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At Springer Nature, we place great pride in our heritage. BMClaunched as first Throughout the 20th century, both Springer and Macmillan became renowned for
Our story began in 1842, when Julius Springer founded commarcial O publisher publishing groundbreaking research that changed our understanding of the world,
a bookstore and publishing house in Berlin. At first, E}z— radioactive substances, to the discovery of the structure of DNA, and
o =0 R . I/BMC— : :

Springer focused on political publishing, but quickly —_EAF‘:UL bing Dolly the sheep, the first mammal to be cloned from an adult cell.
expanded into journals and books about the natural
sciences, engineering and medicine, helping pave the OAI':EIH&M:*@
way for the modern knowledge-based society
early 1900s, Springer was the world’s second | Springer:J:ﬂEI 7M(
academic publisher, with a contributor roster ﬁu_\“z

including Albert Einstein.
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“inthe UK world’s largest OA journal %

In London in 1843, two Scottish brothers, Daniel and
Alexander Macmillan, launched a publishing company
to promote great writing. Meanwhile Macmillan, having
published Lewis Carroll’s Alice’s Adventures in Wonderland,
had broadened its business into learning, launching the

scientific journal Nature in 1869.
(B2) el Nature journal

launched
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Over th Springer passed through various hands
before merglng in 2015 to become Springer Nature, a global research, education,
health and professional publisher, with headquarters in Berlin.
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Chapter = £) Fullaccess
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the PRISMA framework and were analysed in depth to provide comprehensive review on
SHRM and its emerging issues. The study integrates previous insights on the topic to
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characteristics, practices, outcomes and models and theories related to SHRM. The
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(6)

Journal of the Knowledge Economy

Aims and scope >
Submit manuscript >

(10) (11)
Sections Figures
Abstract

Introduction
Theory
Methodology

Results

Discussion

Future Avenues for Research

Limitations
Conclusion
Appendix
References
Acknowledgements
Author information
Ethics declarations

Additional infermation

(12)

References

w N =

L2 R

38

X E T
NERE, ELHRBE. &R T IR

THPOFEX. TERSE
5IEXE

Wi E

BRI B A RIAAT;
FEL&R®TS

EEER
XETHE/ARRIRER. 5IRRE
XEHE

0) XELH1SM

RIS ARIRAT7]

TREESTINR S 5ERE.

1) ElZ
12) BE Xk

SPRINGER NATURE



WX =

SPRINGER NATURE Link

Findajournal  Publishwithus  Trackyourresearch Q Search

Home > Journal of the Knowledge Economy > Article

Sustainable Human Resource Management
—A Systematic Literature Review and
Directions for Future Research

Published: 02 October 2024
Volume 16, pages 11407-11444, (2025)  Cite this article

@ Access provided by Springer Nature Affiliates

Download PDF & M Remove from your saved research

& Account

[ savedresearch 7 Cart

Journal of the Knowledge Economy

Aims and scope -
Submit manuscript >

SPRINGERNATURE Link

Find ajournal Publishwith us Track your research Q Search

& Account

[] savedresearch Y3 cart

mn Savedresearch

Article
ble Human Resource M —AS

ic Literature Review and

Directions for Future Research

Gaitree Ramgolam, Needesh Ramphul & Hemant Chittoo in Journal of the Knowledge Economy
20ctober 2024

a———

(X) Remove fromlist

= o

SPRINGER NATURE



“

(2

(3

(7
(8

(9

)

)

)

- =

-

HATIXE T

Home > Journal of the Knowledge Economy > Article

Sustainable Human Resource Management
—A Systematic Literature Review and
Directions for Future Research

Published: 02 October 2024

Volume 16, pages 11407-11444,(2025)  Cite this artic\e(

@ Access provided by Springer Nature Affiliates

Download PDF &

[] savearticle (5)

Gaitree Ramgolam [, Needesh Ramphul & Hemant Chittoo

5] 1332 Accesses D 14 Citations| Explore all metrics

Abstract

The concept of sustainability is gaining high interest from scholars and researchers in all
areas including sustainable human resource management (SHRM). The adoption of SHRM
practices allows organisations to become more efficient, productive and competitive while
ensuring environmental, social and economic outcomes. The objective of this systematic
literature review is to examine the state of SHRM by determining current trends and
theoretical aspects. Consequently, this will allow a better understanding of SHRM and
therefore help to establish gaps and future research agenda. Articles were selected based on
the PRISMA framework and were analysed in depth to provide comprehensive review on
SHRM and its emerging issues. The study integrates previous insights on the topic to
provide a far-reaching theoretical analysis that highlights the trends, dimensions,
characteristics, practices, outcomes and models and theories related to SHRM. The

findings of the paper identify areas for future research to expand the theories of SHRM.

(6)

Journal of the Knowledge Economy

Aims and scope >
Submit manuscript >

(10) (11)
Sections Figures
Abstract

Introduction
Theory
Methodology

Results

Discussion

Future Avenues for Research

Limitations
Conclusion
Appendix
References
Acknowledgements
Author information
Ethics declarations

Additional infermation

(12)

References

w N =

L2 R

40

X E T
NERE, ELHRBE. &R T IR

THPOFEX. TERSE
5IEXE

Wi E

BRI B A RIAAT;
FEL&R®TS

EEER
XETHE/ARRIRER. 5IRRE
XEHE

0) XELH1SM

RIS ARIRAT7]

TREESTINR S 5ERE.

1) ElZ
12) BE Xk

SPRINGER NATURE



X E X HEHIF G

Home > Nature Communications > Article > Metrics 9033
Accesses

Citation

235

Altmatric

35

Mentions

Metrics

Discovery of the most compact 3+1-type quadruple star system TIC120362137

Lastupdated: Thu, 26 Mar 2026 4:02:27 UTC

£) Accesses ) Citations

YE%&-UJ— |\E.| E‘Z%&ﬁ% Accesens is an approximate cout of tiqua i and 9033 Citation counts are provided by Dimensions and depend 1 E Dimensions_l:'la
*iﬁ I‘ETJ EI\J ;ﬁ—]\ ;é& downloads. Th ber can fluctuate d lingon Accesses on their data availability. Counts will update daily, once Gitation i _F EI\J %& g | Fﬁ ;/)—,\ %&

multiple factors. available.

Weupdate counts daily.

@i%?*ﬁi%ﬁ:ﬁ: @ Altmetric Altmetric calculates a score based on the online attention an article gets — the higherthe
- score, the more online attention anarticle has recaived.
REAMAHKTEE '

The donut visual summarises attention from different sources such as social media and

2200 HBYIEAR news outlets. A breakdown s shown i thelegend.

14 tweets 2bl
@ 14 tweeters B Older articles have had more time toget noticed, so Altmetric provides context data for

@ | Facebook pages @ 33newsoutlets articles of a similar 2ge.
235 | Redditors Videa uplosders This article is in the 991" percentile (ranked 992™) of the 226,385 tracked articles of a
similar age inall journals and the 9™ percentile {ranked 29™) of the 1,837 tracked articles

| Wikipedia page @ | Mendeley of a similar age in Nature Communications.

View moreon Altmetric.

This list highlights individual mainstream

YEE%& I‘EI y%{zk& 25 Mentions news articles and blogs that cite the article.
T;i}g%& ?HEE& E/\J ﬁ'raﬁz Not all news and blogs link to articles in away

Researchers Discover Four-star System More Crowded Than Mercury’s Orbit that Altmetric can pick up,so theyare not

representative of all media.
IME Science Altmetric are responsible for the curation of

this list and provide updates hourly.

g4

Astrd descobrem quatro estrelas ‘quase gr ' em formagdo rara; video

Vejaon-line SPRINGER NATURE




HAHIX = Dim

Sustainable Human Resource Management—A Systematic Literature Review and Directions for Future Research

Download PDF

(13)

Similar content being viewed by others

13) AMEXAE

14) VB EIEEHET, REEXFRTFNRINE.
F5HIE

Mensification of studies vin datsbases

Records idereified from

ing an Interactionist

Sustainability
An i

Sustainable HRM and well-

review

\pp h for Sustainable

Approach Towards Zero

HRM: Might the Bordersand  and future

hagenda

0= 630%)

Carbon Industry

Chapter ©2015

(14) .
Explore related subjects

Overlaps with Internal...

