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SUPPLEMENTARY RESULTS
In the main part, the results on growth and glucose homeostasis as a function of PCSK9DY/WD intervention and TEL treatments in the different mouse lines were only briefly summarized and are now presented here in detail. 

Growth
At age of 11 weeks and before any treatment (virus injection, WD feeding, TEL treatment) body weight of the C57BL/6N and Mas-ko mice did not differ while Ace2-ko mice were approximately 10% lighter than age-matched C57BL/6N or Mas-ko mice (Tab. S3). This weight reduction is interpreted in terms of a general growth retardation, since the final body weight as well as initial and final plasma leptin levels were also lower in Ace2-ko mice whereas the mass distribution after 12 weeks did not differ between the C57BL/6N and the two transgenic lines (Tab. S4-S5). Due to WD-feeding, C57BL/6N and Mas-ko mice developed a comparable degree of obesity (Fig. 1A, Fig. S2). Thus, fat mass increased while lean mass remained unchanged under WD feeding in both strains (Fig. 1B, Fig. S3A). 
Despite concurrent WD feeding, TEL treatment prevented the development of obesity in C57BL/6N and Mas-ko mice (Fig. 1A/B, Fig S2A/B). In contrast, WD-induced obesity was not observed in Ace2-ko mice (Fig. 1A/B, Fig. S2C, Tab. S4). Moreover, TEL-treated Ace2-ko mice became leaner than VEH-treated controls, as weight gain and fat mass were significant lower while lean mass increased (Fig. 1A-B, Fig. S3A). Regardless of the mouse strain, plasma leptin levels were elevated in WD-fed mice and normalized under TEL treatment (Fig. 1C). In response to WD feeding, resistin was increased and ghrelin rather decreased in C57BL/6N and Mas-ko mice whereas not altered in Ace2-ko mice (Fig. S3 C/E). It is striking that resistin level was increased in all mouse strains by TEL (Fig. S3C). TEL selectively increased ghrelin in Mas-ko mice (Fig S3E) and PYY in C57BL/6N and Mas-ko mice (Fig. S3D). Leptin positively correlated with final body weight in C57BL/6N and Mas-ko mice but not in Ace2-ko mice (Fig S4A-C). In addition, we observed only a positive correlation between final body weight and resistin in the C57BL/6N controls and a negative correlation with ghrelin in the Ace2-ko mice (Fig S4D-L).
[bookmark: _Hlk171607020][bookmark: OLE_LINK3]Final plasma levels of cytokines did not differ between the strains (TabS6). PCSK9DY/WD intervention induced systemic inflammation in C57BL/6N mice, as plasma concentrations of various proinflammatory cytokines such as TNF, MIP2, MCP1/CCL2, IL2p70, KC, LIX and IL6 were increased. Under TEL treatment, levels normalized with the exception of IL6, which increased even further (Fig. 1E/F, Fig. S7). Surprisingly, the anti-inflammatory cytokine IL10 also increased, which in turn was again normalized under TEL (Fig. S7I). Such regulations were, however, only observed in exceptions (and if so, not with the expected up-regulation under PCSK9DY/WD and down-regulation under TEL) in the Mas-ko (MCP1/CCL2, LIX, IL6, IL10) and Ace2-ko mice (IL6). A reasonably logical pattern was less recognizable here (Fig. S7).

Glucose homeostasis 
Strikingly, blood glucose levels were elevated in the Ace2-ko mice before any intervention (age 11 weeks, Tab. S3) as well as at the end of the 12-week treatment period (Tab. S4) compared to the C57BL/6N controls, whereas an increase was observed in the Mas-ko mice only at the end of the study (Tab. S3 and S5). 
As a result of the PCSK9DYDY/WD intervention, insulin sensitivity was at least slightly impaired in the C57BL/6N mice, but clearly in the Mas-ko mice and not in the Ace2-ko mice, becoming obvious particularly in Mas-ko mice by the increase in HOMA index, the blood glucose and plasma levels of insulin and C peptides. This impairment was bettered in Mas-ko mice by TEL treatment, but only less in C57BL/6N mice (Fig. 1D, S5A-D). Since glucose homeostasis in the Ace2-ko mice was not worsened by the WD diet, the TEL also had no protective benefit (Fig. 1D, Fig S5A-D). Differences between the 3 groups are confirmed when the correlation between glucose and insulin is taken into account. Only in the Mas-ko mice, insulin and glucose correlated negatively under chow feeding, indicating insulin sensitivity. In the C57BL/6N mice, we indeed observed a negative correlation, but this was not significant, while in the Ace2-ko mice it even tended to be positive (Fig. S6). This negative correlation was clearly abolished in the Mas-ko mice under WD feeding, which is more indicative of an existing insulin resistance that could not be cured by TEL treatment (Fig. S6B). Unexpectedly, insulin sensitivity was still present in the C57BL/6N mice under WD and was maintained under TEL therapy (Fig. S6A). Such patterns were not observed in the Ace2-ko mice (Fig. S6C). GIP increased in response to WD feeding and was reduced by TEL in C57BL/6N mice or were at least no longer increased compared to the chow-fed Mas-ko mice. In Ace2-ko mice GIP also increased after WD feeding (albeit to a lesser extent compared to the C57BL/6N, where TEL had no reducing effect (Fig. S5H). Glucagon was increased only in WD-fed Mas-ko (Fig. S5E) and secretin in WD-fed C57BL/6N mice (Fig. S5G). GLP1 remained rather unaffected with the exception of an increase under TEL in Ace2-ko mice (Fig. S5F).

SUPPLEMENTARY DISCUSSION
Body weight regulation: 
When Ang(1-7) levels were elevated in transgenic animals or after oral administration mice became leaner [1-5]. Although these findings would have led us to expect obesity in Ace2-ko mice, we observed exactly the opposite, namely leaner Ace2-ko mice per se and a reduced degree of obesity as a result of a high-calorie diet which is consistent with others [6-10]. Consequently, the decreased leptin levels in Ace2-ko mice are also justifiable. Moreover, the increased secretin levels in the Ace2-ko mice also seem reasonable, since administration of secretin inhibits food intake and lowers bodyweight [11]. The growth reduction of Ace2 deficient animals was related to an intestinal defective aminoacid and particularly tryptophan (precursor of serotonin) adsorption [6, 9]. Such a serotonin-dependent mechanism seems quite convincing to explain the growth retardation of Ace2-deficient mice, since i) obesity increases peripheral serotonin, ii) inhibiting peripheral serotonin synthesis reduces obesity and metabolic dysfunction by promoting brown adipose tissue thermogenesis [12], iii) central serotonin is known to regulate energy balance by decreasing appetite through and its inhibitory effects on energy expenditure and brain serotonin is low in Ace2-ko mice [7]. In contrast to initial findings of Santos et al., showing that abdominal fat mass was increased in Mas-deficient mice [13], we here observed in Mas-ko mice that under chow feeding, body weight or fat mass is neither increased nor that WD-induced obesity is more pronounced in these transgenic mice. However, our observations are consistent with several literature findings comparing Mas-ko with C57BL/6N mice as body weight, fat mass and chow intake were similar between both strains, diet-induced obesity was not more pronounced in Mas-ko than in C57BL/6N mice [14-18].
The here observed leptin and resistin upregulation in C57BL/6N mice upon WD feeding is reasonable, since both adipokines correlate with the development of obesity [19, 20]. Ghrelin was lower in WD-fed C57BL/6N mice and tended to be reduced in Mas-ko mice thus confirming others showing a negative correlation between plasma ghrelin levels and body mass index [21]. However, we found no regulation in PYY in dependency on WD feeding in any strain which is in contrast to others, showing that DIO mice had higher energy intake and reduced PYY levels [22].
In C57BL/6N controls, TEL completely prevented the development of obesity and further normalized leptin levels, thus confirming our previous findings that development of leptin resistance is prevented by TEL [23-25]. The same pattern was also seen in Mas-ko mice. This also confirms our earlier findings [14], but contradicts the expectations from the studies of the Santos group [1, 2, 4, 13], which would have rather expected a stronger HFD-induced weight increase due to the Mas deficiency and consequently a partial weight loss under TEL treatment. We will refrain from a detailed discussion of this discrepancy at this point, as we previously discussed this contradiction in detail [14] by also speculating whether differences in the genetic background (FVB/N or BL/6) of the Mas-ko mice could be a reason. Even though we now have used Mas-ko mice on the BL/6 background, we clearly confirmed our previous findings [14]. Based on this transgenic approach, it should consequently be concluded that the anti-adipose effect of TEL is rather not based on an ACE2/Ang(1-7)/Mas-dependent mechanism, even if this conclusion contradicts our own publication, where we have shown in a pharmacological approach by using the Mas antagonist A779, that the TEL-mediated anti-adipose effect is at least partially due to the ACE2/Ang(1-7)/Mas-dependent mechanism [5]. The consideration that the anti-adipose TEL effect is independent of the protective ACE2/Ang(1-7)/Mas axis is furthermore strengthened by the use of Ace2-ko mice where body weight was also diminished under TEL. In the following, the findings on some adipokines as a result of TEL treatment will be discussed. As plasma resistin levels positively correlates with obesity [26], it seems rather inconsistent that resistin is elevated under TEL therapy despite a decrease in body weight and fat mass. However, such results had also been observed earlier [14, 25, 27, 28]. Moreover, this finding remains incomprehensible, as elevated resistin levels cause increased cardiovascular mortality [19] which does not necessarily fit with the beneficial cardiovascular effects of TEL therapy. We can therefore only speculate about a mechanism how TEL increases resistin. In view of the fact that AngII increases significantly upon TEL treatment, an AngII-dependent (possibly AT2 receptor-mediated) mechanism seems quite conceivable, but rather unlikely, as AngII itself did not alter resistin expression in 3T3-L1 adipocytes [29]. Since Ang(1-7) levels also increase under TEL, it is conceivable that the increase in resistin is Ang(1-7)-mediated. However, no in-vitro experiments on adipocytes exist to date. Based on in-vivo experiments, there are conflicting findings, because on the one hand we here demonstrated that resistin was not higher in WD-fed Mas-ko or Ace2-ko compared to WD-fed C57BL/6N mice and that resistin levels were unchanged in mice after treating them with Ang(1-7) [1], but on the other hand they were also found to be reduced [3]. However, in the absence of any in vivo experiments, it is not clear whether potentially reduced resistin levels under Ang(1-7) treatment are the cause or the consequence of concomitant weight loss and fat loss. Since an Ang(1-7) mechanism can neither be confirmed nor ruled out, one could speculate about other indirect mechanisms. In this context, firstly, an insulin-induced resistin release [30] can be excluded, as insulin levels were lowered in our experiments under TEL. Secondly, it seems at least debatable whether there is a PYY-related pathway for resistin secretion, as we observed in C57BL/6N and Mas-ko animals an increase in PYY and resistin following TEL treatment. Increase in PYY is on the one hand consistent with its function to act as an anorexigenic peptide [22], but on the other hand inconsistent, as PYY had not decreased in the corresponding controls under WD feeding. However, the findings that Ang II stimulated PYY release from primary colon cells which was antagonizable by AT1 receptor blockade [31] does not necessarily favor this postulated mechanism. Third, even though IL6 was elevated in the C57BL/6N mice under TEL, we exclude an IL6 dependency for the resistin elevation, since AngII stimulated IL6 from human adipocytes, which was antagonizable by AT1 receptor blockade [32]. Fourth, as TEL is known for its PPAR-dependent pleiotropic effects and resistin was increased in obese mice when treated with typical PPAR agonists [33], it seems quite possible that a PPAR-dependent mechanism causes the resistin increase under TEL.

