
Introduction

Hepatocyte Nuclear Factor 4 (HNF4) is

essential to the differentiation of epithelial

cells in the intestine and kidney.

Development of the microvilli surface of

these cells (Figure 1) is in part regulated

by HNF4. The brush border increases

villous surface area, primarily for nutrient

absorption, and defects can lead to

intestinal insufficiency. The HNF4

transcription factor has partner genes that

are potentially involved in its functions.

The Casz1 (castor zinc finger 1) gene

codes for the zinc finger protein castor and

exists as two isoforms (Casz1a and

Casz1b). Immunostaining and primary

ChIP-seq data of Hnf4a analysis suggest

Casz1 is a candidate partner of HNF4

(Figures 2 & 3).

Casz1 functions include:

- mammalian cardiac development

- tumor suppression

- blood pressure variation

Casz1 is highly expressed in the intestines

and kidney, according to the Protein Atlas.

Casz1KO has been associated with

murine death on E17.5.

The aim of the current study is to evaluate

CASZ1 as a potential partner of HNF4 and

to understand its role in brush border

development.
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Hypothesis

Casz1 expression is controlled by the

HNF4 transcription factor and functions to

regulate the development and

differentiation of the brush border in the

intestines and kidney.

CASZ1 Immunohistochemical Staining of Intestinal Villi

Figure 2. Immunostaining of Casz1. Samples harvested from wildtype mouse duodenum, jejunum, and

ileum regions of small intestine.

Methods: RNA-sequencing

Liu et al. identified 125 common CASZ1 target genes involved in cell growth and 

proliferation. In the study, 4 neuroblastoma (NB) cell lines were used and CasZ1

was overexpressed via a tetracycline-induced system (24h induction time). Figure 4 

compares the identified genes’ expression in the 4 Casz1 upregulated NB cell lines 

with the HNF4DKO RNA sequencing data. 

The expression data suggests that genes downregulated in the Hnf4DKO (leftmost 

column) were upregulated in the NB cell lines when Casz1 was upregulated. The 

opposite is true for genes upregulated in the Hnf4DKO. 

Figure 4. Casz1 target gene expression compared across HNF4DKO and NB cell lines. Threshold for

selected genes set at FPKM>1. Log2(fold changes) were compared across the 5 samples.

Breeding Strategy

Future Work

Experiments to ensue once KO is made:

• ChIP-seq to ID Casz1 DNA binding sites

• Casz1 genotyping protocol

• Breed Hnf4a f/f into vc+ Casz1 f/f mice 

to assess interactions

• H&E or AP staining of Casz1 KO 

intestines to observe morphology 
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Methods: Immunostaining & ChIP-sequencing

Immunohistochemical straining was used to determine distribution of the CASZ1 

protein. IHC results suggest CASZ1 localizes to the nucleus of the intestinal 

microvilli.  

Figure 3. Primary ChIP-seq data of HNF4a analyzed in Integrative Genomics Viewer (IGV). Suggests

HNF4a binds Casz1.

Figure 1. Diagram of intestinal brush border structure.

Epithelial cells in intestines are lined with projectile-like

bodies called microvilli. The microvilli layer makes up

the brush border. [Source: LaboratoryInfo]

Casz1

P-generation:

8/30 – Casz1 f/+ born

9/12 – Mate P-gen (if f/+ female)

9/26 – Mate P-gen (if f/+ male)

F1-generation:

10/16 – F1 offspring (assume f/+ male)

*50% vc+ casz1 f/+

*Need 1 male & 1 female 

F2-generation:

12/11 – Mate F1-gen

12/31 – F2 offspring

*25% vc+ casz1 f/f

*50% vc+ casz1 f/+

*25% vc+ casz1 +/+

*Need 1 male f/f & 1 

female f/f


