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The nuclear lamins: flexibility in function Nat Rev Mol Cell Biol
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Nuclear lamin functions and di

Butin-lsraeli ¥, Adam 54, Goldman AE, Geldman RD

Trends Genet
2012 vol. 28 {3) pp. 464-71

HGPS

(a)

sease

Emery-Dreifuss muscular
dystrophy (EDMD)

Dilated cardiomyopathy,
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Limb girdle muscular
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Farnilial partial
lipodystrophy, Dunnigan
type (FPLD2)

Mandibuloacral dysplasia
(MAD)

Hutchinson-Gilford
progeria syndrome
(HGPS)

Atypical progeria
syndromes (APS)

Atypical Werner's
syndrome (AWS)

Autosomal dominant or recessive missense mutations in LIMNA in
various positions. Some may affect assembly of lamin A and
interactions with associated proteins.

Autosomal dominant missense mutations mostly in exons 1 or3 of
LMNA.

Autosomal deminant mutations in exon 1 of LMNA. The effect on
lamin A is not known.

Autosomal dominant missense mutations in exons 8 and 11 of
LMNA. Mainly affects the Ig-fold domain that may interfere with
protein-protein interactions.

Autosomal recessive mutations: R527H, Kb42N, and A529V in the
lg-fold domain. Compound heterozygous mutations have also
been reported. May interfere with protein-protein interactions.

Mostly spontaneous mutations {1824 C—T) in exon 11 of LMNA.
This activates a cryptic splice donor site leading to the permanently
farnesylated form of mutant lamin A called ‘progerin’ with a
deletion of 50 amino acids near the C terminus. Alters lamin
functions with respect to nuclear shape maintenance and
chromatin organization.

Various heterozygous missense mutations in LMNA, which are not
associated with the production of progerin. These include
heterozygous missense LMNA mutations, such as, P4R, E111K,
D136H, E159K, and C588R.

Autosomal dominant mutations A133L mutation in LMNA. Effect
on protein is unknown, but may lead to changes in protein-protein

Lam|n B interactions.
. Restrictive dermopathy Mutations in exon 11 of LMNA and/or homozygous or compound
I_a min A (RD) heterozygous mutations in ZMPSTEZ4. These result in the
formation of permanently farnesylated pre-lamin A.
Charcot-Marie-Tooth Autosomal recessive missense mutations in the lamin A rod
disease, type 2B1 domain that may affect lamin assembly.
Generalized lipodystrophy Autosomal dominant mutations 110T and heterozygous
substitution in exon 1¢.29C—T, in LMNA with unknown effects on
lamin A.
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Progressive muscle weakness,
cardiomyopathy.

Cardiomyopathy with minimal effects on
skeletal muscle.

Skeletal muscle weakness and heart
defects.

Loss of subcutaneous fat, insulin-
resistance, diabetes,
hypertriglyceridemia, and
atherosclerosis.

Dental defects, lipodystrophy, atrophy of
the skin on hands and feet, mandibular
hypoplasia, acroosteolysis, alopecia,
insulin resistance, progeroid features.
Early-onset premature aging with
alopecia, loss of subcutaneous fat, severe
atherosclerosis, and cardiovascular
disease leading to early death.

Associated with different progeroid
features including one or more of the
following: short stature, partial alopecia,
diabetes, lipodystrophy and mandibular
hypoplasia, and cardiovascular disease.
Late-onset premature aging,
atherosclerosis, sclerodermatous skin,
premature grey hair.

Loss of fat tissue, tight skin, pulmonary
hypoplasia, early lethality.

Weakness and areflexia of lower limbs.
Lipodystrophy or lipeatrophy, may

include diabetes and a progeroid
phenotype.
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Epigenetics—Beyond the Genome in Alcoholism
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Chromatin Remodeling
at DNA Double-Strand Breaks

Brendan D. Price' and Alan D. D'Andrea’*

1344 Cell 752, March 14, 2013 ©2013 Elsevier Inc.
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Figure 1. The Mechanism of DSB Repair

Top: ATM phosphorylates H2AX at DSBs, creating a binding site for the mdc1
protein. ATM-MRN complexes then assocciate with mdcl1, promoting the
spreading of yH2AX along the chromatin for hundreds of kilobases.

