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German ABS Information Platform

(Federal Agency for Nature
Conservation)
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Federal Agency for Nature
Conservation
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Federal Ministry of the
Environment
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- Federal Agency for Nature
Conservation

- German Patent & Trade Mark
Office
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Swiss Information System
Biodiversity

27paQl7| 2t

Federal Office for the

Environment

2ozt 2

Federal Office for the

Environment

ey /e by F

- Federal Office for the
Environment

- Swiss Federal Institute of
Intellectual Property
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The Access and Benefit-Sharing (BABS) Clearing
House of the Republic of South Africa
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National Department of

Environment Affairs
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Official Journal
of the European Union

English edition

Legislation

% UaokelgA o] 3 WE

(EU Regulation (EU)
No511/2014)

Best Practice

P[C o) i Hisolas 2RV fOIEon -:'g;_!r\,,.x :
T — - TR A

ISSN 19770677

150

Provider of genetic resources
1

[
e 2 3 Regulations

Volume 57
20 May 2014

International
focal point

User of genetic
resources

Mational
focal point

EU-register of collections

Register of Collections

| &
[

] European Commission

European Commission

ABS
Contact

\\

Register of Best Practice

t

er
(non-compliancerepﬁ

[

NG

Recogn

TR Competent authority

ition Application of
Best Practice

(tools, procedures,

EU MS

Regist
Verification
(periodical check)

[

compliance or combination)
=measures taken to < 5 -
exercise DD . - | Collectlon Application
-Evidential Monitoring user compliance Asnocintion of iacre
documents and DD declaration of [ Registered Collection ]_
records Submission of IRCC or Other interested
evidential documents party 'y Acquisition

=examination of

instances for DD

eclaration

Benefit [ Exercise D

PIC & MAT
Benefit sharing Fulfill DD obligation for “seeking” info ]

D through Best Practice ]

sharin

PIC & MAT

by courtesy of Japan Bioindustry Association

* DD: Due diligence

Provider Country

#* DD: Due diligence
by courtesy of Japan Bioindustry AssocItBn
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WEFCC

World Federation for Culture Collections

- -

SONL MIEIANOR ACE (oot (CuBCTeimd Gaiiusty

I M0 4B XA oto
. s JHolczfol

W D C .RA WFCC-MIRCEN World Data Centre for Microorganisms

v FFe] Lol B A
A)3% S (2010%)

DATABASES i

B ccinFo | Analyzer of Bio

Cuture Colections Information Worwide s a database ‘.?;ﬁén, platform that could support the ’““"’zd"”"'
Insnege! sequenc

“ ‘1‘;\‘1\\\!1””“ .

SHEd g papers, pau: nt, genome, nucleot

ent s lmfur ulture collect lDﬂ lh world.

woEmer. o Enter
u Global Catalogue of Microorganisms . Reference Strain Catalogue

to be urcbusl reli ble nd user-| fnendly Th catalogue was produced to enable broa
ss to the re!rer. lmn list tedbym ISOer g

o Enter.

GCM is expected
y ster mt h Ip culture ns to e, dissel
and share the i 'ol'muﬂ anl t d to. th l1 Idrw qups
. Enter

< AXE7)3 WFCC-MIRCEN World Data Center for
Mircoorganisms(WDCM) A §
UNESCO2} WFCC X| 242 o} Mzl

o MEXRIMEE 7oA E3HE 7|5
«  MEXIIME 9 WHO ISO S H|IHE7|E9]

DB A &l 24 x|

7| Akt MEXIRIMIE] X|2: L0 A{9|
HlZR ojel2 g AlHl
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MOSAICC generzl procedure
for to MGRs

IN SITU

Administrative requirements
Identification of in situ country of origin.

Documert in us2
Authonzation tar sampling from i Sty also celled
Prior Informed Consent (PIC).

Minsinal mifuration requirements

- Names and gddesses o PIC-applicanl  amd
provider;

- Scope of the PIC (sampling arca, MCRS
description);

- Referznce to national legislation onceming PIC;

Reference to Material Transfer Agresment;

if necessary, pemmission of landowner and/or

usufructuary.

EX SITU

Administrative requirements:

- Adknowledgzment of i situ crigin ;

- Agreement on the conditions of the transfer ;

- Records, list of recipients.

Document in use:
Material Transter Agrezment - (MTA)

Minimal Infomztion reguiremants

- Irformation about the in-situ origin;

- Irformation about provider and recidient;

= Mutually agreed terms. See MTA conents check
lisl, For usual barsfers, fur exanpe ¢ delivery of
test strans, standard MTA model forms can be
used. When a more custom made agreement is
needed, partners are advised to use the MTAcheck
list. Partners ave free to draw up these custom-
made terms according to their needs, provided that
these terms are lawfil ard in accordance with the
principles of the CBD, the TRIPS Agreement and
the Budapest Trealy.

