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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 
regulating the expression of the gene for Interleukin-4 receptor (Il4ra). In B cells with a miR-29 knockout, there 
is an overexpression of Il4Ra, resulting in increased IgE production when high levels of IL-4 cytokines are 
present.

In our study, we used serum samples from wild type mice (WT) and genetically modified mice (BΔmiR-29), 
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 Immunosorbent Assay (ELISA), Indirect 
Immunofluorescence Assay (IIFA), 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.

METHODS & RESULTS 

Enzyme-Linked Immunosorbent Assay 
(ELISA)
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.

● Wild Type (WT) Mice
● Wild Type (WT) Mice with anti-IL4Ra treatment
● BΔmiR-29 (B29) Mice
● BΔmiR-29 (B29) Mice with anti-IL4Ra treatment
 

Results:
● The non-drugged BΔmiR29 mice had a higher IgE level than 

non-drugged WT.
● In both the WT mice and BΔmiR29 mice treated with the 

anti-IL4Ra drug, the IgE levels were significantly low.

HEp-2 IIFA (Indirect Immunofluorescence Assay on HEp-2 Cells)
The indirect immunofluorescence assay can be used to study the concentration of 
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 
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 
BΔmiR29 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 
mice serum from mice immunized with pristane or purified human anti HEp-2 
antibodies, and for negative control a PBS solution was used. Next, a solution of 
antibodies specific to mouse antibodies and conjugated with a fluorescent dye 
(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 
membrane staining.

The cells were examined under a fluorescent microscope. The fluorescent dye 
attached to the secondary antibody enabled visualization of the ANAs.

Results MKS IIFA:
● The positive control demonstrates well-

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

● The cells treated with serum from 
BΔmiR29 mice without the anti-IL4Ra drug 
show more ANAs, than the BΔmiR29 with 
the anti-IL4Ra.

● Cells treated with WT mice serum 
exhibited minimal to no presence of ANAs.

 
Results HEp-2 IIFA:
● In the  BΔmiR29 mice without the anti-

IL4Ra drug, there was a stronger presence 
of antinuclear antibodies (ANAs) in the 
serum, compared to the serum from 
BΔmiR29 mice treated with the anti-IL4Ra 
drug.

● The WT mice serum did not show any 
presence of ANAs

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 
Il4ra. Similarly, the mice treated with the anti-IL4Ra drug also exhibited low IgE levels, confirming the drug's efficacy in 
reducing the Il4ra overexpression. In contrast, the untreated BΔmiR29 mice had significantly higher IgE levels. The HEP2 IIFA 
experiments revealed a strong presence of antinuclear antibodies (ANAs) in the untreated BΔmiR29 mice, suggesting an 
autoimmune response. This response was confirmed to be inhibited by the anti-IL4Ra 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 BΔmiR29 mice displayed 
a more intense autoimmune reaction than those treated with the anti-IL4Ra drug, further supporting the drug's efficacy.  

Продукция IgE у мышей с нокаутом miRNA29 (BΔmiR29) была значительно выше, чем у мышей дикого типа (WT), что приводило к 
развитию атопического дерматита у мышей. Анти-IL4Ra предотвращал развитие данного фенотипа: уровень IgE снижался у 
BΔmiR29, получающих анти-IL4Ra. Эксперименты HEp-2 ИФА выявили антиядерные антитела (ANA) у нелеченных мышей 
BΔmiR29, указывая на развитие аутоиммунной реакции. Однако в сыворотке мышей, пролеченных препаратом анти-IL4Ra, 
уровень антиядерных антител был ниже, чем у мышей, не получающих лекарство. Непрямой ИФА также был выполнен на 
эпителии желудка и почечном эпителии. Отрицательный контроль содержал небольшое количество антиядерных антител. 
Однако уровень аутоиммунных антител в сыворотке мышей BΔmiR29, пролеченных анти-IL4Ra, был ниже, чем у мышей, не 
получающих лекарство. Это подтверждает роль рецептора к IL4 в увеличении количества IgE при делеции микроРНК29.
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