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1) All documents indexed by Dimensions for all life science areas, 1992-2021.
2) “Global scientific output doubles every nine years”. Nature News Blog. May 7, 2014 SPRINGER NATURE
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e The Global Scientific Research 13 Landscape in the past some year:

8,000,000 active researchers
2,700,000 patent applications

5,500 books released

1,600,000 journal articles published

e And many other data sources:

Research data repositories3: > 2,000
Dark data®: ???

Research publications indexed by Incites & Web of Science

“The STM Report, 4th Edition”. International Association of STM Publishers, Feb. 20, 2015.

“Key IP5 Statistical Indicators 2017”. IP5 Offices, Mar. 2018. SPRINGER NATURE
Registry of Research Data Repositories, re3data.org.

“Dark analytics: Illuminating opportunities hidden within unstructured data”, Deloitte Insights Feb. 7, 2017
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Explosion of Big Data, But Scientists
Can't Keep Up NATURE | NATUREJOBS | FEATURE
> Dawnof the

= ) . gene-editing age
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ol Scientific literature: Information overload

e

Esther Landhuis

\ / Nature 535, 457-458 (2016) doi:10.1038/nj7612-45Ta
i Published online 20 July 2016
' . m This article was originally published in the journal Nature
Oy B ot Q How to manage the research-paper deluge? Blogs, colleagues and social media can all help.

NOVEMBER 29, 206
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1) “Information Overload.” Wikipedia Entry. June 10, 2018.

2) “Explosion of Big Data, But Scientists Can’t Keep Up”. KQED, Nov. 29, 2016 SPRINGERNATURE
3) “Scientific literature: Information overload”. Nature Jobs. Jul. 20, 2016.

4) “The big data explosion sets us profound challenges - how can we keep up?”. The Guardian. Jul. 2, 2016.
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Protein-Protein i pp 67-80 | Cite as
A Web-Based Protocol for Interprotein Contact
Prediction by Deep Learning

Authors Authors and affiliations

Xiaoyang Jing, Hong Zeng, Sheng Wang, Jinbo Xu

Protocol

" - 460
First Online: 04 October 2019

Downloads

Part of the Methods in Molecular Biology book series (MIMB, volume 2074)

Abstract

Identifying residue-residue contacts in protein—protein interactions or complex is crucial for
understanding protein and cell functions. DCA (direct-coupling analysis) methods shed some
light on this, but they need many sequence homologs to yield accurate prediction. Inspired by
the success of our deep-learning method for intraprotein contact prediction, we have developed
RaptorX-ComplexContact, a web server for interprotein residue—residue contact prediction.
Given a pair of interacting protein sequences, RaptorX-ComplexContact first searches for their
sequence homologs and builds two paired multiple sequence alignments (MSA) based on

genomic distance and phylogeny information, respectively. Then, RaptorX-ComplexContact

1 Introduction

Proteins play various roles in cellular and biochemical processes by physically interacting with
other proteins or forming protein complexes [1, 2]. Studying protein—protein interactions
(PPIs) at residue level is crucial for understanding protein functions in organisms.
Experimental techniques have been greatly improved to determine protein complex structure,
but they are still low throughput and costly [3, 4]. Therefore, developing effective

enmnutatinnal mathade tn alieidata the o etrietnra nf 2 PPT ar enmnlay fram ite cannenca ic

2 Materials

The following are required and optional materials for the use of RaptorX-ComplexContact

server:

o

. A personal computer with Internet connection and a web browser with JavaScript
enabled. RaptorX-ComplexContact server is compatible with three popular web
browsers: Google Chrome, Firefox, and Internet Explorer. Nevertheless, the former
two browsers may be slightly better than the third one in visualizing the prediction
results.

2. The amino-acid sequences or multiple sequence alignments (MSAs) of the query
protein pair in FASTA format. Only the MSAs generated by HHblits are
systematically tested although in principle any MSAs shall work.

3. The amino-acid sequences or multiple sequence alignments (MSAs) could also be
uploaded to the server as text files.

4. The job name and email address are optional, but a valid email address is strongly

recommended since it can facilitate job management and result retrieval.

