (A)
Ile19 (A)
Arg20 (A)
Thr23 (A)
Gly38 (A)
Gly39 (A)
Leu40 (A)
Pro41 (A)
Tyr74 (A)
Ser77 (A)
Gln289 (A)
Leu293 (A)
His294 (A)
Tyr142 (B)
Ser143 (B)
Gly144 (B)
Asn202 (B)
Tyr233 (B)
Lys263 (B)
Met354 (B)
Phe355 (B)
Leu382 (B)
Arg399 (B)
	Ser17
Ser143
Tyr142
Asn2020
Tyr233
Gly39
Pro41
H2O

	No
	Two hydrogen bonds

	Irbesartan
Orientation 1
	Ile19 (A)
Arg20 (A)
Gly39 (A)
Leu40 (A)
Pro41 (A)
Tyr74 (A)
Ser77 (A)
Gln289 (A)
Val290 (A)
Leu293 (A)
His294 (A)
Tyr142 (B)
Ser143 (B)
Gly144 (B)
Asn202 (B)
Tyr233 (B)
Lys263 (B)
Met354 (B)
Phe355 (B)
Phe387 (B)
Arg399 (B)
	Ser17
Ser77
Arg20 
Arg399
Asn202
H2O

	No
	No

	Irbesartan
Orientation 2
	Pro16 (A)
Ser17 (A)
Ile19 (A)
Arg20 (A)
Thr23 (A)
Gly38 (A)
Gly39 (A)
Leu40 (A)
Pro41 (A)
Tyr74 (A)
Ser77 (A)
Gln289 (A)
Leu293 (A)
His294 (A)
Tyr142 (B)
Ser143 (B)
Gly144 (B)
Asn202 (B)
Tyr233 (B)
Lys263 (B)
Met354 (B)
Phe355 (B)
Leu382 (B)
Phe387 (B)
Arg399 (B)
	Arg20
Arg399
Asn202
H2O

	No
	Two hydrogen bonds

	Telmisartan

	Pro16 (A)
Ser17 (A)
Ile19 (A)
Arg20 (A)
Gly39 (A)
Leu40 (A)
Tyr74 (A)
Ser75 (A)
Ser77 (A)
Gln289 (A)
Val290 (A)
Leu293 (A)
His294 (A)
Ala141 (A)
Tyr142 (B)
Ser143 (B)
Gly144 (B)
Asn202 (B)
Pro203 (B)
Tyr233 (B)
Met354 (B)
Phe355 (B)
Phe387 (B)
Arg399 (B)
	Pro16
Ser17
Ser143
Arg399
	No
	No
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Fig. S1. Binding site for KYN and co-factor PMP at the crystal structure of KAT II (PDB ID: 2R2N) presented as a molecular surface (panel A). Detailed view of residues involved in KYN and PMP binding at KAT II (panel B). Ligand and co-factor are rendered in stick mode, residues involved in KYN (magenta) and PMP (orange) binding are shown in cyan and green, respectively (panel A and B). Black solid lines indicate hydrogen bonds as well as salt bridges formed between KYN and amino acid residues. In addition, all residues involved in hydrogen bonding and salt bridge are marked in red and yellow, respectively. Oxygen atoms are colored red, nitrogen blue, phosphorus yellow, and chlorine green. All hydrogen atoms are hidden.
[image: C:\Users\NaIz\Desktop\artykuły\RAA\ARB mózg\do wysłania pharmacological research 11.04.2017\Fig_1_update.tif]
Fig. S2. Expression levels of KAT-coding genes in cerebral cortex (A) Data on rat gene expression were extracted from previously published results of microarray experiments carried out on Affymetrix Rat Genome 230 2.0 Array (n = 127). Aadat, Kyat3 and Got2 genes code for KAT II, KAT III and KAT IV, respectively. Probe for Kyat1 gene coding for rat KAT I enzyme was not represented on the selected microarray platform. Data originate from GEO database (GSE2870, GSE2880, GSE4776, GSE4753, GSE7323, GSE9798, GSE9798, GSE13428, GSE13624, GSE14269, GSE14505) and ArrayExpress database (E-MEXP-553). (B) Expression levels of human genes were from Affymetrix Human Genome U133 Plus 2.0 Array (n = 617). Data were extracted from GEO (GSE3526, GSE4757, GSE7307, GSE21138, GSE21935, GSE17612, GSE13564, GSE11882, GSE16759, GSE35864, GSE33010, GSE50161, GSE53890, GSE30643, GSE53987, GSE43346) and ArrayExpress (E-MEXP-2280, E-TABM-20) databases. Dotted horizontal lines indicate the expression value of a given probe in relation to all genes over all samples available through Genevestigator software for the platform in use. Probes located below the lower dotted line fall within the first quartile, and thus are considered "low". Probes with values between the two dotted lines correspond to the interquartile range and are characterized by "medium" expression level. Probes within the upper part of the graph correspond to the top 25% of probes, thus are considered "high" by the means of expression level.

