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ABSTRACT

In this study, major steps of the research data management plan were derived through the
research data management guidelines of major countries (NISO DMP in the US, UK DMP in
UK archives, etc.). The results obtained are support for research data policy & planning, research
data technical support, research data sharing support, research data legal mechanism support,
and research data education support. In this study, we analyzed seven cases of data sharing
among 7 domestic and foreign biotechnology. Shared use case countries are limited to the United
Kingdom and the United States, which play a leading role in the management of research data.
In Korea, shared cases were analyzed for the Korean Bio Information Center and related systems,
which is a research and performance management and distribution agency designated by the
Ministry of Science and Technology.
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(E 3) difel F=27[HE

SO0 SFAR Bl

7ol T [ 1% eudEd s | ol WA /g AgHelH AF 7]g
e e A e
F87)% AERUIATE | FYARTIARAY | ABvelEAY | 24 TAH B
(EBD (NCBI) (WDCM) (ATCC)

L1 A3l w5
A7 F-8H(biotechnology) = " At YA -F
A e YEE A 2H S o83l Ay
[e]

4o §58 AFS AZIAL EE 24

Elolx). AP 7 AA, BE,
NAE ABE e 5 glow 4]
5 QA AT o

—— al h=4
502 ARS B 5 vk AR A4

8) AARANES ANZRE $YSAL AHS 29, AL, B9, A

g, A AT

=
HAEE SITH AR AT g - B
2 F8o st HE A% 1312016.9.23. A

7 9 25, 449 248, A, 7

R thgh dlolElWo] 0}t A RS

o|tHOECD EH-&FAF 2007).

A

H2EA 0] WA L AAl (research

resource) = H371&2] 71HHS o] F= A7A)

BE=E

AEAY YEAL 4T 9 B

BEE L3tk 11 Foll A=A A (7

e,

4E, EE, vl 5), |59 HE

o]
o= 79l AFAEo] gtHEl| ofEE Al
e, T8 AE VAE §HEE 5 thst
ofe] 2% 308 S Y RUT
o 9] oA FAE e o]ERRE Eed
Z B AHRNA, ribonucleic acid), &4 = <

A, 8, GAA, JSA18 Z2HDNA, deoxyribonucleic acid),
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TAEANA = AR, 718 AH] 2 Algsitd)

4.2 US| SHAR 24

ZAAEZ/NLE715-(OECD) ¢] Aol mEw
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FHQ) ATAF AFAE T4 AFE Agw
o QoA AAE HolEE 7153t & 3}
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4) ZRAE gi= 7] §) *}OlEE o 22t
QIO = o8 U= W, 5) HIFAHCE
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ANA Ffrsie WHol UItHUK Archive 2017).
& Aol e - ol e Agast #of

olMel At E AuE ofefjol k.
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T-4~(EBI, European Bioinformatics Institute),
HloTE] WL ZIEhel Pl FRAN TR
AIE(NCBL National Center for Biotechnology

Information), O8] A& 718t 2 AA

9) Biological Resource Centers(BRC): 4™
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o AEAL tF A7 F, AETA B

g ALY BE FFHEG AAFHA 7|2 AT 59 Vee T X “‘EP(OECD

=GAA 2007).

nEd o |EAE (WDCM, World Data Centre
for Microorganisms), "5 ZA ZH4 €<
(ATCC, American Type Culture Collection)
AlE ohsh ol A sk

D 713 29 EY 718 FHAAERESA
T2(European Bioinformatics Institute)
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Services

Overview Data submission

SERVICES / DATA SUBMISSION

Data submission

Use this data submission wizard to find the right archive for your data in a few simple steps.

All EMBL-EBI data
repositories

Array Express 3 functional genomics data

o What type of data do you have?