) o] =2 Al =] 7<]7§<§,(1\/IOSAICl )

MOSAICC admhistative
procedure chedkist flow chart

When transferring MGRe, chack the following optiors :

A. Are the MGRs in-situ or ex-stu?

B. Hes PIC baen issued; is country of origin recorded?

C. Isthere aprevious MIA?

D. Does previous MTA exclude or alow distibetion to 37 parties?
E Iz recipient a Biolegical Resources Centre having the mission to
muﬁdﬂtﬂehﬁs’

/ \ e situ
FIC - procedure
/s Purpose : idertification of oeigin

/ Apply to competest authonty fir
Exsitu athy of sempling

- Fasstrack pmescure [Foe

/ \ energency cases)
/ B \‘No o Regularsing-procedure fores-
M S i MGRs
W

Yes

[Cuum’ ofoeig o PIC referenae weiten inthe MTA

MTA design proeess
Pusposes: ) munage transfers aad
© favilitate o>operation

MIA design
< >—»(m MTA contants checklis)

/ Ny - Present deposiiary cannct ransir

< MCRs 0 agplicant.
\ / Applicant must ask for NGRs 10
oniginl providn
Yes

Setile a MTA eveliding
/ ™\, No distibutionto 3d pertes: fither

distribution by present recipiant is
\ / 1ot possible
Yes
Setle ¢ MTA allowing distubution 10 3rd parties

For every subseuent transter check poirt E - coutents of M 1A

MOSAICC

Micro-Organisms
Sustainable use and Access requlation
International Code of Conduct

MOSAICC Is a tool to support the ccherent
implenentation of Ui Corvenlivr on Bivlogila
Diversity, the TRIP5 agreement and the Dudapest
Treaty at the micobial level, in accordance with
relevart rules of intenational and national laws.

It ic a voluntary Cod2 of Cenduct.
Tts pumnsa is twafold: 0 facilitate accees to micrnhia

genetic resources (MGRs) and to help rartners to
"&W&e agreements when  transfering

hittp:/ /www.belspo.ba/bcem/mosaice

MOSAICT

WAL SRR [ AT B AIFIABLE LSk AMD REUEL MECULA IO
IR UERER A TN ECI0R O LML Cl

Hbdesd a2t

Lruks Pz 7o i oF s dataimly arnall 1 D sy g™

// T aa e e o s
nra:m—u a4 adued MY

pmwbTEIL . Vet s am e s stbear s s sk e
e e of v s o kb

// akfiamed upos wmﬂ\
e in renng- mnee nn
o bl e -yt w1
<
o

R W

"tBI
\ | 1o cvery sutmceee renates ik wer L ek U1 ‘/

F\ ...,f'....; e e
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o

European Culture Collections' Organisation

@ European Culture Collections' Organisation

About = nfo »

Corporate members

CDEB related Infe

licsc:
Recent Posts

ECCO core MTA
« ECCOcore MTA

The ECCO core Material Transfer o MEXIRME7} MEXIS 2SI 2
Agreement for the supply of QA 20| HA|Z|O{OFEH SHAI L2

samples of biological material
from the public collection
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GO N

CLOBAL BIOLOCICAL RESOURCE CENTRE NETWORK

< AA AEARKNAH YIEYIE 2451
\ SJ3t A Z 22 E (2008~20113)

Conservation and Sustainable
Use of Microbial Resources

% WFCC

World Federation for Culture Collections

W
) European Culture Collections' Organisation

s BATANY - ABALAE Y
A&7 s

Capactity Excellence Cluster o MEXISIME M2l 2|5 27} X| <
Building Acceleration Management
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‘Mutual stimulation and synergetic pillars of the GBRCN
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Guidance for accepting material from
external providers for study

e —— In alltransfersand deposits of

acknowledge the
country of origin and
cite applicable IRCC- or
permit-number

(1) Eirstask for metadata on the materfal: Geographicorigin (Including
ry). date of collecting, collector’s name(s) and affiliation (institute,
fegal entity), substrate{offera model excel-sheet)

and otherimportant metadata,

permit-number

I provide country of origin

copiesofall documents relevantto
ABS, and referto applicable IRCC-or

(2) Ask for ABS-relevant documentation: Internationally-recognized
Certificate of Compliance (IRCC)-number, Prior Informed Consent (PIC),

Mutually Agreed Terms (MAT), other collecting permit(s), or Material

Transfer Agreement (MTA) and read and understand these documents )maponrecord Iporant metadstasndRCC oumber

and of correspondance with CNA as proof of DUE DILIGENCE

for at least 20 years after end of period of use
Check the ABS Clearinghouse (ABS-CH)

(MTA, PIC, MAT),

(1) Find the Competent National Authority (CNA) of country of origin
(2) Find the Access and Benefit Sharing (ABS) legisiation
(3) Check presence in the ABS-CH database
ofany IRCC-number given to you by provider

ial and respect all
per MAT and MTA

Accept the mat

cable require

IRCC
CNAissues
(new) IRCC
In ABS-CH

Permit

Prior Informed Consent
(PIC)

_X___ —

[ Mutually Agreed Terms (MAT) ]
Do NOT

o Yaroko| g A GAl=e] XY A}
L SR Y%t 7lo| =Rl

The provider should give answers and, If needed,
contact the CNA in the country of origin of the material

to determinerequirements for a legal transfer and
permitted use

[P - |

Guidance for collecting material in situ in a country

that is Party to the Nagoya Protocol

Check the CBD ABS-Clearinghouse
website (ABS-CH) or National Focal
Point (NFP), and consider involving a

local partner in the country of interest

Find the
Competent
National
Authority
(CNA)

Find the
Access and
Benefit
Sharing (ABS)
legisiation

Is Prior Informed Co t (PIC)

1? If uncertain, ask lc

partner or CNA!