[image: C:\Users\NaIz\Desktop\artykuły\RAA\ARB mózg\do wysłania pharmacological research 11.04.2017\Fig_6_update.tif]
Fig. S3. Effect of ARBs on the expression of KATs at different body sites in rats (A) Changes in Aadat, Kyat3, and Got2 expression in heart in response to candesartan (1300 mg/kg), losartan (1000 mg/kg), and valsartan (30 or 1000 mg/kg). (B) Changes in Kyat1, Aadat, and Got2 in microvessels of rat brain in response to candesartan (0.3 mg/kg/day). The microarray data were obtained from previously published works deposited in GEO database (accession numbers: GSE57822, GSE57800, GSE57816, GSE57811, GSE2739). Data extraction was carried out using Genevestigator software. Data originate from GeneChip Rat Genome 230 and GeneChip Rat Genome U34 microarray platform.
11

image2.png
LEU 40*

ARG 20*
PHE 355




image3.png




image4.png
LEU 40*

ARG 20*
PHE 355




image3.tiff
expression level [log2]

18

14+

124

104

T T
Aadat  Kyat3

T
Got2

ybiy

wnipaw

Mmo|

expression level [log2]

18

16

14+

124

104

T T T T
KYAT1 AADAT KYAT3 GOT2

ybiy

wnipaw

moj

Kyat1/KYAT1 ®
Aadat IAADAT B
Kyat3IKYAT3 &
Got2/GOT2 ®





image4.tiff
heart

vy

brain microvessel

expression level

candesartan (1300 mg/kg)

1000001

p=gss P4 p=.480
800004 @ § e
8000 p=.121 p=.115 p=.368
4000+ §
1000 p=205 . 559 P =i-892
500 :
) LB
1 3 5
time [days]

valsartan (30 mg/kg)

1000007 _ p=.314
p=.541 E
5 800001 @
> -
K -
=.061
5 8000 g "g
@ ao00{ &
o 1
< 1000
¢ so0d P P
0'_|_|_
0.25 1
time [days]

candesartan (0.3 mg/kg/day)

6000+

p=.0789
o 30004 5
o 1
2 - p=.558
c 1400
c
g 1100 ;
dsa_ 1
3 800 p=.086
[}

400 B

0ol—
28
time [days]

expression level

100000

losartan (1000 mg/kg)

p= 582 p=.468 p=.934

soo00{ 2 ?
8000 » =§-072 P §164 =786

4000 2
10001 p=.984 P=6T8  pesa

500- ; &

0 T T T

1 3 5

time [days]

valsartan (1000 mg/kg)

expression level

1000007 _ o,
80000+
80001 - g70
4000+
1000 - 797
500
0ol——
3
time [days]
°
<
[]

>
Q
Q.
2
a
® ¢ W e drug





image1.png




