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Review and trend of protocol literature resources in life sciences

DONG Jia*, ZU Cen-Xuan®, ZHANG Yue, LIU Chun-Xi, ZHANG Yao, ZOU Shao-Lan*, FAN Xiao-Bin*
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300350, China)

Abstract: The public publication and further opening and sharing of research results have promoted the rapid
development of modern science, and information technology has provided technical conditions for better
information storage and dissemination. Life science is an experimental science, and the inherent complexity of life
makes the full disclosure of methods for obtaining data and supporting research results more necessary and urgent.
In response to the situation that detailed reports on research methods are often incomplete and experimental
reproducibility is low, protocols characterized by reproducible step by step fashion have been developed rapidly.
This article provides the first systematic review of protocol literature resources. The changes in protocol publishing
mode, from individual papers in journals to journal columns, whole journals, specialized websites, and preprint
storage databases, specifically reflect the exploration process of experimental methods gradually becoming
independent of research results and open for sharing. Finally, the development trend is predicted.
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LG B B R IR B IX — i, IR R R B 1 A
B2 S 6 5 1R AR AR 8 H AR B 8 Y, IR
Gl MAEMTNS ST, KR TT 4 50 SR
HON TR IR G UL B, KRR — EAL R T “Ak}
7774 (materials and methods)” #45, B AN “4
Bh#4 %} (supplementary material)” ¥ 75, SZ56 4075
JERAEEA T 5. T BE A A BRI RO T O =
AR Y R R A Rl ] AL
T FWHTEEEARN GERRE, TR T 2
AT T BES AL /AR BIBR ], 7 F T8 (open
methods) 2k 5K 5 T 7R} (open science)
HAb T TH, GnFFGREL (open access)« i (open
data) FIFFEACES (open code) ™",

FEfFDE FR e ik 9258 7 V0 AL L =
HI3EREH, protocol 1N —Fh SCHR BRI, ik
SRtk 22 1 H RRTLAA) 2 FH 3) A= i B S T L s
AR v, HINBE A B BRI K 1M A
TR 58 TR BAE R T AR & s, A
Bl F AR R A b 2 iG#E . protocol 28 SCHER B IR
Rtz & &, A4 amkk R TS, ek
B, #eS5eAMmE. HA—Jm, Hifr4
$04% F#E 1 CNKIL CSCD. Web of Science PubMed %5,
HBA N BT RRMNH Bk, RKCAENH
protocol & X A I, X B B B 2 1 AR A Rl
protocol SCHR BT YR SR, FEX0E S ALK e 35
AT MR,

1 Protocol EX

“Protocol” — 1] £ - T~ 1541 4F H I AE 36 [H 3
X (Merriam-Webster) 1 #L91, f##%4 “an original draft,
minute, or record of a document or transaction”, 114
AT DO 268 SC MY, 55 4 258 “a detailed plan of
a scientific or medical experiment, treatment, or procedure”,
RSB T SRR A TR

1A A Bl 2F 20, Springer H ki At i# i & 51 A
5 Methods in Molecular Biology ( #' S & #% (4>
EMEETTEY ) MR, TEEC T H 2 protocol FR
EVERAE ™Y, IR NP gw. IR B B P
Springer Protocols [ == 4 John M. Walker 18 4 ffill &
“A protocol FrifE : “Protocols in Springer Protocols are
written in a readily reproducible step-by-step fashion,
opening with an introductory overview of the
procedure, a comprehensive list of the materials and

reagents needed to complete the experiment, and

followed by a detailed procedure that is supported with
a helpful notes section with tips and tricks as well as
troubleshooting advice” "', [ifi % % M 15 1 B 5T
J7 EATTIE]T 2 B AR U VR RS L, 1%
protocol Fx #E i g 4 Bk AR W R 27 R AE i B 25 4
R protocol AN KA S (R FEA bR E .

fEHIRR B 32 70, A5 Nature. Cell. EMBO 7£
A4 BR 22 BB RO S R AES, 2023 4
6 H 8 H A MME L+ PRO-MaP (Promoting Reusable
and Open Methods and Protocols)®™ H1, protocol % %t
%€ A : “reusable step-by-step instructions describing
how to implement a method” ; “A sequence of
operations that have to be executed to complete a
scientific procedure. A well-written protocol is very
detailed, with step-by-step instructions to allow others
to reproduce or implement the method. Protocols often
include references to equipment and equipment
settings, software, reagents, chemicals and critical
steps”. b X AE John M. Walker {8+ DL A] & & ¥
reproducibility Jy H #r [ #5 #E 2 fif B, RH T
“method” 1 “protocol” [FJREK, &N TS5 Mk,

I 3T protocol TR BT U B AR A I T RTIA K
LI protocol 5 X " (BN T[] I S 25 AN FERE AN
[ >R V5 SC R R AS ) A% KRR B B, R SO R e
protocol J& A HFAE A« LAy 35 77 2 (step-by-step) 4
5B — bR A IR AT S S PRI “ Bl T B TS
%7, BT IR R .
S | “protocol” FRANF 58 4% %5 BL I HE A 1 A L
WV, AETE protocol SCHR B E T R Hh SR B A
BEE, PRia L “sSEiesdem” SRR U7
BrOCSERTTRY P 4.