BioModels  computational models

BioSamples » reference sample data

ChEBI > chemical entities

DGVa » structural genetic variation data

Why submit data to an archive? £70’>| experimental variables
EGA 3 human data that requires controlled access
Submission of primary data and derived information to public data repositories is an essential step in the scientific

process. Through submission, the scientific community is fed the raw materials for the building and maintenance of

ENA » nucleotide sequence data
EVA > genetic variation data

the complete and up-to-date data sets that support searches and analysis on the latest sequences, structures and BB Gene Ontology annotations Vv

(I3 3) EMBL-EBI 2FHI0[H 2[ZX[E2

(EZ 4) EMBL-EBI S7O0IH 7& H 2|ZXE2[(HO[EHME2)

dlolE 3 AL dlol8 A4a dlolE M o] 2~
* DNA/RNA sequence * Clustr Search * Array Express * UniProt
* Expression data » WSDbfetch * Biomodels * UniPrptKB/SwissProt
* Protein data * WSNCBI Blast * BioSamples * EMBL
* structures * WSClustal W * ChEBI: chemical Entities *GOA
* systems * transeq *DGVa: Structural genetic * InterProScan
* Chemical biology * pepwindow * variation data * chEBI
* Ontologies * getorf * wwPDB: Electron microscopy, | ¢chSTr
* Multi-omics or other * SRS X-ray data
cross-domain study * MSDfold * Crystallography & NMR data
*DALI
* Expression Profiler
* EMBL Tools

Eohe 22 Ao ZEA| oM A & o AHGA A A E glolEe] A% R
AR ZHrstel HA ARA 722 3 B 2= W A9, Argget, shek Ak 71 59
sl tigk A4 2 #4492 7FssAl sk s BAET AR HolEu o] 28 £
ole] AIES] 2 B FAIE AT HHI2E A & 7 e 9 =7E AT
T 3 TR £ B dlolH el 4
ek MulaE Akl Algdth F2 HERE (3 59 2ol Tt BAETE AT
MuI2=E BH ofgo} ataL 9l

s HlolEHlo] 2 A ust Fofel #d Aoy dEAHe AFeME HolH

o 2 8 A A gd M F A 2 olds FATRA HolH e F244

ul
o] et oy = - ¥ - Ay (integrity) & 743k o= UL o1& F3l d=EA|
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(E 5) EMBL-EBl 2ME7
FHE v
- EBIS] oA YAMuIAE T AFEHE B
WSDbfetch - TR A ESE diolElo]2E Aol sl xHow A
- dlo|Ejwe] 2o we} fasta, xml 59 dlelEHle]lX Vf EW H raw B htmlFe]9] 2e1dS A4
WSFasta Yool ME} FAS 7H MES MG dlolel o] A2 RE A
WSNCBI Blast NCBIA A|5-%l+= BLAST2(Basic Local Alignment Search Tool)
WSCLustalW glato|n} v A o] AATiEA E (global multiple alignment) ol AH-El= A3l =219
Transeq G S o MAR Wk
pepwindow A 9] hydropathy S Rl
getorf I ZHE open reading frames(ORFS)E 2+

El2le] A%7FsA3 dlolele] 71e ulgS 5

=
=

‘/l: ME}"‘

A71= 32 ATHEschenfelder

and Johnson 2014). WA 7|3 SuR|E]=

dloleje] 71491 B v

o|Ejol thsl 4 51%
Aol T

714]1 Aol

2) tlofe] W=l

)%

] 238 7= o)

B4 A7
et 4
7Rl A9 g o

Pk Pl SRR

HAE|(National Center for Biotechnology

Information) HloJ8 ¥Wld+= dlolEE 4

A% 5 Y=

T 9=
AT

djo]efu] o] 2otk

1A0% AeT

A HAE(NCB]) vF=gEA9

a1 1988

135k

HL_E

vl = AT

!

hus

AgEiom A AA At

SAFEo] 714 el olgshe AelEolt:

» dloJEfu] o] 2

|
GenBankZ

MBIZE Al

[eXex]
o

H7IME ElolEH o] 28]

e, Hlole] £43} 74

shtl A-+A7} BioProject

& NCBI  Resources © How To & Sian.in to NCBI

A
-
=NCBI [AllDatabases_v/| | |
National Center for
Biotechnology Information
NCBI Home Welcome to NCBI Popular Resources
Resource List (A-Z) The National Genter for Biotechnology Information advances science and health by providing access to PubMed
All Resources biomedical and genomic information. Bookshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | NCBI News & Blog PubMed Central
Data & Software PubMed Health
DNA & RNA Submit Download Learn BLAST
) Nucleotid
Domains & Structures Deposit data or manuscripts into ~ Transfer NCBI data to your Find help documents, attend a ucleotide
Genes & Expression NCBI databases computer class or watch a tutorial Genome
Genetics & Medicine SNP
Gene
Genomes & Maps
Protein
Homology
PubChem
Literature
Proteins
NCBI News & Blog
s Anal
SRS Develop Analyze Research
Taxonomy February 14th NCBI Minute: How to
Use NCBI APIs and code Identify an NCBI tool for your Explore NCBI research and quickly retrieve a sequence from NCBI
Training & Tutorials libraries to build applications data analysis task collaborative projects 09 Feb 2018
Variation On Wednesday, February 14, 2018,
NCRI will nrasant a wahinar that will show
North Carolina Research Triangle
Hackathon March 12-14, 2018
06 Feb 2018 N

