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BBSRC Germplasm Resourcgs Unit .

eeeeeeeeeeeeeeeeeeee

John Innes Centre

Presentation Overview

1 — The Germplasm Resources Unit (GRU) and its role
in Designing Future Wheat

2 — The DFW Breeders Toolkit.

Its concept, what it will deliver to the Breeding Industry
and its challenges



Germplasm Resources Unit
92 BBSRC — ur —I
al capability supported by the BBSRC at the John Innes Centre John |nnes Centre

bioscience for the future . a nation

National Capability Grant

In 2012 the GRU successfully obtained a BBSRC NCG

e A centralised Resource Unit for DFW BTK

* Increased visibility: New GRU Website,
greater participation at plant conferences
and YouTube channel

e Greater public access to resources and
information.

* Modernisation of the way GRU handles
requests and stock control (shopping
cart, cost recovery).

* Greater capacity for stock regeneration
(JIC Hort services /Field services)

* Improved quality control and audit trails.

* Direct accountability to the Research
Council and steering com




GRU Collections

2663 Oat
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Storage at 1.5°C and 10% RH



Germplasm Resources Unit

Derived Germplasm Specialist
Incorporating a range of resources into the GRU — ‘SeedStor’

e Ensuring a range of GRU Resource tools (Derived - mapping, tilling
populations, Near Isogenic Lines) are maintained, utilised and freely
available

e Enabling academia and industry to get what it wants out of the GRU
with Quality Control guidelines (identity, viability...)

e Operating as the DFW Breeder Toolkit centralised location

e |deal opportunity to announce new appointment



Germplasm Resources Unit
I

....... a national capability supported by the BBSRC at the John Innes Centre

Newly appointed GRU Manager




GRU Collections

3615 Pea 2663 Oat 3246 Wheat 966 Triticeae ~1200 Wheat ~ ~13000 Barley

9786 Wheat
10978 Barley

& Aegilops

o

Test Collection €

=Ty
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Lt e
Watkins Selections of Landrace Wheats

e

BBSRC Small Grain Cereal Wheat Precise Genetic Stocks
Collections @

(-)BSPB

promoting innovation
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NIAB MAGIC populations ©

F e
BSPEB Cereals @ Fast Neutron pea population @

B

Bristol CerealsDB w}\
Stocks Collection  7F
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wheat linea from the
Functional Genomica Group

Other
Resource
Tools....

Breeder
Toolkits

t TILLING populations
€ capiure)

~6000 Oil
Seed Rape

Further introductions

2739 Wheat

60 Wheat
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Designing Future Wheat (DFW)/ Breeders Toolkit Partners
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United Kingdom

University of
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The University of
' | Nottingham
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The DFW The Breeders Toolkit — The Concept

 Delivery and interface role for Researchers and their work at Rothamsted,
Nottingham University, NIAB and JIC to the Breeding Industry

* Applied aspect of getting valuable generated resources offering agronomic
advantages (comparable, trackable and testable) out into the real world of
breeding

» Genetically trackable research on to the big stage



reeders Toolkit Concept

DFW
Research

Testable, comparable
trackable alleles with
agronomic improvements

"




Breeders Toolkit Concept

Breeders Gene Pool



Breeders Toolkit Concept

ey . A

]
P HoTa'm ) - eI

Breeders Gene Pool The Breeders Toolkit



DFW strategy to long term food security —
The Work Packages in DFW

Thi University of
[ Nottingham

Evolutionary —
and
domestication
bottlenecks

\4

Current elites - Brecder:

Toolkit
~ Committee

Elites public-
enriched - commercial
. toolkit
with DFW ‘
genes and

alleles

Simon Griffiths




Breeders Toolkit Deliverables

Multi site , ! !
| i A4 Precise material
field trial ' )
) for breeder’s
guantity )
crossing

test material

[ BESERSRTERE | & PO
[ SRR 0 02020202020 [ 2 LimF

NIL stream QTL / Gene Landrace/ |Paragon/ |Markers used for selection
Mutant
sib

WISP PW141-16 2D-EM 12W 10P BS00003804
landrace BS00069899
BS00021912 Marker information
WISP PW034-19 2B-EM 12W 11P BS00064155 2 e
S200024607 to track inclusion
TILLING line T4-2235 GW?2-Ala mutant wildtype TaGW2_A F_specific
(A) (G) TaGW2_A_R_wildtype

