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Abstract

Hidradenitis suppurativa is a chronic, inflammatory skin disease of the hair follicle defined by 

recurrent nodules, tunnels and scarring involving the intertriginous regions. HS is associated with 

microbial dysbiosis and immune dysregulation. In HS, an increasing number of studies have 

investigated antimicrobial peptides (AMPs).  

A systematic literature search was conducted to identify studies on AMPs in HS. PubMed, 

EMBASE, and Cochrane Library were searched. All articles were manually screened based on 

title, abstract, and full text. Additionally, the reference lists of the included articles were screened 

and manually searched for relevant studies.

The final literature sample is comprised of 18 retrospective and prospective studies (non-review 

and non-commentary) published between 2009 and 2020.

This review demonstrates the multitude of AMPs in HS. Although the methodology of the studies 

may vary, the studies included indicate a consistent overexpression of hBD-2, S100A7, S100A8, 

and S100A9 at both mRNA and protein levels, and a decreased expression of hBD-1. Overall, the 

studies point to a dysregulation of AMPs in both lesional – and non-lesional HS skin. 
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Introduction

Hidradenitis suppurativa (HS) is a chronic, inflammatory skin disease of the hair follicle defined 

by recurrent nodules, tunnels and scarring involving the intertriginous regions. HS is associated 

with microbial dysbiosis and immune dysregulation. Although the role of the microbiome and a 

potential aberrant immune system remains unclear in the pathogenesis in HS, an array of studies 

have demonstrated dysregulated levels of antimicrobial peptides in HS. 

Skin‐produced antimicrobial peptides (AMPs), also known as host defense peptides, are key 

elements of innate immunity that play an essential role in the defense against microbial invasion. 

Defensins are a family of cationic AMPs, many of which are constitutively expressed in epithelial 

linings of the human organism. Defensins are classified as α-, β-, and θ-defensins according to 

their primary protein structures and topologies, i.e. sequence of the cysteine residues and 

intracellular disulfide pairs.1,2 These molecules function as a part of the innate immune response 

upon infection and inflammation, and primarily possess potent antimicrobial properties against 

Gram-positive- and negative bacteria, as well as some fungal and viral agents. Additionally, 

defensins are strong immunomodulators, facilitating the chemotaxis of proinflammatory 

molecules, and has thus been implicated in several chronic inflammatory conditions in the 

epithelium of the intestines,3,4 airways,5 and skin.6–8 While the significance of α- and θ-defensins 

in HS is unexplored, several β-defensins have been implicated, particularly human β-defensin 

(hBD) -1 through -3 have been studied.

S100 proteins are a family of small (9-13 kDa) proteins, many of which are constitutively 

expressed in the human epidermis.9 Among their many functions, including regulation of cell 

proliferation and differentiation, a subset of the S100 proteins are classified as AMPs and 

endogenous damage-associated molecular patterns (DAMPs).9,10 These S100 proteins display 

antimicrobial activity towards Gram-negative bacteria such as E. coli, P. gingivalis, L. 

monocytogenes, but also some Gram-positive bacteria, e.g., S. aureus and S. typhimurium.11–13 Of 

interest, there is substantial literature on the association between HS and S100A7 (psoriasin), 

S100A8 (calgranulin A), and S100A9 (calgranulin B). 

Currently, the members of the hBD and S100 protein families are the most investigated AMPs in 

HS and studies point to a both an up- and down regulation of these molecules in HS skin.14 This 
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review aims to provide an overview of the literature on AMPs in HS and discuss the potential role 

of AMPs in the pathogenesis in HS. 

Methods

A systematic literature search was conducted to identify studies on antimicrobial peptides in 

hidradenitis suppurativa. PubMed, EMBASE, and Cochrane Library was searched (search date 11 

April 2021) using the following MeSH terms and keywords: (“beta-Defensins” OR “human beta 

defensin” OR “S100 Proteins” OR “psoriasin” OR “Anti-Infective Agents” OR “Anti-Bacterial 

Agents” OR “Antimicrobial Cationic Peptides” OR “antimicrobial peptide”) AND (“acne inversa” 

OR “Hidradenitis Suppurativa”). All articles were manually screened based on title, abstract, and 

full text. Additionally, the reference lists of the included articles were screened and manually 

searched for relevant studies. Articles were included if they contained original data (retrospective 

and prospective studies, non-review and non-commentary), were in the English language. The 

Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA) flow diagram 

was used to illustrate the search process (Figure 1). 

