SPRINGERNATURE

Springer Nature
Experiments

Hapbs CaBenbesa

Anpenb 2023

it

ADVANCING
DISCOVERY



U3paTtenbcTBo Springer Nature - ato

' macmillan ovrm [ passamscs
@ Sprlnger pamre A education e 8 million+ articles

range of Sclence
Technology and
Medicine (STM)

and Humanitlies

L) Committed to

& Soclal Sdences opening u
| el 1 million+ OA books & articles  J %;“&éﬁ
()momc  Apress: SCIENTIFIC  palgve
The Open Access Publisher AMERICAN macmlllan mﬁﬂf )
ety 300,000+ books
eBooks spanning :
ol st aras T\
120,000+ Scholarty ks
book archives iy
3500 + KypHanos 300 TbIC. + KHUT s backio the 1800’5
Warig-Leaing and / /
gwh;:r%p_rr?ﬂmfdm Liaee 3,500+ journals
8 M/IH. cTaTen 20+ npeamMmeTHbIX A 5
o Coverage from
3,000 g YOlume 1, tssue 1
RONNEKLNNA Journal an:.:lm E”;ﬁ?& backas
The most completa [-
mlle;:unnavillahle
665 TbIC. + CNPAaBOYHMKOB bt iy 20+ eBook
;;:j okigalas - - User-friendly resources
7 6a3 AdaHHbIX U peleHnn research solutions scnmnalﬁsuermw
Housing searchable,
relovant and up-to- oo
date content

springernature.com/gp/librarians/produc



Moptdponuno Springer Nature

Nature Research
journals

Springer journals
Academic Journals
on Nature.com
Adis journals
Palgrave Macmillan
journals

Journal Archives

Springer, Palgrave ~* Adislnsigh
Macmillan and ¢ Nano

Apress Print and * Springer Nature
eBooks  Experiments
Springer Nature e SpringerMaterials

eBook collections + zbMATH
Reference works |
Book Archives

SN Video

In Review

Nature Masterclasses
Research data
services

SN Insights

SN Shared]It

SPRINGER NATURE



HauuoHanbHaa nognucka Springer Nature

e Springer Journals, 2018-2023 rr. https://link.springer.com/
e Nature Journals, 2018 - 2023 rr. https://www.nature.com/
HKypHanbli e Adis Journals, 2020 - 2023 rr. https://link.springer.com/

e Springer Journals Archive, 1832 - 1996 rr.
https://link.springer.com/

e KHueu, onybauKosaHHsle ¢ 2005 no 2010 22. :
- Springer eBooks STM (Science, Technology, Medicine) &
Springer eBooks HSS (Humanities and Social Sciences)

e KHuau, onybaukosaHHble ¢ 2018 no 2023 22. o
Pa3auYHb6IM rnpedmemHsim 0baacmam

e ba3a gaHHbIx Springer Nature Protocols and Methods
https://experiments.springernature.com/

basbl AaHHbIX e basa gaHHbIX Springer Materials
https://materials.springer.com/

e ObyyatoLme BUAEOKYPCbl U BUAEO YPOKMU -
https://link.springer.com/video

SN Video

SPRINGER NATURE



Springer Nature Experiments

 3anyck B 2017 rogy
* [ouncK / npocMoTp KOHTeHTa becnnaTHbIM
* JlocTyn K NONHbIM TEKCTAM MO Nognucke

SPRINGER NATURE

Experiments

Search over 80,000 protocols and methods

e.g. technique, organism, antibody... Q

Nature Protocols Nature Reviews Methods Primers NeW Nature Methods Springer Protocols

SPRINGER NATURE



Springer Nature Experiments

Bknwoyaer:

Nature
Protocols

Nature

Reviews

Methods
Primers

Springer
Protocols

Nature
Methods

SPRINGER NATURE



@ Springer Protocols

Springer Protocols — 3To camana obwmnpHana KonneKuus
nabopaTopHbIX NPOTOKO/I0B N0 6UoOMeANLMHCKUM HayKam U
HayKam O YXU3HMW.