Glucose homeostasis: 
As Ace2 deficiency increases plasma AngII [34] and AngII induces elevation in plasma glucose [35, 36], it is comprehensible that plasma glucose is higher in Ace2-ko mice than in C57BL/6N controls as seen here and elsewhere [37]. Thus, increased ACE2 activity in diabetes seems contradictory and should probably be understood in terms of counter-regulation: increased ACE2 expression leads to increased levels of Ang(1-7), which improves pancreatic β-cell function in a Mas dependent manner by enhancing insulin secretion [38, 39]. Based on these findings, it seems at least feasible that C peptide is reduced in chow-fed Ace2-ko compared to the C57BL/6N controls, and that insulin did not rise upon WD feeding in Ace2-ko mice. As AngII is not increased in Mas-ko mice [15], an AngII-related mechanism is rather unlikely for our observations that glucose is at least higher in older chow-fed Mas-ko than C57BL/6N mice with rather unchanged insulin and glucagon levels. This differs from others showing an imbalance of pancreatic β- and -cells in Mas-ko mice thus decreasing insulin and increasing glucagon [13, 40]. The impairment in glucose utilization upon WD-feeding was markedly more pronounced in the Mas-ko mice accompanied by increases in insulin, C peptide, glucagon, and GIP. The increase in glucagon in the Mas-ko mice seems quite surprising, as it has been shown that the GIP-induced increase in glucagon was more likely to be observed as a result of hypoglycemia, whereas we had observed hyperglycemia [41]. 
In accordance with previous findings in mice and rats [14, 25, 27, 28, 42-45], glucose levels (and also the HOMA index) are not necessarily improved in C57BL/6N mice despite TEL therapy. In contrast, in Mas-ko mice, TEL led to an improvement in WD-induced glucose tolerance disorder, and we found it to be increased in WD-fed Mas-ko mice and normalized upon TEL.

Differential gene regulation in the different mouse strains in response to the PCSK9DY/WD intervention: 
To identify specific gene expression in different mouse strains upon PCSK9DY/WD intervention, we pursued 3 different approaches: to identify first, which genes were equally regulated in all mouse lines; second, which genes were exclusively expressed in C57BL/6N mice and thirdly, which genes were exclusively expressed in Ace2-ko as well as in Mas-ko mice. With regards to the first aspect, a total of 101 genes were detected, with Cpt1b, Nr1i2, Ppara, Cpn2, appearing particularly interesting among other atherosclerosis-associated genes. We observed upregulation of carnitine palmitoyl transferase 1b (Cpt1b), which is involved in regulating fatty acid β-oxidation and found to be increased in obesity [46]. Nuclear receptor subfamily 1, group I, member 2 (Nr1i2 and also known as steroid and xenobiotic receptor PXR) is a master regulator of xenobiotic metabolism. However, in recent years, several studies have highlighted a pivotal endobiotic function of PXR for regulating lipid metabolism thereby inducing atherosclerosis [47]. In the context of our study, Nr1i2 regulation appears to be of particular interest because PXR activation induced an increase in circulating PCSK9 levels, which coincided with higher circulating LDL levels [48]. Conversely, we showed that Nr1i2 expression is increased at least in C57BL/6N and Mas-ko mice when the PCSK9DY was injected thereby leading to increased lipid levels and atherosclerosis. However, Nr1i2 was downregulated to a comparable extent in the Ace2-ko mice, with plaque burden and plasma lipids also being strongly increased, but cortical stiffness being unchanged to chow-fed controls. Strikingly, Peroxisome proliferator-activated receptor alpha [Ppara, which is a nuclear receptor regulating the transcription of various target genes (e.g. fatty acids)] was up-regulated in all 3 mouse lines in response to PCSK9DY/WD intervention. This is inconsistent with findings showing that PPARα activation decreases endothelial inflammation thereby contributing to improved vascular function and reduced risk of atherosclerosis [49, 50]. Thus, our results on aortic Ppara regulation in the different mouse strains may have to be interpreted in terms of counter-regulation. We here additionally observed that expression of Cpn2 (Carboxypeptidase N) was increased in all 3 strains. Cpn2 is a pleiotropic regulator of inflammation [51]. Cpn2 cleavages bradykinin and kallidin into desArg9-bradykinin and desArg10-kallidin. Both products act via the B1 receptor and promote development of atherosclerosis [52]. Thus, the kallikrein-kinin system exerts a paramount role in the prevention of atherosclerosis by using B1 receptor blockers or Cpn2 inhibitors [53]. 
Following the second approach, although Myh1, Palvb and Trim31 were identified to be exclusively expressed in C57BL/6N mice [54], relatively little is known about their link to atherosclerosis. We also detected Slc15a1 to be exclusively expressed in C57BL/6N mice. The upregulation of Slc15a1 should perhaps be understood in terms of atherosclerotic counter-regulation, since protective effects of Collagen Tripeptides in human aortic endothelial cells was dependent on this transporter [55]. We further found downregulation of Cyp1a1 in abdominal segments of aortas of C57BL/6N mice while others showed a regionally differentiated expression pattern in mice. Immunostainings showed increased expression of Cyp1a1 in the descending thoracic aorta, whereas attenuated Cyp1a1 expression was observed in the lesser curvature of the aortic arch, an atheroprone region [56]. Even though CYP1A1-mediated metabolic activation was considered to be a direct mechanism for atherosclerosis [57] the majority of other publications show that CYP1A1 has more of an anti-atherogenic effect via regulating shear stress and the ability of cytochrome P450s to produce signaling and vasoreactive substances [58]. Accordingly, it is consistent that the expression of Cyp1a1 was downregulated in the C57BL/6N mice, as these mice showed clear signs of atherosclerotic changes. 
By pursuing the third approach Dio2, Hk2, S100b, Plin5, Slc24a3 and Isyna1 were found to be exclusively expressed in the two transgenic strains [54]. Expression of Iodothyronine Deiodinase 2 (Dio2) was enhanced which is however inconsistent with others showing on the one hand that forskolin-induced increases in Dio2 mRNA and Dio2 activity in aortic SMCs [59] and on the other hand that forskolin reduces atherogenesis in mice [60]. Moreover, impairment in Dio2 activity promoted atherosclerosis [61] and Dio2 was downregulated in brown adipose tissue of ApoE-ko mice [62]. Recently, the importance of hexokinase 2 (Hk2) in the context of atherosclerotic was reviewed [63], which is thus consistent with our findings of increased Hk2 expression in the transgenic mouse lines, featuring atherosclerosis. S100 proteins have been recognized as potential therapeutic targets as deficiency of S100 attenuates atherosclerotic lesion formation and plaque inflammation [64]. However, the S100 protein family consists of 21 members and the before mentioned statements was more related to S100 class A. However, S100B was also linked to inflammation, cells damage and atherosclerosis [65]. Finally, despite the mechanistic target of rapamycin (mTOR) expression was only weakly upregulated in Mas-ko and Ace2-ko (Tab. S5), the significance of this protein in the context of atherosclerosis should be briefly commented, as this connection is very pronounced according to [54] and various publications on this subject stating that the mTOR signaling pathway plays a multifaceted role in the progression of atherosclerosis and inhibiting this pathway was assessed as a promising therapeutic strategy [66].
But almost more important is to discuss which of these genes is known to interact with the RAAS. Based on a literature search, nothing could be shown in the context of Hk2, Myh1, Palvb, Cpt1b, Slc15a1, Plin5, Slc24a3, Isyna1 and S100 class A. There are at least a few publications on RAAS interaction with PXR, Dio2 and TRIM31, as PXR stimulation enhances blood pressure and plasma renin activity [67]. The gene expression of Dio2 in adipose tissue was significantly increased in high-fat diet At1ar-/- rats [68] and TRIM31 serves as an important regulator in AngII-induced hypertensive renal disease [69]. Somewhat more knowledge exists regarding the interaction of the RAAS with PPAR, CPN, Cyp1a1 and mTOR. Ppara gene expression was down-regulated following AngII stimulation, resulting in increased ROS production in VSMCs and increased fibrosis in renal tubular epithelial cells [70, 71]. Conversely, PPARα stimulation attenuated the AngII-induced cell hypertrophy [72] and AT1 receptor blockade up-regulated hepatic expression of Ppara [73]. As mentioned above, the CPN-dependent metabolism of kinins alone insinuates RAAS interaction. In addition, there is evidence that CPN also catalyzes the conversion of Ang II to Ang-(1-7) [74] even though it was also claimed to be less involved in AngII degradation [75]. A Cyp1a1-RAAS interaction can be suspected as Cyp1a1 attenuated AngII-induced hypertrophy of ventricular cardiomyocytes [76] and hypertension is induced in inbred transgenic rats using the cytochrome P450 promoter, Cyp1a1, to drive expression of the murine Ren-2 gene [77]. Much more is known about the potential mTOR-RAAS interaction. In this context it was reviewed that RAAS-blockade downregulates mTOR, thus suggesting that at least some of RAAS-blockade benefits in aging are mediated through the modulation of mTOR [78]. Finally, it should be mentioned that we identified more genes in the RNAseq analyses that also show an association with atherosclerosis, but were not among the top-regulated genes and furthermore discussed to have an RAAS interaction (see Suppl Tabs S7-S9). Among these, overexpression of Ace2 (10-fold) and somatostatin (8-fold) in C57BL/6N might be particularly interesting as ACE2 is well established to mediate anti-atherogenic effects [79] and somatostatin release is stimulated by AngII from pancreatic cells via an AT2 receptor-dependent mechanism [80] whereby an inverse relationship between somatostatin level and atherosclerosis was observed [81]. Conversely, urotensin II, a somatostatin-like cyclic peptide, was found to reveal a deleterious role in atherosclerosis [82].

Genes regulated in dependency on TEL treatment
As mentioned in the main part of the discussion, the genes of most interest that were found to be counter-regulated upon TEL compared to the PCSK9DY/WD C57BL/6N controls include Myh1, Pvalb, Ckm, Tnntl3, Mmp12, Acta1, Npr3 and Fam20c, as these genes are all associated with atherosclerosis where only MMP12 was discussed. The other genes are now discussed in this section. Acta1 (actin, alpha 1, skeletal muscle ) which is involved in muscle contraction was found to be higher expressed by AngII in human vascular smooth muscle cells [83] or cardiomyocytes [84] and to induce thickening of the media by AngII [85]. However, we here first showed, that Acta1 expression is increased in an atherosclerotic mouse model as already indicated by the CTD Gene-Disease Associations dataset [54] and furthermore normalized by TEL. Fam20c (family with sequence similarity 20, member C) was observed in all strains to be higher expressed upon PSCK9DY/WD treatment and also normalized by TEL not only in C57BL/6N but also in the Mas-ko and Ace2-ko mice. The FAM20C encoded protein primarily influence bone function. However, novel FAM20c targets also includes lipid homeostasis [86]. Interestingly, PCSK9 is highly expressed in liver, with participation in cholesterol metabolism and cardiovascular risk, and is regulated by FAM20c phosphorylation [86]. Consequently, it would also be quite conceivable that the increase in expression of FAM20c and the consecutive normalization by TEL is due to the method of PCSK9DY-induced atherosclerosis. The number of genes and also the extent of gene counter-regulation as a result of TEL was extremely low in the Mas-ko mice. Both the number and extent of TEL-regulated genes were more pronounced in the Ace2-ko mice. The gene most conspicuously regulated in Ace2-ko mice in response to TEL and to be associated to atherosclerosis was HSD17B6 (hydroxysteroid (17-beta) dehydrogenase 6), being reduced upon PCSK9DY/WD but normalized by TEL. This may be consistent to reduced lipid accumulation in HeLa cells and knockdown of HSD17B6 increased lipid accumulation in Huh7 cells [87]. In addition, Mep1b (meprin A, beta) which also downregulated upon PCSK9DY/WD and normalized by TEL, appears to be of interest, as a Mep1b deficiency in female mice was associated with the development of obesity [88] and that a meprin inhibitor suppresses atherosclerotic plaque formation in ApoE ko mice [89]. Somehow conflicting with our results showing in Ace2-ko mice that Npc1l1 (NPC1-like 1) is lower and lipid levels are higher, other found that loss-of-function genetic variations in NPC1L1 resulted in low cholesterol absorption associated with high cholesterol synthesis, elevated cholesterol elimination from the body, and low risk of atherosclerotic cardiovascular disease [90].





