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1. Introduction

The GRN gene provides instructions for making a protein called progranulin. This protein is primarily found in the

membrane of cellular structures called lysosomes, which are specialized compartments that digest and recycle materials.

Within lysosomes, progranulin can be cut (cleaved) into smaller proteins, known as granulins, which are thought to

function similar to progranulin.

Progranulin is found in tissues throughout the body, but it is most active in cells that are dividing rapidly, such as skin cells

(fibroblasts), immune system cells, and certain brain cells. This protein helps regulate the growth, division, and survival of

these cells. It also plays important roles in early embryonic development, wound healing, and the body's immune

response to injury (inflammation). Progranulin is active in several types of brain cells. However, little is known about this

protein's role in the brain. It appears to be critical for the survival of nerve cells (neurons).

2. Health Conditions Related to Genetic Changes

2.1. CLN11 disease

At least eight mutations in the GRN gene have been found to cause CLN11 disease. This condition is characterized by

recurrent seizures (epilepsy), vision loss, problems with balance and coordination (cerebellar ataxia), and a decline in

intellectual function that typically begin in adolescence or early adulthood.

Most of the GRN gene mutations that cause CLN11 disease disrupt how the gene's information is spliced together to

make the blueprint for producing the progranulin protein. As a result, there is a complete loss of functional progranulin

protein. This lack of progranulin leads to the death of nerve cells in the brain. Although the exact mechanism is unknown,

it is thought to involve impaired function of lysosomes. Unlike in GRN-related frontotemporal lobar degeneration

(described below), people with CLN11 disease do not appear to have build up of the TDP-43 protein in their brain cells. In

CLN11 disease, loss of neurons from many regions of the brain leads to the development of epilepsy, cerebellar ataxia,

and other signs and symptoms in adolescence or early adulthood.

2.2. GRN-related frontotemporal lobar degeneration

More than 65 mutations in the GRN gene have been identified in people with GRN-related frontotemporal lobar

degeneration. This condition is a progressive brain disorder that can affect behavior, language, and movement. The

symptoms of this disorder usually become noticeable in a person's fifties or sixties.

The most common GRN gene mutation, which is written as Arg493Ter or R493*, creates a premature stop signal in the

instructions for making progranulin. Most of the mutations that cause GRN-related frontotemporal lobar degeneration

prevent any protein from being produced from one copy of the GRN gene in each cell. As a result of these genetic

changes, cells make only half the usual amount of progranulin. In rare cases, affected individuals have mutations in both

copies of their GRN gene. Each of these mutations allow for some functional protein to be produced and when measured,

the total amount of progranulin produced amounts to about half of the usual amount.

It is unclear how a shortage of progranulin leads to the features of GRN-related frontotemporal lobar degeneration.

However, studies have shown that the disorder is characterized by the buildup of a protein called TAR DNA-binding

protein 43 (TDP-43) in certain brain cells. The TDP-43 protein forms clumps (aggregates) that may interfere with cell



functions and ultimately lead to cell death. Researchers are working to determine how mutations in the GRN gene, and

the resulting loss of progranulin, are related to a buildup of TDP-43 in the brain.

The features of GRN-related frontotemporal lobar degeneration result from the gradual loss of neurons in regions near the

front of the brain called the frontal and temporal lobes. The frontal lobes are involved in reasoning, planning, judgment,

and problem-solving, while the temporal lobes help process hearing, speech, memory, and emotion. The death of neurons

in these areas causes problems with many critical brain functions. However, it is unclear why the loss of neurons occurs in

the frontal and temporal lobes more often than other brain regions in people with GRN-related frontotemporal lobar

degeneration.

3. Other Names for This Gene

acrogranin

CLN11

GEP

GP88

granulin

granulin-epithelin

granulins

granulins precursor

GRN_HUMAN

PC cell-derived growth factor

PCDGF

PEPI

PGRN

proepithelin

progranulin

References

1. Cruts M, Van Broeckhoven C. Loss of progranulin function in frontotemporallobar degeneration. Trends Genet. 2008
Apr;24(4):186-94. doi:10.1016/j.tig.2008.01.004.

2. Eriksen JL, Mackenzie IR. Progranulin: normal function and role inneurodegeneration. J Neurochem. 2008
Jan;104(2):287-97.

3. Huin V, Barbier M, Bottani A, Lobrinus JA, Clot F, Lamari F, Chat L, Rucheton B, Fluchère F, Auvin S, Myers P, Gelot A,
Camuzat A, Caillaud C, Jornéa L,Forlani S, Saracino D, Duyckaerts C, Brice A, Durr A, Le Ber I. Homozygous
GRNmutations: new phenotypes and new insights into pathological and molecularmechanisms. Brain. 2020 Jan
1;143(1):303-319. doi: 10.1093/brain/awz377. Erratum in: Brain. 2020 Mar 1;143(3):e24.

4. Le Ber I, van der Zee J, Hannequin D, Gijselinck I, Campion D, Puel M,Laquerrière A, De Pooter T, Camuzat A, Van
den Broeck M, Dubois B, Sellal F,Lacomblez L, Vercelletto M, Thomas-Antérion C, Michel BF, Golfier V, Didic
M,Salachas F, Duyckaerts C, Cruts M, Verpillat P, Van Broeckhoven C, Brice A;French Research Network on FTD/FTD-
MND. Progranulin null mutations in bothsporadic and familial frontotemporal dementia. Hum Mutat. 2007
Sep;28(9):846-55.

5. Paushter DH, Du H, Feng T, Hu F. The lysosomal function of progranulin, aguardian against neurodegeneration. Acta
Neuropathol. 2018 Jul;136(1):1-17. doi: 10.1007/s00401-018-1861-8.

6. Rademakers R, Baker M, Gass J, Adamson J, Huey ED, Momeni P, Spina S, Coppola G, Karydas AM, Stewart H,
Johnson N, Hsiung GY, Kelley B, Kuntz K, Steinbart E,Wood EM, Yu CE, Josephs K, Sorenson E, Womack KB,



Weintraub S, Pickering-BrownSM, Schofield PR, Brooks WS, Van Deerlin VM, Snowden J, Clark CM, Kertesz A,Boylan
K, Ghetti B, Neary D, Schellenberg GD, Beach TG, Mesulam M, Mann D,Grafman J, Mackenzie IR, Feldman H, Bird T,
Petersen R, Knopman D, Boeve B,Geschwind DH, Miller B, Wszolek Z, Lippa C, Bigio EH, Dickson D, Graff-Radford
N,Hutton M. Phenotypic variability associated with progranulin haploinsufficiencyin patients with the common 1477C--
>T (Arg493X) mutation: an internationalinitiative. Lancet Neurol. 2007 Oct;6(10):857-68. Erratum in: Lancet Neurol.
2007Dec;6(12):1037.

7. Yu CE, Bird TD, Bekris LM, Montine TJ, Leverenz JB, Steinbart E, Galloway NM, Feldman H, Woltjer R, Miller CA,
Wood EM, Grossman M, McCluskey L, Clark CM,Neumann M, Danek A, Galasko DR, Arnold SE, Chen-Plotkin A,
Karydas A, Miller BL, Trojanowski JQ, Lee VM, Schellenberg GD, Van Deerlin VM. The spectrum ofmutations in
progranulin: a collaborative study screening 545 cases ofneurodegeneration. Arch Neurol. 2010 Feb;67(2):161-70.
doi:10.1001/archneurol.2009.328.

Retrieved from https://encyclopedia.pub/entry/history/show/12506


