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The state of Africa’s poultry biodiversity and threats

Headlines

Biobanking cPGC and chimera production at CTLGH/ILRI

Restoration of poultry biodiversity and dissemination of potential elite

lines using the DDX4 KO and iCaspase-9 surrogate technologies

Up Scaling potential of poultry conservation for better livelihoods

Compliance from local biodiversity to global animal biotechnology
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South Africa: Venda, Ovambo, Potchefstroom, kaalnekke, ...

Algeria: Kabyle, ...

Ethiopia: Tillili, Horro, Cefe, Jarso, Tepi, ...

Nigeria: Fulani, Yoruba, ...

Kenya: Molo Mushunu, ...

Tanzania: Ching’wekwe, Mbeya, Morogoro Medium, N’zenzegee, Singamagazi, pemba, Tanga, Unguja...
Cameroon: Dzaye, Dongwe, Tsabatha, Zarwa,...

Burkina Faso: konde, Fulani, Djelogodiji, Dori, kolocissai, No Liguidi, joub-kole...
Burundi: sekaganda, Imangubo, Injogori,...

Mali: Wassa-Che, Semba-Che,...

Botswana: Tswana,...

Chad: Djided Baladi, Karmout,...

Niger: Goggori, Kolonto, Dourgou, Tchagara, Gousou-gousou, ...

Egypt: fayoumi, Biggadi/Ramadi, Dandarawi, Baladi Beheri, Sina, ...

Etc.

* Need to feed the African growing population
* Production increasingly based on a limited number of breeds.
* Within breeds Genetic diversity in decline.

* Roles of multipurpose breeds undervalued.

* Their genetic tolerance potential is important for the control of diseases and heat stress.
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The rapid spread of homogenous large-scale intensive production;

Inappropriate management, conservation and development policies & strategies;
Disease outbreaks,

Negative selection and inappropriate breeding programmes;

Various types of disasters and emergencies.
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Conservation

Ex situ In vitro
In vivo

Cold storage
Live animals Low — pressure and low oxygen - storage

Cryoconserved materials

In situ Ex situ P . d . |
In the natural habitat In an artificial Semen Oocytes embryos rimordia germ
and production environment (zoo, cells (PG CS)
environment research institute, etc.)
Y Some advantages

Conservation through improved use v’ Large diversity can be preserved in a small space.

v' Maintained in an environment free from pathogens.
v Protected against the nature’s hazards
v’ Large number of chicken can be revived when needed.
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Centre for Biobanking PGC and chimeras production at CTLGH /
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Genetics and Health ILRI
Harvesting of PGCs Transfer into the Overnight in Mr Frosty and Diss.ociate of Inje.c'fion intobthe PrOd.UCtion of
| freezing media Cryopreservation in liquid N2 embryonic gonadal PGC recipient embryo chimeras
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PGCsin  Circulating  PGCsin embryonic
germinal  pGecin Blood gonads
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Countess Il Live/Dead Report i
File name: WLM DO 22nd 07 2021_R.pdf | .” I
Date: 07.22.2021 05:5%:00 PM "7‘_ )
Results:
Concent Ua'.lw\-
W4 rvosice 772um W v size 6,45
LIVE DEAD
PGC propagation and characterization - i
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Centre f . . . .
Tropical Livestock  Biobanking from gonads PGC and chimeras' production

at CTLGH / ILRI

From blood and blastoderm From gonads (work in progress)
White leghorn 43 No. |Kenyan Ecotypes Male lines |[Female lines
Karen (Nairobi) 7 1 Laikipia (LP) 44 43
Narok 14 2 Bungoma (BG) 9 18
Bomet 42 3 Kilifi (KF) 4 1
Siaya 23 4 Kakamega (KK) 14 13
Migori 20 5 Bomet (BM) 1 1
Homabay 8 6 Homabay (HB) 21 19
Kakamega 13 7 Siaya (SY) 13 5
Arobe 59 8 Kwale (KW) 0 1
Horro 29 Total 106 101
Ha.Wassa 32 No. KALRO Improved lines Male Female
Shinyanga 84 1 KC1 =
Mwanza 11 2 m
Mbeya 43 2
Morogoro 69 Total 104
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Centre for Restoration of poultry biodiversity and dissemination of potential

Tropical Livestock

Genetics and Health  gljte lines using the DDX4 KO and iCaspase-9 surrogate technologies

Production of sterile surrogate host
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Isolate embryonic Genome edit Microinject PGCs Breed iCaspase9
blood from pure PGCs and B/B compound Gg surrogate
breed eggs into iCaspase9 host host chickens

embryos

& PGCs
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Sterile male and female chicken eggs have been implanted with
reproductive cells from donor birds and the resulting chickens mated
together, to produce chicks of the donor breed 100% pure breed
edited offspring
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Dissection Pool of gonads
EDS embryos of gonads s cre - RS Cryopreservation
2 .
LI =