e.g. technique, organism, antibody... q

Coronavirus Resources

71,746 results for "

Source: Methods In Molecular Biology € Methods In Molecular Medicine ¢  Neuromethods € Springer Protocols Handbooks )
Methods In Pharmacology and Toxicology €@  Methods In Biotechnology €@  Methods and Protocols in Food Science € Non Series € Biological Methods €

elevance ost recen ost cited rendin Showi w
Publication Year : u S ! ’ ovimEs (' OTC Ka HMpyMTe
1980 2022 Springer Protocols(2023) Protocol QR' Koa, 4To 6 bl
Series: Methods In Molecular Biology ~
Effects of Malignant Melanoma Initiating Cells on T-Cell NepenTH Ha
Activation CTpaHULUy

Tobias Schatton, Ute Schiitte, Markus H. Frank 2

Technique Show more v ec ca
Although human malignant melanoma is a highly immunogenic cancer, both the endogenous antitumor
immune response and melanoma immunotherapy often fail to control neoplastic progression.

Search for techni ) .
@ el Accordingly, characterizing melanoma cell subsets capable of ...more

Cell And Tissue Culture 18382 Techniques: Immunomodulation, ELISA, Enzyme-linked Immunospot Assay (ELISPOT), Co-culture, Cell

PCR 12862 And Tissue Culture... 2 more

Data analysis 7755 Maodels: Homo sapiens

SD5-PAGE 7069 Antibodies: Anti-mouse, Anti-human spnlNGEn NﬂTURE
Western Blot 6914

Downloads: 89
Electrophoresis 6308


https://experiments.springernature.com/sources/springer-protocols?utm_source=Client%20Internal%20Powerpoint%20Slide&utm_medium=Powerpoint%20Slide&utm_campaign=SP_PYC_Powerpoint_Slide
https://experiments.springernature.com/sources/springer-protocols?utm_source=Client%20Internal%20Powerpoint%20Slide&utm_medium=Powerpoint%20Slide&utm_campaign=SP_PYC_Powerpoint_Slide

@ Springer Protocols

e OCHOBaHbl Ha maTepuanax
KNacCUYecKomn cepmmn KHur “Metoabl B
MmonerkynapHon bmonormn” B 1981

roay.

* basa cogepxunt 70,000+ NnpoTOKONOB.

* 4,500+ npoToKON0B Nyb6nKyeTcA
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obnacTtw.

* Ony61MKOBaHHbIE NPOTOKO/bI He
yaanaTca U3 6asbl / pegakTupytoTea.

Protein-Protein|

Interaction
Networks.

Protein-Protein Interaction Networks 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
First Online: 04 October 2019

460

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

.

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
(PPISs) 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

ecomnntational methade ta elncidate the oD nf a PPT ar ley fram ite ic

2 Materials

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

server:

1. 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.

»

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.

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.”
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CTpyKTypa NnpoTOKOSIOB

* BBegeHue: NMpeactaBieH 06bemM 3KCNEepMMEHTa, BKIOYaA HEOHX0AMMYIO
TEOPETUYECKYIO UM CNPaBOYHYIO MHOPMALMIO.
* Martepuanbi: CnncoKk HeobxoanMmoro obopyoBaHUS U BCEX MaTEPUasoB;

OnMcaHue yci0BUi - BpeMeHU, TeMnepaTypbl U BONPocoB 6e30nacHocCTy.
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CTpyKTypa NnpoTOKOSIOB

* MeTopabl: [owarosble MHCTPYKLMKU NO NPOBEAEHUIO SKCNEPUMEHTA C
HEeobXoAMMbIMM Ha KaXKAOM 3Tane maTepuanamu.
* MpumeyaHusa: CoBeTbl, MPUEMbI U PEKOMEHAALMM OT aBTOPa NPOTOKO/1a A

nccaepoBaTesien B nabopatopusax.
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* bepet Hauano B 2006 roay.
* baza copepunt 3,300+ NPOTOKONOB.

e 200+ npoTtokonos nybankyerca
eXXerogHo.