Chapter ©2022 Article 14 July

Home > Subject

Cultural Resource Management

Uncover mpactful research in Cultural R ;

new methods from leading researchers in the feld.

nt. Explore

overies,

15) (FLIRIRENX

Latest research S S s
Discover the latest articles, books and news inrelated suhjeny‘ted using machine learni
Feasibility Study d Mud with Differei .
Corporate Environmental Management Cultural Resource Management Grades v Regulating and! Related journals
Iron Separation
S— N N JinGuo, Transactions @ Journal Publishing model Open Access
Diversity andWomen inBusiness  Human Resource Development it 09 e 3020 " .
ol Built Heritage Downlaads 418,280 (2025)
ui . .
e Growth Conti i f cultural museun vir [P Heritage Somson e st 22days
analysis of MAT and UGT The... ecision(median
inxin Sun, Felyang Wang & Wenkui fin i npj Heritage Science L
S i Human Resource Management Practices Asicle  Openaccess 06 March 2026
N Journal Publishing model Hybrid
Hodif et +
T — N Envir £ Journal ImpactFactor 3.0 (2024)
e, e . Mimg L Quant informtion Processing
H Asticle 03 March 2026 i research on "
(1 5) |ntr°d uction use, fon,and .  natars) Downloads 1,339,227 (2025)
| resources. Contribution... ‘Submission to first Sdays
o of protection and sustainabli decision{median)
Sustainability has become a key focus area of interest for organisations becai
Famwei Meng inDiscover Artficalntsligence
people and businesses to achieve their present needs without causing harm { ase opensces 03w 2020 Journal Publishingmodel Hybrid
environment for future generations (Garza-Reyes et al., 2019). Accordingly, Human Ecology Journal Impact Factor  1.7(2024)
Blockehain, and eollaborative repositories : o P o Downloads 483,730 (2025)
anis food procurement to... Submission to first 12days
Asticle 03 March 2028 decision({median)
SPRINGER NATURE
_)




HARICEDTIHE - &3k 43

Sustainable Human Resource Management—A Systematic Literature Review and Directions for Future Research
References

=z A AL e N

Sections Figures References ° EYEIEYZEEJZEJ\E :%EEPQEJEE'@Y
Abu-Mahfouz, S., Halim, M. S. A, Bahkia, A. S., Alias, N., & Tambi, A. M. (2023). 2 E% “EH E’\J%%Yﬁko
Sustainable human resource management practices in organizational performance: The Abu-Mahfouz,s., Halim, M. 5. A., Bahkia, A. 5., l
PP Alias, N., & Tambi, A. M. (2023). Sustainable g = e Ly
mediating 1mi'flcts of knowledge ;nanagen.iem and work engagement. Journal of human resource management practices in . %?&%%YW$E1#\-9|\E‘B‘%:$_$§ (15” yDGoog[e
Entrepreneurship, Management and Innovation, 19(2), 57-917. organizational performance: The mediating SChOla r%) ] ﬁiﬂlﬁlﬂ%%iﬁk*ﬁgﬁﬁio
Article Google Scholar impacts of knowledge management and work

engagement. Journal of Entrepreneurship,

Management and Innovation, 19(2),57-97.

Ahmié, A., & Smajlovi¢, S. (2022). Sustainable Human Resource Management relationship Article GoogleScholar

with the human resource risk. Economic Review, 20(2), 65-78.
Google Scholar Ahmic, A., & Smajlovi¢, S. (2022). Sustainable
Human Resource Management relationship with
the human resource risk. Economic Review, 20(2),
Aibaghi-Esfahani, S. A. E. E. D., Rezaii, H., Koochmeshki, N., & Sharifi-Parsa, S. A. E.E. D. 65-78.
(2017). Sustainable and flexible human resource management for innovative Google Scholar
organizations. AD-Minister, 30,195-215.
Aibaghi-Esfahani,S. A. E.E. D., Rezaii, H.,
Article Google Scholar Koochmeshki, N., & Sharifi-Parsa, S. A.E. E.D.
(2017). Sustainable and flexible human resource
management for innovative organizations. AD-

Al-Abbadi, L. H. (2021). The effect of sustainable HRM practices on employee job .
Minister,30,195-215.

outcomes of service industry in Jordan. Journal of Management Information and Decision

Article Google Scholar
Sciences, 24(86),1-15.

Google Scholar Al-Abbadi, L. H. (2021). The effect of sustainable
HRM practices on employee job outcomes of
service industry in Jordan. Journal of Management
Alghnimi, A. A.W. M., Habeeb, L. M., & Kadhim, R. I. (2020). The mediating effect of Information and Decision Sciences, 24(S6),1-15.

employee engagement between sustainable HRM practices and job performance. Google Scholar

International Journal of Innovation, Creativity and Change, 13(6), 643—659. SPR' NGER NATURE

Alghnimi, A. A.\W. M., Habeeb, L. M., & Kadhim,R. . =
Google Scholar



HAFIEnm - X FIbXE 44

About this article

[ BEXEFH R ]_, @ Cite this article

Check for Ramgolam, G., Ramphul, N. & Chittoo, H. Sustainable Human Resource Management—A
updates Systematic Literature Review and Directions for Future Research. | Knowl Econ 16, 11407—
11444 (2025). https://doi.org/10.1007/513132-024-02273-5

5| BiZXE, Rlrist§XFH5IX, Download citation &
B]{ F Reference Manager% 5|3 & ‘ U

Received Accepted Published n
‘I%E] é% 77, HEZENTE L 04 April 2024 27)uly2024 02 October 2024 Sustainable Human Resource Managernent —A Syt o
= II_;\ .

Boceined- Ao 1024 Aot 7 by M, Pobbinad ok 1 October 2904

Version of record Issue date e i o i o o e e e . g i
020October 2024 September 2025

Abstract

The concept of sustainability is gaining high interest from scholars and researchers
in all areas including sustainable haman resource management (SHRM). The adop
tion of SHRM peactices allows organisations to become more cf

DOl b o i syemaic s review s 1 cxine i s
https://doi.org/10.1007/s13132-024-02273-5 3 v o Sl et ek S e e
g e o i v SO o

Share this article S S

Keywords Human resource management - Sustainshle human resource

it allows people and businesses 1o achicve thelr present needs without caus-
ing harm ta the emvironment For Fulure generatioas. (Garza-Reyes et al.. 2019)
Accondingly, Ehnert ct al. (2016), human resource mansgement (HRM) is
also laying emphasis in the direction of sustainability. and this has led 10 the

Anyone you share the following link with will be able to read this content: anagencat Sestsnailf - Sl s 50 anagSrnt pacties
\ Introduction
< E= = iz . . .
[ FRXENEEE > https://rdcu.be/e75d9  Copyshareablelink toclipboard O —————

Provided by the Springer Nature Sharedit content-sharing initiative

Keywords S —

=z

XEXE exe
Human resourcer t Sustainable human resource it

Sustainability Sustainable human resource management practices PRISMA

SPRINGER NATURE




R
5

BER - 8

2

~

—

B/ PBE. BIFRE

EFHHEE, RINE. kRS
LIPDFIE X FHEH

E& 14RE LU RERELM

BB

EBFIERY

IR/ TNEORER. 5| BREFIAltmetrictE 3R
XF&H

X IFIR

10) X7

1) EEPBAKRE

12) ZBETER (AI7ELRE)

13) IPDFIERX FTHENMNEBET

14) I;el_-%ﬂn, (BB, XFEaP. XHEIE.
K TER. fFE/REEN. BREEEEESE)

R N

/

@)

Home > Textbook

An Introduction to Statistical Learning (1)

with Applicationsin R

An Introduction
1o Statistical Textbaok | 2021 (2)
Learning Latest edition

| o |

Overview Buy print copy
Authors: Gareth|ames, Daniela Witten , Trevor Hastie, Robert Tibshirani

v Softcover Book EUR65.39
. ial statistical learning toolkit for in science, industry, and other felds
. v Hardcover Book EUR92.64
® Includes testing
* Covi ange of topics, such as linear regression, classi resampling methads, shrinkage

v MyCopy Softcover EUR39.99

approaches, tree- based methods, support vector machines, clustering, and deep learning

v Showall
T caleulation will be Finalised at checkout

R Part of the book series: Springer Texts in Statistics (STS) (14) Sections

™
®

(9)

(10)

(11)

(12)

Overview

£) 578k Accesses L) 800 Citations &) 68 Altmetric

About this baok

About this book Keywords
Table of contents (13 chapters)
An istical L provi bl diew of the field of

Revi
statistical learning, an essential toolset for making sense of the vast and complex data sets Bavews
that have emerged in fields ranging from biology to finance ta marketing to astrophysics in Authors and Affiliations
the past twenty years. This book presents some of the most important modeling and

prediction techniques, along with relevant applications. Topics incl inear

About the authors

Similar content being viewed by others Publish with us

Machine learning and the M\M:Ihnwkfw Statistical inference and
large-scale multiple testing
for high-dimensianal

regression models
Article  Open access Chapter ©1015 Article 05 July 2023
30 June 2023
Keywords
R software data mining inference statistical learning

tupsrvissdienrving  umsupervisad lssming

Search within this book

Table of contents (13 chapters)

Front Matter (13) Download chapter PoF

Pagesi-xv

SPRINGER NATURE

45



5

&

) ETEFF

) ENELHAREE
) SIRAET
) RN

) ETFREEP
) LAPDFFIEPUBIS T, F &z
) EEBENFEREN

) BETIAR/TERE

) ETHEE

) BRI FRER R~ K T & PDF
) FEXIFIR

) ERHIEX

)

B %
14) FERRERER
15) IRIE R
16) X FAER

\_

ENEHRRERAN. ETHH

)

()]
()

@3)
(4)

(6)

@)

(8)
()

(1q

Home > Natural Orifice Specimen Extraction Surgery > Chapter

Perioperative Preparation of NOSES for
Colorectal Cancer

Chapter | First Online: 18 July 2018

Pp11-17 | Cite this chapter

© Access provided by Springer Nature Affiliates.

