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Progeria is also known as Hutchinson-Gilford Progeria Syndrome (HGPS). Progeria 

comes from the Greek word meaning premature old age. This disorder is a sporadic progressive 

genetic disorder; it happens in approximately one per eight million births. Those with Progeria 

live to their teens or early twenties 1. Progeria is characterized by rapid aging and a shorter 

lifespan. This disease usually starts to show symptoms in children who are two years old. 

Characteristics are slow growth that is below average weight and height, the head is not 

proportional to the body, thinning, spotty wrinkly skin, high pitch voice, visible veins, hair loss1. 

Why study Progeria? Because it has no cure and this disease causes various issues, for example, 

accelerated aging, cardiovascular problems, stroke, short lifetime. By studying this disease, there 

can be a cure someday or a better way to treat the people affected. Also, it can help researchers 

have a better understanding of the normal process of aging. 

The gene responsible for this disease is LMNA. This gene change is called a point 

mutation. People with Progeria have a mutation in this gene, which is a single nucleotide 

replacement of cysteine by thymine1. The LMNA gene also known as lamin A/ C that is made in 

most of the body's cells. These proteins are located in the nuclear membrane. The purpose of the 

nuclear envelope is to regulate molecules that go in and out of the nucleus2. The mutation caused 

by Progeria results in making a shorter abnormal version of lamin A protein, which is called 

progerin, a much shorter version of lamin A protein. Every human makes progerin, but people 

with Progeria have higher amounts of progerin, which this mutation causes the nuclear envelope 



to be unstable and damages the nucleus making the cells more likely to die prematurely1. HGPS 

is described as sporadic autosomal dominant mutation; only one copy of the gene needs to be 

changed for people to have Progeria3.  

 This research paper focuses on telomerase mRNA senescence in progeria cells. The 

article states that it is known that every time a cell divides telomere gets shorter and shorter that 

correlates with aging, the shorter the telomere, the older the person is. Progeria is accelerated 

aging, and fatal condition people with this condition usually show signs of aging when they are 

around two years old and die in their early teens due to heart attack or stroke3. Progeria is 

associated with telomere shortening, which is correlated with senescence or aging and 

deteriorating with age3. Erosion of telomere mechanism not yet known, but accumulation of 

progerin in the nuclear inner membrane may affect the physical and functional interaction of 

telomere with nuclear lamina.3  The researchers have a hypothesis stating that short time 

expression of  human telomere length might help to be able to restore telomerase which is 

responsible for maintenance and length of telomere which may increase the length of telomere 

therefore, decrease aging or senescence in progeria patients3.  

The first experiment done in this research was one to quantify the telomere length, and 

this was done by using a monochrome multiplex quantitative polymerase chain reaction 

(MMqPCR). MMqPCR was used to measure the telomere length. This technique works by using 

small amounts of DNA and it is a fast technique. This method is used to detect telomeric DNA 

with fluorescent signals. They used fibroblasts from progeria patients age from 1-14 years n = 

17, meaning 17 people were used to obtain this research. Once they acquired the data, they 

compared it to wild-type neonatal fibroblasts and compared it with three different healthy adults 



ranging from 31-68 years old. The cells were studied at passage 5 to 7, and they concluded that 

the telomeres were shorter in progeria patients than expected for humans of that chronological 

age4. 

 

 

The next experiment is done in vitro progeria fibroblasts cells with human telomerase and 

mRNA. Progeria fibroblasts underwent three consecutive transfections with human telomerase in 

48-hour intervals using lipofectamine to increase efficiency3. Treatment with human telomerase 

(hTERT) and mRNA showed that the cells restored and expanded rapidly in numbers, reduced 

cell loss, and also concluding that this can reduced aging at one point the cells did plateau, but 

they did not have the data3. Concluding an increase in telomerase length and, therefore, 

decreasing aging. The authors conclude that this method is a fast and effective way to reverse 

aging in progeria cells, but the research was done in vitro much more research is needed to be 

done3.  



This next research paper talks about background information, and it mentions that 

oxidative stress is an imbalance between free radicals and antioxidants inside the 

body.  Increasing oxidative stress is related to the primary cause of aging and age-related disease. 

In this paper, they explain that erythrocytes or red blood cells serve as a good model for aging 

studies. Dihydrotachysterol is known to induce premature aging and mimics progeria syndrome 

in rats 4. Erythrocytes show various aging markers, for example, decreased cellular volume, 

increased cellular density, and microvesiculation4. Red blood cells of natural aged and progeria 

rats were separated into two categories young or old cells based on the densities. Progerin 

accumulation has been reported to cause oxidative stress, and dihydrotachysterol mimics 

premature aging like Progeria in rats4. They want to use red blood cells to study the aging 

process. The biomarkers used for oxidative stress were used for young, old, and unfractionated 

red blood cells the biomarkers of DHT. Then, they were isolated from the average young, and 

naturally aged and dihydrotachysterol aged induced rats4 

For the experiment section, a total of 24 female rats were used all of the different ages, 

and the study lasted thirty days the rats were separated into three distinct groups the first is the 

young control (3 months) with a total of eight rats. Group two was treated with 

dihydrotachysterol, also aged three months, and a total of eight rats received 0µg DHT dissolved 

in 0.5mL corn oil, once daily through oral gavage route. And the final third group was the old 

control with eight rats and 24-month-olds who did not receive treatment. Blood collection was 

done by centrifuge3. Researchers separated blood and plasma; then, the protein estimates were 

Compared to young and old rats3. They concluded that the activity measured markers of red 

blood cells aging expressed the old control rats red blood cells decreased significantly in 

comparison to young control groups. The authors concluded that red blood cells are an excellent 



indicator to determine cellular aging. Also, dihydrotachysterol induced premature aging in rats' 

mimics natural aging in terms of red blood cells3 

The next article talks about how the heart is affected by those who suffer from progeria. 