it L VLT A2 AR TR ST R B
“method "EAEIZ SR FL 18 SC L T7VEER 7y B materials
and methods” Y, “experimental procedures” ] A %5,
FARAE IR T R W i A BRG] VA0 T A4
52 %M, $45 B8 step-by-step B I kb 78 52 56 40 75
BRI ATTITHAERE . 5 5 B N T J S A
Fe &, N “protocol”, (HWAHAJIfr 4 “method”
IR B “manual” . 10— L H S “method”
“manual” HJJIVER L FBUES MR, thHE &
IR step-by-step. FJ EEERFE, Fitk, AT
CHRYEH, BT BEARE “protocol” FRIATIE L.
WXk R 2, TR EE Bk T protocol BIUE 15
Methods in Molecular Biology™"*"*! A1 5 #h =A™ H1 il
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R, 2 ARl Eprotocol K SCHER BRI EL K R R R B 973

FEFE R EK I R 51 E A s

2 ProtocolZX Xt BRMIEN AR

g KW, KIS, wEA, Wk,
DL JCR UACR Sl 51 5 16 3 1) R 401 45 SR A7 P protocol
SCHR B U BN AE, 3% B eSO 4 RS SR A 4
L FEAE protocol @A, A EAMME X, BNERTT
s EAMREME QR R, RS
protocol SCHR BE U I HY RRCAE IR . ot B, B AT 52 i
NERREGEHT, 4R NE 1.

b, R1USMNEHRZ ERD . Wi &H
protocol LA, BRTHREME, NAE “2.7 957
fa] Al 7 [ A L, H A B R U i BR AR M B
B
2.1 Springer Nature Group

Jiti AR - HAREERITE 2015 4 5 H B AkA
Bl2= 5L EEAA (Springer Science + Business Media)«
H SR iR £E 4] (Nature Publishing Group) WH/RK#%
K - v KAE (Palgrave Macmillan) &7 W KIGHE

(Macmillan Education) & J£1f1 %, & — K & ER A 5E
R Z0E Bl ARSI 5 B R PO LA 55
ST T 1842 4 1869 4 (H IR Hi KL Nature [4F
U1 ) 1849 £EFN 1843 4 1, 2020 A=k jift 1 (1) B 44
HH i £ MY 45 i B B 4 Nature Portfolio, ‘B & £ %
BHIFFFNZER Nature FATFI G 4E .
2.1.1 Springer Nature Experiments

Springer Nature Experiments J& 4= Ekix K. & [A
AT BUBANIE FFE 2 A= i Bl 27 SE A 4 B 04 2, 20138
7 H i Springer Protocols {3 £ 1 =~ Nature ¥
T EEA TR HACRK TR E 1981 £ 24, B
WHERE Tz, WRAEMRE . 5 TFEY . HEFR
o A AR 5 AN B ST 15 AR UiER
165 847 %“protocols & methods”( # % 2023 X)),
HSEHMEE AW EEr . Wk J7 8 B P 4R Springer
A1 Nature FHOCSEL =% i B N A AT —ubh Uk &, 18
T RRAZ, 8 TRRAE.
2.1.1.1 Springer Protocols%{ 4 ¢

7R 7] M https://www.springernature.com/ | F]

%=1 EEprotocol3TERF IR

HR B LR/ SR 5% 5 P i

FNEEAE A

Springer Nature Groupiti A% - B 485
1.Springer Nature Experiments

2.Protocol Exchange

https://experiments.springernature.com
https://protocolexchange.researchsquare.com (3 72 (S ML), 2011

JCRIATI. W45, Zda (&40, 1981

Cold Spring Harbor Lab Press (CSHL Press) ¥~ 3 #5250 55 iR AL

3.Cold Spring Harbor Protocols
4.Books about laboratory manual
John Wiley & Sons, Inc. 255 B0F] H br 4 iR & F
5.Current Protocols
6.Short Protocols in Molecular Biology —
MyJoVE Corporation

7.JoVE-Journal of Visualized Experiments https://www.jove.com/

Bio-protocol LLC
8.Bio-protocol

https://bio-protocol.org/en (J& 3 Fi i)

http://cshprotocols.cshlp.org BT, 2006
http://molecularcloning.com K45, 1982

http://www.currentprotocols.com/WileyCDA  #T], 2021

B4, 1989(1rd ed) -2002(5rd ed)
JCRIHTI/AARZE, 2006

JCRIATI. W45 Zds 22 (& Aa), 2011

https://bio-protocol.org/cn (1 3L S )
https://cn.bio-protocol.org/bio101/default.aspx

Elsevier Sciencefi == & BME/RBLEE H R A 7]
9.STAR Protocols
10.Science Direct

Oxford University Press&4~8 K22 H itk
11.Biology Methods & Protocols

login=true

https://www.cell.com/star-protocols/home
https://www.sciencedirect.com

https://academic.oup.com/biomethods?

