
Introduction
	 Alpha One Antitrypsin (α1AT), encoded by the gene SERPINA1, 
is a glycoprotein synthesized by the liver and functions as an elastase 
inhibitor in the lung, where it protects the pulmonary tissues from 
elastase-mediated degradation. Mutation in SERPINA1 results in 
the retention of nonfunctional misfolded α1AT mutant protein inside 
liver cells leading to the deficiency of α1AT in circulation, thereby 
exposing the lung to the elastase-mediated digestion [1,2]. This 
SERPINA1gene mutation resulted symptom is called Alpha One 
Antitrypsin Deficiency (α1ATD). Patients with α1ATD often develop 
chronic obstructive pulmonary disorder and liver cirrhosis. Though 
Intravenous α1AT augmentation therapy is available to alleviate 
lung damage, there is very limited effective therapy to mitigate  
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liver damage which leaves the patient with liver transplantation as 
the only option [3]. Different strategies have been tried to reduce 
α1ATD liver damage. These methods focused on suppressing α1AT 
mRNA transcription, removing aggregated proteins and blocking the 
mutant protein polymerization [4]. Even though suppressing mutant 
α1AT synthesis could be a practical strategy to alleviate liver toxicity, 
there has been little focus on this area of research. Our study started 
with the finding that PS-341, an FDA approved anticancer drug [5], 
has a strong inhibitory effect on the synthesis of α1AT in human 
hepatocytes. As PS-341 usually acts as a typical proteasome inhibitor, 
it thus suggested that proteasome inhibition could lead to α1AT 
synthesis suppression. Other proteasome antagonists like MG132, 
lactacystin, and epoxomicin could all cause significant inhibition 
of α1AT expression, thereby supporting the notion that proteasome 
inhibition suppresses the production of α1AT.

	 By comparing the protein synthesis level using isotope labeling and 
polyribosome profiling assays we showed that proteasome inhibitor 
MG132 selectively suppressed α1AT translation. It significantly 
affected the translation of α1AT whereas the general protein synthesis 
remained nearly unchanged [6]. To identify how the proteasome 
inhibitors selectively suppressed α1AT translation, we analyzed 
different signaling pathways involved in translational control of 
protein synthesis. We found a correlation of eukaryotic translation 
initiation factor 2 α (eiF2α) phosphorylation with the decreased 
expression of α1AT. Besides, overexpression of eiF2α specific 
phosphatase GADD34 could partially restore the α1AT translational 
inhibition, indicating that eIF2α phosphorylation contributes to 
the inhibition of α1AT protein synthesis. However, a typical ER 
stress inducer thapsigargin caused robust phosphorylation of eIF2α 
but only a slight inhibition of α1AT, indicating that proteasome 
inhibitor-mediated α1AT inhibition only partially depends on eIF2α 
phosphorylation [6].

	 In different cells, proteasome inhibitors could induce stress 
granules and mediate mRNA translation inhibition [7]. In our study, 
we also observed that proteasome inhibitors induced stress granule 
formation in hepatocytes, and importantly we found an increased 
association of RNA Binding Proteins (RBPs) with α1AT mRNA. 
Overexpression of one of the identified RBPs G3BP1 could enhance 
proteasome inhibitor-induced α1AT translational repression. It thus 
indicated that proteasome inhibitors induce stress granule formation 
and association of RBPs with α1AT to suppress mRNA translation. 
Overall, we propose that proteasome inhibitors inhibit the translation 
of α1AT, which is a combinatorial effect of eIF2α phosphorylation 
and stress granule protein association (Figure 1) [6]. This selective 
inhibition of proteins synthesis by proteasome inhibitors could 
also apply to other hepatic secretory proteins because we have also 
observed a similar phenomenon on albumin and fetoprotein [6].