Work with CNA (and your
local partners) in the

o] >z - (WVIIRRID)! el 74E] =

Microbial Resource Research Infrastructure

Best Access and
My 2016 - Version 1.3

”WILIIRRI

weassiL AssouRcE

Auters: Gerar verdey'. unja ar, a3 s’

= s

< ABS BRI HlrE

In all publications
acknowledge the
country of origin and
cite applicable IRCC-
or permit-number

In all transfers and deposits of oy
material provide country of origin
and other important metadata,
copies of all documents relevant
to ABS, and refer to applicable
IRCC- or permit-number =3

x

Keep on record important metadata and IRCC number .

Keep permit and other documents relevant to ABS (MTA, PIC,
MAT), and of correspondance with CNA as proof of DUE
DILIGENCE for atleast 20 years after end of period of use e

Collecting
can start

1
IRCC
CNA issues Internationally-

recognized Certificate of
Compliance in the ABS-CH

Acces now
legal -
Collecting
can start

Permit
[ Prior Informed Consent }

(PIC)

R

country of interest to
determine requirements

* R ATAZRY B B
g 7lol=alel

Mutually Agreed Terms
(MAT)
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Principles on Access to Genetic Resources
and Benefit-sharing for Participating
Institutions

owing Principks 1
‘enefit-sharing:

Comventiva va Biokyical Divensicy (CBD) umd kws refaed (0 ueces 0 geaetic
Fesourees and Asiecited [raditional IEOWledge 184 benefl sharing

+ Monour th e and pii of the CBD, The Coment on cn tcmsiona Trade in
Endangercd Specics of Wild Faura and Ficra {C1125) end

Leading and advocacy: We will provide leadership to the

the role of botanic gardens to policymakers and funders in
delivering the Global Strategy for Plant Conservation (GSPC)

(see Annex 2).

Leading innovative and strategic projects achieving

outcomes in plant conservation policy, practice and

education. BGCI| will lead projects and networks delivering 4,
GSPC targets in red listing (Target 2), seed conservation
(Targets 8 & 9), ecological restoration (Targets 4 & 8), plant
health and biosecurity (Target 10), ecosystem services and

livelihoods (Targets 12 & 13) and education (Target 14).

ST

botanic gardens sector, grow our membership, and promote 3. Building plant conservation capacity in botanic
gardens and broader society: We will build technical
capacity in the botanic garden sector and beyond by acting
as a knowledge hub and a clearing house for best practice,
training, resources and expertise (Targets 3 and 15).

Providing funding: We wil acce/erate our fundraisng efforts
in order to mobilise funding to deliver plant conservation
outcomes in the botanic gardens sector and wider society.

Liot oF (IPEN) regiciared botanis gardans (Intitution date of regiciration 8617 - Module 1 introduction to the Convention on Biological Diversity

IPEN garden acronym)
Last update: 2016-05-24 07:58:09 BwdW

| Search |

beneft-sharing, including those relating ‘o trecitoral knowledze.
Acquiiion of genetic respurces

+ oo abmin prce infarmedsassaut.pvids o ul sloeeicn ol o tho

gonctc e wall e acqased

resousces from, cbtan rior nfcmicd
covcat From e gnv:r\un\l of the courtry of erigin end any oflicr iclerat:
Stakcholder, ecining o ppSeabl e ard bes pacice

4 When acquiring penetie resources frum e 5 w coll such us ianic grdens)
bt x o e o ot th by Sl o e st e .‘.}
ackitional consents requ ted by Ut body.

W S0QUITINg EENES TEEOUICES FrOM €X 51U S0UICES, Whether o ex std
collstions, commereial so.rces or 1y Cusls. Al svulad ¢ Socamenation s
wehete nacoscery. that the
oequitec in accordanes with .pplmm oy and best practice.

Use sl supply uf gemeiie resurcex

+ Use 3nd supply zenatic resourcas and thelr derlvativas on termsand sonditiong
coepistant with thasc uader which thy weie acquired

+ rmoca plant 5alcs) ot
Eonctic resowices accuired befors and since the CBD Salcrod o foice and tacis

dervatives, whether by the Pacticipating Tnitution ar & recipient third pary

Use of wriiter agreemears

i sippl derl wiinen
navecmerts. where tequired by applieoble law a7t best prectice, seting out the torrs
ond cond tions under which th genctic F2sourecs may be scquired, used and uppl od
e resulring henefits svared

Benefivsharing

s aopelAA ola FH] HAolA

Click here to download the list in csv format.

Argentina

Jardin Botanico Lucien Hauman® Facultad de  Buenos Aires
Agronoma Universidad Buenos Aires

Jardin Botanico "Carlos Thays" Buenos Aires
Austria

Botanischer Garten, Universitat Graz Graz
Botanischer Garten und Alpengarten Innsbruck
Patscherkofel der Univer-sitat Innsbruck

Botanischer Garten des Karntner Klagenfurt
Botanikzentrums Klagenfurt

Botanischer Garten der Stadt Linz Linz

% 7k ek
» The Principles on Access to Genetic Resources
and Benefit-Sharing

Intemational Plant Exchange Network, IPEN

Dec
2008
Mar
2014

June
2007
Oct
2001
Dec
2002
Apr
2003

BAA

Module 1: Introduction to the
Convention on Biclogical Diversity

Module 2: The Devalopment of an
International Regime on Access to
Genetic Resources and Benefit-

Module 3 Key Articles of the Nagoya Protocol on Access to Genetic Resources and Benefit Sharing

R

The warkfs laroest phast comservotizn netwerd g0

Botani Gertems Corasrvatizn Irbermatizna)

Module 3: Key Articles of the
Nagoya Protocol on Access to

Genetic Resources and Banefit-
Sharing

Resources and References Module 1

Module 1 Powerpoint Presentation

Resources and References Module 2

Module 2 Powerpoint Presentation

Resources and References Module 3

Module 3 Powerpoint Presentation
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ROYAL BOTAMNIC GARDENS

- Kew

Donstion of Plant and Fungsl Msteria to the Royal Batanic Gardens, Kew.

