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ABSTRACT
The interleukin-17 (IL-17) family of cytokines and receptors plays important roles in host 
defense, inflammation, autoimmunity, and cancer. This study re-analyzed a pan-disease blood 
proteomics dataset containing one healthy population (n = 825) and 59 disease populations 
(n = 5227) classified into cardiovascular, metabolic, cancer, psychiatric, autoimmune, infec-
tion, and pediatric classes. Datasets of IL-17A, IL-17C, IL-17D, IL-17F, IL-17RA, and IL-17RB were 
retrieved from the published report and re-analyzed, focusing on comparisons between dis-
eases and healthy people. We found that IL-17A and IL-17RA blood levels were increased in 55 
diseases compared to healthy people. IL-17C, IL-17D, IL-17F, and IL-17RB levels were increased 
in some diseases but decreased in other diseases. While it was expected that IL-17A, IL-17C, 
IL-17D, and IL-17F levels were frequently increased in infectious diseases, it was surprising 
that IL-17RA and IL-17RB levels were remarkably increased in pediatric tumors. Future studies 
will investigate the roles of IL-17RA and IL-17RB in the pathogenesis of pediatric tumors.
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1. Introduction
Interleukin-17 (IL-17) family includes proin-

flammatory cytokines IL-17A, IL-17B, IL-17C, 
IL-17D, IL-17E, and IL-17F [1] and their five recep-
tors IL-17 receptor A (IL-17RA), IL-17RB, IL-17RC, 
IL-17RD, and IL-17RE [1]. IL-17RA acts as a shared 
subunit and forms heterodimers with the other four 
receptors [2]. Homodimers of IL-17A or IL-17F and a 
heterodimer of IL-17A/IL-17F bind to the IL-17RA/
IL-17RC receptor complex. Homodimers of IL-17B 
or IL-17E bind to the IL-17RA/IL-17RB receptor 
complex. IL-17C homodimer binds to IL-17RA/
IL-17RE receptor complex. It has been reported 
that IL-17A, but not IL-17F or IL-17A/F, also binds 
to IL-17RA/IL-17RD receptor complex [3]. IL-17D 
has been reported to bind CD93 in regulating colon 
inflammation [4]. Although IL-17B was originally 
considered as the ligand for IL-17RB, it is commonly 
believed to be a competitor against IL-17E in binding 
to IL-17RB [5].  IL-17A and IL-17F are produced 
by T helper 17 (Th17) cells, γδ T cells, natural killer 

cells, and other immune cells [6]. Binding of IL-17A 
or IL-17F to IL-17RA/IL-17RC receptor complex 
recruits nuclear factor-κB (NF-κB) activator 1 (Act1) 
through SEFIR (similar expression to fibroblast 
growth factor genes, IL-17 receptors and Toll–IL-1R) 
domains of IL-17RA, IL-17RC, and Act1. Act1 acts as 
an E3 ubiquitin ligase to ubiquitinate tumor necrosis 
factor receptor-associated factor 6 (TRAF6) through 
lysine-63-linked ubiquitination [7]. Then, TRAF6 
activates transforming growth factor –β-activated 
kinase 1 (TAK1) and subsequently IκB kinase (IKK) 
complex, resulting in activation of NF-κB pathway 
that initiates transcription of a variety of cytokines, 
chemokines, matrix metalloproteinases (MMP), and 
growth factors, such as IL-1α, IL-1β, IL-6, tumor 
necrosis factor α (TNFα), colony stimulating factor 
(CSF), C-X-C motif ligand 1 (CXCL1), CXCL2, 
CXCL5, CXCL8, C-C motif ligand 7 (CCL7), S100 
Calcium Binding Protein A7 (S100A7), S100A8, 
S100A9, CCAAT Enhancer Binding Protein Beta 
(CEBPB), Prostaglandin-Endoperoxide Synthase-2 
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(PTGS2), MMP1, MMP2, MMP7, MMP9,  and 
MMP13 [8-14]. IL-17 also induces expression of 
programmed cell death protein 1 (PD-1) ligand 1 
(PD-L1), but not PD-L2, in a human prostate cancer 
LNCaP cell line [15]. IL-17A and IL-17F act through 
IL-17RA/IL-17RC to induce inflammatory responses 
that protect humans against a variety of fungal and 
bacterial infections [16]. Defects in IL-17 signaling, 
such as mutations in IL-17RA, IL-17RC, or Act1, 
make humans susceptible to chronic mucocuta-
neous candidiasis [17-19], while unrestricted IL-17 
signaling promotes autoimmune diseases (e.g., pso-
riasis, lupus, rheumatoid arthritis, multiple sclerosis) 
[20-24] and a variety of cancers including prostate 
[12, 25], colon [26-29], skin [30, 31], breast [32], lung 
[33, 34], and pancreatic cancers [35]. IL-17 signaling 
must be tightly regulated to maintain its physiolog-
ical functions and avoid pathological effects.

IL-17 signaling is regulated at multiple levels. At 
the ligand level, differentiation of T helper 17 (Th17) 
cells that secrete IL-17 is regulated by a thymus-spe-
cific isoform of the retinoid acid receptor-related 
orphan receptor C (RORC, also called RORγT) [36] 
and multiple transcription factors [37, 38]. Down-
stream of the receptor level, Act1 plays a central role 
in mediating several signaling pathways [39, 40]. 
Act1 binds to tumor necrosis factor receptor-associ-
ated factor (TRAF) 6, TRAF2, and TRAF5 to relay 
the signaling, thus Act1-TRAF6 and Act1-TRAF2/5 
interactions receive regulations from ubiquitin li-
gases (TRAF3 and TRAF4), deubiquitinases (A20 
and ubiquitin-specific peptidase 25), microRNAs 
[41], and Src homology 2 domain-containing tyro-
sine phosphatase (SHP2) [42]. At the end of IL-17 
signaling cascades, an essential transcription factor, 
CCAAT enhancer binding protein β (C/EBPβ), is 
inhibited through phosphorylation by extracellular 
signal-regulated kinase (ERK) and glycogen synthase 
kinase (GSK) 3β [43]. IL-17RA but not IL-17RC is 
phosphorylated by GSK3 (GSK3α and GSK3β) at 
threonine 780 (T780) [44]. IL-17RA phosphorylation 
at T780 leads to ubiquitination and proteasome-me-
diated degradation of IL-17RA, resulting in decreased 
responses to IL-17 treatment in the cultured cells 
[44]. Ubiquitination of IL-17RA is mediated by F-box 
and WD repeat domain-containing 11 (FBXW11) E3 
ligase through a lysine 27-linked polyubiquitin chain 
and requiring IL-17RA protein domain of 665 -804 
amino acids [45]. In contrast, inhibition of GSK3 ac-
tivities by insulin treatment enhanced IL-17-induced 
gene expression, and knockout of GSK3 enhanced 

IL-17-induced gene expression [46, 47]. In a high-
fat diet-induced obese mouse model, hyperinsulin-
emia inhibited IL-17RA phosphorylation by GSK3, 
increasing IL-17RA levels and enhancing IL-17-me-
diated inflammation. Prostate cancer formation was 
increased in obese mice with phosphatase and tensin 
homolog (Pten) knockout backgrounds compared to 
lean mice [44].

Blood IL-17 levels have been studied previously 
in a variety of patient populations [48-50]. Howev-
er, these studies were limited in sample size, and the 
methods used to quantify IL-17 were different. Thus, 
it is a challenge to compare the results among the 
studies. Recently, a study used a pan-disease resource 
with a harmonized proteomics dataset covering 8262 
individuals and up to 5416 proteins [51]. One healthy 
population and 59 disease populations were investi-
gated. The study found that each disease had charac-
teristic protein profiles with differentially abundant 
proteins. Many of the identified proteins that were in-
creased in cancer and autoimmune diseases were also 
increased in patients with infectious diseases, sug-
gesting that these proteins are markers for inflamma-
tion rather than for a particular disease. Conversely, 
many of the proteins whose concentrations went up 
in hepatocellular cancer were increased in other liver 
diseases, demonstrating the power of this pan-dis-
ease approach to identify proteins with a “cross-dis-
ease” pattern [51]. Increased protein levels were 
observed in five common cancers such as extracel-
lular glycoprotein lacritin (LACRT) in breast cancer, 
POF1B actin binding protein (POF1B) in colorectal 
cancer, carcinoembryonic antigen-related cell adhe-
sion molecule 6 (CEACAM6) in lung cancer, crumbs 
cell polarity complex component 2 (CRB2) in ovari-
an cancer, and acid phosphatase 3 (ACP3) in prostate 
cancer [51]. IL-17A was found to be increased across 
the bacterial infections [51]; however, most IL-17 
family members did not come up as noticeable pro-
teins linked to the diseases, though IL-17A, IL-17C, 
IL-17D, IL-17F, IL-17RA, and IL-17RB were detected 
in the blood proteome. Therefore, we re-analyzed the 
blood proteomics dataset with a focus on the blood 
plasma levels of IL-17 family members among the 59 
diseases in comparison to the healthy population.