Download book PDF & Download book EPUB & ]

Xishan Wang, Zheng Liu & Hanging Hu
£) 368 Accesses
Abstract

Preoperative preparation, especially mechanical and/or antibiotic bowel preparation, is a
routine procedure before colorectal examinations and surgeries. Bowel preparation aims to
decrease bacterial load and stool burden and facilitates surgeries. With popularization of
ERAS (Enhanced Recovery after Surgery), some have discontinued routine preoperative
preparation; however, preparation is still vitally important in NOSES. It involves many

aspects i bowel prep psychology and vaginal preparation for

the female. Without preoperative preparation, outcomes may suffer.

) @ Access provided by Springer Nature Affiliates. Download chapter PDF ¥,

)  Similar content being viewed by others

Perioperative Preparation
of NOSES

Perioperative Preparation
of NOSES

Chapter ©2021 Chapter ©2023

Article 01 August 2020

(12

) Preoperative preparation, especially mechanical and/or antibiotic bowel preparation, isa
routine procedure before colorectal examinations and surgeries. Bowel preparation aims to
decrease bacterial load and stool burden and facilitates surgeries. With popularization of
ERAS (Enhanced Recovery after Surgery), some have discontinued routine preoperative
preparation; however, preparation is still vitally important in NOSES. It involves many
aspects including bowel preparation, psychology preparation, and vaginal preparation for

the female. Without preoperative preparation, outcomes may suffer.

(5) Natural Orifice Specimen Extraction
Surgery,

(13) Sections Figures
Abstract

Bowel Preparation

Vaginal Preparation

Treatment Principles of Concomitant Diseases

Psychological Preparation

Indications and Contraindications of NOSES fo...

Aseptic and Non-touch Procedures of NOSES...

Author information

(14)  Authorinformation

Authors and Affiliations
Cameee ol imese Acabrey of Sl sctences, g Chies
[ ——

The S ATl Hosyal o oxbi Ml Unversiey, i, Shina
Haning He

Editar information

Editars and Affliations

PRE——
pr—

Rights and permissions

(15)  Copyright information

(16)  Abousthischapter

<tk s

‘Share this chapter

e e e g A8l e i e

e SPRINGER NATURE

Publish with us

[rm—

46



ZZiHATIZEX T H: Journal Finder
FESRE “ZhiET” Bemd

Home > Journal and funding finder

. 9 R4 4 - Journal and funding finder
Jou rnal FI nder j\j Ilgi\k 7\ Find the right journal for your research and explore open access funding with Springer Nature.

o MERRITIRT: RIOPTITRERERT | s oot
SEIBR 54 T 3 HRAR SR RET;

+ B 3000 AT WESEEIREIE M- BA )
JER ETREATI, TTIeMP—RRGuN, EHREES '
?ﬁiﬁéj@ |9:E—_| 'I;g*l] ﬁ;ﬁ E,\J ﬁﬂ :Fu ; Find out if you could receive funding for open acces:

- FENTIEE . RRERSSPTIRIEF.

1

sortby: | Relevance v ‘ Updateresults (%) Downlead results (.xlsx)

))))

~ Select yourinstitution

AEEWEF. THE. REEVEINNEE [ ot > T DT iy
ZEEIIE; :

© ZRAZATH: BHREH SN THOR
#£R, MRS5ENEREEREITAE;

« REFRGUEE . B F RN S ERT, HdE
— S TR EBALER T AT HE

NatureEnergy 49.8(2023)  62.4(2023) 3,431,013 4days sssee
Hybrid

@ Callstorpapers

 Showmore

Electrical Engineering 1.6(2023) 1.7(2023) 345,221 8days [IITT]
Hybrid

v Showmore

Journal of Electrical Engineering & 1.6(2023) 1.4(2023) 225,943 20 days sseee
“*  Technology
Hybrid

EHEGERRVERT):

link.springer.com/journals

= = v Showmore

lenics 2.4(2023) 2.6(2023) 741,251 5days ssee
Z Hybrid
lonics ™

nnnnn

v Showmore


https://link.springer.com/journals

Journal Finder 48

Home > Journal and funding finder

Journal and funding finder Login

Find the right journal for your research and explore open access funding with Springer Nature.

TQ Cart

Enter a manuscript title, abstract, or keywords (required)

Maximum 5,000 characters

Discover content Publish with us

)

Books A-Z Publish your research

Find out if you could receive funding for open access publication costs. Enter your institution @ Gen access ublish in
name

w Selectyourinstitution

Find journals <

Our brands
; nature. algrave ‘
) Springer portfolio K BMC gacgmiuan Q Discover
Browse by subject
Biological sciences Earth and environmental sciences Mathematics

Business and management Health sciences Physics and astronomy SPRINGER NATURE




Journal Finder

sortby: | Relevance v | ( updateresults ) Download results (.xlsx)

Journal Impact Factor (high to low)

5-year Journal Impact Factor (high to low)

Showing 1-2C

Downloads (high to low)

Submission to first decision (median) (shortest to longest)

Funding (high to low)

Submission to first decision (median)
i oo

MachineLearning  Control, Robotics, Automation  Artificial Intelligence  Computer Modelling

Natural Language Processing (NLP)

Education and Information Technologies

Publishing Model Journal Impact Factor D load: Submission to first decision (median)

Hybrid 5.4 (2024) 5,267,191 29 days

Computers and Education  Digital Education and Educational Technology
User Interfaces and Human Computer Interaction ~ Education

Computer and Information Systems Applications =~ Computer Application in Social and Behavioral Sciences

SN Computer Science

Publishing Model Downloads Submission to first decision (median)

Hybrid 1,696,119 96 days

ComputerScience  Computer Engineering and Networks ~ Software Engineering

Data Structures and Information Theory ~ Computer Imaging, Vision, Pattern Recognition and Graphics

@ For open access publishing costs and
funding options select your institution

Subscription publishing is also available

@ For open access publishing costs and
funding options select your institution

Subscription publishing is also available

@ For open access publishing costs and
funding options select your institution

Subscription publishing is also available

SPRINGER NATURE

49



2.0

Nature i & & 7T




RANKRRBE

A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE

s solid promnd
e tracts the wind wkich benlds for ope."—WoRDEWORTH

i
KSDAY, NOVEMBER 4, 185 | altcomprenending idca, which no searching can

= - == | find out,
NATURE : APHORISMS BY GOETHE |  Mukind dwell in ber and she in them. With all
ATURE! We ace srrounded znd cmbraced | men sbe play e for love, and rejoices the more
b tmany, hee moves arc so hidden, that

powerless to separate ourselves from | they

tless e they kno
ing, or war pmatucal is sl Nature ; the

i has & touch of her genius.

and drop from hier her everywhere, sees her wo

erself, and her ionamenble eyes and
¥ x £ She has divided
We lise in her midst : She is [ Berself that she own delight.  She

less. succession of new capacities for
, that her lamtiabie sympathy

s new, and yet 7 " | affections are fixes

incessantly speaki
We constantly act upon her,

over her,

hing she secns to i a i Ioividualy; | She rejices
ing for individuals. She is always | slf and o
and deswoging; bat

Whoso destroys it in hil

r wotkshop i3 | x,-.; Whoeo follows her in fadh, hion she takes
{ a5 & child to her bosom.
Her en

berless. To nove is she

for % she has ber favourites, on

materialino wtes opposits ; arving, without a truce | whom much, a0d for whom she makes

of cfort, the most exact precision, | great sacrifices. Over greatness she spreads her
shicld.

She. tosses her creatures out of motkingoess, and
phenomena s special characterisation : | tells them not whence they came, nor whither they
cir diversity is in unity. Lo T thee bmsimess o, the Ko the rond.
She porforms apiay; we know not whether she soes | Her mechanism has few springs—bat they never
¢ s, the lookerson. | wear ive and manifold.

are|  The spectacle of Nature s always new, for she is
 changes for ever | always renewing the spectator. Life i ber most
went. Quictude is | exquisite invention ; am
inconcsivile to be. 154 { she has laid her cuse | trivance to get plenty of lik.
H wraps 1man in darknes
she

her children; but where is the xnozhttv

though Alw‘u veided wader & cortain woacas
Each of her woeks has an_essence of its ovn

| o o it
ways thinks  though | eanth, dwy
1

e 1869F 115486
o IRIMFTHIRIFHATI

HEZ PRI
e Naturef9{Ees:

AERBEFRMIERFRHIALE
REXKMR. KEANREFHE,

SPRINGER NATURE

51



(B8R iE150 2 ¥
AEHE FREXFEIF M0

1880: FEAURTARUIMIERA( - ag

1896. BERAIL X Hi4k 1
wm:ﬁﬂ%%ﬂ%ﬁ%ﬁf

1925: RIMIEMENIR— ALHER
1927 RMBFHEIE—BFEREBENER | %

52

Gz e e 2

A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE

"To the solid ground 1961: BEAEDNAZIE M FRE0RIITIE
Of Nature trusts the mind that builds for aye. 1963: FI YR AR A AR SRS 2835