Table S1: Different study groups of the study
	mice
	group
	n
	diet
	treatment
	virus load

	C57BL6/N
	saline/chow+VEH
	12
	chow 
	vehicle
	0

	C57BL6/N
	PCSK9DY/WD+VEH
	12
	western
	vehicle
	2x1011

	C57BL6/N
	PCSK9 DY /WD+TEL
	12
	western
	telmisartan
	2x1011

	Mas-ko
	saline/chow+VEH
	12
	chow 
	vehicle
	0

	Mas-ko
	PCSK9DY /WD+VEH
	12
	western
	vehicle
	2x1011

	Mas-ko
	PCSK9DY /WD+TEL
	12
	western
	telmisartan
	2x1011

	Ace2-ko
	saline/chow+VEH
	12
	chow 
	vehicle
	0

	Ace2-ko
	PCSK9DY /WD+VEH
	12
	western
	vehicle
	2x1011

	Ace2-ko
	PCSK9DY /WD+TEL
	12
	western
	telmisartan
	2x1011






	time point (d)
	manipulation

	-14 to -7
	habituation to the environment

	-6
	retroorbital blood sampling

	-7 to -1
	habituation on gavaging

	1
	i.v. virus application

	1 to 85
	WD/chow-feeding, TEL-/VEH-treatment

	75
	mass distribution (DEXA scan)

	85
	retroorbital blood sampling

	85
	intracardial blood sampling

	86-88
	sacrificing the animals and organ removals  


Table S2: Time schedule of the study











[bookmark: OLE_LINK6]Table S3: Baseline parameters in C57BL/6N and transgenic mice at age of 11 weeks before any intervention.
	
	C57BL/6N 
	Mas-ko 
	Ace2-ko 
	

	Body weight1) (g)
	26.2±1.2
	25.5±2.1
	22.8±1.2***†††
	P<0.0001

	Glucose1) (mg/dL)
	151.1±31.5
	159.4±18.9
	180.0±20.1***††
	P<0.0001

	TC1) (mg/dL)
	109.9±21.3
	103.4±16.5
	121.9±27.3††
	[bookmark: OLE_LINK1]P=0.0032

	TG1) (mg/dL)
	74.0±17.7
	51.6±10.4***
	43.9±9.9 ***†
	P<0.0001

	Leptin2) (ng/dL)
	463±202
	240±173*
	163±60 **
	P=0.001119


means±SD, *,**,*** p<0.05, <0.01, <0.001 vs. C57BL/6N, †,††,††† p<0.05, <0.01, <0.001 vs. Mas-ko, 1)n=36 each group, 2)n=10-12 each group.


[bookmark: OLE_LINK10]Table S4: Functional parameters in C57BL/6N and transgenic mice after 12 weeks of chow-feeding. 
	
	C57BL/6N
	Mas-ko 
	Ace2-ko 
	

	final weight (g)
	29.6±1.7
	29.4±1.7
	27.8±1.0*†
	P=0.0142

	weight gain (g)	
	3.70±1.11
	4.43±0.97
	[bookmark: OLE_LINK8]5.13±1.25*
	P=0.042

	fat mass (g)
	5.94±1.10
	5.31±0.78
	5.46±0.35
	P=0.165

	lean mass (g)
	17.20±0.81
	18.18±1.25
	16.63±0.58††
	P=0.0015

	free body fluid (g)
	1.05±0.11
	1.01±0.09
	0.98±0.14
	P=0.478

	diameter (mm)
	0.28±0.02
	0.26±0.01*
	0.27±0.02
	P=0.130

	lumen (mm2)
	2.69±0.42
	2.29±0.23
	2.43±0.37
	P=0.097

	media (mm2)
	0.264±0.082
	0.340±0.029
	0.324±0.041
	P=0.079

	plaque content (mm2)
	0.000±0.000
	0.003±0.004
	0.003±0.003*
	P=0.023

	fat content (mm2)
	0.000±0.000
	0.000±0.000
	0.000±0.000
	P=0.114

	stiffness (pN/nm)
	1.314±0.039
	1.386±0.034**
	1.352±0.062
	P=0.0023


[bookmark: OLE_LINK9]means±SD, *,**,*** p<0.05, <0.01, <0.001 vs. C57BL/6N, †,††,††† p<0.05, <0.01, <0.001 vs. Mas-ko, n=10-12 each group.


Table S5: Final plasma concentrations of various hormones, and other metabolic circulating parameters in C57BL/6N and transgenic mice after 12 weeks of chow feeding.
	
	C57BL/6N
	Mas-ko 
	Ace2-ko 
	

	leptin (pg/ml)
	1296±595
	699±108
	239.5±114***††
	P<0.0001

	resistin (pg/ml)
	1806±205
	2045±459
	2783±1014†
	P=0.0057

	GIP (pg/ml)
	398±97
	413±195
	81±70***†††
	P=0.0002

	GLP1 (pg/ml)
	25.1±6.1
	33.3±12.9
	24.3±7.4
	P=0.249

	secretin (pg/ml)
	59.5±11.1
	100.1±46.7
	101.3±28.7*
	P=0.023

	PYY (pg/ml)
	109±12
	109±46
	82±52
	P=0.345

	amylin (pg/ml)
	29.7±6.5
	35.3±9.0
	29.8±5.1
	P=0.167

	ghrelin (pg/ml)
	44.9±14.8
	58.4±18.2
	62.7±21.4
	P=0.127

	Glucose (mg/dL)
	136±19
	164±14**
	157±18*
	P=0.034

	insulin (pg/ml)
	[bookmark: OLE_LINK4]164±81
	89±76
	145±87
	P=0.073

	HOMA index
	1.49±0.76
	1.23±1.04
	1.67±1.10
	P=0.445

	C-peptide(pg/ml)
	[bookmark: OLE_LINK2]369±2114
	132±67*
	94±47***
	P=0.0002

	glucagon(pg/ml)
	89.6±16.1
	69.1±47.1
	31.1±16.3***†
	P<0.0001

	TC (mg/dL)
	140±22
	131±18
	148±26
	P=0.168

	TG (mg/dL)
	73.4±21.9
	60.1±15.6
	30.7±9.8***††
	P<0.0001

	Nitrite (nM)
	413±128
	238±53**
	307±122
	P=0.0034


means±SD, *,**,*** p<0.05, <0.01, <0.001 vs. C57BL/6N, †,††,††† p<0.05, <0.01, <0.001 vs. Mas-ko, n=6-12 each group.




[bookmark: OLE_LINK13]Table S6: Final plasma concentrations of various cytokines in C57BL/6N and transgenic mice after 12 weeks of chow feeding.
	
	C57BL/6N
	Mas-ko 
	Ace2-ko 
	

	TNF (pg/ml)
	12.8±1.6
	13.1±2.0
	13.1±2.3
	P=0.962

	MCP1CCL2 (pg/ml)
	19.3±1.9
	19.8±4.2
	19.0±4.4
	P=0.0776

	INF (pg/ml)
	13.3±3.2
	14.8±2.7
	10.1±4.7
	P=0.124

	KC (pg/ml)
	1274±624
	1584±1007
	951±507
	P=0.174

	MIP2 (pg/ml)
	11.7±1.4
	13.7±2.9
	12.3±1.2
	P=0.164

	LIX (pg/ml)
	1152±404
	1934±1595
	896±906
	P=0.214

	IL6 (pg/ml)
	14.5±1.4
	15.8±2.7
	14.9±6.7
	P=0.236

	IL10 (pg/ml)
	13.6±1.4
	12.7±1.6
	15.0±2.4
	P=0.152

	IL12p70 (pg/ml)
	10.9±1.7
	11.7±1.6
	11.3±2.1
	P=0.526


means±SD, n=6-12 each group.




Tab S7: Genes that regulated in C57BL6/N mice as well as in transgenic Mas-ko or Ace2-ko mice upon PCSK9DY+WD+VEH intervention

*) indicates the relative strength of the functional associations. Standardized values are related to empirical p-values as abs(standardized value) = -log10(p-value) and are only available for initially continuous-valued datasets.

[image: ][image: ]Table S8: Genes that exclusively regulated in C57BL6/N mice but not in Mas-ko or Ace2-ko mice upon PCSK9DY+WD+VEH intervention
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*) indicates the relative strength of the functional associations. Standardized values are related to empirical p-values as abs(standardized value) = -log10(p-value) and are only available for initially continuous-valued datasets.

Table S9: Genes that were exclusively expressed upon PCSK9DY/WD intervention in Mas ko and Ace2 ko, but not in C57BL6/N mice

[bookmark: _Hlk160097841]*) indicates the relative strength of the functional associations. Standardized values are related to empirical p-values as abs(standardized value) = -log10(p-value) and are only available for initially continuous-valued datasets.

Table S10 Genes that were differentially expressed in C57BL6/N mice in the comparison chow+VEH vs PCSK9DY/WD+VEH as well as in the comparison PCSK9DY/WD+VEH vs PCSK9DY/WD+TEL
[image: ]
*) indicates the relative strength of the functional associations. Standardized values are related to empirical p-values as abs(standardized value) = -log10(p-value) and are only available for initially continuous-valued datasets.

[image: ]Table S11 Genes that were differentially expressed in Ace2-ko mice in the comparison chow+VEH vs PCSK9DY/WD+VEH as well as in the comparison PCSK9DY/WD+VEH vs PCSK9DY/WD+TEL
[image: ]
[image: ]
[image: ]
[image: ]

*) indicates the relative strength of the functional associations. Standardized values are related to empirical p-values as abs(standardized value) = -log10(p-value) and are only available for initially continuous-valued datasets.


Table S12 Genes that were differentially expressed in Mas-ko mice in the comparison chow+VEH vs PCSK9DY/WD+VEH as well as in the comparison PCSK9DY/WD+VEH vs PCSK9DY/WD+TEL

[image: ]
*) indicates the relative strength of the functional associations. Standardized values are related to empirical p-values as abs(standardized value) = -log10(p-value) and are only available for initially continuous-valued datasets.
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Fig. S1: Presentation of the study hypothesis, namely that ARB blockade leads to increased activation of the ACE2/Ang(1-7)/Mas axis and thus the anti-atherosclerotic TEL effects could also be based on this mechanism. Under ARB blockade, the AT1 receptor-based negative feed-back is abolished with consequent activation of renin activity and an increase in AngII and Ang(1-7). The hypothesis whether a Mas-dependent effect is also involved in the TEL-induced anti-atherosclerotic effect will be investigated by using Ace2-ko and Mas-ko mice.

