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==~ The Role of H2AC21 and H2AC11 in Reducing Thymic Epithelial Cell Proliferation
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The thymus is a primary lymphoid organ that o . We hypothesize that the downregulation of histone
plays an |mporta.nt role in T cell maturat.lon In Figure 3, blue dots m : In Figure 4, we took note genes H2AC21 and H2AC11 in TECs contributes to
and gdaptlve Immune system .functlon. represent significantly | ° of the overexpression of decreased TEC proliferation and lower T cell
Over time, the structure and function of the downregulated genes -] e | nucleosomes/packaged maturation rates, accelerating thymic involution.
thymus degrades in a process known as and red dots represent | c T - .II?’:‘;:ZZZIZ DNA as it related to
thymic mvo.lutlon, resulting in a degreased significantly upregulated | --;‘_\ ¢ -==| histones. We also noted PROPOSED EXPERIMENT
output of naive T lymphocytes. Involution can genes. We noted the A : i . overexpression of genes
be acc?lerated by NUMErous stressors, many down-regulation of T g . ° in the immune response Developing thymic lobe organoids
of which are as;oua{:ed .WIth spaceflight. histone genes and the " 1;}% o and immune system kepciniie g ieieeen
Moreover, as Thymlc Eplthe“al Cells (TECS) dare upregulation of stress K ° process pathways. - cultured in standagrdgcell medium for 14 days
crucial to regulating thymopoiesis, it is response genes. L ot
imperative to understand the complications Figure 3: Team-generated Volcano plot. Figure 4: Team-generated GoSeq plot.
. . . . Three organoids with histone Three organoids with cyclin

associated with aberrant TEC proliferation, genes H2AC21 and H2ACT1 genes CDK25 and CDK1

silenced using siRNA silenced using siRNA

especially under spaceflight conditions. TRANSCRIPTOMICS ANALYSIS

Aim 1: To measure the effects of Aim 2: To determine the effects of
B AC KG RO U N D S I GN I F I CA N T GE N E S P ATH WAY ANALYS I S silenced histone genes H2AC21 and decreased TEC proliferation as a result
H2AC11 on the proliferation of of silenced CDC25 and CDK1 on the

Our research investigates GLDS-289, a study In examining Gene Set Enrichment Analysis of Literature strongly suggests that CDC25 isoforms thymic epithelial cells (TECs). maturation of T cells.

conducted by the Japanese A'erospace downregulated genes in the microgravity group regulate the Cyclin B/CDK1 complex, which is - TEC proiferation measured hrough -1 cell maturation measuredusing
. . : - . : itori taboli TEC :: production of effector cytokines an :

Exploration Agency (JAXA). Over two missions  (Figure 5) of the GLDS-289 study, we noticed many fN€cessary 1o trigger mitosis as shown in Figure 7. - alamarBlue treated cellsand | ¢ sequencing on T cell activation markers

Inhibition of CDC25 isoforms leads to cell cycle  EpECrophepmety PR b

(MHU1 and MHUZ2), the team measured genes involved in cell cycle progression pathways, arrest, as the cyclin B/CDK1 complex remains inactive.
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thymic weight and thymus/bodyweight ratio  especially the G2-M checkpoint and mitosis.
I 1 I . Aim 3: To determine the effects of silenced histone
Of mice in three eXperlmental grOUpS. grOund | genes on CDC25 and CDK1 gene expression and
control, microgravity, and artificial gravity as freoteintevels i fECs:
Shown N F|gu re 1 . Thym|C atrophy was @ CDC25 isofprm and.CpK1 protein levels mgasured
. o . . . . through antibody staining and counterstaining
significantly present in the microgravity HIH T - - RNA sequencing to ensure gene expression is
. . . . . . EpS g EoELyyESTE O BE . consistent with protein function
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0 = 0 downregulated genes microgravity (MG) versus ground control (GC) mice. A, B, c. o o
GC MG AG G R . AG Genome (Short i;’n':jerferin%RNA ZiRNA; iynthesized w;th Modified siRNA penetrate cell mMRNA is cleaved and desired
|! l | siRNA) designed to ru.g-i e properties for membra.ne and harne§s th(.e RNAI sanesares ilenced
— ' The following heatmaps of histone gene expression Figure 7: CDC25, Cyclin B, and CDK1 in cell cycle progression. g
Figure 1: Thymic weight and ratio of thymic weight to body weight of g p g p
ground control (GC), microgravity (MG), and artificial gravity (AG) mice.

Literature review allowed for a more in-depth (Figure 6) in both missions for all three experimental Gunesdogan et al. (2014) investigated the relationship

understanding of histones and cyclins. Cyclin groups- Ground Control, Microgravity, and Artificial between' histones ana .ceII f:ycle progresspncusmg ANTICIPATED OUTCOMES

and histone interactions are crucial for Gravity- show significant downregulation of Drosophila embryos lacking histone 5ENES (H'St. ). The Aim 1. We expect to observe reduced thymic
study concluded that downregulation of histone epithelial cell proliferation

normal cell cycle function. The expression of histones in the microgravity group alone.
| Aim 2. We expect to observe reduced proliferation

genes prevents activation of the ATR/Chk checkpoint

histone genes at the G1/5 phase transition in e (Figure 8), which induces cell cycle arrest at the G2
C . . GC MG AG I
the cell cycle is induced by cyclin-mediated = e ! of TECs, and as a result, lower rates of maturation
. . . checkpoint, and consequently, decreases cell £ ive T cell
phosphorylation of a scaffolding protein as roliferation or naive T cells.
seen in Figure 2. P ' — Aim_3: We expect to see the downregulated
par E : YRR b H expression of CDK1 & CDC25, as well as lower
/\m IR, levels of CDK1 & CDC25 proteins in TECs.
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