- WORDSWORTH

1978: B E— MR RENIE—EENEE AT
1983. RN ERE
1985. TR LTEAUMRETT
1991: YRMENE R—FF BRI
1992: A MI0GFFINEREIFALETERE
1994 BREME IR A—RZE
1995. BRI ABRINIITE  «
1997 REFZFIE
2001: AEEFAITKI
2006: MEfRLIRESSFHIMEEE
2012 ENCODEit% :

SPRINGER NATURE



‘Thelnterrationaljourpal ofscience/13Juné 2024 ¢

NS HERS
% F AT

2024 5| AR
8o 5*

* L _F B F#E a8 5 F2024 %EJournal Citation
Reports, Clarivate Analytics

2025 ;| MELHA , SWIEIE,

B F52026 FH T

o B (B B

(B22Y (Nature)

53

BT F1869%F, BeHKER—HEHNRZFET, ETRFRRNRLIE. E2ME. BFRL B
BHERI A RBVSIRME, AREHENESIRTITHENREEMR. (BA) ERMRE, X

B RZIMSIAEEREENEZN, FXNEmEE. RERME ZARBRR R RKE
BT

CERY RHIHAT 07 Nature Portfolioli T 2 S RIFFZTRIS AT

a2fh (BRY RYIHATHEAT:

MEEHRF. PEMZ. hREFNHTIRF
JuE, MMUARERMAR, BRREGR. #3114
e,

2R BRMAFH (BA) KX (B
B HIERT e

+ 7£2024 JCROXHLEITFQ1

s B27EXRE—NHBNMNERFHBZE—, 578
I B4 Top10

«  TEICREMEFHEZ FI2009HATIAR S1E117E

»  TEICREMIE FHE R Fis0RYEATI R 5 1E24FF

- 3SEAFINEMEAFIRFA, MHIKESIA
50% kA

26 (BALR) RFIHATF**:

RENEN. ZTERN. EXEANGERER.
TICTEM—IE, BRENEGMRUIANETE
et £ XXAE

—— e

—_h http://www.nature.com

SPRINGER NATURE



V58] www.nature.com 54

AREERANE, FEHEXAR, EETAKRE

RERNF A [ (B2) ] CES) AT H¥ENature.com [,@%_%ﬁm][ B3R ]
EHRAIRE HATING {52 A Nature BRI AT ~ AR

/ ~ I
nature \ 4 / View alljournals ~ (Q Search  Login

Explore content v About the journal v  Publish with us v Subscribe Sign up for alerts o RSS feed \

s A BB BB E I
CRISPR makes enhanced [ RSSITif] ]
cancer-fighting immune cells
inside mice

Gene-editing technique promises a potentially safer way to create
CAF. T cells with a simple injection.

<«

SIKBHTIEER LI
&
X ERE

SPRINGER NATURE


http://www.nature.com/

AWM (BARY AI'INA RSE 2R
Tﬁiikb&ﬁﬂﬁ?i ((ﬁ)) EI’J7F|__|"§$“ 2 Browse broader subjects

Business and industry

Engineering al'tiCleS Withiﬂ Nature Physical sciences

¥ nature BBTRRY TA2 25 2 { T
/|

Featured Browse narrower
subjects

News & Views | 11 December 2024 . )

Liquid metal pumpsitself out of gels to make artificial ., = A.emmf - e"g'.neen .ng

vasculature : ;)& Biomedical engineering

A fresh take on an ancient process for making moulds reverses the usual roles of soft and - Chemical engineering

rigid materials. The resulting process enables complex, 3D channel systems that mimic Civil engineering

vasculature to be made in soft biomaterials.

Michael D. Bartlett Electrical and electronic engineering
Energy infrastructure

Article | 11 December 2024 Mechanical engineering

Sacrificial capillary pumps to engineer multiscalar = i S nature.com® & FEFE

\ biological forms .

- { R TIRYRE

Browse Engineering_across other
nature.com journals »

A patterning method using gallium-based engineered sacrificial capillary pumps for
evacuation is described for generating structures in soft natural hydrogels across several
length scales and enabling a wide range of tissue architectures to be fabricated.

Subramanian Sundaram, Joshua H. Lee & Christopher S. Chen




R (BA) s=FfR

nature

Explore content v About the journal v Publish with us v

Subscribe

56

Viewalljoumals (Q Search  Login

Sign up for alerts () RSS feed

(B2
AN EREIE

CRISPR makes enhanced
cancer-fighting immune cells
inside mice

Gene-editing technique promises a potentially safer way to create CAR
T cells with a simple injection.

Major Turing computing Knock knock, no one’s
award goes to quantum there. Study finds
science for first time scientists’ jokes mostly
Turing Award winners Gil fall flat

and Charles Bennett

that are now foundational to quantum
nd quantum
ns.

commu:

Davide Castelvecchi Nicola Jones

News 18 Mar 2026 News 18 Mar 2026

Intestinal interocepti
dysfunction drives age-
associated cognitive
decli

increase medium-cha
producing
mediated m

ng GPRE4-

Article Opzn

11 Mar 2026

&% (BA)
SRR

Daily briefing: How labs
are coping with
‘RAMmageddon’

A global shortage
forcing researchers

Flora Graham

Nature Briefing 16 Mar 2026 Current Issue 19 Mar 2026

SPRINGER NATURE



WA S B
M EEREKEHERE. 2Hh5TIE

BY3E5 #r EHNature PortfolioZR 381X E ,
ﬂﬂﬂﬁﬁﬁﬂ\]‘@‘&rﬁmﬁiﬁﬁﬁ,
MEZFREENERBEZREN

News & Comment >

Fvﬁ]ﬁr\ﬁ\:
I = R
[N % foals

Mirror of th He The

by people
deli mirror-imagg ho coll
future-proofed time biology
Ting Zhy Andrew Robinson
Comment | 15 Sept 2025 Book Review 15 Sept 2025

Weird ‘time crystals’are  How should ‘mirrorlife’  The chatbots claiming to
made visibleatlast hb i i

Debate heats up gospel or heresy?
Siizabeth Gibney Mark Peplow Brian Owens
News 15 Sept 2025 News | 15 5ept 2025 News 15 Sept 2025

NEHRR /T
—B7TR

TUEBR 12 A] BERY

RAHRIFRE U E

re > news > article

NEWS | 15 September 2025

|

EEAENR

HiAex ]

How should ‘mirror life’ research be
restricted? Debate heatsup

prematurely halting basic science.

By Mark Pepiow
vy f =

k out against

!

You have full access to this article via your
institution.

Related Articles

Mirror of the unknown: should
researchon mirror-imagemolecular ¥4
biology be stopped?

Mirror-image molecules separated
usingworkhorse of chemistry

Mirror-image enzyme copieslooking:
glassDNA

‘Elegant’ catalysts that tell left from
right scoop chemistry Nobel

Rare ‘ambidextrous’ protein breaks y
rulesof handedness ﬁ

Subjects

Chemistry

[

X EFTHE
NS

] SPRINGER NATURE




| TEA 58
{Enature.com¥ & _ErlfEIjE. Btk AERSEBHAR

WERELT
PRETIEMNE LA

nature View all journals Search Q Login @

4 3\

BINER KR L , .
i;;_ﬁ_,@]gj@% Search articles by subject, keyword or author

.
e N - .

NIE A_y)éHUHH:FU ] All journals
: : Advanced search This jounal
BRI ZP] LI ko

ESLGESICEN  Quick links

Explore articles by subject Find a job Guide to authors Editorial policies

[&L&E BERNENE, EREAR ]

%&E%Huxﬁﬁﬁﬁ\%hﬁmﬁ%

SPRINGER NATURE



=R R EE

B IR RFHFRMERS

E23CEH
BRI

Advanced search
Find articles...

that contain these terms

RIFEHRER

where the list of authors contains

EXEMAANER

where the title contains

|

1E7E R

Refine your results by...

publication date

Year v l to I Year v

EEHTISEEER

EEHTIER

journal(s)
Start typing the name of a journal

-

volume start page / article no.

— |

Search O

EEXENE ]

SPRINGER NATURE

59



RERER

Search
nanotechnology ] Advanced search
(1% KA =R
Journal Article type Subject Date &,H‘H:FI‘JH; H%?ik%;& %*—I'\
% I
[A” M l IA” M ] [A" v l IA” “mra\l filters N : Ial)fﬁL

BAERER
Sortby: @ Relevance (O) Date published (new to old) () Date published (old to new) H:II H'& Ej‘ [Ej *1F}$
< §

e

Showing 1-50 of 37424 results

Research 1) 6) Nature-inspired platform nanotechnology for RNA delivery to myeloid cells 9) .. T - S
Open Access 2) and their bone marrow progenitors y s -
03 Feb 2025 3) & i ’ o

) In this study. the authors present optimization and efficacy testing of apolipoprotein-based lipid nanoparticles for

Nature Nanotechnology 4 delivering various nucleic acid therapeutics in vivo to immune cells and their progenitors in the bone marrow.