TaGW2_A_R_mutant



he Mining of Landrace Alleles Approach

Y Synthetics |

~—

Evolutionary

and !ﬂ;
domestication s o
bottlenecks

\4

current elites | %@ ‘‘‘‘‘ l“

Elites
enriched
with DFW
genes and
alleles

Simon Griffiths




John Innes Centre

A. E. Watkins Landrace
Diversity

Example of sturdy/high d
biomass

With PGR: Heights 55 — 150cm
Ear emergence 77 — 109 days
Extensive array of ear types

A global snapshot of wheat
evolution

Core set established to capture
this

Not so sturdy Immense diversity discovered — what next?



P Genetic structure information allows
ofin Innes Centre us to produce a core set

AE Watkins: Countries of Origin — Regions

1050
Entire
Collection

i;%gg;’ijigfiiiii‘iﬁ“.-ﬁ*?ﬁf

TIMEN N .-
T R

e e e e S T




Development of 85 Segregating Populations

F1 plant (3 plants)

bulked 1L pot Single tiller
100-500 seeds each (S3)

(52)




Landrace mapping populations
studies
JIC - 2011 onwards

Flowering

Early Landrace mapping
efforts focussed data for the
Griffiths Group ‘major three’

John Innes Centre



Mapping populations studies
Rothamsted, Nottingham and JIC 2012 onwards

Flowering Biomass

° - °

ROTHARASTED E

Maturity

The University of

RESCARCH Nottingham 511 innes Centre




rMapping populations studies
RReS, Nottingham, and JIC 2013 onwards

Harvest
Index
Flowering Biomass
Maturity

Lodging
. R bi
Grain ec?.m | Grain Filling
Number atiof

E The University of .. Development of

Nottingham John Innes Centre




John Innes Centre NI|L Development Plpellne

*(S) Denotes season

F1 production with Back-cross 1
Recurrent parent to recurrent
following field trait parent (S7)

validation (S6)

B -

Select het +
back-cross 2

/\

Breeder
Selection?

Field validation Field validation Select homs + Select hets +
of additive effect of additive self pollinate self pollinate
6m 3reps (S12) effect Im (S11) (S10) (89)



NILs Development - Concept

Donor Allele parent %\ /%
Landrace

The ‘vehicle’ parent
Paragon (for novel allele delivery)

g 50 / 50 Selected biparental

i_s:

= Backcross

= 25/75

>

Q.

g Backcross / genotype

® 125/875

o)

=

D

i 6.25 / 93.75 Backcross / genotype
%Self pollinate / genotype

Select Homozygote
Landrace allele

Select Homozygote
Paragon allele

— L T

Select Heterozygote
Refining further?



WISP BTK Trial Sites 2016 and 2017 Drilling

— —>

Complete
BTKNIL1
series

LS Breeding

Elsoms

RAGT

Nottingham
University

KWS s
DSVﬁ | n‘ £ .
; % LimaGrain
RRes 7 m A

Tested and
selected alleles

Localization af Dirgerus
on thie map of France

-, ¢ 2017 Bayer —

Milly La Foret

Syngenta —
Orgerus
L

— - == httpiffwww Map-France .com



ohn Innes Centre

[ |
J_ohn Innes Centre

The BBSRC Wheat Improvement Strategic Programme (WISP)
The A. E. Watkins Landrace Collection Platform ‘Recovering Lost Genes'’
4 . o8

/ :

Utilising the Global Landraces in WISP
1. A E e foresight to the worid in the 1930s.
hs with the L 800 hines

0 Trade
and s stored at he John innes Centre Norwich UK. Sources are representsd on fhis map.

2. WISP has used SSR molecular markers and geographical origing 1o Create a core subset
Of 1aaraces o s Colecton Mat rEIBSENtS MALMUM SHBrLty POKLDME N & MOre Man-
ageable 85 ines.