2. Materials and Methods
Dataset sources

We thank the authors of the recent report who 
made the large-scale plasma proteomics dataset 
broadly accessible to the scientific community [51]. 



 	 SERICAN JOURNAL OF MEDICINE        3

We retrieved their supplementary data S4 containing 
basic features of one healthy population and 59 dis-
ease populations, such as age and sex. We calculat-
ed the total sample size and abbreviated the disease 
names for making analyses and figures. The modi-
fied data S4 is presented as Table 1 herein, including 
825 healthy people and 5227 patients of 59 diseas-
es classified into cardiovascular, metabolic, cancer, 
psychiatric, autoimmune, infection, and pediatric 
classes. We retrieved their supplementary data S14 
containing the mean, median, the first quartile (Q1), 
and the 3rd quartile (Q3) of the relative abundance of 
IL-17A, IL-17C, IL-17D, IL-17F, IL-17RA, and IL-
17RB in the plasma proteins. As described by the 
original authors [51], the plasma samples were col-
lected as a part of several studies both within Swe-
den and internationally to form the Human Disease 
Blood Atlas (HDBA) cohort, a pan-disease cohort 
including 59 diseases and 6074 samples, including 
approximately 2000 samples from patients with 
breast, ovarian, prostate, colorectal, and lung can-
cers from the U-CAN biobank. Next-generation tar-
geted proteomics based on the proximity extension 
assay (PEA) was used for plasma protein quantifica-
tion [51]. This method relies on antibodies conju-
gated to complementary DNA probes, polymerase 
chain reaction amplification, and readout using 
next-generation sequencing. Relative protein abun-
dances were reported in normalized protein expres-
sion (NPX) units on a log2 scale and were referred 

to as protein concentrations throughout their study 
for simplicity. Data normalization was performed 
by the provider using their intensity normalization 
procedure before data delivery, which was suited 
for datasets with randomized sample plate layouts 
[51]. Due to the nature of the relative protein abun-
dances, some protein concentrations were reported 
as negative values, which was likely caused by the 
intensity normalization procedure. 

Methods of re-analyses
We retrieved the dataset of IL-17A, IL-17C, IL-17D, 
IL-17F, IL-17RA, and IL-17RB from the supplemen-
tary data S14 of the report [51], which includes mean, 
median, Q1, and Q3 of each plasma protein. Stan-
dard deviation (SD) was estimated using SD = inter-
quartile range (Q3-Q1)/1.35. A one-tailed Student’s 
t-test was used to test the hypothesis that the protein 
mean was greater or less in the disease samples than 
that of the healthy samples. P values were calculated 
using the R software package [R version 4.5.1 (2025-
06-13), R Core Team (2025); R: A language and envi-
ronment for statistical computing, R Foundation for 
Statistical Computing, Vienna, Austria. https://ww-
w.r-project.org/]. P<0.05 was considered statistically 
significant. The results are presented in Tables 2 to 8. 
To rank the plasma protein levels across the healthy 
and 59 disease populations, the mean values of the 
healthy population and 59 types of disease conditions 
are presented in waterfall plots (Figures 1 to 6).
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Figure 1. Ranking of plasma levels of IL-17A in healthy individuals and diseases. Abbreviations of disease names are presented in 
Table 1, including data from 825 healthy people and 5227 patients of 59 diseases. The data are adopted from Supplementary file 
S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 6779, December 18, 2025; DOI: 10.1126/science.adx2678. 

Figure 2. Ranking of plasma levels of IL-17C in healthy individuals and diseases. Abbreviations of disease names are presented in 
Table 1, including data from 825 healthy people and 5227 patients of 59 diseases. The data are adopted from Supplementary file 
S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 6779, December 18, 2025; DOI: 10.1126/science.adx2678.
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Figure 3. Ranking of plasma levels of IL-17D in healthy individuals and diseases. Abbreviations of disease names are presented in 
Table 1, including data from 825 healthy people and 5227 patients of 59 diseases. The data are adopted from Supplementary file 
S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 6779, December 18, 2025; DOI: 10.1126/science.adx2678.

Figure 4. Ranking of plasma levels of IL-17F in healthy individuals and diseases. Abbreviations of disease names are presented in 
Table 1, including data from 825 healthy people and 5227 patients of 59 diseases. The data are adopted from Supplementary file 
S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 6779, December 18, 2025; DOI: 10.1126/science.adx2678.
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Figure 5. Ranking of plasma levels of IL-17RA in healthy individuals and diseases. Abbreviations of disease names are presented in 
Table 1, including data from 825 healthy people and 5227 patients of 59 diseases. The data are adopted from Supplementary file 
S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 6779, December 18, 2025; DOI: 10.1126/science.adx2678.

Figure 6. Ranking of plasma levels of IL-17RB in healthy individuals and diseases. Abbreviations of disease names are presented in 
Table 1, including data from 825 healthy people and 5227 patients of 59 diseases. The data are adopted from Supplementary file 
S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 6779, December 18, 2025; DOI: 10.1126/science.adx2678.
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3. Results

IL-17A and IL-17RA plasma levels are increased in 
cardiovascular diseases

As shown in Table 2, IL-17A and IL-17RA plas-
ma levels were not detectable in healthy people. IL-
17D, IL-17F, and IL-17RB were detected at low lev-
els, while IL-17C was detected at a moderate level in 
healthy people.  IL-17A and IL-17RA plasma levels 
were significantly increased in cardiovascular dis-
eases, including abdominal aortic aneurysm (AAA), 
acute coronary syndrome (ACS), acute venous 
thromboembolism (AVT), coronary artery calcifi-
cation (CAC), and previous venous thromboembo-
lism (PVT), except that IL-17RA was significantly 
decreased in CAC. IL-17C significantly decreased in 
AVT and PVT but significantly increased in CAC. IL-
17D was significantly decreased in ACS and AVT. IL-
17RB was significantly decreased in CAC. 

IL-17A and IL-17RA plasma levels are increased in 
some metabolic diseases

As shown in Table 3, IL-17A and IL-17RA plas-
ma levels were significantly increased in some meta-
bolic diseases, including alcohol-related liver disease 
(ALD), chronic liver disease (CLD), metabolic dys-
function-associated steatotic liver disease (MASLD), 
and viral hepatitis-related cirrhosis (VHRC). IL-
17RA was also significantly increased in metabolic 
syndrome (MetabolicS). In ALD, IL-17C, IL-17D, 
and IL-17F levels were significantly increased. IL-17C 
was significantly increased in metabolic syndrome 
and VHRC. IL-17D was also significantly increased 
in CLD and VHRC. It was noted that IL-17RB signifi-
cantly decreased in all metabolic diseases, including 
ALD, CLD, MASLD, metabolic syndrome, obesity, 
type 2 diabetes (T2D), and VHRC.

IL-17A and IL-17RA plasma levels are increased in 
many cancers

As shown in Table 4, IL-17A and IL-17RA plas-
ma levels were significantly increased in many can-
cers, including acute myeloid leukemia (AML), 
breast cancer (BC), cervical cancer (CervicalC), 
colorectal cancer (ColorectalC), diffuse large B-cell 
lymphoma (DLBL), hepatocellular cancer (HC), 
lung cancer (LC), metastatic melanoma (MM), my-
eloma, pancreatic cancer (PancreaticC), pituitary 
neuroendocrine tumor (PNT), and prostate cancer 
(ProstateC). IL-17A was also significantly increased 
in endometrial cancer (EC), ovarian cancer (OC), 

and small intestine neuroendocrine tumor (SINT). 
IL-17RA was also significantly increased in glioma. 
IL-17C was significantly increased in DLBL, glioma, 
HC, LC, myeloma, OC, and pancreatic cancer, but 
was significantly decreased in breast ductal carcino-
ma in situ (BDCIS), meningioma, and MM. IL-17D 
was significantly increased in BC, CLL, HC, myelo-
ma, but was significantly decreased in AML, cervical 
cancer, DLBL, glioma, LC, meningioma, and PNT. 
IL-17F was significantly increased in AML, BC, EC, 
HC, OC, and pancreatic cancer, but was significantly 
decreased in CLL, meningioma, MM, and myeloma. 
IL-17RB was significantly increased in AML, CLL, 
DLBL, glioma, MM, and prostate cancer, but it sig-
nificantly decreased in cervical cancer, EC, HC, my-
eloma, and PNT. 

