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ATAD3 gene cluster deletions cause cerebellar dysfunction associated with altered
mitochondrial DNA and cholesterol metabolism.
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Although mitochondrial disorders are clinically heterogeneous, they frequently
involve the central nervous system and are among the most common neurogenetic
disorders. Identifying the causal genes has benefited enormously from advances in
high-throughput sequencing technologies; however, once the defect is known,
researchers face the challenge of deciphering the underlying disease mechanism.

Here we characterize large biallelic deletions in the region encoding the ATAD3C,
ATAD3B and ATAD3A genes. Although high homology complicates genomic analysis of
the ATAD3 defects, they can be identified by targeted analysis of standard single
nucleotide polymorphism array and whole exome sequencing data. We report
deletions that generate chimeric ATAD3B/ATAD3A fusion genes in individuals from
four unrelated families with fatal congenital pontocerebellar hypoplasia, whereas

a case with genomic rearrangements affecting the ATAD3C/ATAD3B genes on one
allele and ATAD3B/ATAD3A genes on the other displays later-onset encephalopathy
with cerebellar atrophy, ataxia and dystonia. Fibroblasts from affected

individuals display mitochondrial DNA abnormalities, associated with multiple
indicators of altered cholesterol metabolism. Moreover, drug-induced

perturbations of cholesterol homeostasis cause mitochondrial DNA disorganization

in control cells, while mitochondrial DNA aggregation in the genetic cholesterol



trafficking disorder Niemann-Pick type C disease further corroborates the
interdependence of mitochondrial DNA organization and cholesterol. These data
demonstrate the integration of mitochondria in cellular cholesterol homeostasis,

in which ATAD3 plays a critical role. The dual problem of perturbed cholesterol
metabolism and mitochondrial dysfunction could be widespread in neurological and
neurodegenerative diseases.

2. Cell. 2017 Jun 1;169(6):1142-1155.e12. doi: 10.1016/j.cell.2017.04.032. Epub 2017
May 18.

Bypassing Negative Epistasis on Yield in Tomato Imposed by a Domestication Gene.
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Selection for inflorescence architecture with improved flower production and

yield is common to many domesticated crops. However, tomato inflorescences
resemble wild ancestors, and breeders avoided excessive branching because of low
fertility. We found branched variants carry mutations in two related

transcription factors that were selected independently. One founder mutation
enlarged the leaf-like organs on fruits and was selected as fruit size increased
during domestication. The other mutation eliminated the flower abscission zone,
providing "jointless"” fruit stems that reduced fruit dropping and facilitated
mechanical harvesting. Stacking both beneficial traits caused undesirable
branching and sterility due to epistasis, which breeders overcame with
suppressors. However, this suppression restricted the opportunity for

productivity gains from weak branching. Exploiting natural and engineered alleles
for multiple family members, we achieved a continuum of inflorescence complexity
that allowed breeding of higher-yielding hybrids. Characterizing and neutralizing
similar cases of negative epistasis could improve productivity in many

agricultural organisms.
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MtLAX2, a Functional Homologue of the Arabidopsis Auxin
Influx Transporter AUX1, Is Required for Nodule
Organogenesis

Most legume plants can form nodules, specialized lateral organs that form on roots, and house
nitrogen-fixing bacteria collectively called rhizobia. The uptake of the phytohormone auxin into
cells is known to be crucial for development of lateral roots. To test the role of auxin influx in
nodulation we used the auxin influx inhibitors 1-naphthoxyacetic acid (1-NOA) and 2-NOA,
which we found reduced nodulation of Medicago truncatula. This suggested the possible
involvement of the AUX/LAX family of auxin influx transporters in nodulation. Gene expression
studies identified MtLAX2, a paralogue of Arabidopsis (Arabidopsis thaliana) AUX1, as being
induced at early stages of nodule development. MtLAX2 is expressed in nodule primordia, the
vasculature of developing nodules, and at the apex of mature nodules. The MtLAX2 promoter
contains several auxin response elements, and treatment with indole-acetic acid strongly
induces MtLAX2 expression in roots. mtlax2 mutants displayed root phenotypes similar to
Arabidopsis aux1 mutants, including altered root gravitropism, fewer lateral roots, shorter root
hairs, and auxin resistance. In addition, the activity of the synthetic DR5-GUS auxin reporter
was strongly reduced in mtlax2 roots. Following inoculation with rhizobia, mtlax2roots
developed fewer nodules, had decreased DR5-GUS activity associated with infection sites, and
had decreased expression of the early auxin responsive gene ARF16a. Our data indicate that
MtLAX2 is a functional analog of Arabidopsis AUX1 and is required for the accumulation of
auxin during nodule formation in tissues underlying sites of rhizobial infection.
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Specific Sequences in the N-terminal Domain of Human Small Heat Shock Protein
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J Biol Chem. 2017 May 9.