3 in this core set UK spring Paragon
and mapping populations developed through inbreeding the offsping

4 These Pop oo v
marker technologly Pltion t assign irads 1o fegions.of Chromosomes

5 Genes for trasts descovered important for wheat improvement and global 100d security are
then bred back Nto NON host parental Matenal in 3 (FeCse Manner calied Near Isogenic Line

FrACT 2w

syngonta I Rign

B LT S
B 7O S




s Cene Agronomic adva ntag%
BTK Breeder Selections 201 /20?‘7’
T

o s The BBSRC Wheat lmprdvement Strategic Programme (WISP)

ection Platform ‘Recovering Lost Genes’

.

‘.

Yugoslavia...

10 collect anaraces from around the workd in the 19308

2. WISP has used SSR molecular and ate 8
of landraces from this coliection that represents maximum diversity possible in a more man-

3. The tandraces in this core set have been crossed info the UK spring bread wheat Paragon
and Mappng popuUiatons. developed MIouGh INbrEedng the offsprng

4. Thesa Populations are then genetically mapped Lsing high hroughput KASPar molecular
marker lechnology PAAton 1o BSSgN Irats 1o regions of COMEsomes

5. Genes for raits discoversd important for wheat improvement and
160 Dred Dack Nt NON NSt PATENT! MAeral In B PECHS MANNe! Caled NOR SOGENK Ling.
(NIL) o and aliow a resource 100! 1o be made avaiable to




site performance of the 2016-17 Landrace

7B Ht
W141 allele
8.25 T

8.2

3A heading 8.15
W352 allele Cv Paragon
® 8.1

8.05
5A Heading 3
W729 aIIeIeS.

3A I%r alle ' l
o 7.9 7B Paragon allele

5A Par allele 7.85
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4




Breeder Trial Site Tour

Limagrain

Visits to the trial sites
4-6t July 2017

.*Et.lnn.-d Coichenter

Helps to understand and gain an
appreciation of what we are
asking of the Breeding industry
and what we can expect of their
role

N N .
NIAB and Syngenta A unique chance to speak one
to one in the ideal setting to
voice thoughts and concerns



2B Heading
W34 allele

/

o
2B Paragon allele
@Paragon

8.8

8.7

8.6

8.5

8.4

8.3

8.2

Landrace and Mutant selections for 2017-18 Toolkit

(] %1 allele

2D Heading

o
2D Paragon

wul
]

152}
(=]

S
(s3]

-0.2 -0.1

o
=

Thousand Grain Weight
P =
IS o

N
]

B
o

w
[e5]

allele
The co oIdnaton eemInt begins...
CF

CF_S Morley

B Mutant NILs ®WT NILs ™ Paragon




NILs Development — What is really happening

Donor Allele parent %\ /%
Landrace

The ‘vehicle’ parent
Paragon

g 50 / 50 Selected biparental
=
The actual/ > Backcross
picture? = 25 /75
>
Q
g Backcross / genotype
® 12.5/87.5
o)
=
D
= 6.25/ 93.75 Backcross / genotype
o 6 :
%Self pollinate / genotype

Select Homozygote
Landrace allele

Select Homozygote
Paragon allele

— L T

Select Heterozygote
Refining further



7B Ht
TWMI allele

8.2

3A heading 8.15
W352 allele Cv Paragon
8.1
o
8.05
5A Heading
W729 aIIeIe.
5

3A I%r alle ' l
o 7.9 7B Paragon allele

5A Par allele
-0.8 -0.6 -0.4 -0.2




Actual 35k array genotyping outcomes of NIL Development

2DDTEM_P_PxW141_16_10
2DDTEM_P_PxW141_16_18
20DTEM_P_PxW141_16_20

20DDTEM_P_PxW141_16 8
2DDTEM_W_PxwW141_16_12
2DOTEM_W_PxW141 16 15
2DDTEM_W_PxW141_16_21

2DDTEM_W_PxW141_16 22

20GLYD_P_PxW141_7 18
20GYLD_P_PxW1d1_7_1
2DGYLD_P_PxWidi_7 17
2DGYLD_P_PxW141_7 19
2DGYLD P PxWid1 7 4
2DGYLD_P_PxwWia1 7 7
2DGYLD W_PxWidi_7 11