The Rayal Botanic Garders, Kew ["Kew)is grateful © allinstitufons and indviduals wha danate material and
assaciated data tokewin support of Kews scientific vision: to documant and understnd global plant and
fungal divarsity and its uses, bringing sutheritative expertise to bear an the critical chollanges focing humanity
today. «
s part of Kew's commitment touphahding the 1992 Conventian an Bidogical Diversity and in accordance with
Kew's palicy on access and beneftsharing, before accapting anysuch material, Kew must be satisfied that
materialand data has been legally acquired and exported from the countryaf orgin, and that Kew isaware of
any original terms of acquisition and benefit-sharing. This will nable Kew to ensure that it orly accepts
materialand datainto its callections that it can properlyand legally curate.
Wie therfam ask alldonors & campkte and sign the document. By sigiing ths document the danarconfirms
thates

* The material and any msacisd data was, to the best of their knowledzz, collsted in azardnes
with all national and intermational knws and = gulations in force at the fime afcallction: forexampk,
callecting ad export permit wem sbtained and, whem requind, smem and Bensfitsharing
agreements enterad intai
The donar confirms that materialis transferred legally to Kewa
The donor is aware of, and agrees with, the uses that Kew may maks of the material and associated
data, once it s accessoned into the Kew callections:.

1. Msterisl donated: Please lst on revese, or on a separate sheet if more pprprizte, the referance
numbers and detsils ofplantar fungal miteris being donated ta Kew..

Materisl legally scquired and transferred: Pleze indicete hem i colectig/espart parmits or sxes
agreements am attached to ths document. F documentaton & not attched, pleze explin its absence
on reverse, or ona separate sheet if rore appropriate. .

| Documentation attached: [ o |

|D«xumnmbnnm:rud'edi a |

Terms of ariginal acquisition: Pleass it on mvese ar on asegarate sheet f mom apprpriat, the =S
and conditions under whith the material or data was ariginally scquired and any additonal restrctons an
the future wse ofthe donated materialand dita..

.

Use of materisl by Kew: Kew may use the donated material as fllows. b may b

+ Made available for s 5 Kew stat? and autharised visitors andfor

+ Used forthe comman goad in the areas of education and public display: and for.

Sampled for palen, spores, DNA, anatomical or cytabgical preparations andfar chemicals for

scientific reseanch purpases and/ar

+ Senton ko, or futher ditibuted, to ofier scentfic nstiutionks) for furber scentific
sestarch, on standard trms that prohibit comme rdafsation unkess benefits are shared fairly
‘and equitably with the country of arigin of the materiak andfor.

+ Dightallyimaged and published in botanica databases freely available on the internet..

5. Use of mssociated data by Kew: Vew may use any amocismd data finchiding any intelectual propetty
rights relating themts ffor exampl datsbaze rights] for Kew's chartable purpases. Kew's right to s the

1 l_

A e

NON COMMERCTAL
MATERIAL SUPFLY AGREEMENT FOR SEED MATERIAL
(with effect from 1 December 2004)

‘epartnt role played by v 17y collsctions In the
plt or fongal merial  such supply would be contzary o 2y femes afached fo fhe maferial and or o the CED.

Kol sagply ths marail Evd on the varsa of {Mangial) x condrins

L. T recipient mry cnly usa o Mrerial, s proganry or dariratives fir tha commson good i zcientific reearch. ducaion.
conservarios and the developement of botanic sardens:

1. Tas mcipiant uaall pot sel, disribue or wse for profit or auv otber commercial applicaton’ the Mussil, in progany or
dacatnos;

3. T cpia el sham S and il o b g st o s M, gy o e
accordincs with s CHD

+ T 1l acingsfes o, ¢ sl il it o dcic s sndbcsions elin o i s of
hmmmdmmmamg,_ngmnmpmmm-a
5. Tis rocipint sl ko all appropriste and mecessary mencures fo impeet tho Mamrial in accordancs wih relorast Lz d
et F T p———— e W e

[ hmmmﬂmhwmmah\mnuhﬁnhﬂmﬂnnm
m‘ww«:mﬁcm non-commmercial e = e s of scismse rvsarch, sdaaticn,

botanic grda. Al amsfars el bo subjoct fo e terms 2nd condifions of i aggosesust. The recipict sl
g dnﬂndlnndmnd.u)qm previda Kew wih copins of e rlevant emicial camsdir
7. Tom rocpiant thall mienin Mataral to s terms of cepton and te amy
preided by Bar,

3. Uil oy it copie il oo dota (Do spglind wil o Nt s v by o o'
Ko, Yo s i i Do codition it wad sy i iy, o o s pupo: i 10
o cotsomei papuss 1 you s ckuigs s oo f s Dt il B erts “ED it pciic of
hmwmﬁmmmmh‘.