Volume: 20, P: 532-542 5) g) ‘ &L n;—'@_ Fﬂ III 1) ;‘{E;‘é@
Stijn R. J. Hofstraat. Tom Anb: o R der Meel o e . -y S

jn orstraa om Anbergen Oy van der viee 2) ﬁﬁ&gﬁﬁy
Research Green nanotechnology: Adenanthera pavonina-derived silver nanoparticles with antibacterial and 3) HZII H& Hq | Eﬂ
?::waf;;e;. photocatalytic properties 4) YEFEE /H\H $|J
Scientific Reports 5) Fﬁ}% /H\H ;k A ﬁ E—%
P: 1-19 Mobashwira Anzum, Anik Molla ... Md. Asadul Islam 6) YE*/—R@

=

Research NPO: Ontology for Cancer Nanotechnology Research 7) Sziﬁéﬁ g
iy 8) MEfFE
Nature Precedings 9) Yﬁﬁ\nﬁ\\ﬁ
P:1 Dennis Thomas, Rohit Pappu & Nathan Baker \
Research Natural hyperbolicity of hexagonal boron nitride in the deep ultraviolet

SPRINGER NATURE



HAHIX = Dim

5) nature Cli[“ate Cha"ge Viewalljournals  Searcn()  Login ()

Explore content ¥ About the journal v Publish with us v Sign up for alerts 1 RS5 feed

A A
fEL4 ik FL 0

)

)

) XEHREH

) FEER

) PR&RRBYEATI. DI85
) SIREXE

) XETH/IPIREL
) XEWSIRRE
)
0
1
2
3

nature * nature climate change * artides * article

Article | Published: 23 August 2021
‘You have full access to this article via Springer

The surprisingly inexpensive cost of state-driven Affiliates

s
2
3
emission control strategies 3) 12) g
6
7
8
9
1
1
1
1

Wei Peng E_ Gokul lyer, Matthew Binsted, Jennifer Marlon, Leon Clarke, James A. Edmonds & David G.
Victor
13) Associated Content

5) Nature Climate Change 11, 738-745 (2021) | Cite this article 6)

760 Accesses | 1 Citations \ 432 Altmetric | Metrics Cos(ofnon-uniformclimatepu]icies

Aleh Cherp
Abstl‘act 1 0) Mews & Views 23 Aug 2021 o=
. = *
1) 15)  16) X EAltmetrictg 4k
Traditionally, analysis of the costs of cutting greenhouse gas emissions has assumned that Sections Figures References

NEHHE

governments would implement idealized, optimal policies such as uniform economy-wide Asstract
tra

carbon taxes. Yet actual policies in the real world, especially in large federal governments, e l‘;ﬂ _1:5‘,_@57 *Hﬂx p;-l o

ain 57 e

are often highly heterogeneous and vary in political support and administrative capabilities < B t

. . . . . Cenario design —Fﬁ éy
within a country. While the benefits of heterogeneous action have been discussed widely for Heterogeneity at state level P D F

experimentation and leadership, little is known about its costs. Focusing on the United Witigation: efforts by sector

XEHEXAR
States, we represent plausible variation (by more than a factor of 3) in the stringeney of I . =
- mplications for nationwide cost

) . . . == )t 4 E fr
state-led climate policy in a process-based integrated assessment model (GCAM-USA). Fora Sensitty andlyses 1 4) sz Eél:l *‘A' .ﬂ_ﬂn
wide array of national decarbonization targets, we find that the nationwide cost from o

i Discussion 1 5) ﬁ

heterogeneous subnational policies is only one-tenth higher than nationally uniform Methods
=

policies. Such results hinge on two critical technologies (advanced biofuels and eleetrieity) Data availability 16
A 1—5
E 9 A I§\

for which inter-state trade ameliorates the economic efficiencies that might arise with Code availability

heterogeneous action. -
Similar content being viewed by others Acknovledgements

Author information

)

11)

Ethics declarations ﬁ{m{%— :%\
17) additional information R

Extended data

Supplementary information *b?ﬁ/iﬁﬁb*”*ﬁl—

Policy sequencing towards How climate policy Supply, demand and E | ] [=]
carbon pricing among the i polarization Rights and permissions ﬁ&*y % E*J Eﬁ 'I;F_.l-

world's largest emitters energy systems and the facing US climate policies About this article *?Z&KE
economies of US states Further reading }L:tﬁi [ﬁlﬁ SPRINGER NATURE




BREKAEE o2

igg% - natu:re View all journals  Search () Login (,}_l.)v~

REENE LA
Explore content ¥ About the journal ~  Publish with us ~ Subscribe Sign up for alerts £ RSS feed El‘J “Login” yéi
- N
EAMAFTTERER,;
is A SFE MR AR P AT R 5240 EA (M BT B FSpringer Nature Link. nature.com. SNAPP
Gz SRR M A TEMTS) , SERAATVORCDHSE R, ) %
Login, or register a new account, to track your submissions and check your FO/RIE MBERTRME) — S ATBRARRA,
) ) £ N N, vl Al — ] N
Login, SAEHBERB I U SE AR

Email address

1 23@ q q . c O m 9 Continue with Google >

OR We're improving your account to allow easier access to

all of your work within Springer Nature.
Continue - @ Continue withORCiD —>

| To continue, follow the link in our email to
5

Confirm your email address

> 123@qq.com.

If you do not receive our email within 10 minutes

contactus customerservice@_springernature.com.

SPRINGER NATURE



EREKPERE - MEMHEIXTT 5

F— B E REVE MBI H RS K5 B HEX

Account overview > Marketing preferences

Marketing preferences

Receive content relevant to your interests.

I want to receive marketing emails about Springer Nature products and services, and my email can be used
for digital advertising through third-party platforms. See our privacy policy for more details.

. Receive occasional updates from our third party partners on products or services that may be of interest td

you.

Newsletters

Select the newsletters you would like to receive based on your interests.

D Nature India j nature.com newsletter
[ | Nature China [] The Source

|| Nature Middle East

Your job
Select the job title that best describes your work.

) Researcher

(_) Lecturer
() Healthcare professional

Librarian

Research manager ﬂ}'ﬁﬁ.‘ﬁﬂﬂ%/ﬁ @a
D AR

Your areas of interest

Select your interests to receive relevant marketing content.

Humanities and social sciences

|| Arts, media and communication
|| Behavioral sciences, psychology and society
|| Cultural studies and education

\_ Business, management and economics

Life sciences

|| Agriculture

E Biochemistry

]7_ Biological sciences
|| Biomedicine

E Cardiology

]7_ Cell biology

[ clinical medicine
’: Health sciences

Mathematics and computing

E Analysis
]7_ Artificial intelligence
|| Computer science

L__Phvscical sciences

|| Archaeology and history
|| Linguistics and literature
’_ Philosophy and religion

\_ Law, politics and international studies

|| Imaging/radiology

| Internal medicine

]7_ Life sciences, general

|| Medicine/public health

E Microbiology

]7_ Neurosciences

|: Oncology and cancer research

’: Zoology and veterinary science

E Mathematics
]7_ Statistics

AR RS4RI
B)IEIT iR

SPRINGER NATURE

63



ERE5KFER

o Explore your
& Account benefits
User Name Promote your
123@quOm latest article
Your work Watch your
e . research impact
Submissions in progress grow
Published work
. Increase the
Peer review .
—_— visibility of your
Editorial tasks work
Account.
Track your research Reviewer
Subscriptions and purchases dashboard
Manage your account
Log out

miEAa AR [Account]-[ Track your
Research]

- BRRXENHE

« BARXEWNZMA
« FRERHTE

« fERSEA

{4

o))
o)

SPRINGER NATURE

& Account

Welcome back, Tiana Qiu

Celebrating and supporting your past, present and future contributions.

o Articles o Citations o Accesses

RIEFIRASE. SERBURFIETIA,
NICRMENERIEITIGES, BEIEHRE
RER F—RRBNARTE

Your research Your next submission

v

Recommendations to help you find a home for your next submission. We use your reading history, past submissions, and your institution to
personalise these to you.

Submitted

Published

E Journals Journal Publishingmodel Hybrid
Archives of Computational Methods in Impact factor 9.7(2023)
issions are available for you to vi Engineering Downloads 839.2k (2023)

. o L T [ ) X Archives of Computational Methods in Engincering s forum for
E E— j: *El 1: é pbnding authors can view the status disseminating the stateef theart. Submissiontofirst  11days (2023)
BRI E S s

decision (median)

Read our guidance for missing submissi| -
Journal publishingmodel  Openaccess
Communications Materials

Materials is aselective
Portfolio publishing...