Hatchingof

PGC colonization surrogate host

male gonadal celis surrogate hosts -
;
PGC colonization L™ -

MACs sorting l

~ 1 5 biaadinn

female gonadal cells

(A) Embryonic day (ED) 9 gonads are isolated from embryos, pooled by sex, and
cryopreserved in liquid N,. (B) The frozen gonads are thawed, dissociated, and injected into
sterile surrogate host embryos. The surrogate host embryos are incubated and hatched and
bred to hatch donor gonadal offspring.
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Offspring

R RFP & GrP

(A) Embryonic day (ED) 5 embryos from Sire Dam Surrogate (SDS)
mating displaying representative red, green, and ‘yellow’ fluorescence.
(B) Hatched chicks from SDS mating grouped according to fluorescence.
(C) RFP fluorescent chicks were apparent (chicks on left) under visible
light. (D) GFP fluorescent chick (left) visualised under GFP illumination.
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Centre for Restoration of poultry biodiversity and dissemination

Tropical Livestock

Genetics and Health  of potential elite lines using the surrogate technology

ILRI

SAFETY AUTHORITY
nv

V¥l <354 70 367 8667
A1 Webaite. wisw Blosatorhuny, 56 e
When replying please quote: 17* May 2022
Our ref: NBA/GMO/C09/98/(19)
S S The Director General,
Livestock (ILRI),
P. O. Box 30709-00100
NAIROBI, KENYA
Attn: Dr. Vish Nene, Chair, ILRI IBC
Dear Sir,
REQUEST TO HOST THE BACKUP POULTRY FLOCKS FOR THE COLLABORATIVE WORK ON APPROVAL DOCUMENT: APPLICATION TO INTRODUCE GENE EDITED SURROGATE
CHICKEN CONSERVATION AT KALRO NAIVASHA HOST CHICKENS FOR TRIALS ON BIOBANKING AND RECOVERY OF INDIGENNOUS
CHICKEN BREEDS
RO-DRI and within the Reference is made to your seeking to the use of
urrently keeping technology (DDX4 and iCaspase9 to revive cryop! ed P Germ
Cels(PGCs)melteAMcancMckengeneﬁc to enh P
andsuppovt g
Authy your in line with the provisions of
theBhsafethd,ZOO?andﬂ\eBbslfe!y“‘ Use) of 2011, The
approved vowapplaﬂonmaonductmoonuheduseadmyandspdtoutcmuMMt
you are required to observe.

Attached herein, please ﬂnd appmval document reference number NBA/GMO/C09/18/44.
that the project will commence within twelve (12)
moﬂﬂ\sfromthudm fallutehowhlchunpwjectmllbedeemedastemﬂnamd

We look forward to a working with you as the project commences.
= CHIEF Exgcy
ILRI Bior'CPOS“'OI"Y 1.0 wmm USIIRA BHD, Jsh AL BIOSAFETY AuTyopmny S 4 Z
. . Copyto:  Dr.Obadiah N. Njagi
support poul'l'r'y buobankmg r":j;mvmm“’m Target : To return to the local prowdmg
ate 25

communities  their conserved
elite  breeds to  improve
livelihoods

Following NBA inspection, Authorizations to import and to host the Surrogate chicken and the ILRI’s backup flock at KALRO
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Centre for

Tropical Livestock Up Scaling potential of poultry conservation for
Genetics and Health better livelihoods: the TPGS model
No chick distribution Limited distribution (5-10%) Full dissemination

Slee of multiplier
flack 100 100% 1,970 38,800 765,000 Millbans

Mumber of smallholders
benefited 7,300 145,000 millions Mare millions

; NB

. Chicks recovered from PGCs are 100% of donor's genotypes

* The biological machinery of exotic surrogate could enable rapid
scaling up in distribution of elite adapted local lines.

 The TPGS solution model support emergence of local poultry industry
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PGCs in Biorepositories and Gene banks
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Low throughput
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High
throughput

** DNA seq. : functional
annotations

** RNA seq.: Gene
expression data

+* Proteins seq. : protein
structures

«» Metabolites: small
molecule structures
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O Physical
redundancy
(through a
RAID array)

4 Logical
redundancy
(through the
GlusterFS
storage
supervision
software that
implements
logical
replicas)

Security

)\, TPGS

g Tropical Poultry
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Biobanked PGCs to support to Poultry
research and development

O INSDC
databases
(ENA, GenBank,
DDBJ) for most
sequences

O GISAID for
SARS-CoV-2
sequences

Uploaded on various
platforms



Centre for Regulation on ABS of the Nagoya Protocol for

et Kith Protection of African poultry biodiversity

/ - Parties
- Only signed, but
not ratified
: - Non signatory, but
Il‘l CBD party
. .«"l [: Non signatory, non-
. CBD party
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Access and Benefit-Sharing (ABS)
and compliance for
Animal Genetic Resources (AnGR)
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Actions’ flow for

Access and Benefit Sharing (ABS)

OInitial planning stage

While drafting
your proposal
Chech ol the Access asd Berwfe Sharieg (AB5]
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far research
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Falae peorviiion for ABS in dhe budger.