20GYLD_W_PxW1d1 7 2

individuals

20GYLD_W_PxW141_7 §

20GYLD_W_PxW141 7 8

GAHT_P_PxW141.7.17
BAHT_P_PxW141 7 18

BAHT_P_PxWi141 7 3
BAHT_W_PxwW141_7_12

BAHT_W_PxWid1_7 15

TBHT_P_PxWidi1_7_13
TBHT_P_PxW141_7 17
TBHT_P_PxW141 7 5

TBHT_P_PxW141 7 6

TBHT_P_PxWid1 7.7

TEHT W _PxW141 7 18
Paragon

Watking_141

marker
genotypes BParagon@Walkins141  heteraBin.d.

~ *Including non-polymorphics Luzie Wingen



2DDTEM_P_PxW141_16_10
2DDTEM_P_PxW141_16_18
20DTEM_P_PxW141_16_20

20DDTEM_P_PxW141_16 8
2DDTEM_W_PxwW141_16_12
2DOTEM_W_PxW141 16 15
2DDTEM_W_PxW141_16_21

2DDTEM_W_PxW141_16 22

20GLYD_P_PxW141_7 18
20GYLD_P_PxW1d1_7_1
2DGYLD_P_PxWidi_7 17
2DGYLD_P_PxW141_7 19
2DGYLD P PxWid1 7 4
2DGYLD_P_PxwWia1 7 7
2DGYLD W_PxWidi_7 11

20GYLD_W_PxW1d1 7 2

individuals

20GYLD_W_PxW141_7 § ||| | ||
20GYLD_W_PxW141_7 8 |

GAHT_P_PxW141.7.17
BAHT_P_PxW141 7 18

BAHT_P_PxWi141 7 3
BAHT_W_PxwW141_7_12

BAHT_W_PxWid1_7 15

TBHT_P_PxWid1_7 13
TEHT_P_PxW141_7 17
TBHT_P PxWid41. 7 5§
TBHT_P_PxWi41 7 6
TBHT P PxW1d1 7 7

Paragon

Watking_141

marker

genotypesBParagonBWatkins141  heteroBind. 7 B Ht AI I el e
Watkins 141

hlncluding non-polymorphics Luzie Winge‘



s BTK Selection Committee
#ff positions

Chair DFW Project Manager

au

DSV Elsoms

e ‘
i ONS

il L
flizit

Bristol NIAB Nottingham GRU BTK Co
DFW Breeder Toolkit Selection Committee Annual meeting to agree
Loci for backcrossing,

Lines for academic-commercial multi site assessment,
What traits to measure and how



The Challenges

e To operate as BTK Central. Implementing RRes, NIAB and Nottingham
University Toolkit lines into GRU and beyond. The DFW structure and its
many parts — co ordination

e Ensuring the material is to an adapted standard. Agronomic improvement
within 10% height window of background material with the agronomic
advantage. Keeping all Breeders onside throughout

e Having the seed arrive with GRU bulked to the quantity required in the
correct time window (mid September).

e Annual (Feb2017) Assessment meeting for selecting future candidates and
selections for the BTK panel. Thorough and fair assessment



Who is involved...

