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Parallel Sequencing of DNA and RNA Provides Insighinto Secret World of Cells

Researchershave developed a large-scale sequencing technijlexlcGenome and Transcri
tome Sequencing (G&T-seq) that reveals, simultasigothe unique genome sequence of a
gle cell and the activity of genes within that sangell.

The study, published Apr. 27 in Nature Methods, bagerimentally established for the fi
time that when a cell loses or gains a copy of @mlesome during cell division, the gene
that particular region of DNA show decreased
increased expression. While this has long bee
sumed by genetic researchers, it has not been
before.

The DNA code that makes up our genome ca
found in every cell of our body. This is decodetbi
a group of molecules in our cells known as R
which provide instructions for that particular ¢®
proteins to perform their particular function. Tsariptome sequencing measures the amou
each RNA molecule in a cell and provides an insigtd its function that cannot be gained
looking at the DNA.

Expression (RPKM)

R
Chromosome

Scientists can now see a cell's DNA, including tngational damage it has sustained on
journey from the fertilized egg, alongside the RNAthe same cell, which enacts all the DN
instructions, even the errors.G&T-seq is uniquéhm field as it allows high throughput DNA
and RNA-sequencing from single cells in parallelaodiverse range of sequencers, while pr
ous methods were limited to the interrogation ¢liexi the DNA or the RNA of a cell, but n
both.

"The potential to scale-up this method is oneh&f most exciting elements of this researd
says Dr. lain Macaulay, first author and a corresiaog author from the Sanger Institute.

"Using this method, we've been able to reveal tallproperties that cannot be seen by DNA
RNA sequencing alone," says Professor Chris Ponéirgprresponding author from the Univg
sity of Oxford and an Associate Faculty Memberat $anger Institute. "This kind of integra
analysis, which we hope will soon also include epigtic data, allows us a more complete
derstanding of the extent and evolution of cellllaterogeneity in normal development and ¢
ease processes."

[G&T-seq: Parallel sequencing of single-cell genomes and transcriptomes. Nature Methods
(2015)]




Pain Sensing’ Gene Discovered

A gene essential to the production of pain-sensigrons in humans has been identified by an interna
tional team of researchers co-led by the UniversitZ¢ambridge. The discovery, reported May 25 i jibur-
nal Nature Genetics, could have implications far development of new methods of pain relief.

Using detailed genome mapping, two teams of rekeas collaborated to analyse the genetic makefup ©
11 families across Europe and Asia affected bynaerited condition known as congenital insensiivd pain
(CIP). This enabled them to pinpoint the causehefdondition to variants of the gene PRDM12. Famim-
bers affected by CIP carried two copies of theardrihowever, if they had only inherited one comnf their
parents, they were unaffected.

PRDM12 had previously been implicated in the modtfon of chromatin, a small molecule that attache
to our DNA and acts like a switch to turn genesaod off (an effect known as epigenetics). The mebegis
showed that all the genetic variants of PRDM12him €IP patients blocked the gene's function. Asrolatin is
particularly important during formation of partiamlspecialised cell types such as neurons, thigges a possi-

ble explanation for why pain-sensing neurons ddfomwh properly in the CIP patients.
[ Transcriptional regulator PRDM 12 is essential for human pain perception. Chen, Y-C et al. Nature Genetics; (May 25, 2015) ]

Enzyme Important for Nervous System

Scientists from The Scripps Research Institute (J.SRorking closely with researchers at the Natioinati-
tutes of Health (NIH), have mapped out the strieetfran important protein involved in cellular fiilon and
nervous system development.

& . . |The new structure provides crucial information éorderstanding how

@f’fﬁ Al the protein binds to cellular components. It's alse first structure de-
termined of any ligase in the tubulin tyrosine 8gdike (TTLL) family.
Scientists have been especially curious aboutdleeaf TTLLs because
mutations in these proteins have been linked tange of neurodegen-
erative diseases, including retinal dystrophy amel tare Joubert syn-
drome.

In the new study, the researchers saw for thé tiime how three
positively charged regions of TTLL7 interact witietmicrotubule substrate. Most importantly, theyrfd that
the active site of TTLL7 is ideally positioned tortact the negatively charged “beta-tail” of batbttlin, one
of the two protein building blocks of the microtubéwpolymer (alpha- and beta-tubulin). The alpha baeth
“tails” that protrude from the microtubule surfagee known sites for modification, which in turn,telenine
which motors and associated protein will bind te thicrotubule.

These findings add to the growing understandinthef‘tubulin code’—a phenomenon where TTLL7 and
similar proteins add amino acids to microtubuled prompt them to fast-track certain proteins fangport.

