
17β-HSD13 belongs to a 15-member family that is
involved in various metabolic processes, including
steroid hormones. The human HSD17B13 is lipid
droplet associated protein that has been recently
implicated in NAFLD pathogenesis.3

Liver estrogen receptor (ER)-mediated sex-based 
differences have been shown in normal, cirrhosis and 
HCC.2

Liver ER is implicated in innate immunity in males and 
females. 
Liver ER-binding may lead to protective effects in pre-
menopausal women. 

We hypothesized that chronic HCV infection leads to dysregulated 
17β-HSD13 expression in male cirrhosis and progression to HCC.

METHODOLOGY

Around 71 million people
are infected with hepatitis
C (HCV), and the number
of deaths caused by HCV
exceeds that of human
immunodeficiency virus
globally(HIV).1

RESULTS
RESULTS continued…

SUMMARY
This novel report shows sex-based differences in 17β-HSD13 during normal as 
well as HCV Cirrhosis-HCC development. 
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IMMUNOHISTOCHEMISTRY
1. Deparaffinization with Xylenes, 95% EtOH, 75% EtOH, 50% 
EtOH, and diH2O

2. Antigen retrieval by heating the slides in 1X Citrate Buffer inside a 
pressure cooker

3. Blocking with Peroxidase and 5% Horse Serum treatment

4. 17𝛽-HSD13 primary antibody staining

5. Secondary labeling

6. Staining with DAB chromogen concentrate. Hematoxylin treatment followed 
by mounting with VectaMount Express Mounting Medium and microscopy

hydrophobic domain (HD), PAT-like domain (PAT) 
cofactor-binding domain (CFB), folding/dimerization domain (F/D) 

catalytic domain (CAT), and stability/unknown domain (S/U). 

v Societal Impact: The study of sex hormones including 17β-HSD13 in 
Cirrhosis and HCC pathogenesis could alleviate the striking sex disparity 
observed in disease stages by contributing to novel biomarker detection 
strategies. 

Accumulation of FA

Dysregulation of 
Estrogen Receptors

WESTERN BLOT
1. Cytoplasmic protein was extracted from human liver tissue using NE-PERTM

Nuclear and Cytoplasmic Extraction Reagents (Thermo Scientific). 

2. 50μg/mL cytoplasmic protein were loaded on 4-12% polyacrylamide 
gel and transferred onto a nitrocellulose membrane. 

3. Membranes were incubated with primary antibodies specific to 17𝛽-HSD13 or 
𝛽-actin followed by fluorescence-conjugated secondary antibodies. 

4. Immunoreactivity was visualized using LI-COR Odyssey CLX Imaging System. 
Protein densitometric analysis was determined using Image Studio Lite.

Figure 3.2 demonstrates 3 significant relationships regarding 17β-HSD13 
expression. Normal males show significantly higher 17β-HSD13 expression than 
normal females (P<0.05) indicating sex-based differences in normal patients. 
Normal females express significantly less 17β-HSD13 than females with HCC 
(P<0.05) demonstrating disease-induced differences. Males with HCC express less 
17β-HSD13 than females with HCC (P<0.0527). This trend emphasizes the 
importance of differential role of 17β-HSD13 in males vs females.

Figure 3.1 demonstrates significant 17β-HSD13 upregulation in female HCV-
induced cirrhosis as compared to males by Two-Way Anova Analysis (P<0.05). 

Males with HCV-Cirrhosis and HCC express less 17β-HSD13 than females

Why is this important? What is the societal impact? 
There are currently no biomarkers available to 
monitor HCV inflammation in the liver as it 
progresses to severe diseases.

vFuture studies we will correlate 17β-HSD13 with various cancer markers 
(NF-κB, p65, and cyclin D1) to confirm its role in cancer progression. 

Figure 3.6 – Correlated clinical values (Bilirubin, AST) with HSD17B13 expression. (A)
17β-HSD13 expression as a function of AST showed significant downregulation in
patients with HCC. (B) 17β-HSD13 expression as a function of bilirubin was the only
display of clinical values that showed consistent and significant downregulation
across both disease stages (P<0.001) and also observed in males only.
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17β-HSD13 demonstrates significant correlation to AST 
and Bilirubin

Normal Liver HCV-Cirrhosis HCV-HCC
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Figure 3.5 Normal post-menopausal females show higher relative levels of 17β-
HSD13 in comparison to similar-aged males and pre-menopausal females 
suggesting role of estrogen and estrogen receptors in regulating 17β-HSD13.

17β-HSD13 is highly expressed in 
Normal Post-Menopausal Female

Normal Male (NM)
Normal Pre-menopausal Female (NPrF)
Normal Post-menopausal Female (NPoF)
Cirrhosis Male  (CM)
Cirrhosis Post-menopausal Female (CPoF
HCC Male (HM)
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Figure 3.3 IHC demonstrates 17β-HSD13 expression in human liver across normal, cirrhotic and HCC. Images show the presence of 17β-HSD13 in the cytoplasm of 
hepatocytes.

Immunohistochemistry technique determines the distribution of 17β-HSD13 in human liver tissue

Figure 3.4.1 Normal males show 
higher staining intensity of 17β-
HSD13 antibody than females.

In normals, males have higher expression of 17β-
HSD13 at basal level

Normals

HCV-Induced

vWe will conduct a larger study to confirm these findings. 17β-HSD13 
mRNA expression will be studied in these liver tissues
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Figure 3.4.2 Normal males show 
higher staining intensity of 17β-
HSD13. These levels decrease with 
disease progression. 

Males versus Disease Stage

Normal Males vs Normal Femalesv Sent liver tissue 
samples to IDeA
National 
Resource for 
Proteomics Data Created with BioRender.com
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17β-HSD13 has Sex-based differential expression in Hepatitis C Virus-induced Cirrhosis and Hepatocellular Carcinoma

Figure adapted from Su et al, 2018

Among the protein targets mapped by liver
proteomics biomarkers study, we focused on 17β-
HSD13 that showed sex-based differential
expression
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