9. Ew emikes 10 Tepresentution or warvaney of amy kind.aiter axpress or implied, s 10 o iy, safity. marchommbiiy or
ﬁmmhmywmpwpmniﬂmmmwﬂnmnwlmﬁsmumdmm
o the Mawrial. s progeny o drivatiows mndior

i shal e comrund in
1. T recipimt will contact Kerw permission from Ko or provider of the Mararil m
Ean, & amy ativis ...u.._rmngm
Tagree e comply with the condision: sbave:
Siznad: Date: dimmyy
“Name and Bosirion: Crzanisarion and Deparmenr:
Address: E-mail:
Tl Number:
Pleace rerurn 3 signed copy o:
Byl Botanic Gardeu:, Kew, Richimond Surrey TWY JAE. Usited Kingdom.
pplsing ot chlsnisg er
e : i erding

ek sl s e sl of ay aling o L

Mo e 15 Juse 2012

Memorandum of Collaboration
between
The Board of Trustees of the Royal Botanic Gardens, Kew
and

[insert name of counterparty]

A MEMORANDUM OF COLLABORATION ("MoC") made on this the [insert date] day of [nsert
month 2001 ] between the Baard of Trustees of the Royal Botanic Gardens, Kew (RBG Kew')
whose princpal piace of business is at Kew, Richmond, Suey TW2 3AB and [insen name of
counterparty] [insert brief name of counterparty]), whose princpal place of business is at fnsert
place of business]

BACKGROUND

A

REG Kew is a botanical garden incomorated in the United Kingdom by the Natonal

Hertage Act 1283 2nd 2n exempt charty whose mission i to inspire and deliver science-

based plant conservation workdwide, enhancing the quality o [fe. Kew is supported by

the United Klngdom Department for Emvironment, Food and Rural Affas ('Defra’), which
jament for Kew's

In pursuit of s not or-profit mission, Kew works tagether with intematonal parners to:

= Collet and curate plant material, including seeds, herbarium specimens and
fissue samples for DNA exiracts;

Camy cut scentfic research projects to betier evaluate and conserve plant

biodiversiy, for example, taxonomic verficaton of herbarium plant materal and

seed studies to deternine the viabilty of seeds and to enable their long-em

consenvation;

Exchange plant material wit other research insifutes for furter seizntfc study

worid-side: and

Establish a leading worldwide seed conservafon network, capable of

safeguarting targated wid plant species and contributng to giobal consenvation

targets

[Inert descrinbion and mission of counlerparty)

Either:

REG Kew and [insent name of counterparty] have worked togather over [manyisome]
years on mutualy beneficial projeets ffocused on the collecton, study and consenaton
of the fora of [nset country of counterpany] and wish formaly to recognisz this [long-
standing] relatonship, and to promote ts continuance for many years into the future.

or:
REG Kew and [nsert name of counterparty] wish o work together on mutually benefiial
projects focused on e collecion, study and consenvation of the fiora o [sert country of
counterparty).

The parties to this MoC are committed to implementing the leter and the spirt of the
1073 Convention on Intemational Trade in Endangered Species of Wild Fauna and Flora
['CITES")th 1852 Conventionon Sicogical Diversty (CED') andrelevan national and
regional laws. ‘conceming biodversity refating to aceess to
it genetic resources associsted benst sharing and radtonsl knawledgs

Mol il 13 use 2012

Memorandum of Collaboration
between
The Board of Trustees of the Royal Botanic Gardens, Kew
and

insert name of counterparty]

A MEMORANDUM OF COLLABORATION (‘MoC) made on this the [insert date] day of [msert
month 200] ] betwezn the Board of Trustees of the Royal Botanic Gardens, Kew ('RBG Kew'),

whose

of business is at Kew, Richmond, Surrey TWQ 3AB and [insert name of

principal place r
counterpary] (Tnse bref name of counterparty]), whose princigal place of business s at [nsent
piace of business].

BACKGROUND

A

REG Kew is a botanical gardn incorporated in the United Kingdom by the Natonal
Hertage Act 1983 and an exempt charity whose mission s o inspfe and deliver science-
based plant consenvation woridnide, enhancing the quality of fe. Kew is supporied by
the United Kingdom Departmentfor Environmen, Food and Rural Afars [‘Defrar) which
s vimately Parament for Kew's key

In pursuit o s not-or-proft mission, Kew works together wih inematonal parners to:

+ Colect and curate plant material, nciuding seecs, herbariom specimens and
fisue samples for DNA extracts:

Carry out scentiic ressarch projects to betier evaluate and consenve plant
biadiversiy,for exampl, taxonomic verfication of herbarium pant materal and
seed studes o datemine the vabilty of seeds and to enable teir long-emn

consenvation;

+ Exchange plant material with other research insitutes for furher scientfic study
world-wide; and

+ Estblsh 3 leading worldwice seed consenvaton network, of

safeguarding tarpeted wid plant spacies and contrbutng o global consenvation
fargets.

[isertdeseription and missin of courteparty,

Either:

RBG Kew and et name of countzrpary] have worked fogether over [many'some]
years on mutually beneficial projects [focused on the collecbon, study and conservaton
o the fora of nser country o counterparty] and wish formaly fo recagnise this [long-
standing elafionship, and o promote 1 continuance for many years imto he hture.

o

RBG Kew and [nsert name of counterparty wish to work together on mutualy bensfcial
proects focused on the collcton, study and consenvaton of the fiora of fnsert county of
counterparty]

The paries o ths Mol are commitid fo implementing the letier and the spirt of the
1873 Convertion on Infemational Trade in Endangered Species of Wild Fauna and Flora
[CITES?), the 1242 Convention on Bclogiea Diversty { CBIY) and relevant nationsl and
regional | biodiversity relating to access to
plant genetc resources, associated benefit sharing and raditional knowiedge.
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Strategic Goal D