* [lowarosbi POPMAT C BaXKHbIMMU
3Tanamu, CMMCKOM MaTepPUanoB U
CoBeTaMu OT aBTOPOB.
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Protocol | Published: 21 June 2019

Using DeepLabCut for 3D markerless
pose estimation across species and
behaviors

Tanmay Nath, Alexander Mathis, An Chi Chen, Amir Patel, Matthias Bethge &
Mackenzie Weygandt Mathis

Nature Protocols 14, 2152-2176(2019) | Cite this article
16k Accesses | 12 Citations | 105 Altmetric | Metrics

Abstract

Noninvasive behavioral tracking of animals during experiments is
critical to many scientific pursuits. Extracting the poses of animals
without using markers is often essential to measuring behavioral effects
in biomechanics, genetics, ethology, and neuroscience. However,
extracting detailed poses without markers in dynamically changing
backgrounds has been challenging. We recently introduced an open-
source toolbox called DeepLabCut that builds on a state-of-the-art
human pose-estimation algorithm to allow a user to train a deep neural
network with limited training data to precisely track user-defined

Materials
Equipment
Software

* Operating system: Linux (Ubuntu 16.04 LTS, 18.04 LTS), Windows
(10), or MacOS

¢ Anaconda, a free and open-source distribution of the Python
programming language (https: //www.anaconda.com/).
DeepLabCut is written in Python 3.6.x (https: //www.python.org/)
and is not compatible with Python 2

¢ DeepLabCut: the actively maintained toolbox is freely available at
https: //github.com /AlexEMG/DeepLabCut. The code is written
for Python 3.6 (ref. °°) and TensorFlow*® for the feature detectors™®

TensorFlow*’, an open-source software library for Deep Learning.
The toolbox is tested with TensorFlow v.1.0-1.4, 1.8, and 1.10-1.13.
Any of these versions can be installed from

https: //www.tensorflow.org/install /

« (Optional) Docker®'; we recommend using the supplied Docker
container, which includes DeepLabCut and TensorFlow with GPU
support pre-installed. This container builds on the nvidia-docker,

which is currently supported only in Ubuntu

¢ (Optional) Jupyter Notebooks: we provide three Jupyter Notebooks

You have full access to this article
via Corporate Testkunde Christian
Matthees

Download P

Associated Content

Nature Neuroscience | Technical Report
DeepLabCut: markerless pose
estimation of user-defined body parts
with deep learning

Alexander Mathis, Pranav Mamidannal...] Matthias
Bethge
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* bepet Hauano B 2004 roay.
e Copgepxut 6,900+ cTtatem.
e 400+ ctaten nybINKyeTCa eXXeroaHo.

IleTanbHaA ouUeHKa
METOA0/10rM4ecKomn 3PPEKTUBHOCTU C
NoApPobHbIM TEXHUYECKMM
onucaHnem.

* [IpenmyLLecTtBeHHO
nccnepoBaTesibCKkue paboTbl €
MHOECTBOM NepeaoBbIX CTAaTEN,
MHEHWIN U HOBOCTEMN.

nature methods

Article | Published: 09 December 2019

Deciphering interaction fingerprints
from protein molecular surfaces using
geometric deep learning

P. Gainza, F. Sverrisson, F. Monti, E. Rodola, D. Boscaini, M. M. Bronstein & B.
E. Correia®™

Nature Methods 17, 184-192(2020) | Cite this article
6888 Accesses | 213 Altmetric | Metrics

