


We found that Ldlr�/�Il23r�/� mice displayed modestly
reduced Th17 generation, which was associated with a
reduction of blood neutrophils16; however, loss of IL-23
signaling did not affect lesion size or phenotype. Transfer of
Ldlr�/�Il23r�/� CD4+ T cells to Ldlr�/�Rag1�/� recipient
mice resulted in reduced levels of Th17 and IL-17+IFN-c+ Th17
cells, demonstrating that IL-23 plays a role in promoting Th17
responses during lymphopenia-induced proliferation, but
failed to reduce atherosclerosis. These results indicate that

the IL-23-dependent differentiation of “pathogenic” Th17
effector cells, which has been shown to contribute to
inflammation and tissue damage in chronic autoimmune
disease,6,7 does not have significant effects on atherosclero-
sis in Ldlr�/� mice. Moreover, in hypercholesterolemic
nonlymphopenic mice, levels of IL-17+IFN-c+ double-produ-
cing Th17 cells are very low (�0.05% of CD4+ T helper cells),
further suggesting that this cell population is not a key player
in atherosclerosis.
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Figure 4. Interleukin-23R (IL-23R) signaling limits IL-17 production but does not affect plaque development. Ldlr�/� or Ldlr�/�Il23r�/� CD4+

T cells were injected into Rag1�/�Ldlr�/� hosts that were fed a HFD for 10 weeks (n=8–9). CD4+ T cells in spleen and blood (A) as well as
pooled digested aorta and perivascular adipose tissue (PVAT; B). Splenic IFN-c+ Th1, IL-17+ Th17 or IFNy+IL-17+ double-producing CD4+ T cells
(C and D), CD4+ T effector cells (E) and blood neutrophils (F). Aortic sinus lesions, collagen, and necrotic core area were analyzed (G through J).
Scale bar=100 lm. **P<0.01, ***P<0.001. HFD indicates high-fat diet; IFN, interferon; SPL, spleen.
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IL-23 is a dimer consisting of p40 and p19 subunits, p19
being specific for IL-23 while p40 is shared with IL-12. It has
been reported that IL-23R signaling can influence Th1
polarization,17 indicating that loss of IL-23R signaling in our
study may have secondary effects. Although we cannot rule
out any secondary effect on Th1 priming, levels of Th1 cells
were similar in spleen and lymph nodes of mice lacking IL-23R
signaling compared with wild-type mice. Monoclonal antibod-
ies against the IL-23/IL-12p40 subunit (e.g. ustekinumab) are
used to treat patients with psoriasis or Crohn’s disease.
Recently an antibody targeting IL-23p19 (guselkumab) was
approved for patients with psoriasis. A 5-year follow-up of
patients treated with IL-12/IL-23 blockade demonstrated no
effect of treatment on cardiovascular events.18 Our study is in
agreement with IL-23R signaling blockade not having a
significant effect on atherosclerosis.

Several limitations of our study should be noted. First, as
IL-23 is pivotal for controlling gut immune responses, it is
possible that animal facility environment, in particular the
presence of segmented filamentous bacteria, which is known
to influence Th17 responses, may affect the outcome of the
experiment.19 Second, we investigated atherosclerosis at
10 weeks and thus cannot exclude a role for IL-23R in early or
very late plaque development. Third, although abrogation of
IL-23R signaling did not affect atherosclerosis, systemically or
locally elevated levels of IL-23 may influence plaque devel-
opment. Notably, patients with psoriasis and psoriatic arthritis
are at an increased risk of cardiovascular disease, and these
diseases are associated with an increased IL-17 expression in
the skin.20

In summary, our study demonstrates that loss of IL-23R
does not have a significant impact on development of
atherosclerosis in mice.
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Figure S1. Expression of IL-23R: Effect of diet, cell type and tissue distribution. 

Heterozygous Ldlr-/-IL23reGFP/WT mice were fed high fat or chow diet and analyzed by flow 

cytometry for IL-23R-expressing cells. Example of gating for IL23R+ cells (A, top row) and 

analyzing IL23R+ cells for TCRβ+ and TCRγδ+ cells (A, bottom row). Percent IL-23+ (eGFP+) cells 

of live CD45.2+ leukocytes in various tissues in mice fed chow or high-fat diet (HFD; B). Gating 

strategy for IL-23R-eGFP+ and IL23R-eGFP- CD4+ T cells (C). ** p<0.01
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Figure S2. Immune phenotype comparing Ldlr-/- and Ldlr-/-Il23r-/- fed high fat diet.

Th1 and Th17 cells in pooled (n=3-4) digested aorta and perivascular adipose tissue (PVAT) after 

10 weeks of HFD comparing Ldlr-/- and Ldlr-/-Il23r-/- mice (A). Total cell counts in lymphoid organs 

(B) and levels of monocyte subsets (C) in blood were quantified. Numbers of lesional CD4+ T cells 

analyzed by immunohistochemistry (D). 
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Figure S3. eGFP signal in transferred Ldlr-/-Il23r-/- CD4+ T cells.

Rag1-/-Ldlr-/- mice on high-fat diet were injected with Ldlr-/- or Ldlr-/-Il23r-/- (Ldlr-/-Il23reGFP/eGFP) T cells 

and harvested 10 weeks later. Blood CD4+ T cells were analyzed for eGFP-IL-23R signal by flow 

cytometry.
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