Results

In total, the literature search yielded 684 citations (Figure 1). Of these, 16 papers met the inclusion 

criteria and were subsequently included in the review. Two additional articles were identified and 

included from the screening and manual search of literature lists of included studies, thus 

comprising the final literature sample of 18 studies published between 2009 and 2020.

Analyzed material and component, and molecular biologic laboratory analysis technique 

utilized

Fourteen studies analyzed biopsies from lesional HS skin, one study analyzed isolated outer root 

sheath (ORS) occipital hair follicles keratinocytes of patients with HS, one study analyzed whole 

blood, and one study analyzed the serum of patients with HS (Table 1). Eight studies analyzed 

both mRNA and protein levels of AMPs, three studies solely analyzed mRNA levels, while seven 

studies analyzed protein levels (Table 1).A
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For analysis of mRNA levels of AMPs, all studies but one utilized quantitative real-time 

polymerase chain reaction (qPCR). One study analyzed mRNA expression through DNA 

microarray. Immunohistochemistry (IHC) was the most commonly utilized laboratory technique 

for the measurement of protein levels of AMPs (11 studies), followed by enzyme-linked 

immunosorbent assay (ELISA) in six studies, and Western blotting in one study (Table 1).

The spectrum of antimicrobial peptides found in patients with HS

Members of the hBD family and the S100 protein family were the most commonly investigated 

AMPs in the included studies. Key findings are the consistent upregulation of hBD2 mRNA in 

seven out of ten studies (Table S2),15–21 upregulation of S100A7 mRNA and/or protein in six out 

of eight studies (Table S4),15,16,18,20,22,23 upregulation of S100A8 mRNA and/or protein in seven 

out of seven studies (Table S5),16,18,20,23–26 and upregulation of S100A9 mRNA and/or protein five 

out of six studies (Table S5).16,18,20,24,26 Other studied AMPs were hBD-1, -3, and 4; S100A12 and 

S100A15; RNase7, LL-37, DCD, α-MSH, lysozyme, PI3, OAS2, OASL, and LCN2 (Table S6).

Discussion

This review demonstrates the multitude of AMPs in HS. Although the methodology of the studies 

may vary, the studies included indicate a consistent overexpression of hBD-2, S100A7, S100A8, 

and S100A9 at both mRNA and protein levels, and a decreased expression of hBD-1.

hBD-1

hBD-1 is a constitutively expressed AMP which, in addition to keratinocytes, is produced by 

epithelial cells of the urinary tract, pancreatic duct, airway, and intestines.27–29 hBD-1 has 

antimicrobial activities predominantly against Gram-negative bacteria, but also fungal Candida 

spp., and certain viruses.30–33 

The majority of the studies investigating the expression of hBD-1 point to a downregulation in HS 

(Table S1). Several studies indicate decreased hBD-1 mRNA expression as well as protein 

production,21,23,34 while only one study reported no change in hBD-1 mRNA expression as 

compared to healthy controls.17 Through stimulation of ORS cells with muramyl dipeptide (MDP), 

Hotz et al. demonstrated a relative ratio in hBD-1 mRNA production of 0.2 in HS compared with 

healthy controls.23 Ardon et al. reported a deficiency ratio in hBD-1 protein levels of 0.5 in A
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lesional HS axilla relative to healthy controls through the application of transdermal analysis 

patches (TAP). Additionally, there were lower levels of hBD-1 mRNA in lesional HS axilla, ratio 

of 0.53, compared with non-lesional HS skin of the upper arm, possibly signifying a certain degree 

of focal distortion in addition to the systemic deficiency. Though, the results were not applicable 

for lesional HS groin vs. non-lesional groin or healthy controls, respectively.21

hBD-2

hBD-2 is produced by epithelial cells of the skin, oral cavity, airways, and renal tubules.35–38 Upon 

infection, hBD-2 is induced and exhibits potent antimicrobial activity against Gram-negative and 

some Gram-positive bacteria, i.e., staphylococcus aureus, and fungal Candida spp.39,40 

Additionally, hBD-2 possesses potent immunomodulatory effects, including chemotaxis for 

dendritic cells (DCs), monocytes, and T cells.41,42

In 2009, Schlapbach et al. demonstrated a 20-fold upregulation of hBD-2 mRNA in lesional HS 

epidermis in comparison to healthy controls.15 The upregulation of hBD-2 mRNA has since then 

been concurred on three other occasions, while one study found no upregulation (Table 