IL-17A and IL-17RA plasma levels are increased in 
psychiatric diseases

As shown in Table 5, IL-17A and IL-17RA plas-
ma levels significantly increased in bipolar disorder 
and schizophrenia. IL-17C and IL-17F were also 
significantly increased in both diseases. In contrast, 
IL-17D and IL-17RB were significantly decreased in 
both diseases.

IL-17A and IL-17RA plasma levels increased in au-
toimmune diseases
    As shown in Table 6, IL-17A and IL-17RA plas-
ma levels were significantly increased in autoim-
mune diseases, including multiple sclerosis (Multi-
pleS), rheumatoid arthritis (RA), Sjögren’s syndrome 
(SjögrenS), systemic lupus erythematosus (SLE), and 
systemic sclerosis (SystemicS). IL-17RA was also sig-
nificantly increased in myositis. In contrast, IL-17C 
was significantly decreased in all autoimmune diseas-
es, and IL-17D was significantly decreased in multi-
ple sclerosis, myositis, RA, and SLE. IL-17F was sig-
nificantly increased in SLE. IL-17RB was significantly 
increased in myositis and SLE, but was significantly 
decreased in multiple sclerosis and RA.

IL-17A and IL-17RA plasma levels increased in in-
fectious diseases
    As shown in Table 7, IL-17A and IL-17RA plas-
ma levels were significantly increased in all infectious 
diseases, including bacterial gastroenteritis (BG), 
Dengue, E. coli pyelonephritis (EP), human immu-
nodeficiency virus (HIV), influenza, malaria, myco-
plasma, pneumococcal pneumonia (PP), and Staph-
ylococcus aureus bacteremia (SAB). IL-17A was also 



8 	 R. LAN ET AL.

significantly increased in streptococcal soft tissue 
infection (SSTI). IL-17C was significantly increased 
in BG, EP, influenza, malaria, mycoplasma, PP, SAB, 
and SSTI. IL-17F was significantly increased in BG, 
Dengue, EP, HIV, influenza, malaria, PP, SAB, and 
SSTI. In contrast, IL-17D was significantly decreased 
in many infectious diseases, including BG, Dengue, 
HIV, influenza, malaria, and mycoplasma, while IL-
17RB was significantly decreased in EP, PP, and SSTI.

IL-17A and IL-17RA plasma levels are increased in 
pediatric diseases
    As shown in Table 8, IL-17A and IL-17RA plasma 
levels were significantly increased in many pediatric 
diseases, including pediatric CNS tumor (PCT), pedi-
atric lung COVID (PLCOVID), pediatric lymphoma 
(PL), pediatric neuroblastoma (PN), pediatric retino-
blastoma (PR), and pediatric systemic inflammatory 
disease (PSID). IL-17C was significantly increased in 
PCT and PR but was significantly decreased in pedi-
atric bone tumor (PBT), pediatric diffuse astrocytic 
and oligodendroglia tumor (PDAOT), PLCOVID, 
and PL. IL-17F was significantly increased in PSID 
but was significantly decreased in PCT, PBT, pediat-
ric kidney tumor (PKT), PR, and pediatric sarcoma 
(PS). IL-17RB was significantly increased in PR and 
PS but was significantly decreased in PLCOVID and 
PSID.

Plasma levels of IL-17 family members are high in 
most infections and some cancers.

As shown in Figure 1, the top ten highest levels of 
IL-17A were found in infection diseases (SSTI, SAB, 
PSID, EP, PP, BG, and malaria), two tumors (pancre-
atic cancer and pediatric retinoblastoma), and ALD. 
The top ten highest levels of IL-17C were found in 
infection diseases (SSTI, PP, SAB, EP, and BG), three 
tumors (pancreatic cancer, pediatric retinoblastoma, 
and myeloma), and two psychiatric diseases (bipolar 
disorder and schizophrenia) (Figure 2). The top ten 
highest levels of IL-17D were found in some tumors 
(myeloma, pediatric retinoblastoma, hepatocellular 
cancer, and chronic lymphocytic leukemia), liver 
diseases (alcohol-related liver disease, chronic liver 
disease, and viral hepatitis related cirrhosis), and in-
fectious diseases (SAB, EP, and PP) (Figure 3). The 
top ten highest levels of IL-17F were found in infec-
tion diseases (SSTI, SAB, PP, BG, EP, malaria, and 
Dengue), two tumors (acute myeloid leukemia and 
pancreatic cancer), and alcohol-related liver disease 

(Figure 4). The top ten highest levels of IL-17RA were 
found in all pediatric tumors (pediatric kidney tumor, 
pediatric retinoblastoma, pediatric lymphoma, pedi-
atric bone tumor, pediatric neuroblastoma, pediatric 
diffuse astrocytic and oligodendroglia tumor, pediat-
ric sarcoma, and pediatric CNS tumor), hepatocellu-
lar cancer, and pediatric lung COVID (Figure 5). The 
top ten highest levels of IL-17RB were found in some 
tumors (myeloma, chronic lymphocytic leukemia, 
diffuse large B-cell lymphoma, pediatric retinoblas-
toma, pediatric sarcoma, glioma, and acute myeloid 
leukemia), myositis, Dengue, and Staphylococcus au-
reus bacteremia (Figure 6). Since the levels of IL-17A, 
IL-17F, IL-17RB, and IL-17RA were very low and al-
most undetectable in the healthy population, any dis-
eases with reduced levels of them are unlikely to have 
any clinical relevance, as they would not be detectable 
(Figures 1, 4, 5, and 6). IL-17C levels were the high-
est among the IL-17 family in the healthy population, 
and their levels were remarkably decreased in rheu-
matoid arthritis, acute venous thromboembolism, 
pediatric CNS tumor, pediatric lymphoma, pediatric 
diffuse astrocytic and oligodendroglia tumor, pediat-
ric bone tumor, and myositis (Figure 2). IL-17D levels 
were detectable in the healthy population, and its lev-
els were remarkably decreased in pediatric systemic 
inflammatory disease, pediatric lung COVID, pediat-
ric lymphoma, glioma, bacterial gastroenteritis, ma-
laria, mycoplasma, pediatric CNS tumor, influenza, 
and pediatric diffuse astrocytic and oligodendroglia 
tumor (Figure 3).

4. Discussion
Blood plasma levels of IL-17A, IL-17F, and IL-

17RA are usually very low and often undetectable in 
healthy people, as shown in Table 1. IL-17A and IL-
17F are secreted by immune cells in the tissues where 
natural defense against pathogens is needed, such as 
in the intestines and lungs. They are quickly used by 
the local tissues with little entering the blood circu-
lation. As proinflammatory cytokines, IL-17A and 
IL-17F are secreted by immune cells upon infection 
or any conditions causing inflammation. IL-17RA is 
a transmembrane protein. There is no prior report 
showing that IL-17RA is secreted to the blood. A 
speculative reason to have increased IL-17RA levels 
in the blood is that apoptotic cells and tissues may 
leak IL-17RA into the blood [51], or increased lev-
els of IL-17RA may lead to the release of IL-17RA 
with extracellular vesicles of an average size of about 
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100 nm in diameter known as exosomes. Detection 
of IL-17RA in plasma by PEA does not distinguish 
between the intact, signaling-competent receptor 
and nonfunctional fragments or vesicle-associated 
proteins. Therefore, the biological activity of circulat-
ing IL-17RA cannot be inferred from detected values 
alone. Through re-analysis of the blood proteomics 
dataset, we found that IL-17A and IL-17RA plasma 
levels significantly increased in 55 of 59 diseases in-
cluded in the study. The only four exceptions are obe-
sity, type 2 diabetes, breast ductal carcinoma in situ, 
and meningioma. Previous studies using traditional 
assay methods have found that obese people had in-
creased circulating levels of IL-17 [52] and patients 
with T2D had increased serum levels of IL-17 [53]. 
Suffice it to say, IL-17A and IL-17RA plasma levels 
are increased in almost all common diseases.   As dis-
cussed in a recent review article [54], the IL-17 fami-
ly, particularly IL-17A acting through IL-17RA, plays 
very important roles in human health. The underly-
ing reason why IL-17A and IL-17RA levels were gen-
erally elevated in so many diseases is unknown. One 
speculation is that it is well-known that most diseases 
have an inflammatory component in pathogenesis, 
so IL-17, as a key inflammatory cytokine, might be 
upregulated during the onset and progression of dis-
eases.