3 Methods

3.1 Job Submission

1. Open the hyperlink http://raptorx.uchicago.edu/ComplexContact/ in the web
browser.

2. From the menu at the top of the page, select “New job.”

Download book
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Useful links:
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Research paper — — Research protocol
Introduction Introduction
Describes the research question and INTI(?O INTI(?O Describes the protocol and its range of
the hypothesis to be explored 10% 10% applications
Materials

List the compositions of all buffers, solutions
and equipment needed, with quantities used
and operation instructions
Results
Finding reports with
I experimental data compiled
I into charts or figures

Method

Detailed and chronological .

explanation of the
individual stages of the
technique, with timings and

critical steps

RESULTS
50%

Discussion
Results are interpreted ___J

in relation with
published evidence -

Notes
Recommendations and details to
implement the protocols

o Method

Experimental design of the
study and list of procedures

performed (protocols)

4
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cultures, Youdiil Ophinni, Mari Inoue, Tomohiro Kotaki2 & Masanori Kameoka, Scientific Reports (2018) and protocol Beads-on-a-String on
a Bead: Reconstitution and Analysis of Chromatin on a Solid Support, Raphael Sandaltzopoulos and Peter B. Becker, Chromatin Protocols,

lllustrative example based on the paper CRISPR/Cas9 system targeting regulatory genes of HIV-1 inhibits viral replication in infected T-cell
Methods in Molecular Biology, vol. 1288 (2015)
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*Biochemical Characterization of Middle East Respiratory Syndrome Coronavirus Spike

Protein Proteolytic Processing

*A Multiplex Polymerase Chain Reaction for Differential Detection of Turkey

Coronavirus from Chicken Infectious Bronchitis Virus and Bovine Coronavirus

*Expression of the Severe Acute Respiratory Syndrome Coronavirus 3a Protein and the

Assembly of Coronavirus-Like Particles in the Baculovirus Expression System

*Evaluation of Activation and Inflammatory Activity of Myeloid Cells During

Pathogenic Human Coronavirus Infection

*Development of a Mouse-Adapted MERS Coronavirus

SPRINGER NATURE
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Search over 60,000 protocols and methods:

Q e.g. pratocol, technique, organism.

Antibody Data Search 5]

Discover Experiments
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Ralavance Most recent Most cited Trending

Springer Frotocots (2016) Pratocol
Serles: Springer Protocols Handbooks > Book: Animal Coronavinises

An RT-PCR Assay for Detection of Infectious Bronchitis
Coronavirus Serotypes

Junfeng Sun, Shengwang Liu =

Avian Infactious bronchids virus (IBV), a chicken Gammacoranavirs, Is 3 major poultry pathogen,
and 15 probably endemic in all regions with Intensive poultry production. Since I8Y was frst describen
In 1936. many serotypes and variants of IBV nave ...more

Technigues: Saquence Analysis, Freeze-thaw Method, Viral RNA Extraction, PCR, Reverse
Transcription PCR._ 1 more

Muodals: Alphacoronaviris, Gatlus gailus
Downloads: 818

Springer Protocots (2016) Pratocol
Series: Springer Protocols Handbooks = Book: Animal Coromavirises

A Multiplex Polvmerase Chain Reaction for Differential
Detection of Turkey Coronavirus from Chicken Infectious
Bronchitis Virus and Bovine Coronavirus @

Chien Chang Loa. Ching Ching Wu, Tsang Long Lin &=

A multlpiex polymerase chaln reacdon (PCR) method for differentlal detection of turkey coronavirus
{TCoV), Infectious bronchitls virus (IEV), and bovine coronavirus (BCoV) Is presented In this chaper
Primers are dgesigned from the conservad or ...more

Techniques: Multtiplex PCR, Electrophoresls, PCR, Spectroscopy

Models: Infectiows bronchitis virus, Alphacoronavirus, Turkey coronavirus, Bovine coronavirus, Galius
gallus

Downloads: 836
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Biochemical Characterization of Middle East Respiratory
Syndrome Coronavirns Spike Protein Proteolytic

Processing

=] i

Gary R whitsakar £, Jazn £ MRl o= -2

ROt EEE | e
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Abstract

The:coronavines spike envelope glycoprotem is an essenaial viral

companert thar mediates virus mitny eeents. Hio:
the apike poatein is crizical for understanding strocture

reintiorships amit the roles of the proteis & the viral life cpele

roarins are syprally prowolytically processed and

ar progn

spilie proteins by
westem it allows the wismdization and assessmend of protenbyic

precessing by endoperous oo exoennus mx. FheTE, WT pITesEnt A

siem blot mnalysis o[

E Apdke p

protectytic ceampe Iny transient trensection
expression of the spike protein of the highly pathopenic Midelle East

resparaiory syrdreme coonavizus in the presence or abserce of a cellular

eminblen an of cheavapge pattomns produced by o host

JrmAease an A coonarins spike ghycoprtein, les

peenses; cathepains;

3T cells atiowing
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~ Reversible Controfied Aggregation of Solgl Resdent Enrymes to Assres
/ Thacty Transpost Myades Mong the: Secretory Pathay