	

[bookmark: OLE_LINK7]Fig S2: Development of body weight of C57BL/6N (time F=190.4, P<0.0001; treatment 17.3, P<0.0001, interaction 21.2, P<0.0001), Mas-ko (time F=263.7, P<0.0001; treatment 3.94, P=0.029, interaction 24.6, P<0.0001) and Ace2-ko mice (time F=213.1, P<0.0001; treatment 0.45, P=0.638, interaction 1.89, P<0.0073) in dependency of WD/PCSK9DY and VEH or TEL treatment. Chow-fed controls also received vehicle. A 2-way ANOVA was calculated to identify strain and or treatment differences; means±SD, n=11-12. 


Fig. S3: Growth parameters of C57BL/6N, Mas-ko and Ace2-ko mice in dependency of WD/PCSK9DY and vehicle (grey bars) or TEL (red bars) treatment. Controls received chow and no PCSK9DY (open bars). Weight gain (A), fat mass (B), lean mass (C), free fluid (D), plasma leptin (E), plasma resistin (F), plasma ghrelin (G) and plasma PYY (H). A 1-way ANOVA followed by Tukey's multiple comparisons test was used for comparing different groups, assuming a Gaussian distribution and variance homogeneity. In case of no variance homogeneity, a Brown-Forsythe ANOVA test was used followed by a Dunnett's T3 multiple comparisons test. Alternatively, if the Gaussian distribution was not given, we used Kruskal Wallis Test followed by Dunn's multiple comparisons test. The median is depicted in box blots; the box extends from the 25th to 75th percentiles and the whiskers go down to the smallest value and up to the largest. The group size is indicated individually for each group in brackets below the X-axis. *, **, *** p<0.05, 0.01 or 0.0001 vs. saline/chow plus VEH; †, ††, ††† p<0.05, 0.01 or 0.0001 vs PCSK9DY/WD plus VEH



Fig S4: Correlations between final body weight and plasma concentrations of leptin, resistin, PYY and ghrelin in C57BL6/N, Mas-ko and Ace2-ko mice.



[bookmark: _Hlk171608286][bookmark: OLE_LINK19]Fig. S5: Glucose homeostasis in C57BL/6N, Mas-ko and Ace2-ko mice in dependency of WD/PCSK9DY and vehicle (grey bars) or TEL (red bars) treatment. Controls received chow and no PCSK9DY (open bars). Blood glucose (A), HOMA index (B), plasma concentration of insulin (C), C peptide (D), glucagon (E), GLP-1 (F), secretin (G) and GIP (H). A 1-way ANOVA followed by Tukey's multiple comparisons test was used for comparing different groups, assuming a Gaussian distribution and variance homogeneity. In case of no variance homogeneity, a Brown-Forsythe ANOVA test was used followed by a Dunnett's T3 multiple comparisons test. Alternatively, if the Gaussian distribution was not given, we used Kruskal Wallis Test followed by Dunn's multiple comparisons test. The median is depicted in box blots; the box extends from the 25th to 75th percentiles and the whiskers go down to the smallest value and up to the largest. The group size is indicated individually for each group in brackets below the X-axis. *, **, *** p<0.05, 0.01 or 0.0001 vs. saline/chow plus VEH; †, ††, ††† p<0.05, 0.01 or 0.0001 vs PCSK9DS/WD plus VEH.



[bookmark: OLE_LINK21]Fig S6: Correlations between blood glucose and plasma insulin upon ln transformation in C57BL6/N (chow+VEH: r= -0.1915, P=0.572, PCSK9DY/WD+VEH: r= -0.7142, P=0.013, PCSK9DY/WD+VEH: r= -0.8861, P=0.0015), Mas-ko (chow+VEH: r= -0.6814, P=0.042, PCSK9DY/WD+VEH: r= -0.3937, P=0.231, PCSK9DY/WD+VEH: r= -0.2365, P=0.170) and Ace2-ko mice (chow+VEH: r= 0.3681, P=0.239, PCSK9DY/WD+VEH: r= 0.1961, P=0.587, PCSK9DY/WD+VEH: r= 0.1065, P=0.769) in dependency of WD/PCSK9DY and VEH or TEL treatment. Chow-fed controls also received vehicle. 


[image: ]
Fig. S7: Plasma concentrations of various cytokines in C57BL/6N, Mas-ko and Ace2-ko mice in dependency of WD/PCSK9DY and vehicle (grey bars) or TEL (red bars) treatment. Controls received chow and no PCSK9DY (open bars). TNF (A), MIP2 (B), MCP1/CCL (C), C IL12p70 (D), KC (E), INFg (F), LIX (G), IL6 (H) and IL10 (I). A 1-way ANOVA followed by Tukey's multiple comparisons test was used for comparing different groups, assuming a Gaussian distribution and variance homogeneity. In case of no variance homogeneity, a Brown-Forsythe ANOVA test was used followed by a Dunnett's T3 multiple comparisons test. Alternatively, if the Gaussian distribution was not given, we used Kruskal Wallis Test followed by Dunn's multiple comparisons test. The median is depicted in box blots; the box extends from the 25th to 75th percentiles and the whiskers go down to the smallest value and up to the largest. The group size is indicated individually for each group in brackets below the X-axis. *, **, *** p<0.05, 0.01 or 0.0001 vs. saline/chow plus VEH; †, ††, ††† p<0.05, 0.01 or 0.0001 vs PCSK9DS/WD plus VEH. 




Fig. S8: Plaque content (A;), fat ratio in plaque (B), strong fat (C) and light fat (D) in controls and upon PCSK9DY/WD treatment and daily TEL or vehicle application in C57BL6/N, Mas-ko and Ace2-ko mice. A 1-way ANOVA followed by Tukey's multiple comparisons test was used for comparing different groups, assuming a Gaussian distribution and variance homogeneity. In case of no variance homogeneity, a Brown-Forsythe ANOVA test was used followed by a Dunnett's T3 multiple comparisons test. Alternatively, if the Gaussian distribution was not given, we used Kruskal Wallis Test followed by Dunn's multiple comparisons test. The median is depicted in box blots; the box extends from the 25th to 75th percentiles and the whiskers go down to the smallest value and up to the largest. The group size is indicated individually for each group in brackets below the X-axis. *, **, *** p<0.05, 0.01 or 0.0001 vs. saline/chow plus VEH; †, ††, ††† p<0.05, 0.01 or 0.0001 vs PCSK9DS/WD plus VEH.


[image: ]

Fig. S9: Principal component analyses (PCA) using FactoMineR to identify the two groups of genes (=dimensions) incorporating the largest amount of divergence: Comparison between chow fed wt, Mas-ko and Ace2-ko mice.



[bookmark: _Hlk129948340][image: ]
Fig. S10: Volcano blots FDR  0.05, -0.585 <logFC > 0.585: Comparison between fed C57Bl6, Mas ko and Ace2 ko mice.



[bookmark: _Hlk129948406][image: ]

Fig. S11: Volcano blots FDR  0.05, -0.585 <logFC > 0.585: Comparison between chow-controls and upon PCSK9DY/WD treatment and daily TEL or vehicle application in C57Bl6/N, Mas-ko and Ace2-ko mice.
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Fig. S12: KOBAS enrichment plots based on DEGs of each contrast separated into up/down regulation after KEGG Analyses. Influence of PCSK9DY/WD treatment in C57BL6/N, Mas-ko and Ace2-ko mice compared to corresponding chow-fed controls.



[image: ]

Fig. S13: Gene expression of renin, ACE, ACE2, Agt, the angiotensin II receptors (AT1A, AT1B and AT2), and Mas in the chow-fed C57BL6/N, Mas-ko and ACE-ko controls. The gray area indicates values that are below the reliable threshold of RNA-seq analysis noise and must therefore be evaluated with extreme caution. * p<0.05 versus wt, n=4.
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[bookmark: OLE_LINK5]Fig. S14: Changes in gene expression of renin, ACE, ACE2, angiotensinI, the angiotensin II receptors (AT1A, AT1B and AT2), and Mas in the different mouse strains, which were altered by the PCSK9DY/WD intervention, but were also counter-regulated by the TEL therapy.

[image: ]
Fig. S15: Changes in gene expression of Nos1 (neuronal), Nos2 (inducible), Nos3 (endothelial), Nosip (nitric oxide synthase interacting protein), Nostrin (nitric oxide synthase trafficking) and Nos1ap (nitric oxide synthase 1 adaptor protein) in the different mouse strains, which were altered by the PCSK9DY/WD intervention, but were also counter-regulated by the TEL therapy.
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Gm13703 -3,9644 0,0183 2,65 0,00

Gm9696 -3,5964 0,0143 3,12 0,00

Slc5a7 -3,4749 0,0000 3,74 0,00

1700047G03Rik -3,2642 0,0002 2,70 0,00

Acta1 -3,1833 0,0016 2,44 0,02 yes 1,704

Mmp12 -3,1745 0,0018 3,54 0,00 yes 1,447

Tph2 -2,9461 0,0327 2,06 0,09

Gm5627 -2,7226 0,0201 2,06 0,03

Crhr2 -2,5472 0,0295 0,41 0,81

Prr32 -2,3426 0,0014 1,51 0,18

Duoxa1 -2,2340 0,0201 1,70 0,01

Trem2 -2,0550 0,0250 1,19 0,14 yes 1,018

Efcab8 -1,9077 0,0299 1,63 0,01

1700120C14Rik -1,8138 0,0299 -0,32 0,80

Serpine1 -1,7211 0,0018 -0,23 0,84 yes 2,880

Atf3 -1,5777 0,0495 0,60 0,54 yes 2,351

Npr3 -1,4968 0,0018 1,27 0,02 yes 1,490

Cdsn -1,4162 0,0134 1,06 0,16

Srpx2 -1,3062 0,0023 0,67 0,30

Lep -1,2872 0,0006 0,98 0,12 yes 2,464

Hhip -1,0165 0,0495 -1,14 0,06 yes 1,709

Tnfrsf12a -0,9912 0,0000 0,18 0,83 yes 1,651

Fam20c -0,9491 0,0002 0,87 0,00 yes 1,303

Lctl -0,8452 0,0016 1,21 0,03

Cdr2 -0,7249 0,0033 0,09 0,91

Pim1 0,6388 0,0134 0,27 0,77 yes 1,788

Lipg 1,2851 0,0299 0,60 0,61 yes 1,642

Hs3st3b1 1,8772 0,0190 -0,95 0,61

number 35 16
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Hapln4 2,8081 1,503E-07 0,9847 8,908E-03