Impact factor 7.5(2023)

Find a journal for your next submission ) | from Nature

Downloads 729.3k (2023)

Submission o first
decision (median)

3days (2023)

BEEERKRMR

E’J%E I—I Journal Publishingmodel Hybrid
==RE S o
ﬁz Nature Computational Science Impact factor 12.0(2023)
Nature < Science s b uses Downloads 707.8k (2023)
onthe development and
Submissiontofirst 8 days (2023)
decision (median)
Collection

& callsfor papers

Publishing model
Statistical thermodynamics and chemical kinetics Hybrid

This collection of papers s originated from pr|

Opt out of personalised recommendations

SPRINGER NATURE



ERE5KFER

| & Account

User Name
123@qg.com

Yourwork

Submissions in progress
Published work

Peer review

Editorial tasks

Account
Track your research

Subscriptions and purchases

Manage your account

Logout

ThCEME, REh
A8 [Account]-
[Subscriptions and
Purchases]

HENDAMKE, FHbE
BB IR HEELT
M PNAZILERBHN
ST

Subscriptions and purchases

Journals and books

View bookshelf

Access your downloadable electronic
purchases

Nature+ digital subscriptions

Manage your digital subscription to
Nature+

Email communications

Marketing preferences

Update your marketing preferences to let

us know how we can contact you.

L]

)

=

Nature journal subscriptions

Claim online access to Nature journals

Journal alerts

Manage your table of content alerts from

journals.

Springer+ digital subscriptions

0 Manage your digital subscription to @

Springer+

SPRINGER NATURE

65



JEEBR AN

ThiZEnature.comTETNHIES, EEFEFMERRNEE. BBESFEZRS

YRR SR

About Nature Portfolio
About us

Press releases

Press office

Contact us

Libraries & institutions

Librarian service & tools

Librarian portal
Open research

Recommend to library

Discover content
Journals A-Z
Articles by subject
protocols.io

Nature Index

Advertising & partnerships

Advertising
Partnerships & Services
Media kits

Branded content

Publishing policies

Nature portfolio policies

Open access

Professional development
Nature Careers

Nature Conferences

Author & Researcher services
Reprints & permissions

Research data

Language editing

Scientific editing

Nature Masterclasses

Research Solutions

Regional websites
Nature Africa

Nature China

Nature India

Nature Italy

Nature Japan

Nature Middle East

Privacy Policy  Use of cookies

Your privacy choices/Manage cookies

Legal notice

Your US state privacy rights

Accessibility statement

Terms & Conditions

SPRINGER NATURE




IRk

Nature.com*F &I FTHWRE N AZA LLARIFKAIMEE, BFRD. 7. INKMEoERE,
HA—EEARENLE AR, UBERRNAMRE AR RHETFEFNIHENS,

ERFAIS AT R AERY —8R 5, Bl THRRIIIRINILERE
©  BRRESRBFHREIRE

« BRFRGRESENAR

- EEFRFEHE

- BERSHEESE

EZ(=E, &I https://www.nature.com/info/accessibility-statement

SPRINGER NATURE

67


https://www.nature.com/info/accessibility-statement
https://www.nature.com/info/accessibility-statement
https://www.nature.com/info/accessibility-statement

3.0

SpringerProtocols%iEfﬁ
&Protocols.ioF& 7T




SPRINGER NATURE

Experiments

69

e F2017FE10H#H,, # 4 Springer Protocols, Nature
Protocols. Nature Methods#INature Reviews Methods
Primers AN EUIEERR, REBEAEFEASRNLRESS
EEEDAPI

* Springer ProtocolstiF1981F, H¥ETEZHRNRITIME
(R FEWFEITE) | WRE (pTEDFITE) « (HHE

Life Sciences Protocols and Methods Discovery

FHMBWETHL)  (EUERTTE) R (B TFELIR) ..

s BHRWR/MNBRNE, & XHEHEEFIIIE
HiE AR :

e EBEEZEXMIE: https://experiments.springernature.com/

o EBIEFT1EHKSpringer Nature Experimentss{ & Springer

Protocols§iiz

. JHESEE: REM. VPNEShibboleth SPRINGERNATURE


https://experiments.springernature.com/

R FRANLREIREMNAGEZRIR

; nature nature reviews
%) Springer Protocols protoco]s nature methods methods primers
81,000+ 3,800+ 8,100+ 265
PROTOCOLS PROTOCOLS ARTICLES ARTICLES So Far
© BET(HTFEMETZE) © MEXBERBIHRA © RERREBIIE © AEBEGRFEYIER
RINE, EGRFER : KRTTR |- fRIREE LY F )R ! FHoT. A, Fit.
HRAKRTTEF KR - ° BERWRRNTR ! ! g 1 g DS
c BETENRIESX L KFRHEIFAR : |
c BEEZHESWE ! ! '

90,000+ UM EILH N R T, BPEEHFEEL

SPRINGER NATURE



B3z - MFERISUR R4 73 Sk

-

- EMEREFE

* AR
* RERERTR
- WEEYF

M/ E
. Fifg

L
 FERAEBRS

¥ CTE

71

- PTESF

- FER

- HEFHNSEF
- EYRZ

- EHEAZE

SPRINGER NATURE



Springer Nature Experiments {2 53 [H

'CRISPR drosophila anti-Rat

2 results for "CRISPR drosophila anti-Rat"

Conceptsidentified: Technique: CRISPR X Organism: Drosophila X Antibody: Anti-rat X

BI85
HERANERRFIER
ERRERAR. BHEFIH
BBEFER

BRjnkds
RUBARED. BAR. TulE.
BE. AR, XEX
R KA ASHEITImIE,
AN ERES

[
Relevance Mostrecent Most cited Trending shommages(
Publication Year
202 w02 Springer Protocols{2022) Protocol
Series: MethodsIn Molecular Biology > Book: Notch Signaling Research
Employing the CRISPR Technology for Studying Notch Signaling
in the Male Gonad of Drosophila melanogaster
Cordula Schulzig
Technique
The Notch (N) signaling pathway plays versatile roles in development and disease of many model
o organisms (Andersson et al., Development 138, 35933612, 2011; Hori etal., ) Cell Sci, 126, 2135-2140,
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Single-cell chromatin state analysis with Signac
Tim Stuart i, Avi Srivastava, Shaista Madad, Caleb A. Lareau, Rahul Satija &=
Expand /1

The recent development of experimental methods for measuring
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computational tools capable of analyzing these datasets. Here we
developed Signac, a ¢

prehensive toolkit for the analysis ...more
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Binding cells ta beads (~30
min)

Permeabilize cells and bind
primary antibodies (2.5
hours - avernight)
Bind secondary antibody as
required (15 min to 1.5
hours)

Bind Protein A-MNase or
Protein A/G-MNase fusion
protein (1.5 hours)

Chromatin Digestion and
Release Option 1: Standard
CUTERUN (1.5 hours)

Chromatin Digestion and
Release Option 2: High
Ca2+ / Low Salt (1 hour)

Chromatin Digestion and
Release Option 3: Direct
Ligation (15 hours)

Phenol Chioraform
Extraction (~15 hours)

Sample Analysis Pre-Library
Prep (~1 hour)

End Repair and Adapter

Ligation (3 hours-
overnight)

PCR Enrichment of

CUTERUN Libraries (2-3

hours)

EA. FHBEFRE

May 09, 2019 Version3 v <& e E11428

€ CUT&RUN: Targeted in situ genome-wide profiling with high efficiency L
for low cell numbers V.3

0 elife

DO

dx.dol.org/10.17504/protocols.jo.zcpf2vn
Derek Janssens', Steven Henikoff

‘Basic Sciences Division, Fred Hutchinson Cancer Research Center, 1100 Fairview Ave N, Seattle, Washington, USA 88109;

2Howard Hughes Medical Institute, Basic Sciences Division, Fred Hutchinson Cancer Research Center, 1100 Fairview Ave N,

Steps Guidelines Warnings Forks Metadata Materials Metrics

Prepare C lin A. ted beads (15 min)
2 Resuspend and withdraw enough of the ConA bead slurry, ensuring that there will be 5 pl for each final

sample of up to ~50,000 mammalian cells, which yield 250% K562 nuclei using this protocol. Transfer the
ConA bead slurry into 1 mL of Binding buffer in a 1.5 mL tube.

Note -~
This protocol has been used for up to 16 samples (80 L beads) in 1 mL or 32 samples (160 pL beads) in 2 mL
Binding buffer (in a 2 mL tube).
3 Mix by pipetting. Place the tube on a magnet stand to clear (~1 min).
4 Withdraw the supernatant completely, and remove the tube from the magnet stand. Add 1 mL Binding buffer
and mix by pipetting up and down.

5 Place on the magnet stand to clear, remove and discard the supernatant, and resuspend in 80 pL Binding
buffer (5 uL per sample).

Binding whole cells to ConA beads

6 Thaw a frozen aliquot of cells at room temperature, for example by placing in a 20 ml beaker of water.

Note ~

This protacol can be used for fresh or frozen cells or tissue homogenates.

hly

Jul 6, 2023
Dear Steve, Thank you for your advice.
As we only have 40-60 cells, should we
still use 5ul ConA? As this protocol doe
sn't need DNA extraction, can | use sing
le cell to do cut-tag? Thank you very m
uch. Best, Hua

Reply

y f’ Steven Henikoff
Fred Hutchinson Cancer Research Cer
Jul 6, 2023

Dear Hua,

Yes, there are single-cell CUT&Tag

protocels from us and others,

however most are for more cells,

for example those using the 10x

platform However there is one
Comment or ask a question about

this step. Protocol author will receive
a notification

SPRINGER NATURE
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Steps Abstract Guidelines Warnings Materials Comments

(€3 short CUT&amp;RUN:

History | Metadata

299399

Set step 4 to status skipped

Set step 3 to status failed

Set step 2 to status checked

Set step 110 status checked

18 May 11:55 am

18 May 11:55 am

18 May 11:55 am

18 May 11:54 am

ALLCHANGES SAVED  40)

Additional information

Experiment ID (O D123

]

Binding cells to beads (~30 min)

¢ 00:03:00 Centrifugation =~ START B

tube.