    Unlike IL-17A and IL-17RA, other IL-17 family 
members (IL-17C, IL-17D, IL-17F, and IL-17RB) were 
found to have either increased or decreased plasma 
levels in the 59 diseases. In some diseases, IL-17C and 
IL-17D levels were increased together with IL-17A, 
such as ALD, VHRC, and HC. However, in other dis-
eases, IL-17C and IL-17D levels were decreased de-
spite increased IL-17A, such as AVT, cervical cancer, 
multiple sclerosis, SLE, pediatric lung COVID, and 
pediatric lymphoma. It is unknown whether IL-17C 
and IL-17D play any roles different from those of IL-
17A. We speculate that they may play specific roles in 
each disease in a context-dependent manner. IL-17F 
was increased together with IL-17A in many diseases, 
including ALD, CLL, AML, BC, HC, OC, pancreatic 
cancer, BD, schizophrenia, SLE, all infectious diseas-
es, PR, and PSID. However, IL-17F was decreased in 
the presence of increased IL-17A in some diseases, 
such as MM, PCT, and PR. These findings suggest 
that IL-17F mostly works together with IL-17A to 
activate IL-17RA signaling, as both IL-17A and IL-
17F are secreted by the same type-17 immune cells. 
IL-17RB decreased in most diseases, including ACS, 
CAC, ALD, CLD, MASLD, metabolic syndrome, obe-

sity, T2D, VHRC, cervical cancer, EC, HC, myeloma, 
PNT, BD, schizophrenia, multiple sclerosis, RA, EP, 
PP, SSTI, pediatric lung COVID, and PSID. There 
were a few diseases in which IL-17RB was increased, 
such as AML, glioma, MM, prostate cancer, myosi-
tis, SLE, PR, and PS. As most diseases have increased 
IL-17RA that heterodimerizes with IL-17RC to me-
diate IL-17A and/or IL-17F functions, the decreased 
IL-17RB, which also heterodimerizes with IL-17RA, 
may yield more IL-17RA to IL-17RC, thus enhancing 
IL-17A/F signaling. In cases where both IL-17RA and 
IL-17RB are increased, IL-17E signaling may be en-
hanced in addition to IL-17A/F signaling. 

    The plasma levels of IL-17A, IL-17C, IL-17D, 
and IL-17F were remarkably high in infectious dis-
eases such as SSTI, SAB, EP, PP, BG, and malaria, 
suggesting that all of them are proinflammatory cy-
tokines that are responsible for host defense against 
pathogens. IL-17A and IL-17C levels were also re-
markably high in pancreatic cancer and pediatric ret-
inoblastoma. Pancreatic cancer may initiate from the 
background of pancreatitis with increased levels of 
proinflammatory cytokines. Pediatric retinoblastoma 
involves mutational deactivation of both alleles of a 
retinoblastoma suppressor gene (RB1), which rarely 
involves inflammation; the roles of increased IL-17A 
and IL-17C are unknown. IL-17RA levels were re-
markably high in all pediatric tumors, and IL-17RB 
levels were also high in pediatric retinoblastoma and 
pediatric sarcoma. It would be intriguing to investi-
gate whether pediatric tumors share a common in-
flammatory pathogenesis involving IL-17RA and IL-
17RB. 

    There are several limitations of this re-analysis 
study. First, the IL-17 family includes six cytokines 
and five receptors. For an unknown reason, only six 
members were included in the published dataset [51], 
though antibodies against other members are com-
mercially available. Second, the PEA technology used 
by the original authors involved PCR and next-gen-
eration sequencing, which was high-throughput but 
without standard controls of IL-17 family members; 
the protein concentrations were relative abundance 
of proteins rather than the absolute concentrations. 
Many negative values of protein concentrations were 
included, which were included in our analyses, but 
their usefulness in clinical detection is limited. Third, 
the technical details of how data normalization was 
performed by the provider using their intensity 
normalization procedure were not described in the 
published report [51]. The information may be avail-
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able at https://doi.org/10.17044/scilifelab.28577390.
v1 [51], which requires some procedures to access 
it. Therefore, we only retrieved the values published 
in supplementary data S14 of the report [51] for our 
re-analyses. Finally, this re-analysis of one-timepoint 
data does not reveal a biological process and cannot 
provide any predictive values for clinical diagnosis; 
further studies are required to assess the roles of the 
IL-17 family in the associated diseases.

In summary, our re-analyses of the published 
blood proteomics dataset of one healthy and 59 dis-
ease populations found that IL-17A and IL-17RA 
plasma levels were increased in 55 diseases com-
pared to healthy people. IL-17C, IL-17D, IL-17F, and 
IL-17RB levels were increased in some diseases but 
decreased in other diseases. While it was expected 
that IL-17A, IL-17C, IL-17D, and IL=17F levels were 
frequently increased in infectious diseases, it was 
surprising that IL-17RA and IL-17RB levels were re-
markably increased in pediatric tumors. Future stud-
ies will investigate the roles of IL-17RA and IL-17RB 
in the pathogenesis of pediatric tumors.
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Table 1. Basic features of human blood protein samples. 

Class Disease (abbreviation) Age (range) Males (n) Females (n) Total samples (n) 
Healthy Healthy (Healthy) 56.98 (50 - 65) 343 482 825 
Cardiovascular Coronary artery calcification (CAC) 59.67 (50 - 65) 210 65 275 

Abdominal aortic aneurysm (AAA) 64.72 (64 - 67) 100 0 100 
Previous venous thromboembolism (PVT) 55.34 (25 - 70) 69 29 98 
Acute coronary syndrome (ACS) 62.67 (46 - 74) 32 22 54 
Acute venous thromboembolism (AVT) 56.65 (19 - 89) 26 22 48 

Metabolic Type 2 diabetes (T2D) 57.83 (50 - 65) 43 34 77 
Metabolic syndrome (MetabolicS) 57.89 (50 - 65) 183 169 352 
Obesity (Obesity) 56.92 (50 - 65) 83 156 239 
Viral hepatitis-related cirrhosis (VHRC) 51 (18 - 80) 51 26 77 
Alcohol-related liver disease (ALD) 58.2 (42 - 66) 13 2 15 
Chronic liver disease (CLD) 47.51 (17 - 68) 18 21 39 
Metabolic dysfunction-associated 
steatotic liver disease (MASLD) 

51.67 (13 - 79) 67 39 106 

Cancer Metastatic melanoma (MM) 64.68 (24 - 86) 66 38 104 
Lung cancer (LC) 67.24 (46 - 76) 117 160 277 
Ovarian cancer (OC) 61.83 (40 - 80) 0 157 157 
Glioma (Glioma) 59.04 (30 - 81) 87 72 159 
Cervical cancer (CervicalC) 48.74 (35 - 74) 0 110 110 
Acute myeloid leukemia (AML) 64.17 (35 - 83) 29 23 52 
Colorectal cancer (ColorectalC) 65.73 (45 - 75) 133 108 241 
Pituitary neuroendocrine tumor (PNT) 55.55 (17 - 85) 32 17 49 
Prostate cancer (ProstateC) 65.54 (45 - 75) 170 0 170 
Breast cancer (BC) 61.32 (45 - 75) 0 164 164 
Small intestine neuroendocrine tumor 
(SINT) 

62.17 (45 - 74) 34 20 54 

Myeloma (Myeloma) 65.71 (46 - 75) 26 15 41 
Diffuse large B-cell lymphoma (DLBL) 61.2 (46 - 73) 31 24 55 
Chronic lymphocytic leukemia (CLL) 70.04 (50 - 85) 28 22 50 
Meningioma (Meningioma) 62.53 (41 - 75) 22 29 51 
Breast ductal carcinoma in situ (BDCIS) 62.96 (46 - 74) 0 49 49 
Endometrial cancer (EC) 65.71 (47 - 75) 0 107 107 
Hepatocellular cancer (HC) 59.25 (20 - 80) 67 13 80 
Pancreatic cancer (PancreaticC) 65.99 (27 - 85) 39 34 73 