S2).17,20,23,34 Interestingly, two studies report lower levels of hBD-2 protein in lesional HS skin, as 

opposed to higher levels in one study.15,21,43 Schlapbach et al. argue that the deficiency of 

functional hBD-2 protein could be linked with the decreased levels of intestinal hBD-2 in Crohn’s 

disease, previously established as a risk factor for the disease.3 It should also be noted that the two 

former studies utilized IHC, thus a direct measurement of hBD-2 protein, while the latter applied 

noninvasive TAPs to lesional HS skin which measures hBD-2 protein antigens as a proxy for the 

actual protein quantity. Nonetheless, it is plausible that the overexpression of hBD-2 mRNA is 

secondary and compensatory in response to the diminished levels of functional hBD-2 protein.

hBD-3

Similar to hBD-2, hBD-3 is produced by epithelial cells of the skin, airways, oral cavity, but also 

the reproductive organs39,44,45 It is also a predominantly inducible, rather than constitutively 

expressed AMP, with antimicrobial activity towards both Gram-positive and -negative bacteria, 

and Candida spp.36,46,47 Lastly, hBD-3 also exhibit immunomodulatory effects comparable to that 

of hBD-2.42

There is diverging evidence regarding the involvement of hBD-3 in HS. Four studies reported 

upregulation of hBD-3 mRNA and protein, respectively.19,22,34,48 However, three other studies A
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found no upregulation of hBD-3 mRNA, nor protein (Table S3).17,21,23 The conflicting results may 

reflect the relatively small sample sizes within the individual studies, many of which have fewer 

than 20 study subjects, as well as the variance in the methods of analysis, e.g., IHC, TAP, and 

qPCR. Hofmann et al. described an upregulation and induction of hBD-3 at both the 

transcriptional and protein levels except in patients with severe HS, i.e., Hurley stage III.48 The 

authors argue that the reduced inducibility of hBD-3 in these patients might represent a 

predisposition to the development of severe HS due to the potentially greater susceptibility for 

bacterial superinfections. The lack of hBD-3 could also be explained from an immunological point 

of view, as hBD-3 has also shown inhibitory characteristics towards tumor necrosis factor (TNF), 

suggesting an anti-inflammatory function.49

Factors for the differential expression of hBDs

The mechanisms behind the decreased levels of hBD-1 in the pathogenesis of HS remain unclear. 

However, a few key fundamental differences set hBD-1 apart from hBD-2 and -3. Importantly, 

there are very distinct patterns in the regulation and expression of the three respective hBDs, i.e., 

hBD-1 production is stimulated by mononuclear blood leucocyte supernatants through an 

unknown mechanism, hBD-2 production is driven by bacterial endotoxins, while induction of 

hBD-3 is dependent on transactivation of endothelial growth factor.50 Furthermore, hBD-1 

displays far weaker proinflammatory and chemoattractive properties in comparison to hBD-2 and -

3.51 Lastly, hBD-1 is constitutively expressed by the keratinocytes of the epidermis which 

previously has shown no upregulation in inflammatory conditions of the mucosa and skin, while 

hBD-2 and -3 are highly inducible upon inflammation and infection.36,46 Thus, the relative 

deficiency of hBD-1 may precede the flares of HS and contribute to the early development of the 

disease, while hBD-2 and -3 are induced in response to the increasing local and systemic 

inflammation as the disease progresses (Fig.2). It may thus be speculated that the deficiency of 

hBD-1 could increase the likelihood of secondary colonization of Gram-negative anaerobic 

bacteria such as Prevotella spp. and Porophymonas spp. and potentially increase pathogenic 

properties of these species (Table 2). 