Gys2 2,5182 1,110E-20 0,5453 2,967E-03 yes 1,50360

Ighv1-77 2,1981 9,977E-03 -2,2157 3,485E-02

Adra1a 2,1964 1,191E-05 0,6610 2,009E-02 yes 1,13621

Ppp1r3b 2,1957 3,307E-17 0,4974 2,063E-02 yes 1,23868

Fgf21 2,1314 1,052E-02 1,7781 3,459E-02 yes 1,53308

Utp15 2,0649 6,124E-06 -0,5420 4,256E-02

Acot11 2,0142 1,672E-48 0,4445 3,811E-02

Paqr9 1,9396 1,024E-05 0,5492 3,111E-04

Clstn3 1,7342 7,886E-09 0,3386 8,721E-03

Aqp7 1,7129 1,119E-09 0,3823 1,040E-02 yes 1,18981

Rims4 1,7065 1,632E-03 0,9370 1,678E-04

Klb 1,6864 1,617E-03 0,7640 2,485E-03

Cyp2u1 1,6758 2,785E-10 0,6305 3,439E-02

Acot4 1,6729 2,963E-05 0,8502 1,415E-02 yes 1,26576

Acacb 1,6686 5,746E-06 0,4051 2,068E-04 yes 2,08645

Igkv12-98 1,6680 5,669E-03 -2,3893 1,317E-02 yes 2,09730

Ucp3 1,6637 5,090E-04 0,5962 8,081E-04 yes 1,31956

Nat8l 1,5601 2,568E-04 0,4334 1,683E-03

Fam57b 1,5008 2,215E-04 0,6992 1,630E-05

Sfxn5 1,4757 8,022E-08 0,5485 7,268E-03

Slc2a5 1,4685 4,553E-02 0,6829 9,293E-03 yes 2,00606

Golga7b 1,4445 6,872E-03 0,6723 1,615E-02

9330102E08Rik 1,4234 1,267E-02 1,0459 2,743E-03

Slc1a1 1,4216 1,950E-02 0,8814 1,600E-03 yes 1,37619

Mlxipl 1,3987 2,978E-04 0,5195 7,465E-04 yes 1,60641

Trim67 1,3860 1,084E-02 1,1189 2,353E-06

BC067074 1,3654 8,785E-03 0,7093 3,551E-02

Lncbate6 1,3648 1,409E-02 0,8575 2,974E-02

Elovl6 1,3529 8,184E-17 0,3348 1,540E-02 yes 1,83699

Slc36a2 1,3501 1,697E-07 0,3523 2,525E-03

P2rx6 1,3479 5,111E-05 0,5673 8,931E-03

Dmrt2 1,2825 1,050E-07 0,5111 3,468E-03

Gm26588 1,2492 1,383E-02 0,7555 2,253E-02

Ddo 1,2471 2,075E-03 0,5152 2,861E-02 yes 1,04201

Dagla 1,2330 2,943E-05 0,8885 4,504E-07

Gpd2 1,2326 8,481E-16 0,3481 1,507E-02 yes 1,96402

Lrrc39 1,2266 4,731E-03 0,4404 1,774E-02

Negr1 1,2245 1,185E-02 0,6101 1,071E-02

Cpeb3 1,2219 6,850E-05 0,4555 4,873E-02 yes 1,03382

Ldhd 1,2140 2,680E-06 0,3538 4,151E-02

Deptor 1,2119 3,802E-13 0,3618 8,901E-03 yes 1,45910

Acss3 1,2100 6,543E-03 0,4702 1,687E-02

Lrrc27 1,1828 5,415E-06 0,6405 6,064E-04

Ppp1r3d 1,1631 2,151E-04 0,6147 1,159E-02

Orm3 1,1586 9,595E-03 0,5631 3,591E-03

A830018L16Rik 1,1520 6,044E-03 0,9248 2,679E-04

Nol3 1,1463 9,310E-03 0,5831 1,502E-06 yes 1,34518

Adam12 1,1338 3,874E-06 0,5720 2,023E-02

Chdh 1,1248 5,583E-03 0,4725 2,848E-02 yes 1,24056

Dhdh 1,1208 6,518E-05 0,3402 2,540E-02

Nnat 1,1187 3,619E-02 -0,8529 3,868E-03

Dpf3 1,1124 3,493E-02 0,7634 4,150E-02

Gpihbp1 1,1114 5,627E-04 0,5504 4,950E-02

Oplah 1,0978 1,478E-06 0,4159 4,549E-03

Aifm2 1,0978 5,310E-04 0,2936 4,845E-02 yes 1,13997

Ntrk2 1,0893 8,542E-04 0,3894 2,113E-02 yes 1,68485

Adrb3 1,0824 1,650E-03 0,3740 2,626E-02 yes 2,22414

Acaca 1,0802 8,105E-04 0,3968 8,894E-04

Sik2 1,0797 5,964E-05 0,3618 2,414E-02

Tspan18 1,0650 6,533E-07 0,6147 1,474E-03
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Nrg4 1,0490 1,417E-03 0,3805 1,129E-02 yes 1,38384

C1qtnf9 1,0460 2,421E-03 0,7079 5,191E-03

Miga2 1,0312 2,635E-07 0,3506 3,265E-02

Vldlr 1,0158 1,683E-04 0,4661 5,209E-03 yes 1,42589

Lurap1 1,0074 1,230E-04 0,7084 1,903E-04

Lpin1 1,0027 8,105E-04 0,3012 8,341E-03

Aldh5a1 0,9990 1,269E-03 0,5566 1,130E-02 yes 1,71627

Nudt12 0,9763 1,333E-03 0,5149 4,246E-03 yes 1,04051

Adcy3 0,9702 6,958E-17 0,5488 4,057E-02

Dnajc28 0,9577 9,993E-07 0,5104 5,980E-03

C1rl 0,9552 2,279E-02 0,5775 1,107E-02

Fam210a 0,9534 3,586E-24 0,3897 7,946E-03

Pcca 0,9462 1,885E-05 0,2525 2,842E-02 yes 1,62758

Rilp 0,9448 2,044E-02 0,5300 2,165E-02

Ppp1r3c 0,9409 8,861E-03 0,3738 3,091E-02 yes 1,19966

Cntnap1 0,9314 1,371E-02 0,7958 1,011E-03

Insig1 0,9250 4,524E-09 0,2684 3,834E-02 yes 2,12379

Aspa 0,9244 2,844E-03 0,3857 1,800E-02 yes 1,29595

Acad11 0,9222 1,225E-12 0,2904 2,988E-02 yes 1,07696

Acad12 0,9205 3,318E-04 0,4766 1,473E-02

Retsat 0,9184 2,785E-04 0,3707 2,557E-02

Atp1a2 0,9073 2,764E-04 0,2782 1,859E-02 yes 1,14200

Gpam 0,8981 1,853E-05 0,4749 1,949E-06 yes 2,33579

Dlat 0,8907 1,591E-08 0,2689 2,645E-02 yes 1,30696

Ehhadh 0,8905 2,275E-03 0,5321 6,469E-04 yes 1,68804

Pygl 0,8793 2,650E-04 0,2921 6,242E-03 yes 1,72034

Pdk2 0,8789 1,539E-05 0,3058 3,341E-02 yes 1,51582

Slc25a35 0,8781 1,325E-06 0,3851 1,271E-02

Gja1 0,8738 1,750E-04 0,4044 3,292E-03 2,24864

Gys1 0,8684 1,008E-03 0,3995 7,637E-03 yes 1,50524

Ppip5k1 0,8486 6,208E-06 0,4511 9,620E-04

Pdp2 0,8238 1,151E-14 0,3705 2,313E-02

Ndufab1 0,8193 2,343E-08 0,3668 4,899E-02 1,49508

Fasn 0,8167 1,184E-03 0,2184 2,608E-02 yes 2,42455

Palmd 0,8129 4,543E-02 0,4013 3,025E-02 yes 1,44193

Agl 0,8104 1,349E-06 0,4532 9,392E-04 yes 1,13997

Pkd2l2 0,8020 2,574E-03 0,6084 2,857E-03

Nudt7 0,8013 7,788E-03 0,4048 1,958E-02

Slc16a1 0,7952 1,378E-06 0,2918 1,901E-02 yes 1,93751

Rnf24 0,7930 7,327E-03 0,5788 9,505E-03

Cluh 0,7786 1,478E-06 0,3018 1,362E-02

Pdhx 0,7754 2,827E-04 0,3158 1,561E-02

4931406C07Rik 0,7716 6,324E-10 0,2673 1,201E-02

Pex11a 0,7698 9,310E-03 0,4966 1,825E-02 yes 1,27966

Gbe1 0,7635 4,691E-03 0,3916 2,829E-04 yes 1,29041

Hdhd2 0,7623 5,090E-04 0,5345 2,848E-03

Tlcd1 0,7559 4,252E-02 0,4699 1,753E-02

Gtf2ird1 0,7524 1,416E-06 0,4948 3,270E-02

Flt1 0,7501 3,073E-02 0,8208 8,654E-03 yes 1,80228

Ablim3 0,7458 2,110E-02 0,5155 2,820E-02

Apmap 0,7333 1,416E-04 0,2439 4,968E-02

Thrb 0,7267 2,512E-02 0,6212 9,325E-03 yes 1,54038

Adtrp 0,7236 1,444E-04 0,4786 3,273E-02

Ptprg 0,7201 4,608E-03 0,4550 2,815E-02 yes 1,35502

Rbpms2 0,7179 1,095E-02 0,3308 2,601E-02

Nudt13 0,7161 3,631E-05 0,3043 2,788E-02

Rtn4ip1 0,7131 1,016E-07 0,3683 2,283E-02

Gnao1 0,7125 4,977E-03 0,7365 1,486E-04 yes 1,25183

Uhrf1bp1 0,7117 2,927E-05 0,6357 1,124E-06 yes 1,31956

Gfm1 0,7111 1,748E-10 0,2675 3,045E-02

Slc25a44 0,7069 1,325E-06 0,3580 2,232E-03
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Ebf3 0,6968 1,202E-02 0,3522 3,348E-02