JIC Field Breeders
GRU Cathy Mumford p—
i y Mumfor :
Mike Ambrose Chris Allen Stephen Smith

Chris Burt / Richard Summers

Matt Kerton

_ David Schafer

Stevie Johnson Phil Tailby / Ed Flatman

Luke Dewing Mike Kerns / Celine Zimmerli

David Feuerhelm / Pauline B-Basler

Liz Sayers
Richard Horler

Richard Samworth

Kevin Crane
RRes

Malcolm Hawkesford
Andrew Riche

NIAB DFW Jacob Lage
Alison Bentley Graham Moore .
Fiona Leigh Simon Griffiths JIC Horticulture
Richard Horsnell Cristobal Uauy Jc?hn Lore :
Bl Ilie S Llon.el PerI.<|ns
Lewis Hollingsworth
JIC Genotyping / Analysis Nottingham
Michelle Leverington-Waite Bristol lan King
Sarah.Colller —Keith Edwards Julie King
Rajani Awal Matt Tovey

Sacha Przewieslik-Allen
Richard Goram John Alcock

, _ Amanda Burridge ,
Luzie Wingen Jonathon Atkinson

Gary Barker John Eoull
Paul Wilkinson ONn 20

Mark Winfield
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eder Toolkit Projected Future Supply

BTKNIL Future Supplies

DFW Start

—

Produced by Produced by Produced by Produced by Produced by Produced by Produced by Produced by Produced by Produced by Produced by Produced by Produced by

Action Achieved by S2015 W2015/16 S2016

Bi parental x

recurrent
BTKNIL3 x

GH F1 (cross)

F1 x recurrent BTKNIL3 x

GH BC1 (cross)
BC1 x recurrent
(MAS: Hets) GH BC2 (cross + MAS)

self (MAS: Hets)
GH BC2 F2 (MAS)
final selection

(MAS:Homs)  GH BC2 F3 (MAS)

Field 1m (25g x 10)) BTKNIL1

Field 6m - Yield Trial

Field 12m Seed

Production BTKNIL1

W2016/17 S2017

BTKNIL4 x  BTKNIL5 x

BTKNIL4 x

BTKNIL3 xs

BTKNIL3 s

BTKNIL2

BTKNIL1

W2017/18 S2018

New cohort
of 30
BTKNIL6 x

BTKNIL5 x
BTKNIL4 xs  BTKNILS xs

BTKNIL4 s
BTKNIL3 s

BTKNIL2

W2018/19

New cohort
of 30
BTKNIL7 x

BTKNILS s

BTKNIL4 s

S2019 W2019/20 $2020

BTKNILS s

*BTKNIL3
BTKNIL4
BTKNILS

BTKNIL3
BTKNIL4

W2020/21 52021

BTKNILS




Ining a Near Isogenic Line

JIG Fiakd NiLe 2016




Chairperson

* Commercial

* KWS

* RAGT

* LS
Limagrain
Syngenta
Bayer
DSV
Elsoms

WP1Rep
WP2 Rep
WP3 Rep

* WP4Rep

+ WP3 Germplasm/marker producers

+ Bristol

* NIAB

* Nottingham
+lic

Annual meeting to agree:

* Loci for backerossing

+ Lines for adademic-commercial
multi site assessment

¢+ What traits to measure and how




FARMERS ... nta }

ONS

APPLY FC E AT
A FUTURE

2017 TALK.

DFW Breeder Toolkit Selection Committee P
Responsible for agreement on selections B i

+ NIAB

for breeder multi trial site testing
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KNIL1 Field Trials JIC 2016/17 JIC




genotype

par

PW34-12-
13

PW34-12-

13

PW34-63-2

PW34-63-2

Soi

PW34-66-6

PW34-66-6

PW34-66-6

par

PW34-66-6

PW34-66-6

PW34-66-6

PW34-66-6

PW34-66-6

PW34-66-6

Soi

PW141-21-
8]

PW141-21-
8l

PW141-21-
8]

TKNIL2 Field Trials 2016/17

Rackl

plant allele  trait

par  par  par
10(
LS)

21

Soi

7ALODG

7ALODG

7ALODG

par

7ALODG

7ALODG

7ALODG

7ALODG

7ALODG

7ALODG

Soi

3

data

Rack2

genotype plant allele  trait

PW141-21-3 4 W 2A GFP

3B
MATU

PW141-31-2 5
PW141-31-2 6
PW141-31-2 9 (L.S)
PW141-31-2 14
PW141-31-2 15
PW141-31-2 21
par par
PW141-31-2 4
PW141-31-2 12
PW141-36-3 19
PW141-36-3 14
PW141-36-