T, 2019
PHTIEHE 2, 1999

JCRIHTF], 2016

Multidisciplinary Digital Publishing Institute (MDPI)Z2 223135 AR HL#

12.Methods and Protocols

JMIR Publications[E 2 HEX FBF 5T 44 & H AL
13.JMIR Research Protocols

https://www.mdpi.com/journal/mps

https://www.researchprotocols.org

JCRIATI, 2017

JCREITI, 2012
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REERVT IR MG o 1225045 PE B Springer Hi AL T
2008 FAHEH, SRR RF VG Y 1981 224, protocol
& B AL HE YA 4« A 48 (introduction) 3 4 K}
(materials), fLFH{L 4% (equipment). ikl (ingredients);
77 1 (methods) s 7 B (notes). 5 3% 60 000 4 &7,
i 5L protocol S B 95% £ A s U8 WA 200 4,
HERZ2NE B BRIEEEMKEAE, &1t
b 42.62 % (#2023 4EK ).

BEJZE 80% LA_L protocol 2K [ Methods in Molecular
Biology M\ 5% AFH 1984 FF 2453t R 1
2 754 % U, B A Springer HRRAE B FH A IR B A iy
A I80E V) 75 225050 = 48 B T H AR B — e )
PRI EHRE R P s B R T AR
() g5 A S AR T, IR R T IT 6% 52 51 Springer
Protocols (4% 0y, K HIFRAELL protocol 732 77
L7 1R E % 2 B ARAUA Springer Protocols BT
H, IR NS AR 52, Hodp s o B
Basic DNA and RNA Protocols. Plant proteomics:
methods and protocols. Biological aging: methods and
protocols Al Metagenomics: methods and protocols 2§
O RN ST, R tH R H AR

I FE protocol 14 3% H 41~ M A5 ¢ (1) Springer
Protocols Handbooks : protocol 5 B & 4% A 45, M
2009 FEEAF R T 87 4% 'Y, 4 Hydrocarbon and
Lipid Microbiology Protocols %1% # 17 45 ; (2) Methods
In Biotechnology : protocol (5 & & <1%, M 1997 45|
2007 A5 TS HiRR ) 24 B, H 9 49 protocol %,
NN ESARFEERIE R N (3) =AE
22K )\ F5 Methods In Molecular Medicine. Neuromethods
F1 Methods In Pharmacology and Toxicology ; (4) £ i
B} 235 M4 Methods and Protocols in Food Science ;
(5) Biological Methods. Al = M 45 5k Yt &l 5 4k 15
J5 4 Non Series.

W SEI 7R R AR R B S B A R
B, A ERE AR R MER. T,
WM B 5 1 SCAR B UR A TR B (findability) FiTA]
MMk (accessibility). 3 4, 54 protocol ¥ i T i
TR JE /s — e R PR A D B, SEIR AN 1515 LA SE
RHNFF
2.1.1.2 Nature/Nature Portfolio & %)

AT 3R Nature Methods ( B84 - J71% )
Nature Protocols ( X - SEUGE 4855 ) Il Nature Reviews
Methods Primers ( 3984538 - 7715 F W), protocol
Rk & 2 B2y 5% ;. Hp L Nature Protocols

K JE SCH#R & Nature/Nature Portfolio Hi bz £ SC ik ok
PRI 90% LA L. 843 protocol W38 i1 1 &7 kAW A

Nature Methods 2004 4F 61 TI| ", 2005 4F i ¢
N H T, W R s 7R B M https:/www.nature.com/
nmeth/ BL4ZV7 ir] o 1% T [A) 5206 5 S0 B — 2k AR R
AT FEN 2, 32 W S AR i B R b A 5T 403,
W5 P B A SRR S A A A S
I R H R AT A SO TR TR - (1)
Protocol : #r # # X A & 4 Kl (materials)( i 7l
reagents Fl1{¢ %% equipment). F2 ¥ (procedure). 4
F% HERS 2% (troubleshooting table). 5% 25 1% (critical
steps). P& (comments), #5H WHZ 4| (example
of application)™ =% 75 #E (box)" ; Uk £ H 4 £ 3
2008 4, 5 4EMILA R 39 fa ; (2) Classic Protocol :
XA protocol J7iERIAN ANV, RS H 4EFFH|
2006 4F, HLRF 40 5 . 3) HA ik H. JEk
W6 & HH ) Nature Protocols Y i, Nature Methods 5E
A7 B ORI TN DR A O A B 7k DA RO AR i Rt
AN A 48 7 0 (1) BE At 9 B R 3R AT EE R et B i
WG, FECERN RGBSR