Ricanda Rtzzn & Albertn Lami 2=, 2014, Springer Protocols

Expression Screening in Mammahian S Cellz

Susan [ Chapple & Michael B Dyson , 2014, Springer Protocols

Redesigning Approaches in Synthetic Bislogy
Tamying Yang & Michael Reth o | 2012, Springer Protocols

https://experiments.springernature.com/

Figures (3) & Videos {0)
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Keywords

Technigues:
Tr Iwetern Blot, Azzwy C=ll And
Timmze Cultore, PAGE, Cell Lysts, Transient Transfection, Electrophoresis

Models: [
Bos tasmus, Alphacoronavines, Oryciolagus caniculus. Middle Exst
respiratory syedrome-related coronavirus, Mus jmosse)

Others-

Virus entrg Spike protein, Proteclyte procescing, Muddle Eact recpiratory
syndrome: (MERS), Host cell protease, Matriptase
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Topics

Molecular techniques

single-molecule Assay In Situ Hybrigization Recombinant Protein Expression
el o | Emewl GTNIEEN | R e Two-photon Microscopy Protocols And
Methods Broader concepts
Recently cited Recently published Review papers Related techniques Muttiphoton Micrascopy
Microscopy techniques
Take advantage of our free search tool to find Springer Nature
Two-photon Microscopy

Calclum Imaging Super-resolution MIcroscopy Cryo-EM Two-photon Microscopy ~ ———g0tocols and methods related to two-photon microscopy, a technique
used for three-dimensional imaging of live biological specimens. —J

I— Two-photon Imaging

|— Two-photon Laser Scanning

Recently cited
Microscopy

Cell and tissue culture techniques
Nature Methods (2005) Review Article — Two-photon In Vivo Imaging

. s L— Two-Photon Cal I I
Deep tissue two-photon microscopy SCKND S

Fritjof Helmchen &, Winfried Denk

Expand 7
With few exceptions biological tissues strongly scatter Uight. an =%
making high-resolution deep Imaging Impossible for traditional— B More Microscopy techniques
INcluding confocal—fluorescence mICroscopy. Nonlinear opticat
i H Calclum Imaging
microscopy, In particular two photon-excited AUOrescence ...more *
i Super-resolution Microscopy

Cryo-EM

https://experiments.springernature.com/
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Protein: Not specified

Anti-Rabbit IgG antibody

Type: Secondary

Used in techniques:

Q e.g. protocol, technique, organism...

Indirect immunolabeling, Fluorescence Cross-correlation Spectroscopy, Flow Cytometry, Immunostaining,
Immunofluorescence, Western Blot, Immunolabeling, Fluorescence Microscopy, TAI-FISH

Download

| Technique

Immunostaining

] Immunolabeling

J Fluorescence Cross-
correlation
Spectroscopy

Indirect

immunolabeling

J Western Blot

Western Blot

Host

Gallus
gallus

Capra
hircus

Capra
hircus

Capra
hircus

Capra
hircus

Bos
taurus

Concentration

0.5% (vol/vol)

Dilute 1:1,000

25 pgmi-1

25 pgmi-1

80 ng/mlL

Supplier Details

Invitrogen, cat. no. A21441 |
Invitrogen, cat. no. A 21422

Invitrogen, cat. no. A11034

Molecular Probes/Invitrogen

Molecular Probes/Invitrogen

Jackson ImmunoResearch,
cat. no. 111-036-045

Santa Cruz Biotechnology, cat.
no. sc-2374

Conjugate

Alexa Fluor 488
| Alexa Fluor

Alexa Fluor 488

Alexa488 |
Alexab33

Alexadss |
Alexa633

Peroxidase

horseradish
peroxidase HRP

22
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Antibody Data Search S

Buffer/Solution

Dulbecco's
phosphate
buffered saline
DPBS

PBS without
calcium and
magnesium PBS
with 1% (vol/vol)
FBS

Antibody dilution
buffer AD buffer;
PBS, 0.1% bovine
serum albumin

Antibody dilution
buffer AD buffer;
PBS, 0.1% bovine
serum albumin

blocking buffer

Beta Version
Covering top cited antibodies from a curated
protocols set.

Our Intent
Accelerate lab research with crucial, at-a-glance
antibody data.

We love feedback. Write to us at
experiments@springernature.com.