Psychiatric Schizophrenia (Schizophrenia) 39.38 (19 - 66) 75 25 100 
Bipolar disorder (BD) 38.12 (18 - 66) 18 32 50 

Autoimmune Multiple sclerosis (MultipleS) 41.14 (18 - 81) 100 134 234 
Sjögren's syndrome (SjögrenS) 53.21 (20 - 82) 8 91 99 
Rheumatoid arthritis (RA) 61.21 (29 - 91) 24 60 84 
Systemic lupus erythematosus (SLE) 37 (17 - 62) 17 82 99 
Systemic sclerosis (SystemicS) 55.63 (21 - 80) 14 86 100 
Myositis (Myositis) 57.02 (19 - 83) 80 130 210 
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Infection Human immunodeficiency virus (HIV) 41.1 (22 - 72) 54 33 87 
Influenza (Influenza) 50.86 (18 - 98) 55 77 132 
E.coli pyelonephritis (EP) 62 (21 - 91) 13 40 53 
Pneumococcal pneumonia (PP) 65.61 (27 - 91) 34 17 51 
Staphylococcus aureus bacteremia 
(SAB) 

63.71 (18 - 90) 21 0 21 

Streptococcal soft tissue infection (SSTI) 57.74 (28 - 90) 37 40 77 
Malaria (Malaria) 39.69 (20 - 62) 58 20 78 
Mycoplasma (Mycoplasma) 43.42 (18 - 72) 16 15 31 
Bacterial gastroenteritis (BG) 37.22 (22 - 61) 20 12 32 
Dengue (Dengue) 38.74 (22 - 66) 11 8 19 

Pediatric Pediatric central nervous system (CNS) 
tumor (PCT) 

7 (1 - 15) 10 5 15 

Pediatric bone tumor (PBT) 11.55 (1 - 17) 6 5 11 
Pediatric retinoblastoma (PR) 0.14 (0 - 1) 4 3 7 
Pediatric lymphoma (PL) 13.6 (8 - 17) 4 6 10 
Pediatric neuroblastoma (PN) 2.54 (0 - 7) 5 8 13 
Pediatric sarcoma (PS) 2.57 (0 - 7) 3 4 7 
Pediatric kidney tumor (PKT) 3.62 (0 - 10) 5 3 8 
Pediatric diffuse astrocytic and 
oligodendroglial tumor (PDAOT) 

8.81 (1 - 16) 12 9 21 

Pediatric long coronavirus disease 2019 
(PLCOVID) 

1.94 (0 - 5) 3 14 17 

Pediatric systemic inflammatory disease 
(PSID) 

4.03 (0 - 17) 25 13 38 

Note: The data are adopted from Supplementary file S4 of Maria Bueno Alvez et al, Science, Vol 390, Issue 
6779, December 18, 2025; DOI: 10.1126/science.adx2678. 
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Table 2. Plasma IL-17 family members and cardiovascular diseases. 

Healthy (N=825) Abdominal aortic aneurysm (AAA, N=100) 
Protein mean median Q1 Q3  mean median Q1 Q3 p value 
IL17A -0.03 -0.09 -0.33 0.18  0.07 0.01 -0.26 0.3 0.008 
IL17C 0.41 0.31 -0.09 0.75  0.52 0.41 0.04 1 0.061 
IL17D 0.19 0.15 -0.03 0.37  0.22 0.21 0.02 0.41 0.150 
IL17F 0.15 0 -0.33 0.4  0.19 -0.04 -0.4 0.43 0.258 
IL17RA -0.09 -0.04 -0.42 0.28  0.08 0.19 -0.32 0.49 0.002 
IL17RB 0.02 -0.01 -0.35 0.36  0.01 0.01 -0.42 0.41 0.435 

Acute coronary syndrome (ACS, N=54) Acute venous thromboembolism (AVT, N=48) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.32 0.22 -0.23 0.64 3.29006E-05 0.14 0.05 -0.14 0.28 7.66172E-05 
IL17C 0.21 -0.07 -0.58 0.63 0.051 -0.68 -0.79 -1.19 -0.18 2.93896E-24 
IL17D 0.05 0.07 -0.2 0.24 0.0008 0.05 0.07 -0.32 0.32 0.020 
IL17F 0.16 0.03 -0.37 0.65 0.461 0.07 0.06 -0.38 0.3 0.136 
IL17RA 0.22 0.34 -0.11 0.59 5.58125E-06 0.18 0.24 -0.15 0.55 0.0002 
IL17RB -0.24 -0.31 -0.68 0.34 0.006 0.02 -0.01 -0.5 0.43 0.500 

Coronary artery calcification (CAC, N=275) Previous venous thromboembolism (PVT, N=98) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.02 -0.05 -0.28 0.3 0.027 0.05 -0.03 -0.26 0.27 0.022 
IL17C 0.6 0.5 0.01 0.95 3.01869E-06 0.21 0.05 -0.25 0.55 0.0004 
IL17D 0.18 0.15 -0.03 0.33 0.267 0.22 0.24 -0.06 0.48 0.229 
IL17F 0.16 -0.03 -0.3 0.37 0.369 0.09 -0.1 -0.4 0.31 0.129 
IL17RA -0.15 -0.06 -0.52 0.22 0.035 0.18 0.23 -0.13 0.53 2.28573E-08 
IL17RB -0.13 -0.16 -0.5 0.25 3.77711E-06 -0.09 0.03 -0.62 0.36 0.067 

Note: The data are adopted from Supplementary file S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 
6779, December 18, 2025; DOI: 10.1126/science.adx2678. P value is for the comparison between disease and 
healthy groups. P values in red indicate significantly increased levels; p values in green indicate significantly 
decreased levels; and p values in white indicate no significant differences.  
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Table 3. Plasma IL-17 family members and metabolic diseases. 

Healthy (N=825) Alcohol-related liver disease (ALD, N=15) 
Protein mean median Q1 Q3  mean median Q1 Q3 p value 
IL17A -0.03 -0.09 -0.33 0.18  0.85 0.63 0.53 0.86 1.74154E-44 
IL17C 0.41 0.31 -0.09 0.75  0.79 0.58 0.34 1.22 0.012 
IL17D 0.19 0.15 -0.03 0.37  0.68 0.62 0.4 0.82 5.30512E-10 
IL17F 0.15 0 -0.33 0.4  0.52 0.28 0.03 0.81 0.007 
IL17RA -0.09 -0.04 -0.42 0.28  0.39 0.63 0.08 0.76 0.0001 
IL17RB 0.02 -0.01 -0.35 0.36  -0.97 -1.15 -1.39 -0.27 1.90355E-06 

Chronic liver disease (CLD, N=39) Metabolic dysfunction-associated steatotic 
liver disease (MASLD, N=106) 

Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.61 0.47 0.1 1.02 2.24745E-09 0.29 0.22 -0.1 0.53 8.33348E-13 
IL17C 0.44 0.2 -0.07 0.76 0.380 0.51 0.48 -0.04 0.9 0.070 
IL17D 0.37 0.26 -0.01 0.56 0.004 0.18 0.15 -0.09 0.45 0.398 
IL17F 0.35 0.37 -0.17 0.57 0.011 0.09 0.04 -0.41 0.39 0.149 
IL17RA 0.27 0.26 -0.02 0.58 2.11341E-07 0.33 0.39 -0.01 0.65 4.58124E-19 
IL17RB -0.28 -0.37 -0.89 0.34 0.020 -0.49 -0.51 -1 -0.09 3.36093E-15 

Metabolic syndrome (MetabolicS, N=352) Obesity (N=98) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0 -0.04 -0.3 0.2 0.064 -0.05 -0.07 -0.32 0.16 0.289 
IL17C 0.51 0.43 0.02 0.9 0.002 0.46 0.38 -0.06 0.84 0.229 
IL17D 0.19 0.18 -0.02 0.37 0.500 0.21 0.17 -0.04 0.36 0.252 
IL17F 0.14 -0.03 -0.37 0.39 0.388 0.21 0 -0.38 0.35 0.136 
IL17RA -0.1 -0.06 -0.36 0.28 3.19089E-14 -0.11 -0.05 -0.44 0.21 0.340 
IL17RB -0.26 -0.27 -0.67 0.12 1.38999E-19 -0.25 -0.28 -0.6 0.09 8.49773E-08 

Type 2 diabetes (T2D, N=77) Viral hepatitis-related cirrhosis (VHRC, N=77) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A -0.01 -0.08 -0.24 0.17 0.282 0.54 0.24 -0.07 0.63 2.55073E-22 
IL17C 0.28 0.22 -0.18 0.73 0.045 0.7 0.66 0.02 1.17 0.001 
IL17D 0.09 0.05 -0.12 0.27 0.001 0.34 0.38 0.06 0.66 0.002 
IL17F 0.28 0.05 -0.33 0.61 0.051 0.2 0.15 -0.3 0.51 0.232 
IL17RA -0.03 -0.03 -0.38 0.32 0.155 0.33 0.33 0.04 0.79 1.63496E-11 
IL17RB -0.46 -0.53 -0.8 -0.15 1.08618E-18 -0.3 -0.25 -0.88 0.36 0.001 

Note: The data are adopted from Supplementary file S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 
6779, December 18, 2025; DOI: 10.1126/science.adx2678. P value is for the comparison between disease and 
healthy groups. P values in red indicate significantly increased levels; p values in green indicate significantly 
decreased levels; and p values in white indicate no significant differences.   
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Table 4. Plasma IL-17 family members and cancer. 