Nature Protocols T 2006 £F 1 X H R, A& MW N,
Nature Methods ' protocol # 73 AT &%, AT
HRRER XTSI 7 SR B ILME . B B KRR
gl B R0 o 22 e W RR,  Nature Methods 7 1]
protocol 2 H #7318 3L IE B i 7% 2 bk BA T Ok 3
2% % 2009 SEHLVH . Nature Protocols 1¢ SC A% 2 4
B0 7 4 48 (introduction). I [A] % Hf (timing). iU}
gk I (anticipated results) F1 %y 4 4 #1 (data analysis)
2 PO ESRSIG VT E A M, JEE AN RS E
B B ORI E—IEE XL “ materials
and methods” #B4r, MUK EELAN] . A AR
(workflow) [1J3iZ 35 5255 77 28 —protocol 2R 3L (L
§ protocol # protocol ¥ & ). LLHAFIEAKAT, M
78 A M hitps://www.nature.com/nprot/ B H: 15 7], &
% 2023 FJ, 1ZMATIF KR protocol ILFE 3 360 FF .

Nature Reviews Methods Primers & 2021 4E 1 H
G Tt bl B E S T, 3l 7R \T M hittps:/www.
nature.com/nrmp/ EL#2 U7 7. % T & 3K & i & 1 77
ERWERIA R, KET M. M. gt B
A S IR A dr B A B R 2 p (G N, Hodp
W ALE T X protocol W HIZRIA. HE 2023 K,
ZHATIFE K2R 157 Fai SC3E, W ) protocol AT 48 Ko
2.1.2  Protocol Exchange

Protocol Exchange +& Nature Hi it H i f#) 53—
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N T ILZRLEETE T protocol F T ENASH At e
JRA] AN 35 https://www.nature.com/nprot/protocolexchange
e, HARSIC R TR 2D, Akl Agi
[FAT P M0 e A B B kA, R st s Rl 5t
5 A1 PE1L (open access); Bl DOI 5 4% 5| i (DOI
citable) ; WA BEANWT B BT T+ (versioning) ; 41
fift. BARKFRATHA, HEAEHIET R
John M. Walker f# -+ 1] 2 (8878 Y, ¥ & 7 100
ANERE (e 50 AN JE T AE R AU ) 6 SR
B2 (AR, WEE, . MRk A,
RICEHFIEE ), 2006 A FAHCN 1771
(U 2023 4R ), Herh f ik b i A LA
2.1.3 Protocols.io

W 4t http://Protocols.io & 37 F 2012 4F, & [
] 43K FH P T R L 2] B 7 VR I A 2 P21
&, 2023 47 H 26 H#% Springer Nature ££ [FU5 .
1%V &% protocol & X “a formal or official record
of scientific experimental observations”, =% N 754
}5 steps. guidelines. warnings. forks. metadate.
materials. metrics ; T/ protocol # /&8 &, A2 H
A, ATRASEEL 2 AL (forking), 35235 W] LUEE XS
Ji B — B BRI A S 5 e AT P U7 %
vo X AT SOR B, 1338 ST BIFTH R (R
2). HBAF LFAE step —AEHILAG M (video), FAA
A8 — e 75 BB E MBS B —E g, B
JEIRAE1Z W T BRAE step H BE B RSN EE . =
2023 4 7 A ILLH 15 000 AT %, I DR
%] 2 000 4~ protocol FRIEFEIEK:
2.2 Cold Spring Harbor Laboratory Press

L [H A SR (Cold Spring Harbor) 3256 % /& — K
EBUR . AFERM BRI S BE I, OS5 vt R
R e AR, AR
NIRRT PR P UNa g SRS
WOH G 5 I B . v SR W S5 = R (Cold
Spring Harbor Laboratory Press) Ji{ 7. T 1933 4 %,
B FE AR CGEBAEYHTER) FRBUR R,

J& RAESEIG = TAE N 250 A B SE I AR BRIl 3
MEERL EIF AR RE. AN sE MR« SEg = T
W7 25 E A5 P 2006 4 T8 E L BT (£ 1).
PEREFE A NRIRNE B IRHLR, ¥ IR SIS % R
FEAE AR R 7 AR SR B T 8 B R R €, AR
PR 22 AR, NAYESERERE [ E
BEWIHESNER . BRI protocol BEIE AU .

(1) #3¥] Cold Spring Harbor Protocols : H1 44
PRV RS S SEIG T ), e A e B AR
BEN B FRHEZR ], fRftanif. KEM s T4
Wi, BiE . EWE RS EOEE. iHEAE
M EsE PR RS S T T 5T T
NERHIT TAEE it | = St R S 4R S T e
HE 1 5 W B T 1 B AR T AT 261 5 . Protocol
WA U BoRit, A —8. 5Tl &Y,
M 2006 4 B VX K 3 protocol, L E 2023 £, St
K2 T 3296 s protocol ik .