Enhance the benefits to all from biodiversity and
ecosystem services

Q Access to and sharing benefits
-I 6 from genetic resources

TARGET ELEMENTS (BY 2020) STATUS

By 2015, the Nagoya Protocol on Access
to Genetic Resources and the Fair and e sy Protoce
Equitable Sharing of Benefits Arising from is in force

their Utilization is in force and operational,

consistent with national legislation. _
The Nagoya Protocol is

operational, consistent
with national legislation.
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Click on goals to show targets and topics related to the Sustainable Development Goals as defined
in Transforming Our World - the 2030 Agenda for Sustainable Development

5%, | Protect, restore and promote sustainable use of
’, terrestrial ecosystems, sustainably manage forests,

combat desertification, and halt and reverse land
degradation and halt biodiversity loss

Target 15.6
Promote fair and equitable sharing of the benefits

arising from the utilization of genetic resources and
promote appropriate access to such resources,

as internationally agreed
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1. Synthetic Biology

9

- History of the term “Synthetic Biology’
- Milestones of Synthetic Biology

2. CBD lssues related to Synthetic Biology

- Definition of Synthetic Biology by NP
- Digital Information of DNA
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History of the term “Synthetic Biology”

1910, The first identifiable use of the term "synthetic biology" was in Stephane
Leduc’s publication of Théorie physico-chimique de la vie et générations
spontanées(1910)! and his La Biologie Synthétique (1912).

1974, Wactaw Szybalski used the term "synthetic biology*, writing:

....... We will then devise new control elements and add these new modules to the existing
genomes or build up wholly new genomes. This would be a field with an unlimited
expansion potential and hardly any limitations to building "new better control circuits" or
..... finally other "synthetic" organisms, like a "new better mouse". ... I am not concerned
that we will run out of exciting and novel ideas, ... in the synthetic biology, in general.

1978, Wactaw Szybalski wrote in an editorial comment in the journal Gene:
....... but also has led us into the new era of synthetic biology ....

2000, Michael B. Elowitz and Stanislas Leibler discussed the creation
of synthetic biological circuit devices of a genetic toggle switch and a
biological clock by combining genes within E. coli cells.

S yn B S?/(?Itohge;iiab.


https://en.wikipedia.org/wiki/Synthetic_biology

Milestones of Synthetic Biology

1970, first synthetic gene

2002, first synthetic virus

2005, redesign of bacteriophage T7

2008, first synthetic bacteria

2013, recoded E. coli

2014, first synthetic designer yeast chromosome
2014, first alien genetic codes

2016, first minimal cell

Next,
— First synthetic yeast (Sc2.0 Project) ......
— Plan to synthesize human genome triggers mixed response (Nature, 2016)
* HGP-write
— First designer organism .......

Syn B S?/c::)hge;itab.



Definition of Synthetic Biology by NP

« Synthetic biology is a further
development and new dimension
of modern biotechnology that
combines science, technology and
engineering to facilitate and
accelerate the understanding,
design, redesign, manufacture
and/or modification of genetic
materials, living organisms and
biological systems.
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Definition of Synthetic Biology by CBD

Synthetic biology is a further .5}
; ] o
development and new dimension
of modern biotechnology that =H| sf 22| Eeto=
: : olE AS TS0
combines science, technology and KA H =] 7|

engineering to facilitate and
accelerate the understanding,

design, rede_s_lgn,_ manufactur_e 1}st 7|&
and/or modification of genetic of Siare
! e : X S{ALS - S
materials, living organisms and omﬁ%—}a&-—osam Jl.}c-;.*il.f -a—:-'.*el
- . - A E JIEA
biological systems. Y T S B,
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Applying engineering to biology

(EU report, 2005)
Putting engineering into biology

(Heinemann and Panke, 2006, Bioinformatics, 22:2790)

"|||||||||

PROJECT REPORT

SPECIFIC ACTIVITIES COVERING A WIDER FIELD OF RESEARCH
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« Synthetic biology is a further
development and new dimension
of modern biotechnology that
combines science, technology and
engineering to facilitate and
accelerate the understanding,
design, redesign, manufacture
and/or modification of genetic
materials, living organisms and
biological systems.

Syn B gm:)hge;itab.



P -

~ First Synthetic Bacteria : % §| StAin} 0] A!

Creation of a Bacterial Cell Controlled
by a Chemically Synthesized Genome

Daniel G. Gibson,* John 1. Glass, Carole Lartigue,® Vladimir N. Moskov,® Ray-Yuan Chuang,'
Mikkel A. Algire,® Gwynedd A. Benders,” Michael G. Montague,® Li Ma,* Monzia M. Moodie,*
Chuck Merryman,” Sanjay Vashee,' Radha Krishnakumar,® Nacyra Assad-Garcia,®

Cynthia Andrews-Pfannkoch,® Evgeniya A. Denisova," Lei Young,' Zhi-Qing Qi,”

Thomas H. Segall-Shapiro,* Christopher H. Calvey,' Prashanth P. Parmar,” Clyde A. Hutchison 1,2
Hamilton 0. Smith,” ]. Craig Venter**

t Elements for yeast propagation
¥ and genome transplantation

Oligonucleotide
Synthesizer

Oligonucleotides

1,080 bp cassettes (1,078)
{Assemblel 00X)

10,080 bp assemblies (109)
{Assemble 11X)

100,000 bp assemblies (11)
{Assemble 1X)

