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Effect of microRNA-29 deletion
and anti-IL4 receptor drug

O application on murine B cells’ IgE

secretion

and theoretical biology

GRAPHICAL ABSTRACT INTRODUCTION

Part of immunity is the ability of an organism to respond to foreign agents, with antibodies produced by B cells

playing a critical role in this defense. Our laboratory investigated how the absence of microRNA-29 (miR-29) in B
murine cells leads to IgE overproduction. Previous work by our lab indicates that miR-29 is essential for
op [ Nors regulating the expression of the gene for Interleukin-4 receptor (ll14ra). In B cells with a miR-29 knockout, there
e Is an overexpression of 1l14Ra, resulting in increased IgE production when high levels of IL-4 cytokines are
present.
Bcell WT R B O s~ In our study, we used serum samples from wild type mice (WT) and genetically modified mice (BAmiR-29),

METHODS & RESULTS

Enzyme-Linked Immunosorbent Assay

where the gene encoding miR-29 was removed in B cells using the Cre-lox recombination system. Genotypes of
our serum samples were confirmed using PCR and Electrophoresis results from NYU Langone’s Koralov Lab. We
then conducted further experiments using Enzyme-Linked
Immunofluorescence Assay (lIFA), and single-cell sequencing to understand the effects of miR-29 gene deletion
in murine B cells and to determine if the anti-IL4Ra drug can bind to IL4Ra and reduce IgE overproduction.

Immunosorbent Assay (ELISA), Indirect

HEp-2 IIFA (Indirect Immunofluorescence Assay on HEp-2 Cells)
The indirect immunofluorescence assay can be used to study the concentration of

(ELlSA) IIFA METHOD: antibodies bound to specific parts of cells. Our laboratory aimed to assess wether
there are anti-nuclear antibodies (ANA) present in the serum from different mouse

We used ELISA to quantify IgE antibodies in the serum samples
from 4 groups of mice. 2 out of the 4 groups were treated with
our anti-IL4Ra drug targeting the IL4 receptor. -

genotypes. Our experiments consisted of two groups of slides covered with human
larynx epithelial cells (HEp-2) or mouse kidney and stomach cells. The wells with the
cells were covered with serum derived from investigated mouse groups (WT mice, or
BAMIiR29 mice (B29) with or without anti IL4Ra drug) and incubated at room
temperature, then washed with the PBS solution. For a positive control, we used WT

e Wild Type (WT) Mice :
e Wild Type (WT) Mice with anti-IL4Ra treatment : = mice serum from mice immunized with pristane or purified human anti HEp-2
e BMR29 (B29) Mice s e antibodies, and for negative control a PBS solution was used. Next, a solution of
e BMR2 (B29) Mice with anti-IL4Ra treatment y JL\ - antibodies specific to mouse antibodies and conjugated with a fluorescent dye
e sy (fluorescein isothiocyanate, FITC) was distributed on the wells and incubated. After
washing, samples were placed in a T-1824 (Evans blue) dye solution to achieve cell

Results: membrane staining.
e The non-drugged B*™** mice had a higher IgE level than The cells were examined under a fluorescent microscope. The fluorescent dye
non-drugged WT. attached to the secondary antibody enabled visualization of the ANAs.

e In both the WT mice and B*™*?’ mice treated with the
anti-IL4Ra drug, the IgE levels were significantly low.
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CONCLUSIONS & DISCUSSION

