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Comparison of NMR structural and dynamics features of the urea

and guanidine-denatured states of GED
Jeetender Chugh'

Shilpy Sharma ', Ramakrishna V. Hosur *
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Denatured states of proteins are beginning o be recognized as
impartant enities in the biological world—3 denatured stace of a
protein s defined as the lowest “non-native’ stale under a
given set of conditions | 1]. Inside a living cell,

be remaved for a new structure 1o get formed for the protein ta
move towards the native state. Thus the number of folding paths
for a given protein would be dictated by the number and nature

conditions like local intracellular fon concentrations, interaction
with various ligands elc. can vary significantly fram organelle to
organelle [2), and even within the same organelle there can be vari-
ations due 1o signaling pracesses and interactions with different
malecules. All these processes tightly regulate the translatianal
and post-translational processes which decide the fate of thenewly
synthesized polypeptice chain Thus a particular protein may

of structural the length of the chain.
In view ofall these. it is important ta understand the charac-
teristics of the various dematured states, wiith regard to their
topologies, heterogeneities and motional characteristies, their
lations due o changes in environmental conditions, etc. al
atamic level detail. In vitro, different denatured states can be re-
ated by use of diflerent denaturants, sueh s, Gan-HCL, urea, SDS.
xeme i oo, e Adhough e o ot etcly e

ts funct o
tosoluble agaregates, which occasianally lead (o diseases (3L
When a polypeptide chain begins 1o fold starting from a dena-
tured ensemble, each malecule in the ensemble can, in-principle,
fold along a different path. In this scenario, the starting sate in
terms of the conformational preferences across the polypeptide
chain will have a significant influence an the path the malecule
adopts; different denaturing environments inside a cell can create.
iferm il st o the ot o il i, the chal o

states, in viva, they help sample the ensem-
e e widely and s sllow imestiguion of the Tolding
in general.

In this background. we present here a comparative study of
the structural and cymamics characteristics of urea-denarured
and Gén-HCl-denamumed staes of the GPase effector domain
(GEDF of dynamin. a crucl protein in clathrin mediated endocy-

oles both
the neck of the clathrin coated vesicles, and asssts the N-teminal
TPase domain in CTP hycrolysis required for dynamin function

ready at may form the
structure to build upan, el e aptions for

1a5) ‘GED has heen showm to self-assem-
bie and form large megadaltan-sized oligomers in vitra [5.7) even

the palypeptide chain in the
space. It can also happen that the existing structure may have to

el details about the perturbations caused by 97 M wrea using
NMR and finally compare the urea-mediated unfolding with that

using Gan-HCl. Gan-HC is highly charged % compared to urea
wehich is neutral and this is expected 1o have an influence an the
unfolding mediated by the two denaturants; the former may lead
tamore collapsed state due to electrostatic screening. Our datare-

by in-
deed different. Whereas Gdn-HCI unfalding i two-state |8, urea-
‘mediated unfolding is more complex and hence the structural
and dynamics characteristics of the denatured states created by

elues about the differences
inthe potential foldingnitiation sites for the folding that may fol-
low on dilution of the denaturants. This study will form the basis
for a detailed elucidation of the urea.dilution driven self-associa-

suanidine dilution 7). Cansequently, the variability in the ascem-
‘bly details—high resolution picture of which s stil unknawn—if
any. can be unraveled
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SUMMARY