Giamarellos-Bourboulis et al. determined that high copy numbers of the β-defensin gene cluster 

(DEFB), encoding both hBD-2 and -3, was associated with high specificity for HS.19 High copy 

numbers of DEFB has previously been associated with predisposition to psoriasis.52 DEFB4 (also A
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known as DEFB4B), the specific gene encoding hBD-2, has also been reported as strongly 

upregulated in HS.18,20

S100A7

S100A7, highly expressed in hyperproliferative skin conditions such as atopic dermatitis and 

psoriasis, is an AMP best described for its proinflammatory capabilities. In psoriasis, the 

overexpression of S100A7 contributes to the dysregulation of epidermal differentiation.53 The 

chemotactic aspects of the AMP  mainly revolve around selective attraction of T cells and 

neutrophils.54 S100A7 exhibits inhibitory effects against dermal E. coli infections.55

Schlapbach et al. reported increased expression of both S100A7 mRNA and protein in lesional HS 

skin.15 These results have subsequently been confirmed in multiple studies (Table S4).18,20,22,23,34 

The upregulation of S100A7 in HS seems to be lower than that of psoriatic skin. Wolk et al. argue 

that the difference lies in the reduced upregulation of IL-22 found in patients with HS in 

comparison to psoriasis, as IL-22 is a key inducer S100A7.34 Additionally, Batycha-Baran et al.25 

demonstrated increased protein levels of S100A7 in lesional HS skin in comparison to perilesional 

HS skin.25 Interestingly, there were significantly lower serum concentrations of S100A7 protein as 

compared to both patients with psoriasis and healthy controls, thus contradicting previous 

findings. There was also a trend towards lower concentrations of S100A7 with increasing disease 

severity, i.e., higher Hurley stage. One study reported no upregulation of S100A7 mRNA 

compared with healthy controls.48

S100A8 and S100A9

S100A8 and S100A9 are multifaceted AMPs with proposed pathogenic functions in inflammatory 

conditions such as psoriasis, systemic lupus erythematosus, and rheumatoid arthritis.56 In response 

to bacterial infections, keratinocytes, neutrophils, macrophages, and monocytes secrete these 

proteins which in turn modulates the subsequent immune response.56 S100A8 and S100A9 exhibit 

antimicrobial activity towards K. pneumoniae, S. aureus, and S. typhimurium.11–13,57,58

All identified studies on the association between HS and S100A8 and S100A9, except one,23 

reported upregulation of S100A8 and S100A9 mRNA (Table S5).18,20,23,34,59 Furthermore, Two 

studies reported elevated protein levels of these AMPs in lesional HS skin and serum, 

respectively.20,24 Common for all the studies were the utilization of qPCR in the analysis of mRNA 

expression, thus yielding relatively unambiguous results.A
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S100A8 and S100A9 facilitate activation of keratinocytes, chemotaxis of and communication 

between other cells of the immune system, and constitute up to 40% of the cytosolic protein 

content of neutrophils, in line with the immunohistochemical findings in lesional HS skin.60,61 

Collectively, these AMPs form calprotectin, a mammalian protein complex, which plays central 

roles in both acute and chronic inflammation. Notably, fecal calprotectin, widely used as 

biomarker for the activity of inflammatory bowel disease (IBD), is overexpressed in patients with 

acute activity of HS, and has thus recently also been proposed as a biomarker for HS activity.62,63

Other AMPs

A variety of supplementary AMPs has also been associated with HS (Table S6). These include 

hBD-4, with antimicrobial activity against P. aeruginosa, also described in regard to 

psoriasis;46,52,64 S100A12, also known as calgranulin C which has significance for IBD, is highly 

upregulated in psoriasis, and possess antimicrobial activity against H. pylori;65–67 S100A15, also 

known as koebnerisin, upregulated in psoriasis and functions as a chemoattractant;68,69 RNase7, a 

broad spectrum antibiotic against both Gram-positive and -negative bacteria with additional 

negative immunoregulatory effects on the Th2 cell lineage;70,71 and LL-37, a potent 

immunoregulator implicated in several systemic inflammatory conditions such as psoriasis, 

systemic lupus erythematosus, rheumatoid arthritis, and atherosclerosis.72

Regulation of AMPs and their immunomodulatory effects

Common for many of the AMPs described herein are their inducibility by the proinflammatory 

cytokines, e.g., IL-1β, IL-6, TGF-β, IL-12/23, and IL-17, and cellular mechanisms involved in the 

pathogenesis of HS.