10

soi

PW141-36-
10 13

PW141-36-
10 22

PW141-36-
10

par

PW141-36-
10

data

genotype

PW141-41-
2

par
PW141-41-
2

PW141-41-
2

PW141-41-
2

PW141-41-
2

PW141-41-
2

soi
PW141-41-
2

PW141-41-
2

PW141-41-
2

par

PW141-41-
2

PW141-58-
7

PW141-58-
7
PW141-58-
7

PW141-80-
3

soi

PW141-80-
8l

PW141-80-
3

Rack3

plant

21

4

6

allele

trait

5B NDVI

par

5B NDVI

5B NDVI

5B NDVI

5B NDVI

5B NDVI

5B NDVI

5B NDVI

5B NDVI

par

5B NDVI

7D
AGDM

7D
AGDM

7D
AGDM

5A
MATU

data

Rack4

plant allele

genotype
PW141-80-3 16 w

PW292-9-5 7

PW292-9-5 14

PW292-9-5
PW292-9-5
PW292-9-5
PW292-9-5 8(L.S)
PW292-9-5 10

par par  par

PW292-20-1 18 (P.S) P

PW292-20-11(LS) W

PW292-20-1 4

PW292-22-9 16

PW292-22-9 19 (L.S) P

par par par

PW292-22-9 1 w

PW292-22-9 7

PW292-22-9 8

trait
5A MATU
4B GFPTT

4B GFPTT

4B GFPTT

4B GFPTT

4B GFPTT

4B GFPTT

4B GFPTT

par

7A ADTT

7A ADTT

7A ADTT

3A
COMSTR

COMSTR

par
3A
COMSTR
3A
COMSTR

3A
COMSTR

PW292-25-6 1

PW292-25-6 18

par par

PW292-25-6 3

PW292-25-6 13 ( L.S)

PW292-67-1 7

PW292-67-1 1

par par

PW292-67-1 3

PW292-67-1 11

PW292-67-1 14

PW292-67-1 16

PW292-67-1 18

PW292-69-4 10 ( L.S)

PW292-69-4 6

PW292-69-4 14

PW292-69-4 19

soi

3B

MATU

6B DTAD

6B DTAD

6B DTAD

6B DTAD

par

Racké

genotype plant allele

PW292-93-
7 8

par par

PW292-93-
7 1

PW292-93-
7 16

PW292-93-
7 17

PW292-93-

PW352-3-7 9
PW352-3-7 16
PW352-3-7 19
par par
PW352-3-7 3
PW352-3-7 6
PW352-3-7 21
PW352-5-1 10

PW352-5-1 13

PW352-5-1 16

PW352-23-
1 5
PW352-23-
1 7

trait

1B
MATU

par
1B

1B

1B

1B

data




TKNIL2 Field Trials JIC 2016/17

Rackil

genotype  plant  allele  trat  data  genotype  plant  allele  tat  data  genotype  plant  allele  trat  data  genotype  plant allele

PW3s2231 i i PW352265 PWasE-12.4 i i i SANDRE PW729553

PW352:231 PWIS2234  14(LS) PWaGE-12-4 78AGDM wpar  cvpar PW729-553

PW35223:1 PW35223.4 PW352265 SANDRE

PW3s2234 PW352265 21(V.LS) PWas8-12.4 SANDRE PW729553  12(LS)