Abstract

Predicting interactions between proteins and other biomolecules solely
based on structure remains a challenge in biology. A high-level
representation of protein structure, the molecular surface, displays
patterns of chemical and geometric features that fingerprint a protein’s
modes of interactions with other biomolecules. We hypothesize that
proteins participating in similar interactions may share common
fingerprints, independent of their evolutionary history. Fingerprints
may be difficult to grasp by visual analysis but could be learned from
large-scale datasets. We present MaSIF (molecular surface interaction
fingerprinting), a conceptual framework based on a geometric deep
learning method to capture fingerprints that are important for specific

biomolecular interactions. We showcase MaSIF with three prediction

Methods
Computation of molecular surfaces

All proteins in the datasets were protonated using Reduce®, and
triangulated using the MSMS program?! with a density of 3.0 and a
water probe radius of 1.5 A. Protein meshes were then downsampled
and regularized to a resolution of 1.0 A using pymesh!. Geometric and
chemical features were computed directly on the protein mesh, with
the exception of the distance-dependent curvature, which was
computed on each patch according to the surface normals of the

vertices in the patch.

Decomposition of proteins into overlapping radial patches and
computation of features

For each point in the discretized protein surface mesh, a radial patch of
geodesic radius of 9 or 12 A (application-dependent) was extracted to
perform an analysis of the surface features of the patch. The choice of
radius was empirical, mainly driven by performance and memory
constraints. For MaSIF-search we chose 12 A because we found this to
be a good value to cover the buried surface area of many PPIs. This
patch size was reused for MaSIF-ligand. A patch of 9 A was selected for
MasSIF-site because the smaller patch allowed us to do multiple
convolutional layers within our available memory resources, which we
found critical for this application. In the absence of memory
constraints, a patch larger than 12 A would be ideal, as MaSIF’s
geometric deep learning architecture is capable of assigning different
weights to different geodesically clustered kernels.

P | = [
Search E-alert Submit Login

You have full access to this article
via Corporate Testkunde Christian
Matthees
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Techniques: Fluorescence Microscopy, TIRF Microscopy, Immunastaining, Fiji, Confocal Microscopy... 7
more

Citations: 43 Video available

SPRINGER NATURE



15

CneuunanbHaa cTpaHMua OUEHKU perieBaHTHOCTU B
Springer Nature Experiments

ABTOPbI

2019

nature methods

Three-dimensional virtual refocusing of fluorescence

microscopy images using deep learning

Authors:
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aHaN0rMYHbIX
MeTOoA0B
nccnegoBaHusA

... Aydogan Ozcan = 1.5,6,

show more details

Abstract

We demonstrate that a deep neural network can be trained to virtually
refocus a two-dimensional fluorescence image onto user-defined three-
dimensional (3D) surfaces within the sample. Using this method, termed
Deep-Z, we imaged the neuronal activity of a Caenorhabditis elegans worm
in 3D using a time sequence of fluorescence images acquired at a single
focal plane, digitally increasing the depth-of-field by 20-fold without any
axial scanning, additional hardware or a trade-off of imaging resolution
and speed. Furthermore, we demonstrate that this approach can correct
for sample drift, tilt and other aberrations, all digitally performed after
the acquisition of a single fluorescence image. This framework also cross-
connects different imaging modalities to each other, enabling 3D
refocusing of a single wide-field fluorescence image to match confocal
microscopy images acquired at different sample planes. Deep-Z has the
potential to improve volumetric imaging speed while reducing challenges
relating to sample drift, aberration and defocusing that are associated

with standard 3D fluorescence microscopy. less

Bﬂated articles

Based on techniques
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Ian L. Gibbins &%, 2012, Springer Protocols

Deep learning enables cross-modality super-resolution in fluorescence
microscopy

Hongda Wang et al., 2018, Nature Methods

Measuring In Vivo Protein Dynamics Throughout the Cell Cycle Using
Microfluidics

Roy Leeuw et al., 2017, Springer Protocols

Cell cycle staging of individual cells by fluorescence microscopy

Vassilis Roukos 4 et al., 2015, Nature Protocols

e

Figures (20) & Videos (10) [
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Fig. 1 : Refocusing of fluorescence images using Deep-Z.

Keywords

Techniques:
Confocal Microscopy, Fluorescence Microscopy, Wide-field Microscopy,
Deep learning, MetaMorph, Calcium Imaging, Imagel
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