When microbial pathogens enter the human organism, they are met by pattern recognition 

receptors (PRR) on macrophages (Figure 2). Upon activation by pathogenic molecular motifs 

called pathogen associated molecular patterns (PAMPs) on the microbial cell membranes, 

macrophages induce the secretion and production of first line proinflammatory cytokines, 

predominantly of the IL-1 cytokine family, IL-1α, IL-1β, and IL-18.73 Members of the IL-1 

cytokine family, especially IL-1β, are potent inducers of both hBD-2, LCN2, S100A7, and 

calprotectin, thus also S100A8 and S100A9.74–77 IL-1β, in concert with IL-6, TGF-β, and IL-23, 

all of which are upregulated in HS, promotes the differentiation of the Th17 cells.78,79 Th17 cells 

produce IL-17A and IL-17F, which synergistically induce the expression of multiple AMPs, A
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including hBD-2, hBD-3, S100A8, S100A9, S100A12, and LCN2.16,39,80–82 Furthermore, members 

of the IL-17 family induce the production of several chemokines, e.g. CCL20 and CCR6, many of 

which possess antimicrobial capabilities in addition to their main functions as chemoattractants for 

various cells of the immune system.83

As mentioned previously, certain AMPs also exhibit potent chemotactic properties towards both 

neutrophils and lymphocytes, the main producers of the proinflammatory cytokines involved in 

HS. Thus, the AMPs, chemokines, and interleukins collectively create a positive, inflammatory 

feedback loop.84

Limitations to the included studies

There are large variations in the way results are reported across the included studies. One distinct 

inadequacy is the lack of quantifiable data in several studies. Rather, the results are reported 

graphically through bar charts with p-values, thus deeming a challenge to compare the results 

despite possibly having similar methods of analysis. 

While some studies do report mean fold changes of AMP protein or mRNA in comparison to their 

respective control groups, only two studies have included results on the differential expression of 

AMPs for each individual patient.19,85 Considering the relatively small study populations and the 

ambiguity regarding the role of AMPs in HS, this would increase the interpretability of the results.

It is important to appreciate the cutaneous site of control samples used in respective studies. There 

is robust evidence that different cutaneous body sites have significant differences in the expression 

of innate-immune related chemokines and cytokines.86 This also extends of AMPs including LL-

37. Specifically in HS, the stratification of lesional tissue biopsies by the presence of absence of 

epithelialized tunnels is an important confounding variable given that proliferating keratinocytes 

are the major source of AMPs in human skin.87 Certainly, future studies examining AMPs in HS 

need to utilize consistent definitions of lesional, perilesional and site-matched non-lesional skin in 

order to avoid the potential confounders of these factors.88

Another limitation is the lack of or insufficient demographic description in some of the studies, 

i.e., gender, age, and disease severity. All but one study did not report the BMI of the subjects,21 

six studies did not report gender distributions,18,19,23,25,59,89 and one study did not disclose the size 

of their healthy control group.26 Disease severity was for the most part limited to the distribution 

of patients among Hurley stages, only one study included the mean Hidradenitis Suppurativa A
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Score of the study population.90 Thus, there is no uniformity in the demographic descriptions to 

the included studies, diminishing the between-study comparability (Table 1).

Additionally, only eight out of 18 studies analyzed their applicable AMPs at both translational and 

transcriptional levels, rendering any opinions on the causality of the differential expression of the 

AMPs quite speculative.

Conclusion and future perspectives

Herein, we reviewed the involvement and hypothesized roles of AMPs in the pathogenesis of HS. 

A multitude of these proteins are upregulated in HS, and in addition to their antimicrobial 

activities, most of them possess strong immunomodulatory capabilities. Future studies 

investigating both epigenomic, genomic, as well as protein expression are warranted to achieve a 

more comprehensive view of their potential significance in the pathogenesis of HS.
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Table 1. Overview of included studies

Reference Year Analyzed AMP Material Analyzed 

component

Method Study population Mean age (SD) Age range BMI (SD) Control population 

(n)

Schlapbach et 

al15

2009 hBD-2, S100A7 Biopsy mRNA, protein qPCR, IHC 6 (2 male, 4 female) 34 (-)* 24-41 - Healthy (6)

Wolk et al.34 2011 hBD-1, hBD-2, 

hBD-3, S100A7, 

S100A8, S100A9

Biopsy mRNA qPCR 7 (4 male, 3 female) 36 (14) 18-61 - Healthy (8)

Hofmann et al.48 2012 hBD-3, S100A7, 

RNase7, DCD

Biopsy mRNA, protein qPCR, IHC, 

ELISA

36 (13 male, 23 

female)

35 (-)* 20-69 - Healthy (57)

Bechara et al.17 2012 hBD-1, hBD-2, 

hBD-3, LL-37, 

RNAse7

Biopsy mRNA qPCR 17 (7 male, 10 female) - 22-50 - Chronic ulcer (5)