(2) LI =T M - BA 35 At kiR A
ST ZIRRR T 5. PSRN A B
M Z K =AE A ABIAN B -

Molecular Cloning: A Laboratory Manual : ¥
Y (D FrbEERAER ), 1982 FEHRE i, H
[INSAZ O el N R Nl 1+ 1 Bl o 40 S LN
I HF I JT SIS AR, 40 AR, HA
515 BE R R — LR A BRAE Ay Bl 22 A S 06 == %
AR B FEA . AR T ARtk H VR SEI 1A
A BRAECARGNNT, BRI 7 RS R r] R,
WeZ NIMARED R A HR “E27. WA T
EX /NI E RSy E e T G 2L S WY WN 7]
FF B AT BE R T7 278 w5 A1

PCR Primer: A Laboratory Manual : #%418 (4}
TrORESEIRAR T ) IR IRRR . 25—l Dieffenbach
CW Al Dveksler GS %, 1995 4E H it #1124 (PCR
FEORSCIGTR M ) BB 5 3, B 5 HhCH: 1998
AE 8 H AR 5 5§ —HH Dieffenbach CW Al Dveksler
GS %%, T 2003 4 A

%22 Protocol Ffif B 4E EE 7= 51

Repository £ it B4 2 Open Access Versioning Forking DOI Citable Long-term
TR hi A 45 EFNE - DOI5| A Preservation Strategy
K IALE it
Protocol Exchange Y Y X \ \
Protocols.io \ V S v
Bio-protocol Preprint repository \ \ \ \ \
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Methods in Yeast Genetics : 2005 7k, Bl
HERBCAE 2009 4F HA i b BERRCAS I8 BE 38 A% 2 77 V2 S
SAEm ), a1 I RRT IT B R 11 A S5 P
J 28 MR 5
2.3 John Wiley & Sons, Inc.

1807 fE QS T, 2R AZE t iR IR
(PR 5 2010 £E4E HH7EZEF- & Wiley Online Library
WO LAY, R, R, BT A ®
BEEE2ERE, R LR 2 BRI A 52 0 ) 5N
Iz, BAREEIRE R KRR BT
B4 ROV RIESE B, HhEoNZ 8L protocol
SCHR RV 2 — & #AT) Current Protocols, i |4+
RS BT A UL A B A S R SR BR s R
FEITERIGIHT, 7E 1987—2023 4EHAIE] H AR 25 000
2 WG 7 Bt e R . T7 AN SE R IA AR RS
3\ protocol 4L 7 691 j, HIZMUIR L 5 IRE, %™
1% b v g 8 220, i A b X protocol AN T
B, CAIR OB R IURR JE B,

B4 B N 28 i protocol STk, — NS
Short Protocols In Molecular Biology : #& T\ Hi i 34~
87 58 3 ") Current Protocols In Molecular Biology i
A RRAS, AR Az 5 i it SR 1Y) protocol
MAGIE A B A, BdE T 45 TAYER E %
FoR, VARV 2T 2 A8 0 520 = B E SR IR
R T AN B BOR () A SRR AR T
B2 KB T AR, BT 1989 £, Hil
ORI NS Tohi, BT 2002 4F s BERcA CFf
G THEYFSLRIEE) HemE. ARG, B
=R, AT 2008 . FUIRMUA CAE S =
I AR UE, 5 SR E T Y protocol, LA K
T protocol F B BT ARAS o AR 5 PR L PSR 1) 21 € 3
TR i AU, BERRA “HFAEMEAER”, 5
Molecular Cloning: A Laboratory Manual — 3 5% 44,
WG T S OB AE IR R B AR e 2k P,
H—~ & B Short Protocols in Cell Biology : Juan S.
Bonifacino %53, 2003 SEHIkR, FHIRERRCA CFf 44
MIAEYD 7 SCBRHRTE ) HEFE TR, 2007 4F 1 H#}
R R, R SR SR ) 2 i S 56
R¥VE+Er . H4h, Short Protocols in Immunology -
Culture of Human Stem Cells F/1 Current Protocols in
Protein Science &5 -5t #f B} 5% th okt Hi bl 1 3
IRA o
2.4 MyJoVE Corporation

TH S B A AR 7= S5 D7V I iR,

see T 40 5 1 R 2 A o) A 7 R (77, A Bk
BT PRI . B E0E 3 4 808 TAE# AR}
WEN R AL T, A ) TR, BT JoVE W
f] protocol . #5§# Z (abstract). /4H (introduction).
FEJF (protocol). fAFRMEZE R (representative results).
118 (discussion) A48} (materials) 75 KFE4r, Pk
[ BNF 42 (i ML A5 PDF RROAS o 38 3t R0 45 ] DAY BT 1T
FUWLH T A= i B SR IR 22 07 TH A B A Y, AR
BRORAT “F, AB TUIET B J7 23 75 AH N IS 8] BOGS B )
%%, FIEHC PDF A & — & F *. 5 Springer
Nature Experiments 54t P& H 1043 B8 BE AN [R] (1 52
JoVE HH [P AT R & — e 5E B 1Y) protocol, W | —
J protocol BT W2 5 1 J& & JE 7w B A Ay
protocol HKIES 73 RAEEHRAE/RTE, BRI R EIR .
B 2023 TR, 1 MEEIEA 16 180 4 protocol.
2.5 Bio-protocol LLC