Healthy (N=825) Acute myeloid leukemia (AML, N=52) 
Protein mean median Q1 Q3  mean median Q1 Q3 p value 
IL17A -0.03 -0.09 -0.33 0.18  0.75 0.53 0.04 1.15 3.93753E-12 
IL17C 0.41 0.31 -0.09 0.75  0.56 0.47 -0.21 1.1 0.132 
IL17D 0.19 0.15 -0.03 0.37  0.01 -0.04 -0.29 0.37 0.004 
IL17F 0.15 0 -0.33 0.4  0.62 0.41 -0.04 1.01 6.57583E-06 
IL17RA -0.09 -0.04 -0.42 0.28  0.23 0.17 -0.19 0.66 0.0001 
IL17RB 0.02 -0.01 -0.35 0.36  0.33 0.39 -0.14 0.79 0.0006 

Breast cancer (BC, N=164) Breast ductal carcinoma in situ (BDCIS, N=49) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.11 0.05 -0.22 0.33 5.39529E-06 0.04 -0.09 -0.35 0.09 0.066 
IL17C 0.35 0.16 -0.24 0.87 0.175 0.15 0 -0.39 0.41 0.001 
IL17D 0.28 0.26 0.03 0.49 0.0004 0.2 0.22 0.05 0.45 0.407 
IL17F 0.29 0.08 -0.27 0.5 0.0008 0.06 -0.06 -0.49 0.31 0.144 
IL17RA 0.2 0.24 -0.17 0.52 1.84933E-13 0 0.13 -0.23 0.32 0.061 
IL17RB -0.05 -0.08 -0.48 0.36 0.075 -0.08 -0.12 -0.44 0.2 0.070 

Cervical cancer (CervicalC, N=110) Chronic lymphocytic leukemia (CLL, N=50) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.04 -0.07 -0.25 0.25 0.024 -0.03 -0.07 -0.33 0.24 0.500 
IL17C 0.27 0.16 -0.35 0.69 0.028 0.46 0.33 -0.36 1.14 0.375 
IL17D -0.07 -0.07 -0.26 0.14 1.73565E-20 0.34 0.34 0.04 0.51 0.001 
IL17F 0.22 0.07 -0.2 0.51 0.081 -0.04 -0.17 -0.42 0.34 0.009 
IL17RA -0.01 0.02 -0.27 0.33 0.030 0.23 0.28 0.04 0.53 2.27214E-10 
IL17RB -0.21 -0.29 -0.69 0.24 0.0002 0.5 0.5 -0.11 0.98 1.31283E-05 

Colorectal cancer (ColorectalC, N=241) Diffuse large B-cell lymphoma (DLBL, N=55) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.35 0.24 -0.07 0.61 5.55678E-32 0.21 -0.01 -0.29 0.41 0.0003 
IL17C 0.37 0.12 -0.32 0.85 0.237 0.72 0.58 -0.01 1.17 0.004 
IL17D -0.03 -0.04 -0.27 0.18 6.17001E-25 -0.09 -0.06 -0.37 0.22 1.01009E-06 
IL17F 0.13 0.03 -0.28 0.4 0.269 0.11 0.09 -0.35 0.4 0.297 
IL17RA -0.03 0 -0.34 0.31 0.027 0.3 0.2 -0.04 0.63 2.80808E-09 
IL17RB -0.01 0.02 -0.4 0.42 0.222 0.49 0.33 -0.18 1.31 0.0008 

Endometrial cancer (EC, N=107) Glioma (N=159) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.21 0.17 -0.15 0.41 1.08335E-09 -0.07 -0.08 -0.35 0.18 0.099 
IL17C 0.34 0.25 -0.2 0.83 0.171 0.59 0.33 -0.2 1.16 0.012 
IL17D 0.17 0.16 -0.09 0.36 0.267 -0.31 -0.35 -0.58 -0.07 7.87005E-63 
IL17F 0.36 0.09 -0.26 0.82 0.003 0.09 0 -0.4 0.35 0.087 
IL17RA -0.02 0.01 -0.43 0.31 0.093 -0.09 -0.04 -0.39 0.28 0.500 
IL17RB -0.16 -0.22 -0.57 0.17 0.0003 0.36 0.34 -0.08 0.88 8.2526E-10 

Hepatocellular cancer (HC, N=80) Lung cancer (LC, N=277) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
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IL17A 0.43 0.35 -0.06 0.8 5.28393E-11 0.13 -0.02 -0.29 0.36 1.59476E-08 
IL17C 1 0.79 0.26 1.55 1.6704E-08 0.61 0.29 -0.24 1.15 0.0006 
IL17D 0.37 0.35 0.08 0.69 0.0002 0 0 -0.26 0.22 2.95343E-19 
IL17F 0.46 0.22 -0.26 0.66 2.3641E-05 0.14 0.03 -0.3 0.37 0.369 
IL17RA 0.52 0.49 0.08 1.05 1.55797E-14 -0.02 0 -0.31 0.31 0.006 
IL17RB -0.21 -0.34 -0.91 0.3 0.011 0.02 0.02 -0.42 0.42 0.500 

Meningioma (N=51) Metastatic melanoma (MM, N=104) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.01 -0.08 -0.29 0.16 0.196 0.05 -0.05 -0.26 0.22 0.011 
IL17C 0.67 0.43 -0.04 1.23 0.024 0.17 0.08 -0.37 0.67 0.0007 
IL17D -0.1 -0.12 -0.48 0.14 3.24954E-06 0.2 0.21 -0.12 0.51 0.413 
IL17F 0.05 -0.04 -0.29 0.23 0.032 0.01 -0.09 -0.39 0.26 0.002 
IL17RA -0.13 -0.06 -0.37 0.15 0.229 0.11 0.16 -0.24 0.47 5.26318E-05 
IL17RB 0.07 0.14 -0.46 0.55 0.317 0.2 0.12 -0.26 0.72 0.006 

Myeloma (N=41) Ovarian cancer (OC, N=157) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.25 0.16 -0.13 0.58 0.0003 0.11 0.01 -0.25 0.28 3.94343E-06 
IL17C 1.32 1.27 0.15 2.04 1.57715E-05 0.81 0.54 -0.15 1.51 2.29073E-05 
IL17D 0.62 0.62 0.17 1 3.76147E-06 -0.04 -0.04 -0.4 0.21 8.97329E-11 
IL17F -0.02 -0.02 -0.22 0.14 2.23257E-05 0.23 -0.07 -0.41 0.41 0.049 
IL17RA 0.17 0.15 -0.25 0.51 0.002 -0.04 0 -0.36 0.27 0.090 
IL17RB 0.77 0.46 0.01 1.42 2.13295E-06 0.04 0.06 -0.39 0.51 0.354 

Pancreatic cancer (PancreaticC, N=73) Pituitary neuroendocrine tumor (PNT, N=49) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 1.21 1.06 0.44 1.97 4.45991E-21 0.09 0.03 -0.13 0.23 0.0008 
IL17C 1.57 1.32 0.51 2.21 1.76564E-15 0.46 0.43 -0.11 1 0.335 
IL17D 0.11 0.14 -0.22 0.37 0.059 0.11 0.14 -0.15 0.25 0.029 
IL17F 0.52 0.29 -0.13 0.91 2.03397E-05 0.18 0 -0.3 0.39 0.341 
IL17RA 0.21 0.29 -0.17 0.57 1.46184E-06 0.11 0.19 -0.23 0.46 0.003 
IL17RB 0.02 0.02 -0.46 0.45 0.500 -0.24 -0.32 -0.58 0.19 0.0007 

Prostate cancer (ProstateC, N=170) Small intestine neuroendocrine tumor (SINT, 
N=54) 

Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.1 0.07 -0.24 0.35 5.25787E-05 0.25 0.13 -0.17 0.54 4.57137E-05 
IL17C 0.47 0.32 -0.13 0.81 0.131 0.54 0.26 -0.1 0.87 0.092 
IL17D 0.18 0.16 -0.03 0.39 0.338 0.22 0.14 -0.14 0.35 0.272 
IL17F 0.18 0.07 -0.3 0.48 0.249 0.23 0.07 -0.24 0.54 0.155 
IL17RA 0.21 0.2 -0.14 0.62 1.85123E-12 -0.08 -0.08 -0.33 0.29 0.436 
IL17RB 0.16 0.17 -0.25 0.53 0.0008 0.2 0.11 -0.34 0.8 0.059 

Note: The data are adopted from Supplementary file S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 
6779, December 18, 2025; DOI: 10.1126/science.adx2678. P value is for the comparison between disease and 
healthy groups. P values in red indicate significantly increased levels; p values in green indicate significantly 
decreased levels; and p values in white indicate no significant differences.   
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Table 5. Plasma IL-17 family members and psychiatric diseases. 