Ndufs1 0,6891 7,527E-10 0,2019 4,368E-02 yes 1,31867

Mmut 0,6889 1,553E-03 0,2972 2,191E-02

Mfn2 0,6831 7,510E-07 0,2740 7,574E-03

Pde4a 0,6783 1,616E-05 0,6712 6,486E-05 yes 1,60641

Tmem135 0,6767 2,429E-04 0,3174 1,169E-02

Mmachc 0,6766 6,154E-03 0,3331 4,492E-02

Oprl1 0,6741 6,527E-04 1,7627 4,307E-03 yes 1,33052

4930402H24Rik 0,6732 7,385E-06 0,4565 1,115E-03

Echdc1 0,6641 5,048E-03 0,3078 9,602E-03

Mmab 0,6555 6,648E-04 0,3168 4,495E-02

Kyat3 0,6486 3,938E-02 0,4413 8,302E-03

Dbt 0,6379 1,830E-03 0,3582 2,765E-03 yes 1,37504

Mccc1 0,6353 3,493E-02 0,2873 4,592E-02 yes 1,49533

Prepl 0,6336 7,873E-03 0,4732 6,908E-04 yes 1,06771

Atp9a 0,6262 1,113E-02 0,3866 1,967E-02

Acly 0,6260 1,014E-03 0,1917 3,966E-02 yes 2,04005

Atat1 0,6233 3,607E-04 0,2986 3,343E-02

Clpb 0,6180 1,171E-05 0,3277 5,412E-03

Xpnpep3 0,6123 1,269E-03 0,3866 9,642E-03

Coq3 0,6053 1,590E-02 0,4514 3,149E-03

Acsl3 0,5946 6,154E-03 0,3636 9,758E-03 yes 1,18293

Mtus1 0,5897 2,930E-03 0,3866 2,687E-02 yes 1,38384

Kif1b 0,5863 6,991E-04 0,4321 4,704E-03

Afg3l2 0,5838 4,931E-17 0,2206 2,570E-02

Lss 0,5802 6,155E-03 0,5406 6,693E-03 yes 1,06261

Opa1 0,5762 1,738E-09 0,3179 1,428E-03 yes 1,28027

Pde8a 0,5760 7,346E-05 0,3495 3,898E-04 yes 1,06771

Agpat3 0,5689 1,697E-07 0,2826 2,861E-03 yes 1,09998

Enc1 0,5679 2,573E-03 0,3709 4,476E-02 yes 1,31178

Nsdhl 0,5677 1,538E-03 0,3675 1,660E-02 yes 1,39422

D5Ertd579e 0,5677 2,158E-03 0,3411 2,868E-02

Pex13 0,5664 6,168E-03 0,2932 3,273E-02

Stradb 0,5635 2,981E-05 0,2838 4,520E-02

Cnst 0,5604 6,413E-07 0,4091 2,519E-02

Abcg1 0,5600 4,200E-04 -0,7829 3,812E-03 yes 1,95858

Lonp1 0,5564 2,399E-05 0,2164 1,937E-02

Sh3pxd2a 0,5533 3,553E-02 0,3645 1,605E-02

Cdip1 0,5424 2,667E-06 0,1641 4,532E-02

Cox19 0,5367 8,100E-03 0,3187 3,179E-02

Mmaa 0,5352 3,105E-02 0,3828 9,926E-03

Snrk 0,5318 2,985E-04 0,2537 2,923E-02 yes 1,26576

Ralgapa2 0,5286 1,749E-02 0,4753 7,029E-03 yes 1,01399

Stom 0,5278 1,102E-04 0,2321 3,703E-02 yes 1,04126

Ptdss2 0,5240 1,166E-04 0,2730 4,219E-02

Parm1 0,5237 8,382E-03 0,3890 2,664E-02

Ppp2r5b 0,5225 8,933E-03 0,4797 4,650E-05 yes 1,22145

Vegfa 0,5168 2,324E-02 0,3548 8,127E-03 yes 2,88009

Mfsd8 0,5156 1,675E-02 0,3241 3,693E-02

Adgrl4 0,5154 5,335E-03 0,5330 8,879E-03

Dcun1d3 0,5144 4,820E-02 0,3654 3,545E-02

Pex1 0,5015 1,028E-03 0,3619 5,268E-03

Pik3cb 0,5002 1,098E-02 0,3482 1,223E-02 yes 1,30329

Stau2 0,4942 5,821E-04 0,3413 4,783E-02 yes 1,01062

Clpx 0,4901 1,334E-02 0,3003 2,831E-02 yes 1,04201

Galc 0,4889 4,914E-03 0,3135 4,899E-02 yes 1,04051

Iars2 0,4858 1,023E-04 0,2679 2,643E-03

Acad8 0,4847 1,277E-02 0,3314 1,975E-02 yes 1,27162

Mpc1 0,4840 3,553E-02 0,3178 3,980E-02 yes 1,01814

Tmem184b 0,4823 3,487E-05 0,2983 6,110E-03

Cd300lg 0,4752 1,259E-02 0,4406 3,213E-03
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Slc25a16 0,4706 1,689E-03 0,2638 1,918E-02

Bag4 0,4673 5,018E-03 0,2925 2,120E-02

Qk 0,4670 1,016E-04 0,1765 3,705E-02 yes 1,33672

Ide 0,4603 1,072E-07 0,2931 1,368E-02

Arhgap5 0,4584 5,027E-04 0,2916 3,928E-02 yes 1,53086

Nrp1 0,4584 4,592E-02 0,2817 3,277E-02 yes 1,48761

Ganc 0,4573 1,125E-06 0,2176 3,254E-02

Pnpla8 0,4565 3,508E-03 0,3023 2,020E-03 yes 1,11290

Gphn 0,4518 2,646E-03 0,2942 1,285E-02 yes 1,04201

Ank 0,4494 4,578E-04 0,2914 4,609E-02

Ndc1 0,4386 2,287E-03 0,2566 3,474E-02 yes 1,02559

Scn7a 0,4385 2,254E-02 0,6454 2,190E-03

Pex5 0,4382 5,864E-03 0,2794 1,529E-02

Lrpprc 0,4303 7,211E-11 0,2351 2,136E-02

Cyb5d2 0,4254 4,543E-02 0,3935 1,929E-02

Atad3a 0,4250 4,445E-04 0,2400 2,988E-02

Sc5d 0,4231 2,279E-02 0,4550 6,552E-03 yes 1,43809

Tob1 0,4206 3,320E-02 0,3637 3,569E-02 yes 1,48993

Tcaim 0,4192 3,288E-02 0,3999 2,748E-03

Srr 0,4157 1,978E-02 0,3003 1,612E-02 yes 1,07660

Mmgt1 0,4127 8,785E-03 0,3180 3,591E-03

Nabp1 0,4113 1,236E-02 0,4582 6,199E-04 yes 1,21337

Cox15 0,4108 1,256E-03 0,2462 1,588E-02 yes 1,53086

Lrrc8d 0,4018 1,053E-03 0,2875 1,371E-02

Fam20c 0,4010 1,286E-02 -0,2752 1,929E-02 yes 1,30329

Vkorc1l1 0,3999 9,742E-03 0,2653 3,243E-02

Inppl1 0,3967 4,761E-02 0,4620 3,534E-03 yes 1,26113

Itprid2 0,3872 3,233E-04 0,3142 2,357E-02

Trak1 0,3863 3,958E-04 0,2835 5,154E-03 yes 1,06771

Tmcc3 0,3851 6,154E-03 0,3487 2,014E-02 yes 1,26113

Pigq 0,3741 1,139E-06 0,2441 1,760E-03 yes 1,25090

Gyg 0,3733 3,508E-03 0,2301 3,701E-02

Ubr3 0,3524 1,471E-03 0,2726 1,131E-02

Slc25a32 0,3521 8,670E-04 0,3670 4,528E-02

Pmpca 0,3490 3,791E-04 0,1688 4,834E-02

Ptcd3 0,3424 7,532E-04 0,2128 3,648E-02

Spire1 0,3399 3,500E-03 0,3306 3,500E-02

Elovl5 0,3355 1,429E-02 0,2896 3,521E-03 yes 1,48017

Psme4 0,3233 2,650E-04 0,2314 2,603E-02 yes 1,24528

Mfn1 0,3007 2,980E-02 0,2711 3,043E-02 yes 1,28027

Wdtc1 0,2767 2,705E-02 0,2376 4,098E-02

Lman1 0,2745 2,291E-02 0,2192 2,651E-02 yes 1,09366

Ppm1a 0,2728 3,471E-02 0,2557 9,716E-03 yes 1,08726

Maco1 0,2706 1,390E-02 0,2587 2,328E-02

Ipo9 0,2702 4,562E-02 0,1771 3,678E-02 yes 1,12634

Tpcn1 0,2698 3,449E-02 0,2695 1,531E-02 yes 1,26340

Rbl1 0,2670 3,118E-02 -0,9258 1,447E-02 yes 1,33140

Rtn3 0,2667 3,819E-02 0,2298 1,187E-02 yes 1,56239

Mul1 0,2651 4,780E-02 0,2756 1,117E-02 yes 1,16900

Stim1 0,2624 2,285E-02 0,1958 2,547E-02

Slc30a9 0,2593 1,640E-03 0,1905 2,366E-02

Atp6v1a 0,2538 1,117E-02 0,2739 1,707E-03 yes 1,51582

Ubqln4 0,2529 4,296E-02 0,2298 3,499E-02

Sacm1l 0,2458 2,433E-03 0,1848 2,894E-02

Rhot1 0,2290 3,395E-02 0,1715 4,803E-02
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Gm47593 4,26805 2,5111E-05 4,43671 1,9868E-12 4,46204 9,5536E-10