This disease is characterized by premature aging with aging comes cardiovascular problems. 

People with progeria make progerin (50 amino acid less) instead of Lamina A since progerin 

accumulates within the nuclear lamina2. It disrupts the normal architecture, which causes DNA 

damage and other nuclear cell defects. Still, one of the problems it causes is that patients with 

progeria develop a cardiovascular complication2. These heart problems are similar to normal 

aging; also, vessel stiffness is associated with progeria and normal aging.  It is essential to 

research this because people with progeria do not live long lives, and one of the major causes of 

death in people with this disease is heart problems2. This paper states that vessel stiffness is a 

major determinant of cardiovascular disease, and this is measured in trials done with progeria 

patients2. 

The first experiment they used knock-in mice, which is a method that an outside gene is 

introduced into the mice to analyze in this case progerin and the controls are LMNA mice2. The 

purpose is to target the progerin expression of Vascular Smooth muscle cells (VSMC) or vessel 

stiffness2. The study was carried with male mice ages 13-15 weeks. The aortas of these mice 

were analyzed ex vivo with wire myograph2. This measures the force the muscle produces when 

under contraction, in this case, the aorta2. They concluded that mice that had LMNA mice have 

more stiffness in the aorta2. 

 The following experiment, they state that collagen is an essential mediator for aortic 

stiffness since collagen can play an important role in aortic stiffness in progeroid mice, that is, 



collagen, elastin, and the cytoskeleton. The aortic diameter and tension relationship were 

measured using wire myograph. 

 

 

 These graphs above show the intraluminal pressure it is a pressure-diameter graph with 

pressure on the x-axis and vessel diameter in micrometers on the y-axis. These are the arteries of 

mice compared to LMNA control with LMNA progerin mice. This suggests that collagen is 

responsible for progerin mice stiffness and, also, in aortic stiffness. 

For the following experiment uses histological analysis of the thoracic aorta segments 

and 4% paraformaldehyde2. Following dehydration, then the samples were put into the paraffin 

and stained with H&E staining, Masson’s trichrome, then used microscopy the thickness and 

length were measured in Masson’s trichrome stained specimens2. The collagen and vascular 

smooth muscle cells (VSMC) content were measured in medial layer green or the red area green 



for collagen and red for VSMC2. The first figure showed that smooth muscle decreased, and 

increased collagen is in the medial layer. Fluorescent imaging of the nuclei revealed that no 

significant genotype differences in cell number in the medial layer, meaning that the decrease in 

muscle tissue in progeroid mice is because of the loss of smooth muscle mass, and it is not 

because of increased cell death2. The authors conclude that vessel stiffness might be they might 

be the way to go to treat progeria by reversing the effects by changing it2. And can improve or 

help heart function and improve the function of other organs that can be damaged by the heart 

not functioning correctly. However, more research is needed. There is still a lot to learn. 

The final paper focuses on methionine restriction in diet, chiefly sulfur, by restricting 

methionine in diet. There has been a correlation that it will increase lifespan in mice, yeast, and 

rats also prolong health span with mice that represent animal models of progeria disease1. 

Progerin is a protein outcome of Progeria patients, and therefore people with this disease look 

older at such a young age. Progerin is known to accumulate in healthy people who age, which is 

known to affect cell division, among other things. This paper focuses on mimicking progeria in 

mice, which also tries to extend life and health in these mice, these mice were restricted to 

methionine in their diet since1. The researchers state a hypothesis saying that methionine 

restriction diet weakens transcriptome alterations of progeroid mice1. They find that the growth 

rate does reduce in mice with this dietary restriction, but it does increase life by 20%. Also, it is 

found that it does decrease aging, for example, in the aorta and skeleton of the mice. Methionine- 

Restricted diet extends lifespan in a mouse. Mice homozygous for LMNA mutation were fed a 

low diet concentration (0.12%) of methionine. This dietary restriction reduced the mortality rate 



and extended the median lifespan for both male and female LMNA progeroid mice by 20%1. 

Also, mice fed a methionine restriction diet showed an increased maximum survival by 20% 

 

 

To understand this molecular mechanism on how restricting methionine in a diet would 

extend lifespan in mice they analyzed the transcriptome of the liver tissues from LMNA and wild 

type (WT) this tissue was measured because it is the center of metabolic function1. The mice 

were either on the control diet or methionine restriction diet1. The principal component analysis 

between the two genotypes and the two diets, when compared to WT-CD most transcripts altered 

in WT-MR methionine mice, were similarly changed in LMNA-MR mice. The difference there 

were more than 900 genes whose expression was altered in LMNA-CD but not LMNA-MR 

mice. The authors conclude that calorie restriction induces a smaller weight, and methionine 



restriction diet increases percent survival as well as mortality rate1. Still, much more research is 

needed to be done to understand. 

           Progeria is a sporadic and rare disease that affects approximately one per eight 

million births. People with this disease do not have a long lifetime. they usually die before they 

reach their twenties and die due to cardiovascular issues or stroke. People with this disease look 

old before their time. It is essential to study this disease because it can help understand the 

normal process of aging as well as cardiovascular disease and stroke.  
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