Genome Transplantation in Bacteria:
Changing One Species to Another

Carole Lartigue, John I. Glass,* Nina Alperovich, Rembert Pieper, Prashanth P. Parmar,
Clyde A. Hutchison Ill, Hamilton O. Smith, ]. Craig Venter
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First Minimal Cell

; .
STAT on

A W e :z:»@ B 1 JCVI-syn1.0

= = Synthesis 1°° R 1,078,809 bp

Synthetic biology is a further o i e
development and new dimension £ [efe]r , v
of modern biotechnology that Digog

combines science, technology and (= &2
engineering to facilitate and TN,

Test

. N\ A
accelerate the understanding, ,‘rg @) A
design, redesign, manufacture corng

and/or modification of genetic
materials, living organisms and
biological systems.
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Recoded E.coli

SYNTHETIC GENOMICS

Design, synthesis, and testing toward
a 57-codon genome

Nili Ostrov,™ Matthieu Landon,™™*®* Marc Guell,"** Gleb Kuznetsov,***

Jun 'I'eramum,i's Natalie Cervantes,! Minerva Zhou,” Kerry Singh,’

Michael G. Napolitano,™® Mark Moosbumer,! Ellen Shrock,! Benjamin W. Pruitt,*
Nicholas Conway,” Daniel B. Goodman,"”* Cameron L. Gardner," Gary Tyree,"

Alexandra Gonzales," Barry L. Wanner,® Julie E. Norville, a
Marc J. Lajoie,’ George M. Church™*+ SCIence, 201 6

Evolution of translation machinery in recoded bacteria
enables multi-site incorporation of nonstandard amino acids

Miriam Amiram!2, Adrian D Haimovich!2, Chenguang Fan?, Yane-Shih Wang?, Hans-Rudolf Aerni®*,
lIoanna Ntai®, Daniel W Moonan'?, Natalie ] Ma'-%, Alexis ] Rovner"?, Seok Hoon Hong®, Neil L Kelleher”,
Andrew L Goodman’, Michael C Jewett®, Dieter Sol1*%, Jesse Rinehart®* & Farren |J Isaacs!?

Nature Biotechnology, 2016
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Expanding the Genetic Code

NATURAL
DNA RNA Amino
) . ] aclds
Synthetic biology is a further ALl A
development and new dimension  —oa A waesy B e @
of modern biotechnology that " ClG | e
combines science, technology and 4 pucieotides 4 nucleotides T
engineering to facilitate and Z00eS PO with 20 amino acids
accelerate the understanding, =)
design, redesign, manufacture :"'2‘ . AT
e . A
and/or modification of genetic EACE —
materials, living organisms and X .. “
biological systems. A MAKESS) TN  MAKES
X
X
| 6] c | s | .
Proteins can be built
6 nucleotides 6 nucleotides with 172 amino acids
3 base pairs
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Nonliving Biological System: BioBricks

SOS response promoters from E. coli

standard reporter plasmid

i ™ [ h

; : EXpes grp Stop3 P

synthetic psulA and precB/C precA from the registry T l’ T T
G”sos s "-.-’E" '
. | BBa_E0240 ‘

_I.[—/ \ ;

i 1 E X S P

{ BBa_J22106 i IS‘"’"‘_T_T_
| BBa_K173004 ‘

™
annealing digestion with EcoRl/Xbal
l digestion with EcoRI/Spel 5
RBS Stup
1 Lu—-‘—T—L
f f | BBa_E0240 ‘
SulA |

echA EXRBS Laz Stop3 [

f f‘RE{:BurC f ? 1): [ SI 1 lxa—-‘—T—L
o | BBa_K173004 ‘

p P _

4 T

{ pSB_Sundra

ligation of promoter into backbone

v
prnmoter
3. " RBS reporter Stop AL
EAN | e — I

LN

final radiation sensor construct

Part Number Function Notation
BBa_G00000 | BioBrick cloning site prefix m
BBa_GOOM0I | BicBrick cloning site suffix B 0.
BBa PIOIG codB positive selection -
- marker
pUC19-derived high copy
B8a_I50022 replication origin n
BBa_B0041 |translational stop sequence °
BBa_B0053 & | forward transcriptional °
BBa_B0054 terminator
BBa_B0055 & | reverse transcriptional °
BBa_B0062 terminator
forward verification primer -
Ba_GOM0D annealing site (VF2) e
reverse verification primer [
BBa_G0O102 annealing site (VR) =
BBa_B0045 Mhel restriction site @
ampicillin resistance marker II'
Bika_Pl006 (reverse orientation)
BBa_P1002 |ampicillin resistance marker III
BBa P1003 kanamycin resistance “
- marker
chloramphenicol resistance _
BBa_P1004 marker C
tetracycline resistance
BBa_P1005 marker T
BBa_IS0042 | pSCIOI replication origin <
BBa_I50032 | pI5A replication origin 3 )
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AND Gate

Signal A

Genel
Product
(Protein)

Activating
Promoter

Desired Gene
Product

Signal B
Gene 2
Product

(Protein)

Activating
Fromoter

Activating

T . Controlled Gene
Promoter

OR Gate

Signal A

Genel
Product
(Protein)

Activating

Promoter

Desired Gene
Product

SignalB

e Gene 2
Activating Product
Promoter : Activating Activating

(Protein) L Beontitas Controlled Gene
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Before

Genetic
Engineering

FU3% vs PAYES

o CHAI: Xt HI0 EXHOI=

* Protein production

- Biological probes

- Protein engineering

- Synthetic biology (R X} &)