&4 1.5 mL Wash buffer

¢ 00:03:00 Centrifugation = START

4 Repeat steps 3 and 4 two more times.
=9 Repeat Dig-wash steps

Note

1 Centrifuge 3 min 600 x g at room temperature and withdraw liquid.

3 Centrifuge 3 min 600 x g at room temperature and withdraw liquid.

5 Resuspend in 1 mL room temperature Wash Buffer by gently pipetting

2 Resuspend in 1.5 mL room temperature Wash buffer by gently pipetting and transfer if necessary toa 2 mL

CRITICAL STEP: Thorough washing removes free sugars and other molecules that can compete for binding
1o the Concanavalin A coated-beads, ensuring efficient binding and recovery of the cells of interest.

> « STEP5 =

n,
=\
-

' Done
May 13th 2025 12:51:49 pm

STEP1 -
Done
May 13th 2025 12:51:55 pm [
Progress ‘
9
¥ Failed outof 9
May 13th 2025 12:52:53 pm
81
Completed on Jun 05, 2025
Skip 18
" M!y ‘3rn 2025 12:52:50 pm 14:16:26
(=Rl

STEPS

a ) )
® X Fail Pl Skip




IRIRW L hi
A EEARINATHR LR

Article | Open access | Published: 09 February 2024

Natural diversity screening, assay development, and —RMRIEX, TEIETRMUESIMIIRE TIEMEX

characterization of nylon-6 enzymatic . . — )
depolymerization d WA RS, ST AFFEProtocolio

Elizabeth L. Bell, Gloria Rosetto, Morgan A. Ingraham, Kelsey ). Ramirez, Clarissa Lincoln, Ryan W. Clarke (@) Ketsey - Ramirez 1 Protocols / Analysisof products rom deconstructed nylon-6 by UHPLC-MS/MS (¢MRM)

Japheth E. Gado, Jacob L. Lilly, Katarzyna H. Kucharzyk, Erika Erickson & Gregg T. Beckham &

[ tabte of contents Juan 08, 2024 [ version1 v | [(@ change language v

Nature Communications 15, Article number: 1217 (2024) \ Cite this article € Analysis of products from deconstructed nylon-6 by UHPLC-MS/MS
(dMRM) V1
Data availability ) Nature Communications

DOI

. . . . . . . https://dx.doi.org/10.17504/protocols.io.kxygx331dg8j/v1
Data supporting the findings of this study are available in the main manuscript and

Kelsey Ramirez"?, Morgan A Ingraham'?, Elizabeth L. Bell'?, Gregg T. Beckham'?
Supplementary Information. Source Data for the figures in the main text are provided in the

Source Data file. Data are also available from the corresponding author upon request. Gey

'Renewable Resources and Enabling Sciences Center, National Renewable Energy Laboratory, Golden, CO, USA;
2BOTTLE Consortium, Golden, CO, USA

expression constructs for the enzymes expressed in the study have been deposit

AddGene [https://www.addgene.org/Gregg_Beckham/]. Protocols for th cribed LC- .
’ EETEOTEIRIEEE , XA R G145
MS/MS analysis methods have been deposited on protocols.io ( d1:

[https://doi.org/10.17504/protocols.io.kxygx331dg8j/vi], Mkthod 2:

. =] -~
[https://doi.org/10.17504/protocols.io.6qpvr3k92vmk/vl]. The UniProtKB database used for » ﬁﬂﬂ-kﬂﬁ

homology searches is available from the UniProt website [https://www.uniprot.org/blast].

N ~
PDB 3AXG, used as the scaffold structure for visualizing NylCy-TS, is available from the » Y‘JL{’IE%/I\AEE¥E'9 'I-AEJ
Protein Data Bank [https://doi.org/10.2210/pdb3AXG/pdb]. Source data are provided with

this paper. > ERAIULLE LR EE, HESERHTER

SPRINGER NATURE
https://doi.org/10.1038/s41467-024-45523-5
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P ‘ Q Search language 84

Original

DE - German
ES - Spanish
FR - French

Steps Troubleshooting Metadata Metric JA - Japanese

e ZH - Chinese -

Simp/Trad

Abstract

This protocol is designed for full-length transcriptome library pr
CycloneSEQ platform.

Genomic DNA Removal

1 Treat 100-500 ng total RNA with 5x gDNA Digester M
= Incubate at 42°C for 2 min.
= Centrifuge briefly to collect liquid.

First-Strand cDNA Synthesis

2 Prepare 20 pL reaction mix containing:
n 4= Hifair SuperMix
= Random Primers (50 pM)
= Treated RNA template

Incubate at 72°C for 5 min.
= Heat-inactivate at 85°C for 5 sec.

Note: For high-GC RNA templates, increase incubatiol

CycloneSEQ Library Preparation

3 Process cDNA into sequencing libraries using the Cy«
= DNA Repair (end-repair/dA-tailing)
= Adapter Ligation (CycloneSEQ-specific adapters)
Follow the standard whole-genome sequencing work]

Library Quality Control

4 Quantify libraries using a Qubit fluorometer.

Steps Troubleshooting Metadata Metrics

Abstract
1A ERATE CycloneSEQ F& ERTHRERAIZN RNA BT REFREEEELNE,

| = oNa 2
1 EEEEET, FA5x gDNAEILR&HREEIEI00-500 ng/ZRNA,
= TEA2°CHEE25YER.
» EEEOLUERRE.
B—8icDNASRE
2 HIE20 pLERCREM, 85!
= 4x Hifair SuperMix
= FEHLS14D (50 uM)
= QHETEIRNASHR

E72°CHEB5 5.
= {EB5°CEURESED.

8 WTECCAEMRNAEIR, HHNEREREE60°C.

CycloneSEQ M EHlE

3 (#A CycloneSEQ BN ESIEMIZN cONA AL RIS E:
= DNA &S (FIRES [ dA Bm)
= ESLEREE (CycloneSEQ SAES)
EREAAEPRENEEEERENETIERREBETRE.

MEFRE
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FREP

UNIVERSITY OF 3
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heat capacity of polyethylens “

Horna Saarch by Elamants Soarch by Sinclure

Carrosion Search Contact us

i property: heat capacity| of

1 results) using Focused Search for substance: polyethylene
" £ P
T T oo o

Fage 1 |alt
ehacromughutan

. y by
macharics 1 Polyethylene (PE) Heat Capacity, Enthalpy,
Energy
Temperabure F

Entropy, Gibbs

These results were found using Focussd Search. If you didn't find what you wees inoking for, see more resuts

RESR+EVER

BZHIBEREARESMAT. BREDEARNI ZHRFEER
TIRBEARR. FTEN. EANEE. A2 27 R
RoimE. mRITE, AHBREEHITERR, AHRETIE
RELEHE, NENBIERE B,

Fraf{E EDImTEE LR ZMEN A2 R FERNFEE T
B, 25 A8iHB1000A. RASIHEEREEH,
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SPRINGER NATURE

e

~

87



SpringerMaterials & Landolt-Bornstein 7 5 [o] o 88

£ Hans
b Al Landolt
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BEGEESSE

. iBid1000
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A

Landolt-Bornstei
Series (Since 1961)

Neroupl

-ElementaryPartlcles Nuclei and Atoms EHAHIF. BFZ%. RFHIISEEFR

B o< cutes and Radicats CHOHTHY. FEHER, W, RUMNSSE 008N

“Condensed o — Rk, ST, ROk, BT, B NEUE, EFRESTE, MBS EEEHT00RERE

.Physucamhemustry N, BBE. R IKRSITKAR, SENE, SRAISRRNEANSS REY, SMARNESEE, SEK
I, BE, EBSE, AntoinelSE, STERREEHIT1008ERE

-Geophysms EROVENER, RIS BEMITE, Wy, ARSI, SSAOMBLEER, SRS

B <tor0my and Astrophysics T SRR, AARWRNE. (SN, BENER, SRR, ERNTE

B coonysics ERYIRMRR, YoREMhE, RKSEE

Advanced Materials WaSHEER, EREESE, KRR, SBSHMME, BRAMREIME (SR, TK) |, Bt BEhirtaE
and Technology



Group I: Elementary Particles, Nuclei and

Atoms

New
Series

GROUPT

LANDOLT-
BORNSTEIN

VOLUME 21

Elementary

™ Particles

SUBVOLUME »

Detect or Particles and Radiation

@ Springer

* 52 volumes
* Approx. 19,000 pages
* Copyrightyears:

1961 -2016

Estimated value:

$230k / €180k

LN

Subjects/Subdivisions
* General Topics

* Elementary Particles

* Nuclei

e Atoms and Plasmas

89

Group lI: Molecules and Radicals

* 107 volumes

* Approx. 35,000 pages

* Copyrightyears:
1965 -2019

Estimated value:

$380k / €312k
—

Subjects/Subdivisions
e Structure and Molecular
Constants
Acoustical and Optical
Properties
Magnetic Properties
Reaction Kinetics

2z LANDOLT-
BQRNSTEIN

GROUP 11 VOLUME 29

Molecules

=i Molecular
Constant

ve.