Healthy (N=825) Bipolar disorder (BD, N=50) 
Protein mean median Q1 Q3  mean median Q1 Q3 p value 
IL17A -0.03 -0.09 -0.33 0.18  0.37 0.26 -0.03 0.71 1.23496E-07 
IL17C 0.41 0.31 -0.09 0.75  1.48 1.31 0.65 1.89 8.81263E-17 
IL17D 0.19 0.15 -0.03 0.37  -0.09 -0.1 -0.28 0.1 1.00454E-12 
IL17F 0.15 0 -0.33 0.4  0.42 0.16 -0.33 0.79 0.011 
IL17RA -0.09 -0.04 -0.42 0.28  0.1 0.06 -0.33 0.45 0.010 
IL17RB 0.02 -0.01 -0.35 0.36  -0.59 -0.55 -1.03 -0.19 2.07214E-12 

Schizophrenia (N=100) 
Protein mean median Q1 Q3 p value 
IL17A 0.37 0.25 0 0.58 6.3709E-21 
IL17C 1.29 1.14 0.65 1.86 4.7012E-23 
IL17D -0.09 -0.13 -0.36 0.09 2.23239E-17 
IL17F 0.31 0.16 -0.26 0.46 0.001 
IL17RA 0.18 0.2 -0.12 0.52 6.15731E-09 
IL17RB -0.46 -0.39 -1.02 -0.11 5.36204E-13 

Note: The data are adopted from Supplementary file S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 
6779, December 18, 2025; DOI: 10.1126/science.adx2678. P value is for the comparison between disease and 
healthy groups. P values in red indicate significantly increased levels; p values in green indicate significantly 
decreased levels; and p values in white indicate no significant differences.   
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Table 6. Plasma IL-17 family members and autoimmune diseases. 

Healthy (N=825) Multiple sclerosis (MultipleS, N=234) 
Protein mean median Q1 Q3  mean median Q1 Q3 p value 
IL17A -0.03 -0.09 -0.33 0.18  0.09 0.03 -0.22 0.33 3.30805E-06 
IL17C 0.41 0.31 -0.09 0.75  0.19 0.17 -0.34 0.62 1.10871E-06 
IL17D 0.19 0.15 -0.03 0.37  0.15 0.12 -0.14 0.32 0.036 
IL17F 0.15 0 -0.33 0.4  0.11 0 -0.34 0.38 0.126 
IL17RA -0.09 -0.04 -0.42 0.28  0.22 0.28 -0.11 0.61 3.01677E-19 
IL17RB 0.02 -0.01 -0.35 0.36  -0.05 0.01 -0.43 0.37 0.0354 

Myositis (N=210) Rheumatoid arthritis (RA, N=84) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0 -0.07 -0.32 0.28 0.164 0.2 0.07 -0.17 0.34 1.20287E-08 
IL17C -0.35 -0.59 -1.06 0.17 6.11658E-34 -0.75 -0.9 -1.31 -0.19 6.77035E-38 
IL17D -0.09 -0.17 -0.48 0.19 1.47037E-16 0.11 0.1 -0.2 0.36 0.039 
IL17F 0.15 0.03 -0.41 0.45 0.500 0.11 -0.02 -0.36 0.31 0.230 
IL17RA 0.2 0.3 -0.13 0.57 2.64118E-16 0.26 0.31 -0.1 0.64 2.42742E-09 
IL17RB 0.59 0.53 0.02 1.11 7.24746E-25 -0.13 0 -0.36 0.37 0.006 

Sjögren’s syndrome (SjögrenS, N=99) Systemic lupus erythematosus (SLE, N=99) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.12 0.09 -0.18 0.38 0.0002 0.16 0.12 -0.22 0.36 5.40641E-06 
IL17C 0.06 -0.06 -0.56 0.36 1.60972E-07 -0.04 -0.14 -0.76 0.45 2.93426E-07 
IL17D 0.11 0.17 -0.23 0.43 0.052 0.01 -0.09 -0.44 0.3 0.0005 
IL17F 0.15 -0.05 -0.33 0.35 0.500 0.28 0.13 -0.28 0.57 0.020 
IL17RA 0.1 0.17 -0.23 0.46 0.0001 0.14 0.18 -0.14 0.46 1.30898E-07 
IL17RB -0.05 -0.07 -0.42 0.42 0.132 0.22 0.24 -0.24 0.67 0.002 

Systemic sclerosis (SystemicS, N=100) 
Protein mean median Q1 Q3 p value 
IL17A 0.17 0.14 -0.23 0.44 2.79061E-05 
IL17C 0.03 -0.1 -0.66 0.65 4.50094E-05 
IL17D 0.28 0.24 -0.11 0.57 0.037 
IL17F 0.17 0.1 -0.39 0.56 0.388 
IL17RA 0.31 0.32 -0.01 0.71 3.19089E-14 
IL17RB 0.05 -0.02 -0.29 0.46 0.295 

Note: The data are adopted from Supplementary file S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 
6779, December 18, 2025; DOI: 10.1126/science.adx2678. P value is for the comparison between disease and 
healthy groups. P values in red indicate significantly increased levels; p values in green indicate significantly 
decreased levels; and p values in white indicate no significant differences.   
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Table 7. Plasma IL-17 family members and infection. 

Healthy (N=825) Bacterial gastroenteritis (BG, N=32) 
Protein mean median Q1 Q3  mean median Q1 Q3 p value 
IL17A -0.03 -0.09 -0.33 0.18  1.21 1.05 0.49 1.7 2.5163E-15 
IL17C 0.41 0.31 -0.09 0.75  1.71 1.58 1.16 2.24 1.92107E-20 
IL17D 0.19 0.15 -0.03 0.37  -0.3 -0.36 -0.54 -0.06 3.19876E-15 
IL17F 0.15 0 -0.33 0.4  1.25 1.03 0.52 1.72 1.27655E-12 
IL17RA -0.09 -0.04 -0.42 0.28  0.2 0.19 -0.07 0.55 0.0002 
IL17RB 0.02 -0.01 -0.35 0.36  -0.14 -0.15 -0.57 0.23 0.063 

Dengue (N=19) E.coli pyelonephritis (EP, N=53) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.5 0.37 0.13 0.75 2.44844E-07 2.33 2.04 1.25 3.38 6.47426E-28 
IL17C 0.21 0.15 -0.42 0.42 0.081 1.95 1.86 1.15 2.81 3.83749E-20 
IL17D -0.16 -0.17 -0.53 0.12 0.0008 0.33 0.3 -0.14 0.75 0.061 
IL17F 0.54 0.45 0.06 0.65 5.0171E-05 1.17 1.11 0.42 1.8 1.8751E-13 
IL17RA 0.35 0.41 0.18 0.67 6.31783E-08 0.38 0.28 0.01 0.73 7.01361E-11 
IL17RB 0.39 0.39 -0.27 1.06 0.051 -0.2 -0.21 -0.58 0.27 0.006 