RUIIA &8

Now

Synthetic
Biology

o gAIXIO| O H= By
» Genetic engineering
- Metabolic engineering
- Gene clrcult engineering
- DNA computing
- Biobot
- DNA storage
. Synthetic organisms
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adddEs SE8=01

- Drug
Diagnostics Lierperie ™ ' Vaccines
Biomaterials '\ ’
Bioremediation
sl Biomedicine
) Food
Biosensor \ \ / / Ingredients
. . Fine
Synthetic Biology Chemicals
Chemistr Computer : Engineering Physics
Y Science Biology Science
y N
System Molecular
Blology BlOlOgy
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Definition of Synthetic Biology by NP

Synthetic biology is a further
development and new dimension
of modern biotechnology that
combines science, technology and
engineering to facilitate and
accelerate the understanding,
design, redesign, manufacture
and/or modification of genetic
materials, living organisms and
biological systems.
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Digital Information of DNA

BioBricks to Virtual Bricks

19
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Digital Information

GGGATCCT TGAGTC CTACTCAGCCCCAGCGGAGGTGAAGGACGT CCTTCC
CCAGGAGC CGACTGGCCAAT CACAGGCAGGAR GATGAAGGTTCT GTGGEET
ITGCGTTGC TGGTCACATTCC TGGCAGGATGCCAGGCCAAGGTGGAGCARA
CEGTGGAGACAGAGCCGRAGCCCGAGCTGCGC CAGCAGACCGAG TGGCAG
AGCGGCCAGCGCTGGEGAACT GGCACT GGGTCGCTTTTGGGATTACCTGCG
CTGGGTGCAGACAC TGTCTGAGCAGG TGCAGGAGGAGC TGCTCAGCTCCC
AGGTCACCCAGGAACTGAGGGCGCTGATGGAC GAGACCATGAAGGAGT TG

AAGECCTACARATC COGETEEC GOAGGA

GACCGCCGCCCACEECT GCAGCCCCOROTCE

GCCCCGACATCEAG r""'__l N { B I AGTACCCGCGECCGAG

GTOCAGGCCATEOTC ) CoGeTECCCOTOGC
Mational Center for

CTOCCACC TOOGOAL SRR T e COATGCCGATGACT

TECAGAAGCOCCTGC gy GCGACGOCOCCGAG

CGCGGCCT CAGCGC CATCCGCGAGCGCCTGGGGLCCCT GGTGEGAACA G
CCGCGTGCGGGCCGCCACTGTGGGC T CCCTGGCCGGCCAGCCGC TACAG
AGCGGGOCCAGGCC TEGEGLGC GAGCGGCTGCGC GCGCGGATGGAG GAGAT
GGCAGCCGGACCCGCGACCGCCTGGACGAGGT GAAGGAGCAGGT GGCGGA
GGTGCGCGCCAAGC TGGAGGAGCAGGCCCAGC AGATAC GCCTGC AGGCCG
AEGEETTEEﬁEGGEEGEETE%EEHGETGGTTEE&GEEEETGGTGEA&%&?
ATGCAGCGCCAGTGGGLCGLGUTGET GGAGAA GGTGCAGGCTGC CGTTHSE
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Biopiracy vs Digital Biopiracy

“While biopiracy has conventionally
meant the physical removal of a
material from a community into
private hands, synthetic biology
enables digital biopiracy, where the
DNA of an organism is sequenced 1‘ CAPTAIN*HOOK
in situ, uploaded to the internetas @& |F & ) AWARDS 2.0 for
information, and then transferred Y a
digitally to a DNA synthesizer so
that copies can be rebuilt
elsewhere. . . . Most synthetic DNA
sequences developed for synthetic
biology are near—copies of natural
genetic code that has ‘evolved’
through computer models.” ETC
Group/Friends of the Earth
2010/2012

Synthetic

21 SynB Biology Lab.



Digital Information

o LIDOI2EANL HE HRA(S0l X SIIAE)0 ol S =4

&0l &M etlt.

~ SIINZCIOIEE AIBSIE RS S TAE A
- MEFOZ SOl E 4 U= YYES EMWEEIN

- ‘gdd=AEs2 S=0ILIEAE 2= Rlolf, B2 &0l 4=X|
SN =chiote & DEE Zeetth 118 2<% & HS0l
ol =& Ji< A SEU0ERE = AL 0lde 22 F2H 2H=E=2
=82 AM==S (08 B H==2 ABSEA0| 2R 8ls) UE =1,

E35 01222 omo} g 252 £ UL Synthace co.

“THHUESHFII0IF0HA= ER0U T MO s = AULCH N
2 HARANS0| )| LE YHESY HES E=ld, gt 2=

o2
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Conclusion
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UN Biodiversity Conference, Cancun, Mexico, 2016

2-17 December 2016

COP13 [ p
CANCUN, MEXICD 20-16 - Catargena Protocol
HSE;;TLSH‘:I COP-MOP &
Documents Documents
2-3Dec Agenda Agenda
Parallel meetings CEPA Rio Conventions
S TEANM A LCTCRaTTY FOR WeLL v and special events Fair Pavilion
Iltem 17/148/149/
— SBSTTA XX/8
Iltem 14/64
— UNEP/CBD/COP/13/5

— Recommendation XX/8

Item 11/50/51
— UNEP/CBD/BS/COP-MOP/8/8/Add.3

Magoya Protocol

COP-MOP 2

Docurnents
Agenda

Side-events
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