<1al

[=]

4> NCBI H|O[&

7| MH|A
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(E 6) NCBI HTHIOlE 2 MH[A

270 M= A9 (NIH: National Institutes of Health) 2tat2 19883 A9

A AR AEAE] 1 Bo] AHgehe AIE

g% - 971 MY Holguw o] 29l Genbank =%

- dlole £43 A 29L& A

- Conserved Domains: T3 =919 dojefmjo] X

- Genome T|OJEJH|o]A: ThFEH 71]%"‘ 4 FAA|, FEH] NE Ax 9 5 74 2 B Ak oig
HIE Av

- Nucleotide: A€ wlo[E¥o]29] 32 74 4] 35 A< 3991 GenBank, EMBL % DDBJ¢] A€
dlo|Ej7 2%

T8 FHE - OIMM dojgjdo]A: Q17 44 3 34 ﬂO]EM]OV\
- PopSet E]]°]E1“ﬂ°l’\f B, ]%“alé‘ Ee B0l Ao A NER AZHE JE¥ AEe] X
- ProbeSet: AlF Bj2al, B3 71]’\]'5‘ Mg FAMol dig Jre} A FSist AE A

& T2 Al—&o At éi?ﬂfﬂ E‘W Aleke] F7N HALEE
- Structure/ MMDB(Molecular Modeling Database): 27432 2 NMR +X #4419 A9 dlo|g7t 3,
MMDB¢] Hlo|8= PDB(Protein Data Bank)olx 7F42

JAEH o) AE Bl A B F44 s S8l 549 712 Aedth AR
OB E AlEat HolH 3o g & A<l vy *“EM] HolBlE 7188k 7%
ZEJ oS AHEE 4 ok GenBank H] F73H H /s Hiold MO R ol
o[EfHo] e AT olH AEF ZEA A £ A71AHoE Aty AZES o] Y
7HAFE S 7N AR AE BT E ol=u} WAl ulel Q3 ¢ o) W3l
AlFstal itk o] o]FojzIt}.

« Aol A& GenBank, EMBL, DDBJ 7 i E4Q1 AEZ]2] oy AE{Q] WFCC
o AEg & HulolEs] S8l vl= = (World Federation for Culture Collections)
HAE Y BAE ol A 7t Az Eg) = A AAe] AA APl g 22H A
o= AlFsY F2> mRNA *1°j, 1A HE Aty WFCCe] A7t 5 25 9=
S ¥3el= B LJ A% =54 5 A= tgte] V. B. D. Skerman X2+ 19
A ¥ DNA AE 52 gk 7F TEEZ 1960 d A MAlQ] A el T
w3t AES 9 H’ﬂb BankIt th4l 2221 &t A dlolefwlo] X TS AT o|¢F &
AE T8 A T Sith Hsle] S Ak AE AFA(IMCAS) &

2011\ WCCC-MIRCEN<] WDCM(AIA &

3) Zt Hlo]E] Aol 715 AlA] w)AE H) st FHAY AIA PAE HolE AlE]) & A%

o|EJAE}(WDCM, World Data Centre et WDCME F=oll 823 A 3-8t #ok
for Microorganisms): &= & vl o] HZx HolE AEZA T=¢ vAE A+
E A3 2(IMCAS) Ak £ "ol A mdE A9 oy 3 S

F= T vk wdste] WFCCO A
dlol8 AlE= A8l wlolelE H7iska nA= T olE AlE(WDCM) 7} = ATt
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WEFCC INFO HloleHlo] 29 g ZEdd=
279) 24, P2l Al 2 e o)s) BA
o v wlolElt TR, ZAAT U
o ohesh e
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= dpele]of HElelof # i, &5, o7
A =& 2Z Hjek 2 ulo]g A9 e
A4 $4EF B2 <l STRAIN Hlolg]
o] 2ol A7),