Heirbaut M*, Lermyte F?, Martin EM®, Beelen S*, Sobott F?, Strelkov SV}, Weeks SD*.

1 KU Leuven, Belgium

2 University of Antwerp, Belgium.

3 University of Leeds, United Kingdom.
4 KU Leuven, Belgium


https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizza%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28533171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Filomeni%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28533171
http://www.plantphysiol.org/content/174/1/326.full#def-5
https://www.ncbi.nlm.nih.gov/pubmed/28487364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heirbaut%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28487364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lermyte%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28487364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=28487364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beelen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28487364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sobott%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28487364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strelkov%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=28487364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weeks%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=28487364

Small heat shock proteins (SHSPs) are a conserved group of molecular chaperones
with important roles in cellular proteostasis. Although sHSPs are characterized by

their small monomeric weight, they typically assemble into large polydisperse oligomers
that vary in both size and shape but are principally composed of dimeric building blocks.
These assemblies can comprise different SHSP orthologues, creating additional
complexity that may affect chaperone activity. However, the structural and functional
properties of such heterooligomers are poorly understood. We became interested in
heterooligomer formation between human heat shock protein family B (small) member 1
(HSPB1) and HSPB6, which are both highly expressed in skeletal muscle. When mixed
in vitro, these two sHSPs form a polydisperse oligomer array composed solely of
heterodimers, suggesting preferential association that is determined at the monomer
level. Previously, we have shown that the SsHSP N-terminal domains (NTDs), which
have a high degree of intrinsic disorder, are essential for the biased formation. Here we
employed iterative deletion mapping to elucidate how the NTD of HSPB6 influences its
preferential association with HSPB1 and show that this region has multiple roles in this
process. First, the highly conserved motif RLFDQXFG is necessary for subunit
exchange among oligomers. Second, a site approximately 20 residues downstream of
this motif determines the size of the resultant heterooligomers. Third, a region unique to
HSPB6 dictates the preferential formation of heterodimers. In conclusion, the disordered
NTD of HSPB6 helps regulate the size and stability of heterooligomeric complexes,
indicating that terminal sHSP regions define the assembly properties of these proteins.
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Abstract

Nitric oxide has emerged as an important plant stress-signalling molecule but the pathways responsible for nitric
oxide synthesis and scavenging remain relatively poorly understood. We provide evidence that electron pressure in
the Q-cycle of Complex Il of the mitochondrial electron transport chain can result in the generation of nitric oxide
from nitrite. Further, alternative oxidase, by acting as a non-energy-conserving electron sink upstream of the Q-cycle,
is able to reduce this electron pressure and hence nitric oxide generation. This places alternative oxidase as a
potentially key regulator of nitric oxide signalling from the plant mitochondrion.
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Noncanonical Alternative Polyadenylation Contributes to Gene Regulation in
Response to Hypoxia

Laura de Lorenzo, Reed Sorenson, Julia Bailey-Serres, and Arthur G. Hunt
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Published online 27.03.2017
Mitofusin 2 (Mfn2) is critical for brown adipose tissue thermogenic
function and participates in the functional relationship between
mitochondria and lipid droplets.
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The increased immune sensitivity of glioma stem-like cells is linked to
mitochondrial morphology and dynamics, which affect presentation of
sialylated glycan markers.
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The function of prion protein is less obvious than its role in disease.
Adriano Aguzzi and colleagues review what we do know, and how

the introduction of rigorously controlled animal models might clarify
what we don't.
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The biological function of the cellular prion protein: an update
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Strigolactones, karrikins and beyond
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Strigolactones are involved in various aspects of plant development and (a)biotic stress responses. Currently, the
general picture of strigolactone signaling has been depicted. One striking feature is that this signaling shares
components with that of the smoke-derived karrikins or plant-derived karrikin-like compounds. Here, we aim at
untangling both pathways and discuss their importance in diverse aspects of plant development.