) RPN SR e M oy (e NI F S = B e
RS — S RHIT AR T 2011 478 7 3H AR K2
137, Bio-protocol LLC, i s T . I3k AT AR 55,
BT RN TG —— AR m
GitHub”, SEILAE dp B2 U B 75 8 0 . &L
WMSAH, REBH AT EE M, B s ke
SRR . HETE S elifes Science/ AAAS. Cell
Research. 3% |5 40 jfd 4= W) %% 5 23 (ASCB) 55 [H Fr %1
AR AT BN EAE, BT RH 715157 B R
ML, AN TEERG.

(1) fEZRIHT] Bio-protocol : 2011 41 4p, B H
55 H1 20 S HIR, E{EFTiE “aplatform for researchers
to find, share and discuss life-science protocols”. 1]
TILHE Tk, RERW TR, HEEARIEMEA™
I, EORKRNBEMSL. EW, S RATIEE
B 7 & 5t (background). #4 K} F1iR 57 (materials and
reagents). 1X %% (equipment). F£ ¥ (procedure). %
P5 53 H1 (data analysis). — f yF 7= 5% 00 A i 5 HE B
(general notes and troubleshooting)™, 4% it it 4 %4
A SE (software and datasets). IilF (validation
of protocol) 25 P, GIFIEACLKE T REAW I L
R TAE# 1) 4 800 24 protocol & H Al %
A Il & #% PubMed. Web of Science . Scopus LA &
DOAJ S84l PR, 2N EA Z A 2
Rl I A #5058 7 RIAT 2 —

(2) M3k Bio-101 : LE T RATHE A BEIFK
R SO SR8 T Z W T T, R eBook.
H Bio-protocol ™ [E & %8 5 1 4 [E] 25 Til 4 F 7t 1 BA
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R, 2 ARl Eprotocol K SCHER BRI EL K R R R B 977

KEHEH, 250HRIA, KM &
#haid 1 RATIEE, JFRE T T

(3) Bio-protocol Exchange : M iR AN sk R
) HE B2 dE N, Rt 5258 U7 ¥ (method) A U7 %
(protocol) (I EEH . 7 EMBTe, W LA B B
M2 ) B AR H R A G R RS (A AT B 9 S 3 1)
“materials and methods™ {532 =K Fr 7 ) S 1 41
f) protocol, 4 eLife ¥ 2019 4 8 F 21 H K A il
B BT iR : “Our new reproducibility- focused integration
with Bio-protocol lets you request a detailed protocol
from any article on eLife”. HEIC.& A 6 000 000
R (A1 B SIS 7 A AR

(4) Bio-protocol Preprint repository : 4 i [l A&7
B A, 2023 4 6 H TR, AT AT IR Rl R )
R TN, HETCA %S 1 Bio-101 EARZAR
AT PR EF 1 5256 77 vk 2 000 42 . “BP Preprint supports
versioning and forking of protocols, and provides DOIs
for formal citation”, 1%PEJN 43K 2 FiRFHE.

Bio-protocol LLC 3 Jz 7= iy E B8, &2
. PRt T Q&A MR, WIHEATIR ML EIE . B
R
2.6 Elsevier Science

T SRR % B ME IR o 1880 A BILAR 27 JE M /K
HIRA T EAL, 233 140 RERIKRE, eIl 1
Cell Press. Academic Press %5 % ¢ Hi fRft, 5% JEAE
IR N A Bk B K IR 5 B 5 R LR BY, R
protocol & 3= BT TEIE S 4H 40 R I K
2.6.1 Cell PresstH iR I HAFISTAR Protocols

R R B 22 A AT PEE [ protocol HT,
WA RN R HERBE 7R 3 2 2% A Bl 2
408K 1) 43 2 3SE2 56 AT 1 5 protocol. STAR &
Structured Transparent Accessible Reproductible [ B
FREETFK 5 protocol BLFE LA R4 : MEiR (summary).
HI'S (before you begin #1471 ). FHETTYHFK (key resource
table). 1 Kl & % £ (materials and equipments), 1%
I IEYHTY (step-by-step method details). T 45
(expected outcomes). J&j FR 14 (limitations). [ /& &b
# (troubleshooting). % 2023 FJi, HFE 2 702
Wi, HoA 2 687 N protocol .

F 5 b, Cell Press 52 1F 1 3C e 77 % AL AR
STAR Methods ZEfifi 3t — BT+ 4. 3 K ieie
ifi T 2019 4 1T STAR Protocols [¥]. STAR
Methods HLf#J STAR & “Structured Transparent Accessible
Reporting” HITEIFR 5 75 2016 4F J5 3 ¥ B 7E LB 5T

=

FLIM RN R GE S A HiEN . EE S
FRELK) “STAR” %1 P2 B, ARt ERIE S
TR SCN A RELI T LRI TR N BRI B2k Bk
i (http://www.cell.com/star-methods), A It H &
FLT AR I 5B N “experimental procedures”
BN “STAR methods”, BEAARILCIEH TR E
Cell Press A= FBH 1T LA K iScience.

