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Figure 2

Tissue distribution and expression of RNase L. The expression of RNase L
in the tissue extracts from eight organs (A) and several types of cells (B).
Sp cells, primary splenocytes; BMM, bone marrow derived macrophages;
NIH3T3, mouse fibroblasts; MEFs, mouse embryonic fibroblasts. (C) IFNa
induces the expression of RNase L in NIT 1 cells. NIT 1 cells were treated
with 1000 units/ml of IFNa (R&D Systems) for 16 h and the level of RNase L
in the cells was determined by western blot analysis. (D) Mice (two per
group) were treated with or without poly I:C at a concentration of 5 ng/g
body weight every other days for 1 week (three times) and the level of
RNase L in the pancreatic tissue extracts was determined by western blot
analysis with a polyclonal antibody to mouse RNase L.

in the pancreatic tissue extracts was measured. Poly I:C
was a potent inducer of the RNase L expression in the
pancreas (Fig. 2D).

The onset of type 1 diabetes is delayed in RNase-L-
deficient mice

Viral infection is believed to be a potent factor in
triggering autoimmune responses in the pancreas,
resulting in destruction of B-cells, leading to absolute
deficiency of insulin. Indeed, poly I:C, a type of dsRNA
commonly used to mimic viral infection, is able to
effectively induce the onset of type 1 diabetes in
CS57BL/6 mice expressing B7.1 under the control of a
RIP on pancreatic B-cells islets (RIP-B7.1) in an IFNa-
dependent manner (Devendra et al. 2005). RNase L can
be induced by both poly I:C and IFN« in vitro and in vivo
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and mediates the functions of IFNea. To determine the
role of RNase L in the onset of type 1 diabetes induced
by poly I:C, RNase L / RIP-B7.1 mice were created by
cross-breeding an RNase L / mouse (C57BL/6) with a
CS57BL/6.RIP-B7.1 mouse (RIP-B7.1 mouse). The geno-
type of these mice was determined by PCR as shown
in Fig. 3A. The onset of type 1 diabetes was first induced
using STZ, a glucose analog known to induce diabetes
in experimental animals. Mice received i.p. injections
of 40 mg/kg STZ for five consecutive days, the blood
was collected from the saphenous vein, and the level
of glucose was measured as described in the Reagents
and methods section. As shown in Fig. 3B, mice with
RIP-B7.1 were more sensitive to STZ-induced onset of
diabetes and RNase L deficiency markedly delayed the
progress of this disease. To determine whether RNase
L mediates poly I:C-induced onset of type 1 diabetes,
RNase L*/* and RNase L / RIP-B7.1 mice received
injections (i.p.) of S pg/g body weight poly I:C daily for
7 days, and then injections (i.p.) of insulin at a dose of
25 pg/mouse on day 14 after poly I:C treatment. Diabetic
progress in these mice was monitored every week and
mice were considered diabetic after observation of two
consecutive blood glucose values of at least 250 mg/dl.
As shown in Fig. 3C, the onset of diabetes was
significantly delayed in the RNase L / RIP-B7.1 mice.
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Figure 3

Effect of RNase L on STZ and poly I:C induced diabetes. (A) Genotyping
of B7.1 RL~/~ mice. (B) Incidence of diabetes in RNase L (RL)*/* and
RL~/~(n=10 for each group), B7.1 RL*'* (n=8) and B7.1 RL™/~(n=9) mice
after injection of 40 mg/kg STZ for five consecutive days. (C) Incidence of
diabetes in B7.1 RL*/* (n=9) and B7.1 RL™'~(n=8) mice after injection of
5 ug/g body weight poly I:C intraperitoneally daily for 7 days, and then
injection of 25 pg/mouse of insulin intraperitoneally on day 14 after poly
1:C treatment. The glucose levels in the blood samples were measured
using a blood sugar test kit (Pointe Scientific). Mice were considered
diabetic after measurement of two consecutive blood glucose values of
at least 250 mg/dl.



RNase L facilitates infiltration of immune cells

RNase L is highly expressed in the thymus, spleen, and all
immune cells examined. As the infiltration of immune
cells initiates the progress of this disease, we investigated
whether the delay in the onset of type 1 diabetes was
caused by slowdown of immune responses in the
pancreases of RNase L-deficient mice. RNase L™/" and
RNase L / RIP-B7.1 mice were treated with poly I:C for
40 days and then killed and the pancreatic tissues were
embedded and sectioned at a thickness of 5 um, followed
by hematoxylin and eosin (H&E) staining. Interestingly,
the population of infiltrated immune cells was strikingly
reduced in the islets of RNase L / mice, indicating that
the involvement of RNase L in poly I:C-induced onset of
diabetes may be through the regulation of the infiltration
of immune cells (Fig. 4A). To determine the identity of
these infiltrated immune cells, immunohistostaining
for macrophages, CD4", and CD8*T cells was performed.
Apparently, the majority of the infiltrated immune cells
in the islets of the pancreas from RNase L™/
CD8-positive T cells, although some CD4-positive T cells
were found in islets from both types of mice (Fig. 4B).
However, macrophages were undetectable in the islets
from both types of mice using either CD11b or F4/80
as a biomarker (not shown). The finding indicates that
CDS8-positive T cells may be the effector cells in the
destruction of B-cells in the islets of the pancreas from
RNase L*/* RIP-B7.1 mice after poly I:C treatment. As

expected, the insulin levels in the islets of RNase L '
L+/+

mice were

mice were significantly higher than those in RNase
mice before and after poly I:C treatment (Fig. 4C).

RNase L is associated with subclasses of immune cells
in the spleen and T cell function in the blood

RNase L / mice display enlarged, hypercellular
thymuses, indicating that RNase L may be involved
in the development of thymocytes and T cell function.
To determine whether RNase L affects T cell function,
lymphocytes isolated from the blood of RNase L*/* and
RNase L / mice were subjected to analysis of their
cytotoxic activity against retinal endothelial cells. As
shown in Fig. 5A, lymphocytes from RNase L / mice
exerted 46% lower cytotoxic activity than those from
RNase L*/* mice. CD4*CD25" regulatory T cells (Tregs)
have emerged as a dominant peripheral mechanism
of immune suppression of self-reactive T cells and a
master switch factor controlling the balance between
tolerance and immunity (Johnson et al. 2013). It has

282

A RNase L**

RNase L7~

Control

B RNase L** RNase L7~
-
= I r e . 3 -{I:“! %
CcD4* t“‘ ..' o a2 -
e e T A
PRl P S - i IR -
* a8 e o -
C RNase L** RNase L7~

Control ©

Poly I:C

Figure 4

RNase L dependent infiltration of immune cells in the islets in response
to poly I:C. (A) Hematoxylin and eosin stained pancreatic islets from

B7.1 RL™" and B7.1 RL™/~mice after treatment with or without poly I:C.
(B) Immunohistological staining of CD4* and CD8* T cells in the islets from
the two types of mice after poly I:C treatment. (C) Immunohistological
staining of insulin in the islets from the two types of mice before and after
poly I:C treatment. Magnification X40.

been demonstrated that CD4"CD25" Tregs, in par-
ticular CD4"CD25%FoxP3* Tregs, are very important
in controlling the development of diabetes in NOD
mice (Manirarora et al. 2008, Kaminitz et al. 2014).