Nr1i2 3,88228 2,3907E-03 -3,80611 2,5083E-02 3,19852 3,3391E-02 yes 2,20594

Perm1 3,80222 3,9739E-06 3,08904 8,5478E-19 2,59605 4,1550E-07

Slc5a7 3,74427 1,3665E-04 3,82822 6,3492E-07 3,46495 7,2994E-06

Slc15a5 3,52697 2,7419E-04 3,48456 5,0228E-10 3,57163 4,7412E-11

Hephl1 3,34917 3,0817E-05 4,01367 5,8968E-16 2,32449 9,2732E-04

Gm47595 3,00463 3,3774E-03 3,56379 1,1388E-06 3,68909 5,9497E-08

2310069B03Rik 2,77627 1,2354E-03 2,55142 1,2666E-03 3,39937 9,9454E-11

Atp4b 2,75586 2,0455E-03 2,49230 2,5741E-02 2,56681 5,8824E-03

1700047G03Rik 2,70024 2,7419E-04 2,47745 1,4439E-02 3,37677 2,0843E-04

Adprhl1 2,66864 2,9616E-02 2,18661 2,0781E-04 2,75340 1,3523E-03

Ppara 2,46433 1,9850E-03 2,91556 3,1453E-25 2,27176 2,6840E-06 yes 2,46563

6430571L13Rik 2,43147 1,6361E-02 1,29221 3,1377E-03 1,42154 7,0574E-03

Slc27a2 2,34372 1,1022E-06 1,66761 7,7253E-03 1,78743 9,7579E-04 yes 1,93705

Sec14l4 2,33324 7,4477E-06 2,63131 1,3188E-04 2,06061 7,0362E-05 yes 1,11606

Otop1 2,30438 8,9125E-04 3,03146 3,1453E-25 2,00869 2,7897E-05

Cpn2 2,29835 3,9434E-03 2,82197 1,6004E-03 2,93959 8,9268E-05 yes 1,01324

Gm9899 2,25330 3,9503E-04 2,59546 3,3485E-11 1,88094 7,2143E-04

Dhrs9 2,11240 6,4095E-05 2,79685 2,6710E-06 1,74059 5,9212E-04 yes 1,38863

Gm37829 2,08463 8,1057E-03 1,32307 2,0547E-02 1,57978 1,3232E-02

Cpt1b 2,07670 2,7925E-05 2,08641 3,7215E-06 2,06367 9,4734E-05 yes 1,82185

Esrrg 2,07283 1,0335E-02 1,31789 3,4975E-07 1,55863 1,1087E-02

Kng2 2,04955 1,6995E-02 2,46270 3,4145E-13 2,50699 8,8098E-08

Adcy10 1,98680 3,0585E-02 2,92153 9,6789E-09 1,85608 1,9803E-03

Elovl3 1,95078 1,4847E-02 2,07584 1,8385E-06 2,14664 1,9011E-02 yes 1,78454

Arhgef37 1,92285 2,8439E-11 1,43016 1,3714E-02 2,00507 8,0759E-07

Clic5 1,91523 2,1563E-06 1,13974 7,1633E-03 1,54300 2,3013E-07

Paqr9 1,79443 4,5935E-04 1,93965 1,0242E-05 1,44216 2,1504E-04

Scd3 1,75606 8,1496E-03 3,11990 3,6561E-07 2,26245 3,7299E-02

Acot11 1,70303 7,7343E-04 2,01423 1,6715E-48 2,24449 1,3032E-10

Ppargc1a 1,68500 3,3057E-04 1,75505 4,0241E-09 1,25786 1,0820E-02 yes 2,38206

Trim67 1,66540 2,2218E-02 1,38605 1,0843E-02 1,50705 1,4525E-02

Gm16537 1,56645 5,5191E-04 2,00332 5,5117E-13 1,29279 5,5531E-05

Slc4a4 1,52312 2,1554E-02 1,73086 2,6542E-17 1,39780 1,9803E-03 yes 1,51055

Gk 1,51243 1,9878E-13 1,24230 8,7130E-04 1,47436 1,9400E-08 yes 1,05237

Hk2 1,47696 1,4501E-04 1,77218 2,5059E-23 1,21997 9,7579E-04 yes 1,37246

Gys2 1,47276 1,7060E-02 2,51819 1,1096E-20 1,40036 1,7602E-02 yes 1,45036

Chrna2 1,46001 1,5473E-02 1,74982 6,0591E-06 1,68891 1,2884E-04

Rnf152 1,45326 1,5941E-02 1,28472 1,0135E-05 1,81697 1,2048E-02

Acacb 1,42419 5,7603E-03 1,66859 5,7460E-06 0,89317 1,9011E-02 yes 2,08645

Pde4d 1,42024 4,9734E-03 1,13440 1,8060E-07 0,97077 2,7023E-04 yes 1,52693

9330102E08Rik 1,38914 4,2438E-02 1,42344 1,2672E-02 1,68230 3,5684E-02

Slc25a42 1,37356 3,6125E-09 1,19626 4,2946E-13 1,26204 9,5646E-12 yes 1,01361

Pank1 1,32972 4,3694E-03 1,55384 2,1070E-19 1,10251 2,8198E-03

Pdk4 1,32705 1,6460E-03 1,67603 8,4392E-55 1,04522 2,0057E-05 yes 2,18155

Gpd2 1,31826 7,5296E-07 1,23257 8,4806E-16 1,03610 5,4112E-05 yes 1,96402

Fam57b 1,31573 1,4157E-02 1,50078 2,2147E-04 1,30990 3,2932E-02

Npr3 1,27179 1,8380E-02 2,12577 2,2410E-04 1,78079 1,4663E-03 yes 1,48993

Deptor 1,26096 7,6864E-05 1,21195 3,8016E-13 1,30175 2,2460E-09 yes 1,45910

Slc5a3 1,25755 5,5845E-14 0,81940 2,6263E-02 1,06935 4,8440E-04 yes 1,31267

Lctl 1,20977 2,6068E-02 2,46681 1,8931E-10 1,63961 2,6134E-03

Ablim3 1,12677 9,7286E-06 0,74584 2,1101E-02 0,78012 1,7729E-04

Sfxn5 1,12669 3,0820E-03 1,47572 8,0225E-08 1,12490 2,6134E-03

Gm45133 1,11658 1,3875E-03 0,65306 2,6263E-02 0,79532 3,3750E-02

Itih5 1,06546 1,4808E-06 0,76196 3,3833E-06 0,81574 1,8996E-02

Akap1 1,04321 2,2895E-02 1,33469 1,6009E-15 0,78500 2,4944E-02

Pde7b 1,02439 6,8752E-03 1,22149 5,9495E-05 1,16275 7,9912E-04

Afg1l 1,01332 1,1682E-03 1,23377 1,8497E-13 0,87988 1,8125E-02

Cmtm4 0,98941 5,5524E-04 0,72869 4,5532E-02 0,78913 1,2335E-02

Letmd1 0,97456 7,7053E-05 1,09967 1,0916E-22 0,87293 2,1984E-05 yes 1,04051

Impa2 0,95238 1,8699E-02 1,35724 4,2946E-13 0,84034 1,1000E-03 yes 1,06952

Fam210a 0,89299 7,1194E-04 0,95344 3,5863E-24 0,85512 7,3150E-05

Fam20c 0,87091 1,6206E-03 0,40102 1,2864E-02 0,72043 1,0784E-02 yes 1,30329

Acot2 0,86954 1,9520E-03 0,96280 1,8311E-11 0,79196 9,7579E-04 yes 1,33140

Lpin1 0,86706 1,9847E-02 1,00274 8,1048E-04 0,55334 4,6603E-02 yes 1,71627

Slc16a1 0,85556 7,4961E-04 0,79521 1,3781E-06 0,55242 4,0882E-02 yes 1,93751

Acsf3 0,83954 9,7180E-03 1,04679 1,0095E-07 0,75808 1,2729E-02

Hdhd2 0,83498 1,9520E-03 0,76228 5,0905E-04 0,84374 7,3157E-03

Cox10 0,80970 2,1410E-02 0,54838 1,0494E-04 0,55974 3,9972E-02 yes 1,23169

Rtn4ip1 0,79289 4,1807E-03 0,71310 1,0160E-07 0,66857 4,8472E-03

Acsf2 0,76544 2,1476E-02 0,56000 3,3358E-11 0,58092 1,5765E-03

Pfkl 0,75823 1,6000E-03 0,93296 1,8311E-11 0,59859 1,4525E-02 yes 2,03225

Bcl2l13 0,73699 7,7053E-05 0,62849 8,5043E-09 0,50330 3,2701E-03

Slc25a51 0,72683 1,4425E-05 0,81554 1,5474E-16 0,55439 4,9547E-04

Stradb 0,70475 3,0879E-02 0,56352 2,9810E-05 0,62450 6,0528E-03

Mtor 0,69160 2,1563E-06 0,70673 5,2939E-14 0,78852 7,2067E-05 yes 2,30536

Etfdh 0,68997 4,9002E-02 0,99795 8,5478E-19 0,55763 4,2807E-02 yes 1,47530

Ddhd2 0,68773 2,4084E-03 1,07581 8,2599E-16 0,62816 3,5684E-02 yes 1,08726

Xpnpep3 0,68152 3,9111E-04 0,61226 1,2694E-03 0,57170 3,3242E-02

Gfm1 0,67477 7,3162E-03 0,71111 1,7476E-10 0,53000 7,0574E-03

Opa1 0,64453 2,8308E-03 0,57624 1,7382E-09 0,52104 1,2353E-02 yes 1,28027

Letm1 0,64424 4,5378E-04 0,67878 4,9406E-10 0,50926 3,1804E-03 yes 1,04051

Lars2 0,61987 2,2296E-02 0,59102 4,7491E-06 0,49584 1,6922E-02

Scd2 0,61719 3,8635E-02 0,79431 2,7169E-08 0,47452 4,0328E-02

Itpk1 0,61056 1,8555E-03 0,48483 2,2228E-02 0,66296 3,1661E-02 yes 1,04201

Adcy3 0,59655 2,6068E-02 0,97023 6,9583E-17 0,57896 1,2335E-02

Ganc 0,59433 7,1785E-03 0,45733 1,1249E-06 0,46646 3,3750E-02

Pdp2 0,59061 1,4958E-04 0,82380 1,1506E-14 0,66432 3,1700E-02

Atxn2 0,56500 1,1577E-04 0,56378 7,2180E-06 0,63201 8,5220E-04 yes 1,16137

Snrk 0,56097 1,6568E-05 0,53183 2,9849E-04 0,47401 1,7310E-03 yes 1,26576

Tmcc3 0,55521 2,8486E-03 0,38512 6,1541E-03 0,49233 6,5882E-04 yes 1,26113

Acsl5 0,54475 5,6693E-03 0,44879 1,8561E-04 0,42479 2,1965E-02 yes 1,93643

Mrs2 0,54052 1,5941E-02 0,36903 7,3935E-03 0,42926 5,2508E-03

Gfm2 0,53545 4,0275E-02 0,35434 1,3089E-02 0,39896 2,1965E-02

Dlst 0,52268 1,1380E-02 0,65987 4,3575E-16 0,44317 3,2290E-02 yes 1,56239

Lrpprc 0,50730 2,5522E-02 0,43031 7,2109E-11 0,43886 4,3881E-02

Coa5 0,49333 1,6524E-02 0,51032 2,2686E-16 0,43065 2,1965E-02

Ahcyl1 0,40787 4,7689E-03 0,43068 5,1679E-05 0,38793 1,8329E-02 yes 1,01814

Pigq 0,39911 2,9362E-03 0,37414 1,1388E-06 0,38433 4,8440E-04 yes 1,25090

Isyna1 -0,44415 2,5821E-02 -0,26910 4,6574E-02 -0,46834 3,3367E-02 yes 1,02559

Serpina3j -3,91960 3,7654E-04 -2,66682 1,8300E-03 -5,16763 7,7568E-10
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Cnksr1 2,88885 0,0352

Slc6a3 2,88695 0,0398 yes 1,28980

Tmem139 2,88109 0,0103

Tmem184a 2,88018 0,0208

Mttp 2,87278 0,0000 yes 1,98814

2210407C18Rik 2,86393 0,0071

Prkag3 2,85753 0,0229

Ugt2b35 2,83331 0,0403

Cideb 2,82710 0,0002 yes 1,43374

Acot12 2,80616 0,0352 yes 1,10562

Nlrp6 2,80461 0,0199

Dcstamp 2,77688 0,0184

2310069B03Rik 2,77627 0,0012

Tymp 2,75599 0,0094 yes 1,17464

1700047G03Rik 2,70024 0,0003

Cyp3a25 2,64189 0,0011

Ifit1bl2 2,57976 0,0252

Dnase1 2,49366 0,0409

Acta1 2,43952 0,0215 yes 1,70388

Aldob 2,43764 0,0004 yes 1,20816

6430571L13Rik 2,43147 0,0164

Spink4 2,36900 0,0081

Pigr 2,33955 0,0255 yes 1,37504

Cdh1 2,32429 0,0030 yes 2,06685

Ren1 2,31473 0,0249

Cyp2b10 2,31433 0,0007

Mfsd2a 2,29628 0,0000

Rnf128 2,27526 0,0020 yes 1,31148

Tm4sf4 2,27189 0,0439 yes 1,38185

F7 2,26853 0,0481 yes 1,30971

Mapk13 2,26695 0,0106 yes 1,33052

Cst6 2,26102 0,0102

Apol7a 2,25956 0,0476

Slc47a1 2,25572 0,0391 yes 1,10631

Vwce 2,21145 0,0205

Ociad2 2,21078 0,0071

Esrrb 2,20558 0,0192

Nepn 2,19992 0,0007

Tgm4 2,17634 0,0302

Dhrs9 2,11240 0,0001 yes 1,38863

Ccnjl 2,09485 0,0024

Pbld2 2,05912 0,0459

Gm5627 2,05854 0,0314

Ocstamp 2,02702 0,0294

Gm50337 1,91317 0,0248

Mogat2 1,79626 0,0218

9130208D14Rik 1,78988 0,0103

Cdh23 1,74727 0,0001

Gm45053 1,73268 0,0034

Krt8 1,71033 0,0226 yes 1,72055

Acot11 1,70303 0,0008

Slc26a6 1,69865 0,0272

Duoxa1 1,69633 0,0131

Car4 1,64814 0,0011

Efcab8 1,63011 0,0141

Tmem182 1,62166 0,0137

Eps8l2 1,59044 0,0125

Myh14 1,56225 0,0473 yes 1,4591

Rragd 1,54296 0,0213

H2-M9 1,52142 0,0156

Usp43 1,51138 0,0100

Btnl9 1,47495 0,0017

Vnn1 1,46397 0,0016 yes 1,52889

Rtp3 1,46017 0,0013

Chrna2 1,46001 0,0155

Ephx3 1,45934 0,0460

Gm15601 1,44640 0,0274

Osbpl6 1,44197 0,0170

Tbx3 1,42203 0,0007 yes 1,61759

Cds1 1,41931 0,0001 yes 1,31148

Pbld1 1,41746 0,0369 yes 2,18437

Ifi203-ps 1,38409 0,0017

Aplnr 1,36887 0,0044

Oas1g 1,36640 0,0315

Higd1b 1,33974 0,0265

Gpr156 1,31606 0,0170

Abcc3 1,31242 0,0127 yes 2,18437

Apln 1,31142 0,0017 yes 1,53234

Tkfc 1,28517 0,0430

Ccl25 1,26382 0,0312

Ccdc85a 1,25488 0,0001

Hipk2 1,25242 0,0001 yes 1,74661

Fam83h 1,25203 0,0018

Alpl 1,24774 0,0018 yes 1,69909

Eppk1 1,23570 0,0016

Col13a1 1,19972 0,0267 yes 1,02559

Car7 1,19128 0,0009

H3c15 1,18809 0,0252

Lgals4 1,17513 0,0014 yes 1,17827

Gm12002 1,17022 0,0015

Orm2 1,16500 0,0453 yes 1,25929

Tmem37 1,15306 0,0023 yes 1,46883

Myo10 1,07996 0,0001 yes 1,14747

4732471J01Rik 1,07992 0,0009

Lilra5 1,07691 0,0416

Depp1 1,05961 0,0174

1700087I21Rik 1,00937 0,0040

Gm32200 1,00894 0,0142

Pcdh12 0,98901 0,0436

Tnfrsf23 0,96849 0,0420

yesg2 0,95013 0,0281

Cyyr1 0,92576 0,0086

Rbm47 0,91818 0,0086

Adamts9 0,90475 0,0325

Hecw2 0,89109 0,0293 yes 1,13758

H2-Q10 0,87176 0,0019

Ttyh2 0,87067 0,0494

Slc22a23 0,87000 0,0024 yes 1,51531

Chst11 0,86253 0,0031

Dll4 0,81877 0,0064 yes 1,28303

Gramd1b 0,81819 0,0049

Abcb1a 0,78168 0,0279
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Myh4 8,70177 0,0001

