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Table 1. Overview of biopart databases

. . Data . Tools for Data

Database and  Creation Number  Functional Data .. Online . format for
: Country - - download . . Security . online -
access URL time of biopart characterlzatlonf submission analysis . " . biopart
ormat visualization
exchange
Inventory of 2007 USA 51452 N/A csv, Yes Public, Yes Yes GenBank,
Composable csv+seque registrat Fasta,
Elements nce, ion GFF3,
(https://public- custom required SBOL1,
registry.jbei.or SBOL2
g/f)
Registry of 2003 USA  22019° Fulltext Genbank, Yes Public  Yes Yes GenBank,
Standard description SBOL SBOL
Biological
Parts
(http://parts.ige
m.org/Catalog)
BioBricks 2006 USA 2315 Fulltext api,csv Yes Public No No N/A
Foundation description in
(‘https://biobric Freegenes
ks.org/bpa/find-
a-part/https://
stanford.freege
nes.org/)
SynbioML 2009 China 5848 Structured PDF Yes Public No No N/A
(http://www.sy qualitative
nbioml.org/) functional
characterization

Registry and 2016 China 366041  Structured N/A Yes Public  Yes Yes json
database of reaction,

bioparts for
synthetic
biology(https://
Www.biosino.o
rg/rdbsb/)

qualitative and
quantitative
functional
characterization

Data collection upto December, 2020; ® including biopart and plasmid collected from ACS Registry, JBEI Registry, JGI Registry,

Synberc Registry and Agile BioFoundry Registry;

> including both biopart and device.
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21 InMEAEYITIFEICE

S [ BRAG B T2 B8 2003 4R 1 [ i % 1
FEHLAR KFE(GEM), vy | S E HAT1E M 4
LR R EA YL (http://parts.igem.org/
Main_Page), iX & A Y57 SR o & 44 B9
PRI o H TR EAE P oC 80 PEIRCEE Tt 20000
A= W) o0/4 (http://parts.igem.org/Collections) , HAu
A RER LG R AYICE 15000 et , BREdE
BT BT, BOREAE . BA B oo,
SRR EEE TRt X SE DNA JPA, WAl dhan
REE G AL . 2k F DL K — S 1 B 45 f k.
IGEM A UK IGEM 23835 T IGEM il B S B % 4
SERETA A o B AT B s AT AR, R
(25 ARSI AL W] LI 2 A IGEM S5
2500 ZR AT b 2R W oC 1 OB iC Y e HE S W)
(https://igem. org/Labs_Program),

22 HYRPEES

2006 A1) 4 i AR M AR B S 4 25 (BioBricks
Foundation, http://www.biobricks.org/) & H £ 2
5 IGEM &2y A GLRISE . XS T IGEM, HiAZ
Rz BAE R ERERR, BT
NG WAV F Y ED . YRR SR
ARl S5 1 AR AR 10 2% S A R J 4 25800
T A= S0 4RI, BT 2 &
BAS, TEAE W oo S AL AR S AL R T T
7 oRE R TR, BEESHE T AR AL
MY (The BioBrick™ Public Agreement, BPA), H
Ui R AR T AR S AT R AR, B
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FHH—HEE BPA, ] LIt 2 AP ARG
SRR EYOC . MiE, ARG SN FE R
Wil 1T I HCE YIRS U (OpenMTA)®, fei%
TJCAF B AR BUCE T r 428 1) OpenMTA HMSHEZL Y,
XA IO T BRI O3 X oo AT IE I . 2L
wEEEEDAL, i — P #E A Yoo IR
L=mMmAMA, YRR ESE SRS Twist
Bioscience &/ T i Free genes 14 1 53R o
A R H B A LR R R e A RIS, A
£ OpenMTA BT A2 afitqix sbonbscyy . H
A, I H C A58 T 2000 24 HE IR
Rttt YR G o if 22l ) bionet 2
H S BooE sy . BdlAocsids i 2 e B 3,
fWF5E A5 Al LSS bionet RATERERSZE AT
TF R B STl B AR OGAT B I F A A8 Bk 264
B, JuEMRLe oy . s Ao n] LI
[l AF9E A BT LU bionet RGEA R A O gk
DGR T, 3 325 B OpenMTA TS SZ 3R 52T
P 3 5 AR
2.3 Inventory of Composable Elements