Is the Nagoya Protocol applicable
to the required AnGR?
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o | Pivestock ACCESS PERMIT PROCEDURE: e.g. from KENYA

Genetics and Health

PRE-ACCESS PROCEDURE

Acquisition of

Application for Acquisition of W Prior Informed

Research
License from
NACOSTI

ldentification
of Local
Partner

|dentification Researcher’s Consent and

Pass Mutually
Agreed Terms

of GR Provider

Negotiate terms and Lead agency, e Letter of Affiliation Apply for researcher’s Establish contact with
conditions of the MOU individual or community «  partnership pass (Departement of appropriate GR
or CRA in a specified locality MOU/CRA Immigration Services: provider through the
www.nema.go.ke *  Project proposal Kenya Citizenship and public administration to
PR Immigration Act, 2011. h
WWW.Oris.nacosti.go.ke or abstract. mmigration Act, 20 commence the process

4 : of acquiring PIC&MAT
Eacostl.go.ker
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http://www.nema.go.ke/
http://www.oris.nacosti.go.ke/
http://www.nacosti.go.ke/
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ACCESS PERMIT PROCEDURE: e.g. from KENYA

PROCESS FOR ACQUIRING ACCESS PERMIT

Formal

Publication

Filin . o i o
5 Review of and Determinati C9mmun|ca Conditions
Access s tion of the
: the Notification on of o of Access
Permit o S Decision on .
Application Application of Application Application Permit
by NEMA Application
If aggrieved,
Fill the form: Publishes the Invites ABS Technical Decision to Permit is not appeal to the
www.nema.go.ke application in the Committee (TC)to  grant/reject the  transferable. National
Attach required Kenya Gazette and evaluate the application Valid for one Environment
document, including in at least one application taking communicated year renewable  Tribunal as
the PIC&MAT nationwide into consideration within 60 days for a similar provided for in
@ newspaper | I_Rl the commm from the Qi‘_ Gq:.erlod section 11 (3) of
ROSLN - nd othe t
THE UNIVERSITY D SRUC the pUblIC Y / recelp S -(Er:r?é%acl gg;ﬁt-nrgns the ABS

of EDINBURGH

stakeholders

appllcat

Regulations,2006.
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Genetics and Health

POST ACCESS

Application for Export Permit

Execution of Material Transfer * phyto-sanitary Certificate

* Animal Health Certificate

Agreement

1. Engage the relevant lead and initiate negotiation
of terms of transfer of the GRs and/or aTK

2. Negotiate and complete MTA customize it
appropriately to suit the GR

3. Ensure the agreement is signed and dated by
legally authorized persons in both contracting
parties

4. Submit a copy of the executed MTA to NEMA for
further information.

R FHROSLN < ILRI @‘L%@ '\, TPGS

THE UNIVERSITY R @73 Tropical Poultry
of EDINBURGH SRUC \ / b Genetic Solutions

* Apply for and obtain an export permit from the
relevant lead agency

* Attach the animal health clearance certificate
from DVS
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Genetics and Health

TRANS-BOUNDARY MEASURES

If the same genetic resources or aTK are found in situ within many
countries (eg: Kenya, Uganda, Tanzania, Ethiopia, etc.) the Government
will endeavour to cooperate with them and involve IPLC concerned,
where applicable, with a view to implementing PIC, MAT and other ABS

Agreements and the objectives of the Nagoya Protocol.
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Genetics and Health

INTERNATIONALLY RECOGNIZED CERTIFICATE OF COMPLIANCE (IRCC)

* The access permit issued in accordance with ABS Regulations is submitted
to the CBD ABS- CH to constitute an IRCC.

* The Certificate of Compliance serves as evidence that the genetic
resource which it covers has been accessed in accordance with PICAMAT

have been established, as required by the Kenyan ABS regulatory

requirements.

e R Y
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Genetics and Health

Non-compliance (Regulation EU (No) 511/2014) meaning failure to:

* Comply with the ABS laws of the provider country

* Comply with your benefit-sharing agreement as in PIC&MAT

* Comply with the AU Regulation

* Fulfill your due diligence obligations, including SKT information failing to declare due
diligence;

* Stop utilization if information becomes available that you need ABS documentation
for your research material and you don’t have it; or

* Support a user check by the Nature Protection Agencies .
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Tropical Livestock Implications of non-compliance: Biopiracy

Action against non-compliant researchers and institutions:

1. Remedial orders
v’ Prohibits further utilization and transfer of the material;
v" Prohibits the publication or sharing of any results of utilization
2. Confiscation
v' The BfN is authorized to confiscate material or research results
3. Fines
v" Regulation (EU) No 511/2014: €50,000
4. Reputation loss
5. Blacklisting
6. Publication retracted
7. Refusal to deposit
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Need to strengthen national
and international
collaboration and

coordination

Need to protect TK and its
associated rights

An integrated approach to
legislate ABS under a
comprehensive legal

framework on biodiversity

. ILRI
T RSN SRUC

Lessons Learnt & Solutions

* CTLGH/LiveGene - ILRI APPROACH

N /- >~ Genetic Solutions
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Thank you

www.ctigh.org

CTLGH Funders

N L7 iotechnology an
B I LL & ME LI N DA — - gio::ogi::al 'L‘»c%gnceds
GATES foundation ~Z _l\ Research Council J OA
UKaid

from the British people
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