Myh1 7,36008 0,0002 yes 1,26113

Atp2a1 6,94607 0,0015

Pvalb 6,45779 0,0002 yes 1,40486

Akp3 6,36617 0,0184

Sult6b2 6,11176 0,0000

Slc13a1 5,88363 0,0088

Themis3 5,67409 0,0005

Slc15a1 5,46935 0,0041 yes 1,83628

Trim31 5,44025 0,0019 yes 1,05535

Gm36419 5,43564 0,0019

Ceacam20 5,35767 0,0013

Eps8l3 5,35181 0,0000

Gm10680 5,30687 0,0000

9530053A07Rik 5,16856 0,0003

Slc5a1 5,11290 0,0005 yes 1,60384

Gpa33 5,10467 0,0003

Reg3b 5,05674 0,0010

Reg4 5,03646 0,0024

Myo15b 5,01605 0,0000

Ckm 4,99000 0,0023 yes 2,06538

Clca4b 4,97927 0,0001

Clca1 4,94291 0,0000 yes 1,35502

Clca4a 4,87542 0,0012

Rnf186 4,85763 0,0008

Tm4sf20 4,84638 0,0000

Btnl6 4,84455 0,0168

Cyp2c65 4,84419 0,0002

Muc13 4,79012 0,0000 yes 1,27162

Gip 4,71165 0,0035

Slc7a15 4,65091 0,0028

Sowahb 4,62632 0,0045

Slc2a7 4,56692 0,0400 yes 1,12288

Abcg5 4,53987 0,0000 yes 2,88009

Mmp10 4,50997 0,0439 yes 1,20816

Slc17a4 4,49107 0,0001

Reg3g 4,48072 0,0047 yes 1,50524

2010106E10Rik 4,39262 0,0029

Cdhr5 4,34537 0,0000

Fam83b 4,30590 0,0371

Slc5a4a 4,26774 0,0496

Tmem236 4,26302 0,0003

Btnl4 4,22573 0,0255

Sprr2a3 4,21903 0,0036

Mfsd4b2 4,21075 0,0052

Gm47528 4,19442 0,0087

Krt20 4,16953 0,0000

Ms4a12 4,08735 0,0088

Ugt1a9 4,08642 0,0305 yes 1,6381

Elf3 4,08425 0,0214 yes 1,49508

Atp10b 4,08280 0,0030

Pls1 4,08111 0,0004

Arl14 4,03759 0,0125

Cyp4a10 4,03091 0,0001

A1cf 4,00829 0,0204

Ugt2b34 3,97618 0,0003

Asb11 3,95957 0,0205

Trim15 3,93740 0,0164

Slc10a5 3,93325 0,0090

Tmc5 3,92689 0,0001 yes 1,33672

Mep1a 3,89280 0,0019

Cdx1 3,86153 0,0155

Serinc2 3,80647 0,0009 yes 1,11945

Gm1123 3,78662 0,0016

Anks4b 3,78373 0,0058

Gm11127 3,74266 0,0099

Btnl7-ps 3,72259 0,0350

Tmprss2 3,70595 0,0215

Guca2b 3,69600 0,0001

Nlrp9b 3,66124 0,0389

Gm21885 3,63915 0,0272

Slc5a11 3,63882 0,0473

9130230L23Rik 3,63287 0,0106

Cyp4f14 3,58854 0,0000

Entpd8 3,58160 0,0005

2010001M07Rik 3,57495 0,0307

2610528J11Rik 3,55565 0,0178

Tnnc2 3,55172 0,0159 yes 1,22145

Actn3 3,51206 0,0456

Smyd1 3,49853 0,0037

Onecut2 3,49297 0,0272

Akr1b7 3,48256 0,0427

Mkrn2os 3,46021 0,0274

Plekhg6 3,44174 0,0048

Hnf4a 3,43833 0,0044 yes 2,03198

Slc39a5 3,41429 0,0166

Gm11716 3,41262 0,0487

Pdzk1 3,40650 0,0037 yes 1,3736

Arg2 3,40413 0,0420 yes 1,89423

Slc9a3 3,39074 0,0005

Apoa4 3,38202 0,0002 yes 2,88009

Cldn7 3,36750 0,0045 yes 1,32428

Phgr1 3,34592 0,0105

Trim40 3,31810 0,0268

Slc51a 3,31600 0,0039

Ace2 3,30652 0,0001 yes 1,27286

Slc3a1 3,29395 0,0012 yes 1,28765

Hnf1a 3,28690 0,0097 yes 1,579

Lrrc66 3,27943 0,0211

Ovol1 3,25158 0,0399 yes 1,30696

Creb3l3 3,25001 0,0001 yes 1,19477

H2-Bl 3,16418 0,0045

Fermt1 3,15642 0,0357 yes 1,09541

Gm9696 3,11693 0,0009

Tmem54 3,10273 0,0006

Tmem253 3,02174 0,0004

Prap1 3,01286 0,0389

9130016M20Rik 2,99803 0,0215

Sst 2,99209 0,0471 yes 1,28456

Nat8 2,97278 0,0316 yes 1,05237

Sult2b1 2,95330 0,0299

Sgk2 2,90896 0,0243 yes 1,36161
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Pdgfb 0,77324 0,0006 yes 2,12102

Sesn2 0,76665 0,0064 yes 1,55133

Colgalt2 0,76482 0,0178

Hspa4l 0,75897 0,0399 yes 1,19542

Kdr 0,74798 0,0258 yes 2,21507

Robo4 0,71773 0,0092

Cyp4v3 0,71638 0,0183

Gas2l3 0,71027 0,0301 yes 1,57947

Tspan15 0,70816 0,0020 yes 1,30666

Dusp10 0,70733 0,0340 yes 1,83396

Mfsd9 0,69051 0,0184

Lgals3bp 0,67374 0,0000 yes 1,26421

Clec16a 0,66851 0,0008

Otud3 0,66189 0,0294

Casz1 0,65143 0,02867

Bhlhe40 0,64781 0,0081 yes 1,90574

Lpgat1 0,64659 0,0059

Serac1 0,61467 0,0036

Abhd17c 0,60395 0,0488

Pdss2 0,60197 0,0322

Atg9a 0,59425 0,0017

Tecpr2 0,59196 0,0003

Myo19 0,58993 0,0430

Atrn 0,57859 0,0036

Opa3 0,57295 0,0004

Nrp2 0,56548 0,0223 yes 1,1786

Uqcc1 0,56000 0,0419

Irs2 0,55904 0,0389 yes 2,12275

Itga6 0,54769 0,0287 yes 1,78033

Plxna1 0,54734 0,0042

Als2 0,54114 0,0204 yes 1,10631

Slc25a25 0,53776 0,0064 yes 1,15189

Slc22a5 0,53420 0,0037 yes 1,77801

Slc19a2 0,53095 0,0182

Dusp16 0,52995 0,0001 yes 1,15492

Asah2 0,52794 0,0132 yes 1,059

Afg3l2 0,52591 0,0025

Scarb1 0,52472 0,0238 yes 2,35568

Nectin2 0,52401 0,0341

Efnb1 0,51108 0,0263 yes 1,58018

Pdxk 0,50132 0,0000

Lmbrd2 0,49813 0,0009

Pcnx 0,49664 0,0451 yes 1,2013

Ahcyl2 0,48025 0,0086

Mast2 0,46880 0,0033

Nf1 0,46725 0,0309 yes 1,33022

Heatr5b 0,46128 0,0164

Samd8 0,45807 0,0131 yes 1,14919

Txnrd1 0,45604 0,0000 yes 1,93659

Nrarp 0,45396 0,0494 yes 1,09576

Dop1b 0,45381 0,0002

Ogfod1 0,44676 0,0021

Ide 0,44170 0,0468

Castor2 0,44075 0,0010

Atp6v0a1 0,43643 0,0148

Cpeb4 0,42880 0,0007

Tdrp 0,42872 0,0241

Tm9sf4 0,42786 0,0000

2310061I04Rik 0,42782 0,0472

Tmem104 0,41967 0,0006

Znfx1 0,41878 0,0026

Usp9x 0,41264 0,0217 yes 1,53844

Rptor 0,39894 0,0002 yes 1,14919

Adck1 0,39625 0,0194

Trappc9 0,39083 0,0159

Lman2l 0,38940 0,0225

Secisbp2l 0,38094 0,0155

Gsk3b 0,37777 0,0014 yes 2,36818

Klhdc10 0,37168 0,0224

Phlpp1 0,37000 0,0149

Pi4ka 0,36985 0,0068 yes 1,40486

Pcyt2 0,36887 0,0013 yes 1,16236

Ahsa2 0,36180 0,0081

Jup 0,35507 0,0251 yes 1,50524

Uros 0,34872 0,0199 yes 1,02671

Slc39a10 0,34820 0,0097 yes 1,73719

1600014C10Rik 0,34769 0,0243

Marchf6 0,34308 0,0023

Nbas 0,33458 0,0228

Tor1aip2 0,33181 0,0279 yes 1,01437

Ankrd50 0,32244 0,0438

Dync1h1 0,31694 0,0051

Arhgef11 0,31463 0,0249

Septin4 0,31035 0,0431

Bcas3 0,29851 0,0176 yes 1,33287

Lclat1 0,28875 0,0374

Mfsd11 0,27555 0,0401

Pi4k2a 0,26155 0,0349

Col4a3bp 0,25800 0,0301 yes 1,05052

Aars 0,24791 0,0289

Isoc1 0,24763 0,0420

Atg13 0,23315 0,0447

Ppib -0,23961 0,0416 yes 1,7544

Ninj1 -0,24474 0,0384 yes 1,25432

Rbbp4 -0,24799 0,0097

Upf3a -0,25132 0,0388

H3f3b -0,25280 0,0215 yes 1,2744

Dnajc10 -0,26562 0,0365

Tmem63a -0,26678 0,0437 yes 1,26113

Fam32a -0,27421 0,0135

Arpc1b -0,28015 0,0056

Txndc5 -0,28362 0,0255 yes 1,08619

Eif3i -0,28521 0,0378 yes 1,09576

Skap2 -0,28806 0,0385 yes 1,45643

2610008E11Rik -0,29901 0,0359

Rpl22 -0,30017 0,0072 yes 1,04051

Eef1b2 -0,30353 0,0420 yes 1,44193

Ppp1r15a -0,30530 0,0457 yes 2,07914

Hmgn1 -0,31339 0,0177

Mydgf -0,31761 0,0459

Blvrb -0,32212 0,0108 yes 1,06952

Snrpb2 -0,34487 0,0305