SUBVOLUME D

Asymmetric Top Molecules

@ Springer
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Group lll: Condensed Matte Group IV: Physical Chemistry

190 volumes * 101 volumes = I..ANDOLT-

= I'A//NDOI'T' Approx. 80,000 pages  Approx. 30,000 pages :

ORI . Copyright years: . Copyright vears: BﬂRNsTEIN
‘ 1970 -2019 1974 -2016 e

GROUP I VOLUME 41 GROUP IV VOLUME 14

e Semiconductors Estimated value: Microporous and
suBvoLumEC other Framework

$440k / €350k Materials with

Zeolite-Type Structures

Physical
Chemistry

Estimated value:

$680k / €550k

SUBVOLUME H

Subjects/Subdivisions Subjects/Subdivisions
* Crystallography, Structure and * Mechanical Properties
Morphology * Electrical Properties

* Semiconductors * Thermodynamic Properties
* Electronic Properties

* Electrical Properties
* Magnetic Properties
e Optical Properties

* Atomic Defects and Diffusion SPRINGER NATURE
* Spectroscopic Methods

@1 Springer

&) springer
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Group V: Geophysics Group VI: Astronomy and Astrophysics

@ = LANDOLT-

B ”RN T * 12 volumes * 9volumes = LANDOLT-
0 S EIN  Approx. 5,400 pages » Approx. 3,000 pages BORNSIEIN
« Copyright years: 1982 - « Copyright years:

GROUPV VOLUME 6

S Ohserved Global Climate 2005 1965 - 2010 — L

Estimated value: Estimated value:

$22k / €17k $18k / €15k
.— —

Subjects/Subdivisions Subjects/Subdivisions

* Properties of Rocks e Astronomy

* Geophysics * Astrophysics

* Oceanography &) springer
&) Springer * Meteorology

* Climatology
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Group VII: Biophysics Group VIlll: Advanced Materials and

Technologies

@ o LANDO'_T— * 5volumes « 28 volumes

LANDOLT-
O[3 ¢ Approx. 2,200 pages « Approx. 5,500 pages
ot P ions Relaionships * Copyrightyears: e Copyright years:

N
in Science and Technology an. ships
nology

1989-2003 2002 - 2018 . :

“ Proteins s 6o
) and Technologies e(|a|t
Blochemical and Estimated value: Estimated value: P y

Physical Propertes $10k / €9K $146k / €110k Thermoplastics

SUBVOLUME A

Structursl and Physicsl Deta | — —

Subjects/Subdivisions Subjects/Subdivisions
* Nucleic Acids * Powder metallurgy
* Proteins * Refractory, Hard, and

Intermetallic Materials

* Heat Resistant Steels and
Q
@) springer Superalloys ) Springer
* Polymers
* Energy Technologies
* Laser Physics and SPRINGER NATURE
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John B. Goodenough,
2019 Nobel Prize

& Landolt-Bornstein &% 2 MBI {ES

30 Binleitung [Lics 25

3 Crystallographic and magnetic properties of perovskite and
perovskite-related compounds )

3.0 Introduction — Einleitung
301 General remarks — Allgemeines

Group Il

Condensed Matter

Volume 4

Magnetic and Other Reinhard Genzel
Properties of Oxides and 2020 Nobel Prize

Related Compounds’

https://materials.springer.co
m/lb/docs/sm_lbs 978-3-
540-36202-9 36

93

Group VI Astronomy and
Astrophysics

Volume 3 ‘Astronomy and
Astrophysics’

Subvolume C

‘Interstellar Matter, Galaxy,
Universe’

- B33 The gulsctic comer et p 1w
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ANNALEN

PHYSIK.

die Theorie d irame ;
von|d. Einstein.

In zwei fritheren Arbeiten?) habe ich gezeigt, daB die
Interpretation des Energieverteilungsgesetzes der schwarzen
Strahlung im Sinne der Boltzmannschen Theorie des zweiten
Hauptsatzes uns zu einer neuen Auffassung der Phinomene
der Lichtemission und Lichtabsorption fihrt, die zwar noch
keineswegs den Charakter einer vollstindigen Theorie besitzt,
die aber insofern bemerkenswert ist, als sie das Verstindnis
einer Reihe von GesetzmiBigkeiten erleichtert. In der vor-
liegenden Arbeit soll nun dargetan werden, daB die Thecrie
der Strahlung — und zwar speziell die Plancksche Theorie —
zu einer Modifikation der moleknlar-kinetischen Theorie der
Wirme fithrt, durch welche einige Schwierigkeiten beseitigt
werden, die bisher der Durchfithrung jener Theorie im Wege
standen. Auch wird sich ein gewisser Zusammenhang zwischen
dem thermischen und optischen Verhalten fester Kdrper er-

lﬁben.

9. Die Plancksche Theorie der Strahlung wund l

Bern, November 1906.
(Eingegangen 9. November 1906.)

Wir entnehmen ferner den Tu.hellén von Landolt uod

Grostein pinige Angaben iiber ultrarote Kigenmschwingungfém
meka ISL‘.E_ Heflexion, Ruststrahl_en} E{Digc[‘ durchs 190 4. Binstein. Plancksche Theorie der Straklung ete. '
Eorper; die beobachteten 4 sind in nachstehe .
unter i angegeben; die Zahlen unter iy r. [ T
Tabelle entnommen, soweit sie sich auf Atome 5 — =T
kleiner spezifischer Wirme beziehen; fir die . el
i > 46 p sein. P
: 17
Edrper Apeat ey : _or’
— - b
CaFl 24; B1,8 83:. 3 ! o
Rall S1.2 | > ¢ ﬂ.l} 0F @3 a¢ 45 96 07 ad 45 7
KCI 81,2 2. >_ betreffenden festen Stoffe vorkommen, fiir die spezifische Wirme
CalC0, 6,75 11,45 20,4 | 12; 215 pro Grammiquivalent den Ausdruck?)
810y 8,5; 9,0; 20,7 | 20; h{ﬁ .
. e
(88) c= 5,9425,;5')..
i (%)
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eg. Gals, benzene,

d-Te, band gap

Q Springer Nature Affi...

Eementssearch  Corrosion search  Video tutorial @

Organic-inorganic perovskites

efficiency (PLQE)

Photoluminescence quantum efficiency (PLQE)

QOrigin : experimental (T = 298.0 K)

Space group: P 2(1)ic

2,2"(ethylenedioxy)bis(ethylammonium) lead iodidel photoluminescence quantum

Ll SpringerMater. X 4
€« X @ materialsspringer.com/textsearch?searchTerm=pi
G GoToMeeting Hub [N Google Meet I3} InCites (38 SN Insights jocument.. &1 SpringerMaterials —.. SN Springer Mature Ex.. /% Home - Adisinsight
@ Springer Materials perovskite Q
Elements search Corrosion search Video tutorial &
A Properties 53,909 results for
perovskite'. re———
2,2"(ethylenedioxy)bis(: ) lea : al t
Search Too many results? Ba| > Yhis( lead bromide: spectrum
Absorprian spectrum
O absorbance = 1 § Phas Origin: expecimental (T 1380611
0 apsorption perovskite (St
C sorpion band
O sbsombon cosficient Element system Eu
] absorption line Data on Cell paramg
[ absorption spectrum
[0 acentric factor
o siion energy of resisivily e
) adatom difiusion perovskite (S|
(] aasorption -
O sdsom Element system Nd
. Data on Cell paramq
~ Data collections nellp
Book Profiles 14 - hen v“ .
O inorganic Sold Phases 50195 gan hase
Landoit-Bomstein a7 Mn,FeSbOg, pe

Organic-inorganic perovakites

Guanidinium Germanium lodidl: band gap (optical, diffuse reflectance)

Band gap (optical, diffuse reflectance)

0:

igin : experimental (T = 268.0K )

Space group: P2(1)k

Band gap (optical, di

use reflectance)

Crystal system: monociric

Fixed parameters:
+ Tempersture = 2

* System description
[om—
Sanple toe

~ Synthesis method

masenals: yeicce 16 (+ ater), hypophosphares 3k (H tor), G 9%). quandnum chioride (CINK

* Experimental details

Method: D
Descrpicn:

0°C), stirred, SmL solution of 2,2(ethylenedioxy)bis{ethylami
frit and washed with cold diethyl ether (5 x 5 mL). The yellow solid

integrating sphere. Samples were exciled using monochromatic light
e emifled light and any unabsorbed excitation light were measured
pporting information for details
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