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A new approach to complex, large-scale genome analysis , mSet al-
gorithm

Researchers at EMBL-EBI have developed a new approach to studying the
effect of multiple genetic variations on different traits. The new algorithm, published
in Nature Methods, makes it possible to perform genetic analysis of up to 500,000 individu-

als and many traits - at the same time.

¥ The relationship between genes and specific traits is
more complicated than simple one-to-one relation-
ships between genes and diseases. Genome-wide
association studies (GWAS ) show that many ge-
netic factors are at play for any given trait, but scien-
tists are just beginning to explore how, specifically,

genetic variations affect health and disease. Two ma-

jor statistical challenges to finding these connections
involve analysing associations between many different genetic variants and multiple traits,
and making the best use of data from large cohorts that include hundreds of thousands of

individual.

The researchers tested their algorithm on data from two studies from public repositories,
and compared the results with existing state-of-the-art tools. Their study of four lipid-
related traits (LDL and HDL cholesterol levels, C-reactive protein, triglycerides ) proved
that the new method is substantially faster, and can explain a larger proportion of these

traits in terms of the genetics that drive them.

Using the new method, GWAS researchers can explore several variants of a gene at once
while comparing them with several related phenotypes. This makes it much easier to pin-
point which genes - or locations on genes - are involved in a particular function, such as
lipid regulation. The new algorithm provides much-needed methods for genomics, making

large-scale, complex analysis a manageable and practical endeavour.

"Our method, which we call mSet, provides a principled approach to testing for statistical
relationships between multiple genetic variants and groups of traits. These methods will
help researchers determine which specific aspects of our biology are inherited, and un-

cover new insights into the genetics behind our countless biological processes."



Blood Pressure Regulation By a Stress-Sensitive Gatekeeper

Researchers at the RIKEN Brain Science Institateeruncovered a new mechanism for the regulatidioafd pres

sure. Published in Molecular Cell, the study liek®nts at the single-cell level to a system-lefieot, showing that bloog

pressure can drop dramatically if the protein ERA®teleased from cells and entgrs

Angiotensin Il digestion

s the blood stream.
&

(Blood vessel)

Because high blood pressure is a primary risk fdotostroke, heart disease, and diabe

tes, understanding how our bodies naturally reguiddod pressure is essential for de

veloping treatments that help keep it at normaklevTowards this end, the RIKE

team began their investigation when they saw thaé hacking the protein ERp44 had lower than norbtabd pressure.

A direct investigation showed that angiotensin Illp@ptide hormone vital for maintaining blood pressuin thes
ERp44 knockout mice was removed from circulatiostda than in normal mice, explaining the drop indd pressure
ERp44 is a multi-functional protein located in thedoplasmic reticulum—the place where proteinsfalged into thei

proper shapes before being released into the festell. To determine why angiotensin Il did netrain in the blood

these mice, researchers searched for proteindihdtto ERp44 inside cells and are also able tedezells and enter the

blood stream where they can interact with angiatens

[ERp44 exerts redox-dependent control of blood pressure at the ER. Molecular Cell (2015) ]

Malaria's Doorway to Infect Blood Cells Identified

Scientists have identified a protein on the surface of human red blood cells that serves as an essential entry point for inva-
sion by the malaria parasite. This discovery opens up a promising new avenue for the development of therapies to treat
and prevent malaria.

Researchers at Harvard T. H. Chan School of Public Health and the

Broad Institute have identified the presence of this protein, called CD55,

found to be critical to the Plasmodium falciparum parasite ’s ability to

attach itself to the red blood cell surface during invasion.

The five-year study was carried out in collaboration with labs at Harvard

Medical School and the Broad Institute. It appears online May 7, 2015 in

Science.

The researchers transformed stem cells into red blood cells, which al-
lowed them to conduct a genetic screen for host determinants of P. falciparum infection. They found that malaria parasites
failed to attach properly to the surface of red blood cells that lacked CD55. The protein was required for invasion in all
tested strains of the parasite, including those developed in a laboratory as well as those isolated from patients, making it a
primary candidate for intervention.

“The discovery of CD55 as an essential host factor for P. falciparum raises the intriguing possibility of host-directed thera-
peutics for malaria, as is used in HIV, ” said Egan. “ CD55 also gives us a hook with which to search for new parasite pro-

teins important for invasion, which could serve as vaccine targets. ”

[A forward genetic screen identifies erythrocyte CD55 as essential for Plasmodium falciparum invasion. Science (May 7, 2015) ]
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New Informatics Tool Helps Scientists Prioritize Potein Modification Research

Researchers have developed a new informatics odmiiy that analyzes existing data repositoriesrotgin modifi-
cations and 3D protein structures to help scienttgntify and target research on "hotspots" msty to be important fo

biological function.