< BlolEo| 2 7} |%e 2R S, Aloh

A dolg BN E 7HER 1S Sl Hl
olE)7F AU AT Ade] B &
& ol &R lA HolHE Wiz 5 9leH o

olgle] Aolg= AFT = Atk Holr} Hlo|

Bl &S thalsto] wolEjel the H<dd
< BBl o] gAte] ool th3-dt= Hel
A FREEe THE e Fdelth
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4) "ol ojgfelBe 718 wl= AX FY
A BFI(ATCC, American Type Culture

Collection)

ATCCE A= A #elE AT 9Ed

R R R L P

[S]
T ﬂl"@% 2 AE

mh

2 RS Hpaw Aewl A A5 o

s AR ATAIA R Al

=, HelE s, w3l i‘i -
AMulzn wle| QE|EA B A, Aeat
4 71" Az, g 5

SO 3#E AR AEANI#E] 35 ATCC
FE N F2 e e EA3

e B a5 A

ATt 3t

\"ATAD, \_:vl WFCC-MIRCEN World Data Centre for Microorganisms
A  HISTORY

u DATABASES

I ———

— Culture Collections Information Worldwide is a database
- - system for culture coll in the world. It
o includes CCINFO and STRAIN. CCINFO is a world directory of
— — all registered culture collections. The database STRAIN
¢ includes list of holdings from registered culture collections.
Enter

Analyzer of Bio-resource Citations:

sequences and microbial resources, and evaluating the

contribution of each cultural collection. According to the statistics

— s DrEpared in 2010 by WFCC-MIRCEN World Data Center for

in nearly seventy countries registered in WDCM. Behind this
platform there is a full-text file system with a bio-resource term
indexing and mining engine. Which automatically explore the
citation information from papers and sequences. ABC also
provide an interface for users to access the full-text (in flash
format to protect the copyright of papers), and to check the
citation information automatically extracted by mining engine
Another function researchers can make use of is the statistics

Analyzer of Bio-resource Citations(ABC) is a platform that could
support the researchers on checking the citations among papers,

there are about six hundred culture collections

NEWS  WORKSHOP  DATABASES = RESOURCES  CONTACT US

Global Catalogue of Microorganisms:

o2 WFCC Global Catalogue of Microorganisms (GCM) is expected to
be a robust, rename and user- lnendly system to help culture

al
= e related to their nolmngs Italso pmvmes a uniform interface for the
scientific and industrial to access the
microbial resource information.

Enter

WDCM Reference Strain Catalogue:

This catalogue was produced to enable broader and easier access
to the reference strains listed by the ISO TC 34 SC 9 Joint
Working Group 5 and by the Working Party on Culture Media of
the International Committee on Food Microbiology and Hygiene
(ICFMH-WPCM) in their publication Handbook of Culture Media
for Food and Water Microbiology. It fulflls a need expressed by
these bodies for a unique system of identifiers for strains
recommended for use in quality assurance.

Enter

Statistics on Patent Microorganisms:
ion requested by WIPO

These statistics are based on il

tatistics modiile which accuratel

(&l 5) WDCM2| H|o|E{Hi|o] &
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@ Login | Create a Profile | Quick Order | ¥ (0 items) | South Korea ~ | 1.800.638.6597

ATCC

Search by Keyword or Catalog No. ﬂ

Advanced Search

Products  Services Standards Resources Support About

Home » Services » Biorepository Management Services

QUICKLINKS

New Features

How to Order

BIOREPOSITORY
MANAGEMENT SERVICES

Purchasing Agents

Quick Order

ATCC offers assistance to public- and private-sector organizations in achieving
customized solutions for managing biological materials.