Nitric oxide induces monosaccharide accumulation through enzyme S-nitrosylation

Zhong-Wei Zhang, Sha Luo, Gong-Chang Zhang, Ling-Yang Feng, Chong Zheng, Yang-Hong Zhou, Jun-Bo Du, Ming Yuan,
Yang-Er Chen, Chang-Quan Wang, Wen-Juan Liu, Xiao-Chao Xu, Yong Hu, Su-Lan Bai, Dong-Dong Kong, Shu Yuan and Yi-
Kun He

Accepted manuscript online: 26 MAY 2017 04:45PM EST | DOI: 10.1111/pce.12989

The physiological effects of NO can be largely reversed by high-level (either exogenous or endogenous) sucrose
treatments. NO significantly inhibits polysaccharide synthesis (by S-nitrosylation of ATP synthase and therefore
decreasing ATP, ADP-glucose and UDP-glucose levels) and monosaccharide catabolism by modulating sugar
metabolic enzymes (including pyruvate dehydrogenase) through S-nitrosylation. Therefore, cellular monosaccharides
(glucose and fructose) accumulated substantially after NO treatments, which enhanced plant's sweetness.

Mitochondria link metabolism and epigenetics in haematopoiesis
John C. Schell and Jared Rutter

Due to their varied metabolic and signalling roles, mitochondria are important in mediating cell behaviour. By altering
mitochondrial function, two studies now identify metabolite-induced epigenetic changes that have profound effects on
haematopoietic stem cell fate and function.

Nature Cell Biology 19,626-638(2017)d0i:10.1038/nch3527

Advances in genomic profiling present new challenges of explaining how changes in DNA and
RNA are translated into proteins linking genotype to phenotype. Here we compare the genome-
scale proteomic and transcriptomic changes in human primary haematopoietic stem/progenitor
cells and erythroid progenitors, and uncover pathways related to mitochondrial biogenesis
enhanced through post-transcriptional regulation. Mitochondrial factors including TFAM and
PHB2 are selectively regulated through protein translation during erythroid specification.
Depletion of TFAM in erythroid cells alters intracellular metabolism, leading to elevated histone
acetylation, deregulated gene expression, and defective mitochondria and erythropoiesis.
Mechanistically, mTORC1 signalling is enhanced to promote translation of mitochondria-
associated transcripts through TOP-like motifs. Genetic and pharmacological perturbation of
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mitochondria or mTORC1 specifically impairs erythropoiesis in vitro and in vivo. Our studies
support a mechanism for post-transcriptional control of erythroid mitochondria and may have
direct relevance to haematologic defects associated with mitochondrial diseases and ageing.
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Adult and fetal haematopoietic stem cells (HSCs) display a glycolytic phenotype, which is
required for maintenance of stemness; however, whether mitochondrial respiration is required
to maintain HSC function is not known. Here we report that loss of the mitochondrial complex
[ll subunit Rieske iron-sulfur protein (RISP) in fetal mouse HSCs allows them to proliferate but
impairs their differentiation, resulting in anaemia and prenatal death. RISP-null fetal HSCs
displayed impaired respiration resulting in a decreased NAD*/NADH ratio. RISP-null fetal HSCs
and progenitors exhibited an increase in both DNA and histone methylation associated with
increases in 2-hydroxyglutarate (2HG), a metabolite known to inhibit DNA and histone
demethylases. RISP inactivation in adult HSCs also impaired respiration resulting in loss of
quiescence concomitant with severe pancytopenia and lethality. Thus, respiration is
dispensable for adult or fetal HSC proliferat
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