Figure Protocol [
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Expand A Mesoscopic hydrogel molding to
control the 3D geometry of

bioartificial muscle tissues

Derivation and characterization of
mouse embryonic stem cells from

One-step analysis of protein
complexes in microliters of cell lysate
using indirect immunolabeling &
fluorescence cross-correlation

spectroscopy

One-step analysis of protein
complexes in microliters of cell lysate
using indirect immunolabeling &

spectroscopy
Expand 7 Antibody-coupled SiRNA as an
r— efficient method for in vivo MRNA
i}
e
[al- 5
ik

Expand 7 The cellular thermal shift assay for
A ! evaluating drug target interactions in

-
il

cells

SPRINGER NATURE




@ Springer Link

MERS Coronavirus pp 21-37 | Cite as

Biochemical Characterization of Middle East Respiratory
Syndrome Coronavirus Spike Protein Proteolytic
Processing

Authors Authors and affiliations

Gary R. Whittaker, jean & Millet =1

Protacol
- 32k
First Online: 28 December 2013
Downloads
Part of the Methods in Molecular Biology book series (MIME, volume 2033)

Abstract

The coronavirus spike envelope glycoprotein is an essential viral component that mediates
wvirus entry events. Biochemical assessment of the spike protein is critical for understanding

structure—function relationships and the roles of the protein in the viral life evecle. Coronavirus

spike proteins are tvpically proteclvtically processed and activated by host cell enzymes such as

trypsin-like proteases, cathepsins, or proprotein-convertases. Analysis of eoronavirus spike

proteins by western blot allows the visualization and assessment of proteolytic processing by

endogenous or exogenous proteases. Here, we present a method based on western blot analysis

to investigate spike protein proteclvtic cleavage by transient transfection of HEK-2g3 T cells
allowing expression of the spike protein of the highly pathogenic Middle East respiratory
syndrome coronavirus in the presence or absence of a cellular trvpsin-like transmembrane
serine protease, matriptase. Such analysis enables the characterization of cleavage patterns

produced by a host protease on a coronavirus spike glveoprotein.

Key words

Coronavirus Spike protein Virusentry Middle East respiratory syndrome (MERS)
Proteolytic processing  Host cell protease Matriptase Western blot

Transient transfection

Downtoad protocol POF

Search @, Home « Login

Download book v

Cite protocol .

Protocol

Abstract

1 Intreduction

2 Materisla

3 Methods

4 Notes

Notes

References

Copyright infarmation

About this protocal
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2 Materials

Download book hd

All cell culture materials should be kept sterile and manipulated within a biosafety cabinet.

Cite protocol .
When not in use they should be stored at 4 *C. All lignid and solid waste materials should be '
discarded and/or properly inactivated in appropriate disposable waste containers. Solutions Protocol
diluted in water should be prepared with ultra-purified water with a resistivity of 18.2 MQ-cm Abstract
at 25°C. 1 Introduction
2 Materials
2.1 Plasmids and Antibodies
3 Methods
1. peDNA3.1-OPT-MERS-wt-5-Cq. This plasmid encodes a full-length, wild-type (wt), 4 Notes
mammalian codon-optimized sequence of the MERS-CoV spike gene from the Notes
EMC/ 2012 strain fused with a Cg bovine rhodopsin epitope tag at the C-terminus. aRkiress

2. pcDNAg.1-hMatriptase. This plasmid contains the coding sequence of the human ChEintnatim

matriptase gene.
LRaieg At thispestocdt

. pcDNA3.1. This plasmid is used as an empty vector control plasmid.
. Rabbit polyclonal antibody against MERS-CoV strain EMC/2012 spike protein.

s oW

. Mouse monoelonal antibody (I2G,) against the extracellular domain of human

71l

matriptase (clone D-7).
6. Horseradish peroxidase (HRP)-conjugated goat anti-rabbit IgG antibodies.

7. HRP-conjugated goat anti-mouse IgG antibodies.

2.2 Cell Culture Reagents and Materials

1. Dulbeceo’s phosphate buffered saline (DPBS) with caleium and magnesium.

2. Dulbeceo’s Modified Eagle Medium (DMEM).

. Heat-inactivated fetal calf serum (FCS).

. 1 M N-2-hydroxyethylpiperazine-N'-2-ethanesulphonic acid (HEPES).

5. 100x penicillin-streptomyein (PS) solution.

. Human embryonic kidney (HEK) HEK-293 T/17 cells were obtained from the
American Type Culture Collection. The/17 numbering refers to a clone that has been
specifically selected to obtain higher transfection efficiencies. Cells were cultured in
a 37 °C, 5% CO, incubater in Dulbeceo’s Modified Eagle Medium (DMEM)
supplemented with 10% (val/vel) FCS, 10 mM HEPES, 100 IU/mL penicillin, and
100 pg/mL streptomycin. For long-term storage, the cells can be frozen and stored

s ow

@

in liquid nitrogen.

=

. 1x Trypsin solution. 0.25% trypsin, 2.21 mM ethylenediaminetetraacetic acid
(EDTA).

. Cell counting slide with 10 counting grids.

. Gibeo™! Opti-minimal essential medium (Opti-MEM™) reduced serum medium (for
transfections).

R =R ]
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Thanks for your attention!

Any questions? Feedback? Contact us!

Evan Zhang, Senior Solutions Specialist
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