2.6.2 Academic PressH i i &5

Academic Press tHRAEfr Rl %, AR &
m B E 5E TR RSN SR =2
B H R FNAE 2R 7= o A0 T A i Bk 2 A
FNGRUAER B R KI5 = 52 RS
INH (B TJ71E) (Methods in Enzymology) ™. %
AT 1955 S E AR, H AT 23 H & 693 &,
HABEFr S W s WARBEEWMAED . Wi,
FEIERE FOANEAE 2245, A E A ERE T S
W, EEREEAARRT R TR SCIR R T A
B R T ) B R KRR,
2014 4F H i) i 55 546 % The Use of CRISPR/Cas9,
ZFNs, and TALENs in Generating Site-Specific
Genome Alterations.,

2.7 Hfibprotocol 3Lk IR E /T

Biology Methods & Protocols : AR H8 3 5
BEAE AR S AEPIE S I PR HT A A
F BB iR R i Y, IR R T AU
WS B 7R PR IR 18 3. H 8L 8L X protocol
RCEARN, B2 2023 FFJE, HKREK6 k.

Methods and Protocols : % FF}. [F4T LI
BT, NREMIE GRS EESE.
DA B Fo At AH DG AR 2 003 o) AR R iR BRI T — AN
Rittr, BNEIA FEARIER AT HT ) protocol,
DL KR A3 7 1R 1R AT BRSO AR &« T ST 4R
VRMEE FAE R (L7 R ). SRR K
554075 L 2 5 8L A protocol 5L method Y LL#E, &
Jily Bt A A0 A0 986 7R 9 AE R b kA B KR B % T
1996—2023 4[]+ K 254 §F protocol 3L .

JMIR Research Protocols : Pubmed F1 Scopus %%
FURAT, KRZLFATIFEHE . WA TFIREUR B 7T AE
EABE AR S W ASRER T S BT B TR AR
HRETHTT, ARG SO T BOE BRI T AT A
RO AT, A RMEY.

Hh A= Y)Y 3 5 2 9 SCHAT Biophysics Reports
(FCAFR (VB EAR) ) B E RS T
% (methods). 77 % (protocols). Jii fl] 3 7 (original
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articles). PFi / RURPEIS (reviews/mini-reviews) &5,
M 2015—2023 4E 3L HURR 50 3, & 3 protocol X &
29 5 B, WRBSRAEMWEE, WA &
B AT T EUR . S BRI
HR.

B AE B R Rl i85/ R/ 510D
MNP, 245 RS H R T 42 A (L http://www.
sciencep.com/), 4% | 43 § ik Springer. CSH.
Wiley #l Elsevier % 4 ! i #1283 protocol 254 11)
A b, G TR Y 22 S iR R ) F (=
MY ETRE) FB, B ERNES,
IRE AR 5338 . nE S protocol KU

P A A ST 5 B R RN S5 T 2 R 4 Xl T
¥ 1@ A $1ik A https://pro.biomart.cn/lab-web/, Y £E T
10 000 2 25 AL 2 SRB MR A3AE T7 0%, B
AR, MRERTTREA 600 Rk, HANMAR
W %5 https://muchong.com/bbs/ 5. 3% % WX 3 (I A
e T o] DLE 5 AR 51 B AH A2 S 56 42 56
BT RIE R FREARTE 35 BhAET R E
PN ARG FATH L, X B RS SL56
T RABEEAMEN-6, S50 7R LA 4L .

3 Protocol X EAZFEAREEIMEE
Bt 2 Wi AR 2 AR I 7818 SO RERD 7 35—

AN AE“ materials and methods” “experimental procedures”
SFH A A 5 BASRIGE RG] H
&, 40 “2 Protocol 28 SR B Y AR BL 7 & 2> B,
NEEAR A FE 18 S 1) 7755 method,  F ST
Wk~ H AR RE protocol 130 TkE. T M
sl AP B A A7 B8 5, protocol 28731 STHR B Y A7
it AL 3R T AR & B AN B T AR, SO 2
A AR FOT VRS B AL B R BT T A R
TMABASL AR B 5 R B RIS S — 1 0 1) 4
i . 3 BHERRR AR AR B 75 I
TR Al U e T B ST ) A A BN R BRI 5
ik FEEEE . An A s T S DT A
FES T 6 [ 771508 ST IR .