Bottom: mdc1 recruits multiple DSB-repair proteins, including the RNF8/
RNF168 ubiquitin ligases, to sites of damage. Chromatin ubiquitination then
facilitates loading of the brcal complex and 53BP1 DSB-repair proteins.

P = phosphorylation, Ub = ubiguitination, MRN = mre11-rad50-nbs1 complex.

DNA strand break repair and neurodegeneration

Stuart L. Rulten*, Keith W. Caldecott**

DNA Repair 12 (2013) 558-567
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Abnormal development of the cerebral Proc Matl Acad Sci USA
cortex and cerebellum in the setting of 2010 vol. 107 (11) pp. 5076-81
lamin B2 deficiency » .

Coffinier C, Chang 5Y, Nobumori C, Tu Y, Farber EA, Toth JI, Fong LG,
Young 5G

A

E16.5

E16.5

E16.5 Het E16.5 Het



Stem cells niches during Current Opinion in Neurobiology
development--lessons from 2010 vol. 20 (4] pp. 400-7
the cerebral cortex

Johansson PA, Cappello S, Gétz M
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The nuclear lamins: flexibility
in function VOLUME 14 | JANUARY 2013 |

Brian Burke and Colin L. Stewart
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Lamins as mediators of oxidative stress

Tom Sieprath®!, Rabih Darwiche !, Winnok H. De Vos *™*

Biochemical and Biophysical Research Communications 421 (2012) 635-639
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The Hallmarks of Aging Cell 153, June 6, 2013 ©2013 Elsevier Inc.

Carlos Lopez-Otin,’ Maria A. Blasco,? Linda Partridge,®* Manuel Serrano,** and Guido Kroemer®.7.8.8.10

Figure 1. The Hallmarks of Aging
The scheme enumerates the nine hallmarks described in this Review: genomic instability, telomere attrition, epigenetic alterations, loss of proteostasis, de-
regulated nutrient sensing. mitochondrial dysfunction, cellular senescence. stem cell exhausticn, and altered intercellular communication.



Lamin B1 depletion in senescent cells triggers large-scale changes in
gene expression and the chromatin landscape

Parisha P. Shah, Greg Donahue, Gabriel L. Otte, et al.

Genes Dev. 2013 27: 1787-1799 originally published online August 9, 2013
Access the most recent version at doi:10.1101/gad.223834.113
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Lamin B1 depletion in senescent cells triggers large-scale changes in
gene expression and the chromatin landscape
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Lamin B1 depletion in senescent cells triggers large-scale changes in
gene expression and the chromatin landscape
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Developmental Cell

Wnt/B-Catenin Signaling:
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Figure 1. Overview of Wnt/B-Catenin Signaling
(A) In the absence of Wnt, cytoplasmic p-catenin forms a complex with Axin, APC, GSK3, and CK1, and is phosphorylated by CK1 (blue) and subsequently by

GSK3 (yellow). Phosphorylated f-catenin is recognized by the E3 ubiquitin ligase p-Trcp, which targets p-catenin for proteosomal degradation. Wnt target genes

are repressed by TCF-TLE/Groucho and histone deacetylases (HDAC).
(B) In the presence of Wnt ligand, a receptor complex forms between Fz and LRP5/6. Dvl recruitment by Fz leads to LRPS/6 phosphorylation and Axin recruitment.

This disrupts Axin-mediated phosphorylation/degradation of fi-catenin, allowing fi-catenin to accumulate in the nucleus where it serves as a coactivator for TCF
to activate Wnt-responsive genes.
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Figure 7. Cell Proliferation Is Enhanced by Gsk-3p Inhibition

{A) Treatment of AGMAFs with the Gsk inhibitor SB415286 (25 um) rescues
(D) Immunofluorescent detection of Lefl and Tcf4 in WT growth.

and ASMAF nuciel countecsained with DR, (B) Treatment of the progeric line AGO8297 (10 um SB415286) enhances
(E) Lef1 and Tcf4 detection by Western analysis of nuclear
extracts of fibroblast lines from two progeric patients growth.

(Coriell #AG11498, AG06297). Error bars are SEM.
(F) Immunofluorescence showing Lefi in normal parental

(WT- AGD3512) and progeric (AG11498) fibroblasts, nuclei

counterstained with DAPI.

Error bars are SEM.
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