Drenó et al.43 2012 hBD-2, hBD-4, α-

MSH

Biopsy Protein IHC 12 (0 male, 12 female) 29.4 (8.4) 19-42 - Healthy (6)

Mozeika et al.85 2013 hBD-2 Biopsy Protein IHC 14 (3 male, 11 female) - 22-59 - Healthy (2)

Wieland et al.24 2013 S100A8, S100A9, 

lysozyme

Serum Protein ELISA 29 (9 male, 20 female) 40.6 (14.8) 21-74 - Healthy (51)

Hotz et al.23 2016 hBD-1, hBD-2, 

hBD-3, S100A7, 

S100A8, S100A9, 

RNAse7

ORS 

occipital hair 

follicles 

keratinocytes

mRNA qPCR 6 (-) - - - Health (6)

Coates et al.18 2016 S100A7, S100A8, 

S100A15, DCD

Biopsy mRNA, protein qPCR, ELISA 17 (-) - - - Non-lesional (13)

Lima et al.26 2016 S100A8, S100A9 Biopsy Protein IHC, Western 

blot

22 (10 male, 12 

female)

38.2 (-) 19-60 - Healthy (undisclosed)
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Giamarellos-

Bourboulis et 

al.19

2016 hBD-2 Whole blood Protein ELISA 27 (-) - - - Healthy (10)

Thomi et al.89 2018 LL-37 Biopsy mRNA, protein qPCR, IHC 24 (-) 36.5 (-) 21-51 - Healthy (9)

Shanmugan et 

al.90

2018 DCD Biopsy mRNA Microarray 10 (6 male, 4 female) 35.3 (-) - - Healthy (11)

Jenei et al.20 2019 hBD-2, S100A7, 

S100A8, S100A9, 

LCN2

Biopsy mRNA, protein qPCR, IHC 8 (4 male, 4 female) 31.0 (12.5) 20-60 - Healthy (8)

Emelianov et 

al22

2019 hBD-3, S100A7, 

lysozyme, α-

MSH, LL-37

Biopsy Protein IHC 18 (7 male, 11 female) - 19-62 - Healthy (10)

Batycka-Baran 

et al.25

2020 S100A7 Biopsy mRNA, protein qPCR, IHC 14 (-) 39.4 (-) 23-59 - Healthy (12)

Batycka-Baran 

et al.25

2020 S100A8, S100A15 Biopsy mRNA, protein qPCR, IHC 14 (-) 39.4 (-) 23-59 - Healthy (12)

Ardon et al.21 2020 hBD-1, hBD-2, 

hBD-3

TAP Protein ELISA 10 (4 male, 6 female) - - 23.1 (3.3) Healthy (10)

Abbreviations: qPCR, quantitative polymerase chain reaction; IHC, immunohistochemistry; ELISA, enzyme-linked immunosorbent assay; ORS, outer root sheath; TAP, transdermal analysis patch.

*Median.

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

Table 2. Overview of investigated AMPs in HS and their presumed function in the skin

AMP Presumed antimicrobial function Presumed immunomodulatory function

hBD-1 Predominantly acts on Gram-negative bacteria, 

less potency towards Gram-positive bacteria. 

Also acts on fungal Candida species and 

enveloped viruses, e.g., HIV-1.

Chemotaxis for T cells.

hBD-2 Predominantly acts on Gram-negative bacteria, 

less potency towards Gram-positive bacteria. 

Also acts on fungal Candida species.

Chemotaxis for T cells, neutrophils, mast cells 

and macrophages.

hBD-3 Exhibits potency against both Gram-negative 

and -positive bacteria, and fungal Candida 

species.

Chemotaxis for monocytes and macrophages.

S100A7 Highly effective against E. coli. Chemotaxis for T cells and neutrophils.

S100A8 Exhibits potency against both Gram-negative 

and -positive bacteria.

Chemotaxis for neutrophils and monocytes.

S100A9 Exhibits potency against both Gram-negative 

and -positive bacteria.

Chemotaxis for neutrophils.
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Figure legend 

Figure 2. Microbial pathogens are phagocytosed by macrophages, and the subsequent secretion of 

IL-1β induces the production of hBD-2 and S100A7. Simultaneously, neutrophils upregulate the 

expression of S100A8 and S100A9. Attracted lymphocytes differentiate to Th17 cells which in 

turn produce IL-17, further upregulating the production of hBD-2, hBD-3, S100A8, and S100A
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