AR AT B T TR L T (0 A ar )
LB AL HERE 25 3, AR -

(1) 2= BRI FL 45 AR I O = 3
WS R ATFR K ST m LR HESD 11 AR
BHERPUE R R, (5 EBEARKN CER RN T2
AT LAAR RS T o 32 A B AR i BORAEAS B AT G Al
A L HIBR, D95 78 70 A A T 78 45 SRAE S 1Y)

B AE B4R T RO, BRIt H 25 5R
I e B B R L g b0 BARRAE, HESD L
BIF TR N R EAR AR, i tH R I A B B 7 2
P L2 A 20y i sz 2 E R O Bl AT
VE NSRS 20 10 5256 7 1R I A JF A AR 647,
Giraldo % " FITi& : “If data must be public and available,
shouldn't methods be equally public and available? ”
FAN, TTENAZ AR 51 Gl (1) i T B R A A
W Ay s SRR, A B B 2
A2 IR —— LG B WS AR T 0k DA R SR B T R JR)
FRAE, FRATA BE7E 7 e A e ot DUAE U S
ERANE R EIESE R, Sz ] AFFIRIG TR 7
EROR T 0 AR AR, ERS A
IR, CLEBFFEN R S LA RN At TS %
XTI A R D

() A BA WAER 280, Edrtle A A g
RERERAING 2 —, B RFBEES.
U A R 428 1) I 2 B0 28 7 A N AR A P I 1) SR P 5 vk
TR E RN Hod, ANFSYA dr ik R
F i A AE BRVE B B R N R 2%, B RME N A
Ve sScgm ARG 20 i R A PUIAT S, MRRE TS
G e BRARMN, FriRRe i Ak £ o
AR IR ¢ g2, FEARSN LI RS 1)
WL S5 A RE R B BTG R s as, 2545 1,
I, AR R E 58 R R T EE RS
A BLEEE AU SE LG E I RAR, JEHAE AR 2
A

(3) A= A b B 5 S5 v] E B M LS IR AT
5] FEE R AEY) 2% 5K Errington 7E 2013 SE R T
X L4 R R I AR dr B A B L0 SO AT W] R A I
MR 7RI H W, R SEa B R A R S T R
[ A St T B AR 6 I ) v B DGV, R
W F 4n Science. Nature. BMC %5 5555 1 #AF)
HRRI AT RIS, BORAEE 1R I A T IR 46 S ¥ 4
i RHEEE LR, STy mnsR 17y
EIF AL, protocol 18 3 A He 4% Am 1 v] B 55 4 th
RrieFt, BRESRSLIG VARG AT BlvE, I
S AT AR B A S R T B P,

¢ BRI S A AT B M) E R R A
2, TEIPIRALE R R A ar R ] R M S L
LR —3 . FAh, INERRERYEYUE T 7R
LTS SRR R . DASZIS A ER A TR FE A
i, B K R SFECEATAN L, &
B SLI JT VAR AN R ORI R RN, THRR A
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R, 2 ARl Eprotocol K SCHER BRI EL K R R R B 979

PR B AR B 2L, AR 5 HA W2t JE % 2
(R 2 s gi RN RE N 2, H™
K& B D712 200 SR A SR A ATS SR AT R Y 4 52 ) S B
BB BE R, PR R ™ RN B 2 8 ) B
VEIEAC L (forking), tH 2 FES AT HE VLA BFEL

AL, X LU O R R st =, —
BRI R AT X ) O — O T R S i
TEBL R B AR SRR S B 51 S A HESh 1 R 7
EP AL, AR A T R L R B4 SRR
R BATIE R, FFRSFH TIAREBHEAR, Hhk
YIHTAL, RIBIEELT- G5 E s #AIEQH
PERI G| i, TiIE SRAS B S R I 5]
HEAM, HESER RS, A5 H. fTEMH. 1
PR RK AT U5 )56 H bR, TTHESIT O = 5 =
ST, BRI O SRR R . AU
w00 VT e S B FE LS W (transparency).
A #E 4% (reproducibility) A1 7] H #:4F (interoperability),
T B FE AR R N AS I BBl . HARAE (forking)
MIAS W T+ 2 i A (versioning) 2675 28, 1RBF 5% 77 %
QAT EER . AR, EalEE PP HAL,
ERAR J7 20 A protocol BEMIIR [ IRSCK R [F4T 4L
LS N LT R (B TR 7SR e S R A T ==
Yo

B4 protocol 75 PN (1 SEEG 1B ki, H
5 R & RS B — 4y FE AR 4 o JF, ATk
— PHEE I L R BOL = A E R, i an
A A 2 (1) $Em TR A T E BN
AUEGR 5 (2) s AH OC SE58 TAF A S 58 77 ¥ KA )
AU bR A B YE A B (3) T R A, T
REAFI T H RS KA AR B protocol, ELFE
& SR ER O L R AL, KT EUR
FA G F BB A7 0 e R A 5 3L =P 6, K
J& 5 A RO FRE RIS REAIE M. A H O 4F
A B L = 6 0 (4) DAk L R AR A
KB T BB BT AL . BHIFN G2t R S A BURT
SEM HZ B PME, SR AN 7 VT TR R = AT
B R AR BT AT U A 34
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