Known as SAPH-ire (Structural Analysis of PTM Huads$s), the tool coul
accelerate the search for potential new drug target protein structures, a
lead to a better understanding of how proteins canioate with one anothé
inside cells. SAPH-ire has been tested on a wetlietl class of proteins i
volved in cellular communication, where it corrgctredicted a previousl

unknown regulatory element.

"SAPH-ire predicts positions on proteins that dkely to be important for biological function based how many time
those parts of the proteins have been found ineendtally-modified state when they are taken outiafell,” explained
Matthew Torres, an assistant professor in the SabfoBiology at the Georgia Institute of Technolog$APH-ire is a too

for discovery, and we think it will lead to a newderstanding of how proteins are connected in Lells

The tool and its proof-of-concept testing were réga June 12 in the journal Molecular and Celll®aoteomics. The re
search was supported by the National InstituteBlexlth's National Institute of General Medical $cies (NIGMS) an
Georgia Tech.

B10K -- Toward decoding all bird genomes

The Avian Phylogenomics Consortium formally annasithe launch of the Bird 10,000 genorfi@$0K) project an initia-

tive to generate representative draft genome segsdnom all extant bird species within the nexefyears. This will be t

first attempt to sequence the genomes of all ligpgcies of a vertebrate class. The estalfist

ment of this project is built on the success of pheviousordinal level projegtwhich pro

vided the first proof of concept for carrying oatde-scale sequencing of multiple represghta
tive species across a vertebrate class and a wintovthe types of discoveries that canfjbe
made with such genomes (1). The announcement d1B& project is published online tf

day inNature.

The B10K project will allow the completion of a ganic level tree of life of the entire livi
: _ . avian class, decode the link between genetic vamia@nd phenotypic variation, uncover fhe
correlation of genetic evolutionary and biogeogiephand biodiversity patterns across a wide-ramiggpecies, evaluate t
impact of various ecological factors and humaruiefice on species evolution, and unveil the dembgrdgstory of an entirg
class of organisms. Given all these aims, the atinsois carrying out the project in three phadgsch phase focuses on fhe

completion of milestones at hierarchical levelsawfan classification (Fig. 2). They envision thigjpct will have significa

scientific and public impact that will change thederstanding of avian biology and evolution, whichturn will affect the

understanding of other organisms and open doarewoareas of research.
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Patent News

Modular bioinformatics platform
US 20030177143 Al

Inventors ;: Steve Gardner

Abstract

A bioinformatics system and method is providedifbegrated processing of biological data. Accordimg
one embodiment, the invention provides an inteitoglseries of target identification, target validaf leac
identification, and lead optimization modules imiacovery platform oriented around specific compugsef
the drug discovery process. The discovery platfofrthe invention utilizes genomic, proteomic, anldes bio-
logical data stored in structured as well as uctiined databases. According to another embodirtteminven
tion provides overall platform/architecture withtegration approach for searching and processingdtia
stored in the structured as well as unstructuredb@@es. According to another embodiment, the tiveipro-

vides a user interface, affording users the abiitgccess and process tasks for the drug discavecgss.
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Alcohol Dehydrogenase

Alcohol dehydrogenase provides a line of defensenaga common toxin in our environment. But thietection carrie
. - / Tad. with it some dangers. Alcohol dehydrogenase alsdifies othel

alcohols, often producing dangerous products. Fstance, meth

nol, which is commonly used to "denature" ethameoldering it un

iy 4 =

Ethanol drinkable, is converted into formaldehyde by aldokdehydro

genase. The formaldehyde then does the damagekiatigroteins

—NAD

analogue and embalming them. Small amounts of methanol chlisdness

as the sensitive proteins in the retina are atthclkend large

amounts, perhaps a glassful, lead to widespreadgkend death.

Alcohol dehydrogenase uses two molecular "toolspeoform it

reaction on ethanol. The first is a zinc atom, Wwh&used to hold and position the alcoholic grongethanol. The secondjis
a large NAD cofactor (constructed using the vitamigicin), which actually performs the reaction. PBfigsry 1adg show
here, contains ethanol molecules bound to the ttigeasites. A slightly-modified version of NAD wassed in the structu

analysis, so that the enzyme would not immediat#hck the ethanol.

Upcoming Events

7th Annual Meeting of Proteomics Society—India
(2015)

Venue: VIT Univeristy, Vellore, Tamil Nadu, India
Dates: December, 3rd-6th Dec. 2015
Web: www.psivellore2015.org

Workshop on Protein Structure Prediction and Computer-aided
Drug Designing July 24-25, 2015
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