B4 A W REVEWT 5T BT (JBEI,  Joint BioEnergy
Institute) &3 [E AEVEFP(DOE, U.S. Department of
Energy) (AP REIRMT TR H0, BT TFI RSB E
AEIRRL DAL A W S A 14 DK B RE Hh S OB
IR ATR . Sl R AR, R AR
ICE (Inventory of Composable Elements) -5 , &—
A TE RIS B A= M RS A -5 . ICE #Er
TEMEEMN I EZ b, AT &, |
e PR A TR A S, OF HARL P A
e BRI T BDE R R, SR w
A DL B R B A R A J i A= oot . oot
R TH R IE 4245 ACS Registry . JBEI Registry .
JGI Registry .Synberc Registry #1 Agile BioFoundry
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AW REIRAT ST ICE V& WIS A Wi
PR BORL . SR IT AR R AR S A AR
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A B A W 2F JF i1 7 (SBOL ,  Synthetic
Biology Open Language, https://sbolstandard.org/
#about) H] T iR A= W) oo 19 5 46 AR AS 1 7 M 2
RERMEMS S, 2 H G AR Y 2 S A 7 Tk
T B RRETE F 0, SBOL AR A AL
Y E TR BT R . AR XIKBh R . FRAEIRY
LU TR RS/ N AR Al 55 SR A R
Z BTSSR T 7 - SBOL JF & H AU
T XML/RDF Zidlats s, i HLAR AR 2 e
SCRYES B R B AR E R R sBOLY,
SBOL if Al LAXT R G4 W) 45 10 1 & (SBML,
systems biology markup language)#ff 778, il
DL s A SBML # 3U5% i SBOL iM%, #54:
W) RGBT RO EIY 5 450 15 Bk G,
I, AR IS A W RE IR T BT ICE FIbRiE A= Hro it
BACEEHARAL T SBOL s At Hlpn AL

Sl

3 EWEHMTTESRT#*E

3.1 ARV SEEE

2016 4ELIK, HiHh BB AR Y2 A
SgeE Ak, WGP EP R A Y e
5o AW A KB PG L R B A Y
Fd E RN B R E T A B ARG, Shlm) gt
B N B — A6 AR 28 oo (B AR 20T
5845 )% , Registry and database of bioparts for
synthetic biology, VA RIFR“ILOE"), EIEHN
) ECH R AN S P

311 BAREESRWH. EEIEEEBIIH, U
P %8 I B b 323 A 91 30 BE o 3k B P
(MetaCyc. Brenda, KEGG. Uniprot #1 Rhea)ik 17
TP, JREE AL TTE A B R R A HDE T
CHEAL TR AR )o AR X —ElE AR XS ik
N IR R Y 51 2 RE B A T I e G AR T
30 Z T MIEOCIRHE B, i NLP SR FIA T
WAL PR, FEXTELAE pH . IREE . S SR AAHES
PESEAE B AT T g LA R — 20 38 s oo e o i
A T T A HATRAEAS B HA SR/ 50 3 45 1Y)
fEALTTE, A TR R S B AE T Ml |

(Registry and database of bioparts for synthetic
biology, https://www.biosino.org/rdbsb/)/s H3L5,

FEAT LT e B s B, LA F AL
wRENPIAA I, HET, ol ocrEcE
28 378 0 76 o0 s o AR W oo R B0 A 55 [ A oo
2, BIE 5150 i~ 4 2 Brenda AL, Joff
JEAEAL O Bt . Brenda Hiodis 12 Hh it ) B0
Z 1A%, Jol e Ml B4R U ) & 2 2255 F) 100
FREA FIRAEA R T, RSP E&ik8 2
Fi& Lk b BIHECIE, FEWN 10 AT RS
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Z RTINS KOV #E 200 DL E, Horp
Jeta fRIEERE R AR LT 2000 5 FEK 1 35 5250
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TR 2R R IR A Y s e AR
PRI T E T, 1 2 A Ak A S B HR
THEFEFEASTE, KAS=F. AZ21 Rh2
M RgL 5 e g LA b A3E G BUAE P2 Tk 1
RIRF=W) . JCIFIFE O LAE N E R &SR &

http://journals.im.ac.cn/actamicrocn



3778

Wan Liu et al. | Acta Microbiologica Sinica, 2021, 61(12)

BAEY)E R T A ) T AR AL BT 3 5 0 ]
W50 H DL KRR 5 e Wit B -1 1 K
SRR B N A M A I H B eI AL
BI85, RoohEdE . SoEdE M SE R Ag L
Lt TR R A SF .