Human immunodeficiency virus (HIV, N=87) Influenza (N=132) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.16 0.06 -0.16 0.46 5.69663E-05 0.48 0.3 0.02 0.76 5.69647E-27 
IL17C 0.46 0.49 -0.1 1.04 0.290 1.15 1.06 0.37 1.84 2.90707E-15 
IL17D -0.07 -0.07 -0.38 0.12 2.91915E-11 -0.17 -0.24 -0.66 0.12 4.07499E-13 
IL17F 0.31 0.26 -0.2 0.69 0.012 0.43 0.23 -0.23 0.78 8.54413E-06 
IL17RA 0.03 0.06 -0.36 0.54 0.047 0.07 0.11 -0.22 0.42 5.27504E-05 
IL17RB 0 -0.06 -0.67 0.67 0.426 -0.05 -0.06 -0.6 0.44 0.148 

Malaria (N=78) Mycoplasma (N=31) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.8 0.54 0.24 1.04 1.89946E-35 0.47 0.47 0.21 0.69 2.44579E-15 
IL17C 0.72 0.74 0.12 1.42 0.002 0.71 0.63 0.3 1.16 0.004 
IL17D -0.24 -0.13 -0.53 0.12 1.54222E-15 -0.22 -0.33 -0.57 0.02 8.78726E-08 
IL17F 0.71 0.3 -0.01 1.03 6.81323E-11 0.24 0.07 -0.13 0.74 0.218 
IL17RA 0.11 0.18 -0.51 0.43 0.006 0.14 0.2 -0.04 0.46 0.0003 
IL17RB -0.01 0 -0.53 0.42 0.353 0.22 0.23 -0.23 0.7 0.053 

Pneumococcal pneumonia (PP, N=51) Staphylococcus aureus bacteremia (SAB, N=21) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 2.08 1.69 1.12 2.92 6.46371E-30 3.87 4.31 2.12 4.92 3.44019E-18 
IL17C 2.87 2.69 1.95 4.25 3.12258E-25 1.96 1.92 0.9 2.96 1.6209E-06 
IL17D 0.3 0.43 -0.27 0.83 0.168 0.39 0.43 -0.11 1 0.132 
IL17F 1.81 1.8 0.68 2.68 6.12218E-16 1.9 1.94 1.27 2.24 3.15774E-29 
IL17RA 0.33 0.43 -0.2 0.59 1.4833E-07 0.38 0.27 -0.14 0.79 0.0009 
IL17RB -0.29 -0.31 -0.69 0.21 0.0005 0.24 0.17 -0.26 0.66 0.070 

Streptococcal soft tissue infection (SSTI, N=77) 
Protein mean median Q1 Q3 p value 
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IL17A 4.37 4.42 2.52 5.73 1.36296E-59 
IL17C 3.29 3.21 1.81 4.93 3.92222E-28 
IL17D 0.11 0.13 -0.36 0.59 0.159 
IL17F 3.13 2.74 1.69 4.2 3.14202E-45 
IL17RA 0 -0.08 -0.33 0.42 0.078 
IL17RB -0.89 -0.86 -1.28 -0.45 7.15545E-39 

Note: The data are adopted from Supplementary file S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 
6779, December 18, 2025; DOI: 10.1126/science.adx2678. P value is for the comparison between disease and 
healthy groups. P values in red indicate significantly increased levels; p values in green indicate significantly 
decreased levels; and p values in white indicate no significant differences.   
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Table 8. Plasma IL-17 family members and pediatric diseases. 

Healthy (N=825) Pediatric CNS tumor (PCT, N=15) 
Protein mean median Q1 Q3  mean median Q1 Q3 p value 
IL17A -0.03 -0.09 -0.33 0.18  0.17 0.08 -0.15 0.35 0.018 
IL17C 0.41 0.31 -0.09 0.75  -0.62 -0.89 -1.09 -0.38 1.66183E-14 
IL17D 0.19 0.15 -0.03 0.37  -0.21 -0.24 -0.44 0.04 6.58966E-06 
IL17F 0.15 0 -0.33 0.4  -0.18 -0.18 -0.4 0.07 0.0001 
IL17RA -0.09 -0.04 -0.42 0.28  0.4 0.43 0.27 0.7 1.27602E-09 
IL17RB 0.02 -0.01 -0.35 0.36  0.12 -0.09 -0.54 0.85 0.353 

Pediatric bone tumor (PBT, N=11) Pediatric diffuse astrocytic and oligodendroglial 
tumor (PDAOT, N=21) 

Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.04 0 -0.53 0.4 0.368 0.16 -0.08 -0.29 0.45 0.056 
IL17C -0.38 -0.3 -0.89 0.28 0.001 -0.43 -0.58 -1.39 0.11 0.0003 
IL17D 0.12 -0.21 -0.43 -0.06 0.198 -0.17 -0.19 -0.35 0.17 9.22176E-06 
IL17F -0.26 -0.32 -0.58 -0.05 0.0003 -0.01 0.14 -0.44 0.36 0.108 
IL17RA 0.64 0.58 0.29 1.09 2.19752E-05 0.43 0.63 0.13 0.74 6.68435E-08 
IL17RB -0.05 -0.03 -0.28 0.2 0.257 -0.05 -0.01 -0.25 0.19 0.163 

Pediatric kidney tumor (PKT, N=8) Pediatric long COVID (PLCOVID, N=17) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.43 0.08 -0.15 1.21 0.098 0.22 0.22 0.07 0.32 1.30183E-08 
IL17C 1.14 1.14 0.16 2.06 0.071 0.01 -0.07 -0.59 0.51 0.022 
IL17D 0.13 0.1 -0.03 0.21 0.170 -0.47 -0.53 -0.71 -0.24 2.71873E-15 
IL17F -0.29 -0.53 -0.69 -0.09 0.003 0.27 0.28 -0.35 0.66 0.254 
IL17RA 1.15 1.26 1.07 1.32 2.71341E-80 1.01 0.99 0.73 1.37 5.5083E-22 
IL17RB 0.14 0.14 -0.12 0.29 0.132 -0.39 -0.2 -0.8 0.29 0.018 

Pediatric lymphoma (PL, N=10) Pediatric neuroblastoma (PN, N=13) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.69 0.56 0.24 0.68 1.4166E-12 0.59 0.66 0 0.97 0.0009 
IL17C -0.53 -0.84 -1.13 0.13 0.0007 0.93 0.75 0.24 1.78 0.050 
IL17D -0.39 -0.39 -0.57 -0.16 7.74502E-10 0.23 0.2 -0.27 0.52 0.403 
IL17F 0.02 0.09 -0.28 0.31 0.173 0.16 -0.16 -0.4 0.89 0.485 
IL17RA 0.77 0.92 0.58 0.99 1.70416E-19 0.63 0.77 0.13 1.02 4.11249E-05 
IL17RB 0.22 0.08 -0.47 0.57 0.206 0.11 0.09 -0.08 0.19 0.052 

Pediatric retinoblastoma (PR, N=7) Pediatric sarcoma (PS, N=7) 
Protein mean median Q1 Q3 p value mean median Q1 Q3 p value 
IL17A 0.8 0.74 0.35 1.21 0.0003 0.2 0.36 -0.19 0.47 0.107 
IL17C 1.49 2.12 0.5 2.22 0.012 1.11 0.7 -0.53 2.11 0.172 
IL17D 0.42 0.43 0.06 0.67 0.089 0.27 0.24 0.02 0.65 0.325 
IL17F -0.18 -0.32 -0.46 -0.04 0.003 -0.1 -0.12 -0.27 0.03 0.002 
IL17RA 0.89 0.95 0.73 1.22 4.54825E-13 0.41 0.4 0.28 0.55 1.86558E-11 
IL17RB 0.46 0.57 0.3 0.66 6.34192E-06 0.38 0.29 0.12 0.44 2.93179E-05 

Pediatric systemic inflammatory disease (PSID, N=38) 
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Protein mean median Q1 Q3 p value 
IL17A 3.05 3.3 1.58 4.21 9.60647E-23 
IL17C 0.24 0.06 -0.71 1.09 0.216 
IL17D -1.34 -1.41 -1.66 -1.18 2.4143E-155 
IL17F 0.32 0.13 -0.19 0.46 0.015 
IL17RA 0.24 0.29 0.07 0.53 1.18553E-09 
IL17RB -2.09 -2.27 -2.71 -1.68 1.81172E-65 

Note: The data are adopted from Supplementary file S14 of Maria Bueno Alvez et al, Science, Vol 390, Issue 
6779, December 18, 2025; DOI: 10.1126/science.adx2678. P value is for the comparison between disease and 
healthy groups. P values in red indicate significantly increased levels; p values in green indicate significantly 
decreased levels; and p values in white indicate no significant differences. 
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