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Overactivation of T-cells and macrophages results
in symptoms of HLH

Macrophage

Inflammatory Cytokinase Release

1 Proliferation 1 Activation K
o,

Fever = Hepatosplenomegaly Cytopenias

Zhang 2021; Janka et al. 2005 Created in BioRender.com bio
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Familial HLH Is caused by loss-of-function
mutation in PRF1

MACPF_2 C2_Perforin

555

Calcium dependent C2
Domain

Membrane Attack Complex/Perforin Domain

InterPro: Classification of Protein Families (Paysan-Lafosse et al. 2022)



Loss of PRF1 decreases perforin pore formations and
associated cytotoxic responses

Two Pathogenic Alleles Required

[ MACPF_2 I C2_Perforin '

I

‘ Perforin Protein Excessive Cytokinase Release «———

Perforin Pore

*

» Excessive NK/Tcell
Activation

Created in BioRender.com bio

Osinka et al. 2014; InterPro: Classification of Protein Families (Paysan-Lafosse et al. 2022)




Protein Domains Across Species
gg,;?gns - MACPF_2 l C2_Perforin -

InterPro: Classification of Protein Families (Paysan-Lafosse et al. 2022)



0.0

PRF1 Phylogeny

0.1 Macaca nemestrina

0.1

0.1
—— Callithrix jacchus

0.2
0.4 — Bos taurus

0.1
— Rattus norvegicus

0.1

o1 |01
—— Mus musculus

0.7

Danio rerio

Xenopus laevis
0.8

MEGA11: Molecular Evolutionary Genetics Analysis version 11 (Tamura, Stecher, and Kumar 2021)



The relationship between hyperferritinemia
and PRF1 mutation is unclear

lron Stores

Ferritin

Hypothesis: iron homeostasis in fHLH will result from varying expression of ferritin encoding genes [FTL
FTH], and subsequent protein concentrations

Kernan et al., 2017; Zhang 2021



Danio Rerio will be used as model organism

(Ayaat et al., 2020); (Bohaud et al., 2021)



PRF1 Interactions

T cell Proliferation

i12ba

Innate Immune Response



Aim 1 Identifying Protein Domain Essential for Pore
Formation in Danio Rerio

|dentify Perforin/Perforin-like domain through GO

MACPF_2 I C2_Perforin '
Membrane Attack Complex/Perforin Domain " I n t e r P rO

NCBI Protein Blast

GO Analysis

Confirmation By Screening

InterPro: Classification of Protein Families (Paysan-Lafosse et al. 2022)



Aim 1 Identifying Protein Domain Essential for Pore
Formation in Danio Rerio

| Tl ol ol o o I I ol * *| |
R RPCPP CVCH ccp
l v PCKL KKC PCVCVC M K

MulUp_Ie >equence GO Analysis Confirmation By Screening
Alignment

(Via Megall)




Aim 1 Identifying Protein Domain Essential for Pore
Formation in Danio Rerio

l MACPF_2 I C2_Perforin -

{ J { } Confirmation By Screening

(Murtha et al., 2003); Created in Biorender




Aim 2 Identifying Gene Expression in PRF1 and Iron
Homeostasis Genes

RNA Sequencing Cluster Analysis Confirmation By Screening



Aim 2 Identifying Gene Expression in PRF1 in Iron
Homeostasis Genes

a®
-— .". °
N L ‘.. . .O.:.
| | g o30%"
Identify Gene Clusters relating to e+
Cytotoxicity and Iron Homeostasis % |
B3
OL % ° Rare subtype
¢ o.o '.0 @
| & a0 e
| 1 | 1 1 1 >
Component 1

(Hwang et al., 2018)

RNA Sequencing Cluster Analysis Confirmation By Screening



Aim 2 ldentifying Gene Interactions in PRF1 and Iron
Homeostasis Genes

Control

PRF1 Mutant '___‘

Screen for Ferritin in vivo with fluorescence assay

(Ayaat et al., 2020)

RNA Sequencing Cluster Analysis Confirmation By Screening



Aim 3 Analysis of proteome via metabolic labeling of
control/KO tissues

(Hwang et al., 2018)

Isotopic Labeling Confirmation By Screening



AIm 3 Analysis of proteome via metabolic labeling of KO
tissues

10.04

7.54

|dentify Ferritin in increased expression
regions

5.01

-Logio P

2.51

0.0 1

total = 2236 variables

(Hwang et al., 2018)

Isotopic Labeling

Analysis

Confirmation By Screening




Aim 3 Analysis of proteome via metabolic labeling of KO
tissues

Control

PRF1 Mutant '___‘

Screen for Ferritin in vivo with fluorescence assay

(Ayaat et al., 2020)

Isotopic Labeling Cluster Analysis Confirmation By Screening



Summary

« Today, we identified what fHLH is and how PRF1 mutation causes damage to

the immune response. The relationship between this condition and high iron
homeostasis is unknown.

« We explored Danio Rerio, a model organism for PRF1 mutation, and how it
can be used to elucidate this relationship

« We proposed multiple genomics/proteomics approaches to exploring the
relationship between these pathways.



Future Directions
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