Fluid-injection processes such as disposal of saltwater or hydraulic fracturing can induce
earthquakes by increasing pore pressure and/or shear stress on faults. Natural processes,
including transformation of organic material (kerogen) into hydrocarbon and cracking to
produce gas, can similarly cause fluid overpressure. Here, we document two examples from
the Western Canada Sedimentary Basin where earthquakes induced by hydraulic fracturing
are strongly clustered within areas characterized by pore-pressure gradient in excess of 15 kPa
m~!. Despite extensive hydraulic-fracturing activity associated with resource development,
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or stress on faults (Ellsworth 2013; Segall & Lu 2015), Neces-
sary conditions for the occurrence of injection-induced seismicity
include a source of elevated pore pressure, a proximal, critically
stressed fault and a pathway for fluid pressure to propagate from the
injection site to the fault (Ellsworth 2013: Eaton 2018). Extraction
of hydrocarbons from unconventional low-permeability reservoirs,
such as organic-rich shale, makes extensive use of hydraulic frac-
turing to increase reservoir permeability. Earthquakes have been
observed in association with a small fraction of well completions
(Atkinson et al. 2016), yet pre-development assessment is hindered
by a paucity of validated predictive models to forecast site-specific
seismic hazard, Of particular importance is the need to achieve a
better understanding of specific geological factors that impact the
likelihvod of induced seismicity (Schultz et al. 2016; Ghofrani &
Atkinson 2016; Pawley ef al, 2018).

Prospective fairways containing pervasive hydrocarbon accumu-
lations in low-permeability (tight) reservoirs occur most frequently
within epicontinental basins (O'Connor er al. 2014). Shale reser-
voir units are often overpressured, a state wherein the fluid pressure

© The Author(s) 2018, Published by Oxford Uni
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formation (Law & Dickinson 1985; Hansom & Lee 2005). From
a resource-exploitation perspective, overpressure can be beneficial;
more fluid stored in the formation reduces the work required to
stimulate hydraulic fractures (Wang & Gale 2009). Consequently,
the most prolific parts of a fairway often coincide with areas of
highest overpressure (Cander 2012),
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ranging from shallow-water shoreface sands to offshore marine
muds (Dixon 2000). Reservoir rocks within this trend consist of
interbedded shale, siltstene and sandstone layers, Approximately
5500 multistage hydraulically fractured (MSHF) horizontal wells
have been completed in the Montney Formation (Fig. la). The De-
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better understanding of specific geological factors that impact the
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Atkinson 2016; Pawley ef al. 2018).
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TECHNICAL WRITING SKILLS

Learn

Researcher Academy provides free access to countless e-learning resources designed to support
researchers on every step of their research journey. Browse our extensive module catalogue to
uncover a world of knowledge, and earn certificates and rewards as you progress.

How to write case reports

Register Now

Research eycle | Content library

RESEARCH WRITING PUBLICATION NAVIGATING COMMUNICATING
PREPARATION FOR RESEARCH PROCESS PEER REVIEW YOUR RESEARCH

Funding Fundamentals of manuscript > Fundamentals of publishing Fundamentals of peer review > Social impact

preparation

Research data management Finding the right journal Becoming a peer reviewer Ensuring visibility

Writing skills -
Research collaborations Ethics Fun d In g
Technical writing skills

What you will learn
. Advice from experts on funding
« Guidance on writing a great application
Open science Applying for a research grant can be a long and painful process and there are no guarantees it will T ————
ke writi end in success. The useful tips shared in our funding modules could prove just the boost you
+ Bool wrl‘tEng + Read More

Publishing in the ¢

o
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3 modules

FUNDING

Funding Hacks for Researchers Successful research grant Discover how metrics can boost
applications — getting it right funding and networking

Top tips from the people who really
opportunities

understand what it takes to write a Our useful step by step guide to
sticcessful grant application. preparing 3 grant application can help A comprehensive guide to scholarly
you tick all the boxes first time. metrics and practical tips to help you

leverage them when building
networks o applying for funding.
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Career path

A career in research can take many twists and turns. Whether you decide to stay in academia or
move onto industry, Researcher Academy's career resources will help you plan accordingly.
Browse the different career sections for sound practical advice to tackle your future.

Career planning  Job search  Career guidance

Career planning

Being an effective researcher requires method and order, and those strong organization skills can
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+ Read more

2 modules
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CAREER PLANNING CAREER PLANNING |

Make a career in research The right choice of study

JOB SEARCH

How to make the most of your PRD
capabilities and find fulfilling jobs

What you will find

« Guidance on strategic career planning
= What industry employers think of PhDs
« Help with choosing a field of study



