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This research aimed to identify the role of Ribonuclease inhibitor 1 
(RNH1) in the translation regulation of neuronal cells. A RNH1 knock-
out neuronal cell model was established by CRISPR-Cas9 using 
lipofection. RNH1 is not involved in regulating global translation, 
based on polysome profiling and luciferase reporter assay with a 
non-structured 5’UTR, whereas it might facilitate mRNA specific 
translation in neuronal cells as well as in other non-hematopoetic
cell models. To better understand the implications of these results, 
future studies could address RNA-Sequencing to determine which 
mRNAs are more or less translated. In general, the results correlate 
with previous data from other non-haematopoietic RNH1 knock-out 
cell models and supports the overall hypothesis of the research 
group.
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Human neuronal SH-SY5Y cells were cultured in DMEM with 10% FCS 
at 37 °C. The cell model was established by cationic lipofection of a 
plasmid encoding CRISPR-Cas9 and the gRNA against exon 2 of 
RNH1. Transfected cells were selected for GFP-expression and plated 
as single-cells for the expansion of monoclonal populations. The 
phenotype was validated by western blot. 

Polysome profiling was performed with cycloheximide-treated cell 
lysate and separated by a 10-50% sucrose gradient at 39’000 rpm for 
2.45 hours. Polysome profiles were acquired by continuously 
measuring the absorbance of the ribosomal proteins at 254 nm.

Luciferase assay was performed by cationic lipofection of the 5’UTR 
GAPDH modified Luc+  pGL3-Promoter vector from Promega. 
Luminescence was measured after 72-hour of incubation.

4.  Material and Method

Previous performed polysome profiles und luciferase assays among a 
variety of RNH1 knock-out cell types stated that hematopoietic and 
non-haematoipoetic cell translation is differently affected by RNH1-
defiecncy. Neuronal cells are expected to maintain their global 
translation but exhibit a difference in specific translation as non-
haematoipoetic cells.

To prove the hypothesis a RNH1 knock-out neuronal cell model (SH-
SY5Y) had to be established prior.

3. Hypothesises and Aim

Ribonuclease inhibitor (RNH1) is a mostly 
cytosolic expressed protein and known for the
ability to inhibit pancreatic-type ribonucleases, as well as the 
horseshoe like shape as illustrated in Figure 1 
[1, 2]. A recent discovery identified RNH1 as 
ribosomal-associated protein in 
hematopoietic cells. The binding enhances the
translation of a subset of mRNAs. Absence of 
RNH1 in haemopoietic cells resulted in a 
decrease of global translation by decreased 
polysome formation, leading in vivo to 
anaemia in untero and abort. This indicates the involment in 
regulating erythropoiesis at translation level [3]. 

Surprisingly, the global translation of non-heamatopoetic cells was 
not changed in contrary to specific translation which was changed by 
RNH1-defiecncy [4]. Consequently, the question namely arose if 
RNH1 is involved in regulating translation of neuronal cells as well.

2. Introduction

Fig. 1 Structure of Ribonuclease inhibitor 1.
Visualization of the structure of RNH1 
determined by cryo bio-crystallography of 
porcine RNH1 [5]. Created with BioRender.com 
(Liechti, 2021)

In summary with the previous result, it is hypothesised that RNH1 
might regulate mRNA specific translation in all three cell types. The 
data contributes to a clearer understanding of the functions of RNH1 
in the global translation of different cell types. However, the 
mechanism of how RNH1 is regulating the translation in different cell 
types remains elusive and needs to be researched further.

6. Discussion

In line with the hypothesis RNH1 is not regulating the global 
translation of neuronal cells as indicated by the polysome profiling in 
Figure 2. Interestingly, the luciferase reporter assay in Figure 2 
showed an alteration in specific translation of RNH1-deficient 
neuronal cells as expected.

5.  Results

Fig. 2 Polysome profile analysis of RNH1-deficient human neuronal SH-SY5Y cells.
Polysome profile of RNH1 knock-out SH-SY5Y cells (red) and wild-type cells (black). Small ribosomal subunit (40S), large ribosomal subunit (60S), 
ribosome (80S) and polyribosomes (polysomes) are indicated. Density of sucrose gradient increases from 0 (low density) to 400 (high density) seconds 
(Liechti, 2021)
Fig. 3 Translation of 5’UTR GAPDH luciferase reporter plasmid in RNH1-deficient human neuronal SH-SY5Y and wildtype cells.
Bar chart of RNH1 knock-out SH-SY5Y cells (grey) and wild-type cells (white). A double-tailed unpaired t-test was performed. Data is shown as mean 
±SD from three technical replicates (Liechti, 2021)
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