Make a Deposit

Order Status

Report a Transf
o i Over its 90-year history, ATCC has developed unparalleled experience and

Suppliers expertise in the management of biological materials. The organization offers

(%l 6) H}O|E|ZEX|E{Z| MH|A

4.2.2 =AM 7]13(NCBL EBL DDBJ &)l A& 2 55
o] 79 AraShtof ak ohet AF, el F= AHAPE A7 A= —i’\]’\?ﬂ
A5, B4 5 A FHolA EE AT 5ol Atk AR oo} FHE AFuUE
dolH e tgst &8 78 BAskal 9oy AT EY oE3 2
AFAAER EE T YA gFobr] FAZthit
o] ¥]7] ¢33 Sl& Ao d4olnh A} thit 1) F7HIH A2 BAE (KOBIC:
o] AHloleE JHQl AR R skl i https://www kobic.re.kr/)
AFoE Festal lom HE] ol gk o 7P AT AL EAE = FAE, A7)
T o] A3 Adslo|tH A, olFE, TR FoiA de AEAY, AETRM T8
o]}g:_ 2017) U Agtﬂ;ﬂy__‘?_ E‘S‘]— _T',]—afﬂ—gi}yq %7]—7&} f(]-ﬂ
U= F9)ot g wopld ¥ €88 A AEATAES TEHQ Fgo] o]Fo
A A HEAEE SEAATT FEEAA A T UEE, AEAA AEHE 5 A
UA etk TR S A FelEore] i 2lx th AFAERE o3 2k
A& S7HIE] 7P A2k 1Al e AHATAYAR: KOBIS 279 A7
E{(Korean Bioinformation Center: KOBIC) 7} ZHAe] T W1, A tisk A5 E
20109 AgE o] FAE, A47|3EE oA AA7IES AASL Sith
I AERY, AETRY] T8y AHEARE o« AEXHGFAA: F-44] AHE 1|33}
A Aol A T A=lsta sl Aot X 7O thEF L9 HolHI &
°] A A = dAtdole #e|SHME AAACE 7] 913 Qzet 55}

Fol HolHE sA14 oz 94 HolH 5% A, O 24 Z2T9] A 3 A
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7Y HPRILY L HE APYAIR SRR A CHSZRTMEI0|EI A 22 P MHIA LYYHATYABS ALY RUHZHAAN AL # = | 210

kobic #ruzrrsszsd S MedAEEE  MS¥EQEN seMua  ev.asKd SAEE

A|EILBULAY -dAEe
drae - 9F Heole CO@moo

Bz ]

KOBIC - KOBIS s

POPUP ZONE 15| AHD o] 1K 9

7MY AT M) E‘j I'Lcl;l =] L?I}L

PEETENT)

KOBIS

7MY HAAX FHo|
HARQl 2 B2l S 95

SataEA| A

KOBISE= = 7HiFH AL & ol
HARQI S - 212| S Sfot STERAIA-ILICE \

P—

HIMNESE CHEA FA
DUl AHEEls YEs EAE s 19 SH2 Si%H
o740l 55 FEl|B ChK RFH oAl

<& 7> KOBIC &H|0|X| MH|A

o

i

Agstal ik
SERIAH| 2 E o H| o] 2 ME] 22 A

A%, Genome, Proteome, Transcriptome,

32

Structural Biology, Systems Biology
oFe] =t SIAR|EE Al St &
BRPEAH AR = )8 A AU
A 71ze] 2% A7AES $l8k Bio-
Express &% 24 Hlol8 #4 &
S AH|2E Akl
AFuEA Y FE HEF FAA vl
B, ©hld 7% 59 bicinformatics ¥4
A3} HlolE 9] NCBI 55 A€, AH4
H Z2T3 A3 A2 59 MEIAE A

313}
o H.

L]
o o

2) ABAE AFIHE FEAILE
(https://www.biodata.kr/)
=7 A7 A HATE (KOBIC) 4378
B APAIE SE2A2E M= oA A
ZHE AHAE A=Y 5 B A
S zN, AT JEe w7 e
AAHEAHA(NTIS) 3544 APIE AlF
wow FEWE AFAAEAEAR) S
717 |2 A BARIA(NTIS) ©oF AA| =3
Ark
S29F 2] 2 Hol webx KOBICAIA =
Tt 22 AHIAE Alget)
o« ko] dlolEl(EST, GSS, Microarray,
Whole Genome, RNA-Seq &) & =A%
O 2 vlolE 557]¥HNCBI, EBIL

10) AAAL] {244 (genome), DA (proteome) & AFHEE E4 5] tlFo 2 A £38 JE2ZA BHA9E
ddloleE 20173714 /e SPE 12 ZRE ARA LYY AAANAS FE257 AP E B9 #

of B3 WAZAS ALAAZ PHAT Aelrk
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