	 After showing the effects of proteasome inhibitors on translational 
inhibition of wild type α1AT, we tried to identify if the mutant α1AT 
could also be affected similarly. We used the same proteasome 
inhibitors on induced Pluripotent Stem Cells (iPSC) derived  

Rao L, et al., J Stem Cell Res Dev 2020, 6: 048
DOI: 10.24966/SRDT-2060/100048

HSOA Journal of
Stem Cells Research, Development and Therapy

Short Commentary

Lang Rao* and N Tony Eissa

Southern California Institute for Research and Education, VA Long Beach 
Healthcare System, Long Beach, CA 90822, USA

A New Role of the Proteasome 
in Alpha One Antitrypsin 
Regulation

Abstract
	 In this study, we showed that proteasome inhibitors selectively 
suppress the synthesis of Alpha One Antitrypsin (α1AT) by induc-
ing phosphorylation of eukaryotic translation initiation factor 2α and 
increasing the association of stress granule RNA binding proteins 
with α1AT mRNA. Further, we showed that proteasome inhibitors 
could also cause selective translational inhibition of mutant α1AT in 
induced pluripotent stem cell-derived hepatocytes from patients with 
α1AT deficiency. Thus, our study reveals that the proteasome is not 
only responsible for α1ATdegradation, it also regulates α1AT trans-
lation.
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hepatocytes from α1ATD patients. We found that the translation of 
mutant α1AT in iPSC derived hepatocytes was also downregulated 
following proteasome inhibition. Previous research showed that the 
proteasome is partially responsible for degrading the intracellular 
mutant α1AT aggregates [8], our funding that proteasome inhibitors 
suppress mutant α1AT synthesis provides a new hint on drug 
development for α1ATD treatment.

	 Proteasome inhibitors inhibits the proteasome and induce ER 
Stress. During ER stress, ER-resident transmembrane proteins 
(PERK) activate phosphorylation of the eIF2α and represses 
general protein translation. Proteasome inhibition also triggers 
the accumulation of eIF2α specific phosphatase GADD34 which 
attenuates eIF-2α phosphorylation. Meanwhile, proteasome inhibitors 
caused the formation of stress granules which recruit the α1AT mRNA 
and related RNA binding proteins like G3BP1 and prevent the mRNA 
from translation. As a whole, α1AT translation was severely inhibited 
by proteasome inhibitor.
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Figure 1: Mechanism of proteasome inhibition regulates α1AT translation.

http://doi.org/10.24966/SRDT-2060/100048
https://pubmed.ncbi.nlm.nih.gov/21960536/
https://pubmed.ncbi.nlm.nih.gov/21960536/
https://pubmed.ncbi.nlm.nih.gov/18796107/
https://pubmed.ncbi.nlm.nih.gov/18796107/
https://pubmed.ncbi.nlm.nih.gov/22500781/
https://pubmed.ncbi.nlm.nih.gov/22500781/
https://pubmed.ncbi.nlm.nih.gov/22500781/
https://pubmed.ncbi.nlm.nih.gov/20522742/
https://pubmed.ncbi.nlm.nih.gov/20522742/
https://pubmed.ncbi.nlm.nih.gov/20522742/
https://pubmed.ncbi.nlm.nih.gov/21247388/
https://pubmed.ncbi.nlm.nih.gov/21247388/
https://pubmed.ncbi.nlm.nih.gov/21247388/
https://pubmed.ncbi.nlm.nih.gov/32560429/
https://pubmed.ncbi.nlm.nih.gov/32560429/
https://pubmed.ncbi.nlm.nih.gov/32560429/
https://pubmed.ncbi.nlm.nih.gov/17475769/
https://pubmed.ncbi.nlm.nih.gov/17475769/
https://pubmed.ncbi.nlm.nih.gov/17475769/
https://pubmed.ncbi.nlm.nih.gov/11577074/
https://pubmed.ncbi.nlm.nih.gov/11577074/
https://pubmed.ncbi.nlm.nih.gov/11577074/
https://pubmed.ncbi.nlm.nih.gov/11577074/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