[Multivalent Microtubule Recognition by Tubulin Tyrosine Ligase-like Family Glutamylases. Cell (2015)]
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UK research collaboration develops a new bioinftios pipeline that enables automated primer dekign
multiple genome species, significantly reducinghéwound time. A key aspect of this is utilising dk#roughs in
genomics research to guide the selection of th&viohehls to incorporate in breeding schemes. Smenfrom The
Genome Analysis Centre (TGAC) and John Innes Cdraxe developed a bioinformatics pipeline, PolyMarthat
facilitates the design of genomic specific primnspolyploid species. Once identified, these prisnean be used to
ascertain whether or not an individual organismthasgenetic variation associated with a givert.treé an open ac-
cess tool, researchers and crop breeders can stii@inibwn data to PolyMarker and the online todl return sug-
gested design primers to identify genetic variagitimat tag vital traits in their crop samples, watlsignificantly re-
duced turnaround time compared to the current manathod.

"PolyMarker has already demonstrated its valuérntgplieen developed and applied in a research firajeere
it identified genetic markers that signal resistatwthe wheat yellow rust pathogen (Pucciniafetriis f. sp. tritici).
This disease is responsible for devastating breaehtvcrops and has developed 'Warrior' strainsbted infecting
individuals previously believed to have tolerance."

This innovative online tool has been used to gateeputative KASP probes for the 820K markers dexigy
the CerealsDB project from the BBSRC funded WIS&gptmme (a collaboration between John Innes Cetitee,
University of Bristol, Rothamsted Research, NIABIddniversity of Nottingham). Polymarker has alsemeised to
design probes for the 90K iSelect markers set.

[PolyMarker: A fast polyploid primer design pipeline.; Bioinformatics (2015)]

New 3-D Method to Study of Proteins

Researchers from the Institute of Biotechnology &momedicine at the Universitat Autonoma de Bawnal
(IBB-UAB) and from the University of Warsaw have vééoped a new computational method called AGGRE-
SCANS3D which will allow studying in 3D the structuof folded globular proteins and substantially ioye the pre
diction of any propensity for forming toxic proteaggregates. With this n
algorithm proteins can also be modelled to stuay ghthogenic effects of t
aggregation or redesign them for therapeutic means.

The AGGRESCAN3D (A3D), which was implemented as ebvserver freel
accessible to the academic community, surpasses fmitations with an a
proach based on the protein structure in foldetk steccording to the article |
which the researchers present the new method,ghdaliin Nucleic Acids R
search, the new algorithm has a significantly higivecision than others basged
on linear sequences in predicting the propertieaggfregation of globular prg-
teins. It offers new and important features, suethh& possibility to facilitate the modelling ofthagenic mutation
and the design of proteins for therapeutic meand) as antibodies, with increases solubility.

The new algorithm can be applied to any proteirhveitknown structure or that can be generated byettiod. To
validate the new method, researchers used protdiose aggregation properties had already been aaised ex
perimentally. In the static mode, it is possiblestady individual proteins and protein complexeshwip to 20,00
atoms and proteins with up to 400 amino acids imagyic mode

[Nucleic Acids Research (2015) ]
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Biosensor Remote Collection Packaging System
with Bioinformatics Processing

US 20110245648 Al

Inventors: Stanford P. Hudson

Abstract

A biosensor kit and method for use thereof for@mkbk collection of biosensor data having one or rbaye
sensors with a top patch-shaped layer affixed tmtioom patch-shaped layer, the layers being made of
cushioning sheet material, such as medical foam, t@pd having a biosensor circuit disposed betwleen
layers such that the top layer and bottom layanfarprotective, dual-mode encapsulation of thedrissr
circuit for cushioning against the skin or a gartngha wearer, and for protection of the biosenguit
during shipment and handling. The kit further irga a carrier card of suitable size to receivecang the
biosensors in a substantially flat, co-planar ayesnent in a substantially flat envelope or pouahstap-
ment through flat piece mail or postal service. Thshioning sheet material of the biosensor laigess(fi-
cient packing material to avoid requiring additibpeotective packing material.
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Actinomycin

Actinomycin is the first natural antibiotic discaoed that has anti-cancer activity. It was discoddrethe
bacterium Streptomyces antibioticus in 1940. Unioately, it is too toxic for general use, killingrcer
cells but also poisoning the patient, but relatedecules have sub-

—

< ,f‘ sequently been discovered, and are now widely fgethncer che-

@ 7 o motherapy. Early studies of actinomycin revealeat it interca-
s lates into the DNA double helix. Actinomycin is cpased of two
parts: a flat ring (shown here in green) that rddemthe DNA
bases, and two cyclic peptides composed of unummaho acids
(shown here in blue). The flat ring intercalatesamen bases in the
DNA double helix, and the cyclic peptides fit petfg into the ma-
jor groove of the DNA (PDB entr{73d. The result is a stable, but
lethal, complex with the cell's genome.

Many different intercalating molecules have beestavered, either

in living organisms or designed by scientists. Bage their differ-
ent sizes and shapes, they target different topwsases. Actinomycin blocks type Il topoisomerases,
which are involved with detangling DNA.

| International Conference & Exhibition on Biotechnology
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