Knocking out the gene coding for miR-29 significantly increases the IgE level of the samples. Our ELISA experiments
indicated that the Wild type (WT) mice had low IgE levels, likely due to the presence of miR-29 regulating the expression of
l14ra. Similarly, the mice treated with the anti-IL4Ra drug also exhibited low IgE levels, confirming the drug's efficacy in
reducing the 1l14ra overexpression. In contrast, the untreated B*™R?° mice had significantly higher IgE levels. The HEP2 IIFA
experiments revealed a strong presence of antinuclear antibodies (ANAs) in the untreated B“™R?° mice, suggesting an
autoimmune response. This response was confirmed to be inhibited by the anti-IlL4Ra drug; this fact is supported by
significantly lower ANAs levels in treated mice serum. We also performed IIFA using mouse stomach and kidney cells;
however, the slight presence of ANA in the negative control compromised the accuracy of these findings, necessitating
repetition of this part of the experiment for reliable results. Despite this, we observed that untreated B2™R?? mice displayed
a more intense autoimmune reaction than those treated with the anti-IL4Ra drug, further supporting the drug's efficacy.

Mpoaykumsa IgE y Mbiwen ¢ HokaytoM miRNA29 (BAmiR29) 6b1n1a 3Ha4YMTENBHO Bbille, YEM Y Mbilen ankoro tuna (WT), 4to npuBoanIo K
PA3BUTUIO aTOMUYECKOro Aepmatuta y Mblwlen. AHTU-IL4ARa npepoTBpallan pa3Butue gaHHoro ¢eHotuna: ypoBeHb IgE cHwXancsa y
BAmMIiR29, nonyyawowmx aHTU-IL4Ra. ISkcnepumeHTtbl HEp-2 NDA BbisBuan aHtTuaaepHble aHtutena (ANA) y HeNeydyeHHbIX Mbllen
BAMIR29, yka3blBasgd Ha pa3BUTUE AyTOUMMMYHHOM peakumn. OAHAKO B CbIBOPOTKE MbIlUEN, MPOSAEYEHHbIX npenapatoM aHTu-IL4Ra,
YPOBEHb aHTUAAEPHbIX AHTUTEN Obl1 HMXKE, YEM Y Mblllen, He nonyydarwmx nekapcrso. Henpsmonm UDA TakKe 6bi1 BbINOJHEH Ha
ANUTENUN XKenyaKka U novyeyHoM snutenmun. OTpuuaTtenbHblM KOHTPOb codeprkan HeboNblioe KOJMYECTBO aHTUSAAEPHbIX aHTUTEeN.
OaHaKo ypoOBEHb ayTOMMMYHHbIX aHTUTEN B CbIBOPOTKE Mbilen BAMIR29, nponevyeHHbiXx aHTU-IL4Ra, Obin HMXKE, YEM Y MbILLEN, HE
Noly4yaloLmX JIeKapcTBO. DTO NOATBEPXKAAET poJib peuenTtopa K IL4 B yBenndeHmnn konmyectsa Igk npu peneumm MnkpoPHK?29.

Results MKS IIFA:

e The positive control demonstrates well-

defined concentrations of the antibodies;
however, the negative control also exhibits
a detectable level of signal, albeit lower.

e Thecells treated with serum from
BAmMIiR29 mice without the anti-IL4Ra drug
show more ANAs, than the BAmiR29 with
the anti-IL4Ra.

e Cellstreated with WT mice serum
exhibited minimal to no presence of ANAs.

Results HEp-2 IIFA:

e In the BAmMIR29 mice without the anti-
IL4Ra drug, there was a stronger presence
of antinuclear antibodies (ANAs) in the
serum, compared to the serum from
BAMIR29 mice treated with the anti-IL4Ra
drug.

e The WT mice serum did not show any
presence of ANAs
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miR29 inhibits the translation of
the IL4 receptor transcript,
making B cells less active and
producing less IgE. The inhibition
of the IL4 receptor decreased the
IgE levels. This can be a potential
target for an anti-allergy
treatment or Atopic Dermatitis.

With this research, we can also
think what is causing the

development of Atopic Dermatitis,

the inhibition of IL4 receptor
translation by miRNA-29 or the
presence of external antigens or
both.
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miR-29’s role in regulating the
immune response and in
autoimmune diseases

DISCUSSION

Created with BioRender Poster Builder


Anna Puzyreva