312 FIRILAR: &4 m Yoo B
PRAZRGE, AT LAMCAR ST 5500 1 s WU AR AR
2, T ELE AT DA Do i e sreal 22 1 [ i
PRELE W) oe R0 45 I AT B R A B 2
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Reports #1 Science Bulletin %24 19 SCI1 & 3CIIT
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Get submission file Biopart and metadata submission

Email to npbiosys-
suppori@pich.ac.cn
10 get the file for data
submission

Off-line
biopart
publishing

Send feedback to submitter

Send feedback to submitter

WA, HErc 2dE T 1 A S oo LA
J 5000 AN i 5 4 M i SE BRI . TR SEY BRI,
IR MG . BEOKfREG . WL . 5
I LG R ity L PAS0 Fli A il A5 2 AP 2 AUk T
PESE B IR, LA SR 1 K T R0 4 v 45 2
. BRI 2R AR A T R A g 1 2B T H
JeF o BEANICIEE R EE T R Ak 5 4 IS 4%
HLEE . flan, FEge @R DiRen oy H A IR R
2 R R B AR A, R B
PRI BEIE B AT YL o IR LR IR 8. 0SB
LR RIRF W) A G SR AN, . ik
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il Horb, 2SR AL AL AL A —mE I AL 2
F LA R R R A A, R A S
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il N-FF JE HE I B TG 2 4 40 i e S o A
JRE RO, JUF R A R OpenMTA 3
W, MESH Addgene B, il T oo/t

Private biopart: provide

biopart ID and submitter

Bl SHEEYFLHSBEEREHRERIRRE
Figure 1. Workflow of the data submission to Registry and database of bioparts for synthetic biology.
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Research progress of biopart databases
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Abstract: Biopart databases are the key platforms to collect, sort and share data and physical bioparts, which may
promote the research and application of synthetic biology. The research progress of building of biopart database is
summarized in this review. There are several databases or registries of bioparts appeared abroad, such as Registry of
Standard Biological Parts. In these databases, OpenMTA has been applied to share and distribute bioparts freely; besides,
"Synthetic Biology Open Language, SBOL" was developed to exchange the biopart data among different databases;
recently a project named as ‘bionet” has been put on progress to manage, metadata and physical objects of bioparts by
decentralized way. We have recently established a biopart database called “Registry and database of bioparts for
synthetic biology (RDBSB)” (RDBSB, https://www.biosino.org/rdbsb/ or https://www.biosino.org/ npbiosys/) by
working together with other research institutes. This biopart dabase has been established based on a "data standard for
catalytic bioparts" system compatible with SBOL language, and a series of developed standard functional test methods
for different sorts of bioparts as well as a set up safe and efficient submission system for bioparts. Until now, RDBSB has
collected more than 300000 catalytic bioparts, of which more than 70000 ones have been described with their functional
characterization supported by Scientific literatures preserved more than 10000 physical bioparts and 5000 chassis strains,
and set up an efficient sharing system to distribute the data and physical bioparts through its website. In the past two
years, RDBSB has attracted one million visits per year, and provided more than 100 Services per year to build
customized bioparts or chassis strains to researchers or the customized bio-technologic services of build bioparts or
chassis for companies and scientific research units per year, which demonstrated its facilitation in the research and
application of synthetic biology. However, more breakthroughs are still required in the collection and investigation of
regulatory bioparts and innovation of mechanisms for sharing data, metadata physical bioparts and related tools. We are
looking forward to building a database with convergence of data, metadata physical objects and design tools to better
serve the synthetic biology research basing on a basic regulation including biopart data sourcing, multi-layer reviewing,
resource sharing, biopart data disclosure, secured biopart data and authorized access.

Keywords: biopart databases, synthetic biology, sharing mechanism, catalytic parts, regulatory parts
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