PW352231 PW3s2234 PW352265 PWass-212 2001AD SANDRE PW729553

PW352234 PWABS-10-1 2(LS) PWas8-21-2 2001AD 78AGDM aviLs) PW729-553

PW35223:1 PWABS-10-1 21 (V.LS) PW729-553

PW3s2231 PW3s2234 PWass-212 2001AD

PW352:233 PW35223-1 PWAGE-10-1 PWas8-212 20DTAD

MATU PEAK

PW352233 PW352:262 PWAGS-10-1 17 (LS) PW729366 2BMILDS. PW729-553

PW352:262 PWasE-12:2 PWass-212 2001AD 28MILDS. PW3s2231

PW352233 PW352262 epar PWasE-12:2 PWas8-212 20 01AD PW352233

PW352:233 PWa6E-122 PWas8-212 20D1AD

PW3s2233 PW3s2:262 PW352265 PWasE-12:2 PWass-212 2007AD cvpar PW352233

PW352233 PW352262 PW352265 i i i 78 AGDM PWT29555

PW352:262 PW352:265 PWa6E-122 PWa68-773 78 AGDM 5ACOMGRWT PW729555

PW352233 PW352265 PWABE-12-4 PWa68-773 78 AGDM 5A COMGRWT 28MILDS. PWT729-555

PW3s2233 PW352264 PW352265 PWaGE-124

PW352264 i i i i PWaGE-12-4 PWaGE773 78 AGDM PWT29555

PW352:234 PW352:264 PW352-265 17 (LS) PWaG8-77-3 78 AGDM 28MILDS. PW729-555
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NDVI
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NDVI
DTAD
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DTAD
NDVI

HT
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Ht
crossover
NDVI
DTAD
NDVI
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GFR
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Ht




overview

e 5 year post — never been clearer objectives

e The developer / custodian but not the originator (G Moore and S
Griffiths way back)

e The coal face of science. The centre forward knocking into the
breeders net

e Importance of the practicalities for Breeder interaction. Awareness
needed of

e Benefits of the summer tour for the above success
e GRU —In and Out. New Manager, GRU team — Liz on core



ohn Innes Centre

nanding World

;
n [ was born on the 25/09/1970 I was the 3,713,169,044™ person alive on |
~ and the 77,858,327,550% person to have lived since history began

Aot

Every hour, there are:

15,347 =~ 6,418 e

.~ PopuLaTioN 7153246075

Average yearly growth

+1.162%

+514 people per day

Ayverage 2005-2010

& Why?

-106 people per day

Average 2005-2010




ypment of 168 Watkins NILs
re Toolkit nomination

PIGRYLD
DTEM
PIGRYLD o
BIOYLD o
GRYID DTAD_n2
EOID DTAD_n2

crossover PIGRYLD.adj
7ADTMA- Peak DTEM PIGRYLD.2d] 1A Initation stem elongation

7A DTMA- Whole TGRWT PIGRYLD.2d] 1D Ht
4B MATU GRYLD ez 1D Ht
HI o 1D Ht
7D AGDM NDVI BIGRYD"5d) 2A EARWT
5AMATU - peak AGBM PIGRYLD.adj 2AGRLG

5A MATU - Whole DTAD_n2 2AGRLG
HT
4B GFPTT e DTAD_n2 2AGS31
7A ADTT Ht_n2 2A Ht
3A COMSTRWT DTAD Ht

NDVI

Ht_n2 2A maturityy

DTAD DTEM.adj 2AGRSA

2A MATU BIOYLD DTEM.adj 2B Ar'lthe.sls -
3B MATU Ht n2 2B Initation Stem elongation

HT 6B DTAD TGRWT o 3AEARLG

1B MATU DTEM NDVI ! 3A Ht

DTEM 1AHT DTAD DTAD_n2 3D Height
4AGFP/GFPTT GRpsgm. DTAD_n2

G Gst:m DTEM 4A eSPTNBPEAR

3ADTEM 7D LODG 7D P aAHE

2D MATU .
HT 1B GRYLD NDVI PIGRYLD.adj 4D DTEMfM

1A MATU HT PIGRYLD.ad]

HT 1ANDVI GRpsgm.
DTEM AGBM PIGRYLD.xycor
GRpsgm.
DTEM :i Z’:‘TU Ht PIGRYLD.xycor
crossover Ht_n1 5B sSPTNBPEAR

GYLD 5D MATU

2ANDVI R Bottom NDVI Ht_n1
7B HT 2ANDVI R Top DTAD DTEM

1ALODG
5A DTEM oo NDVI DTEM 68 GRLG
GRpsgm. DTAD_HN
68 Ht
2D DTAD SER -
78 AGDM COMSTRWT DTAD_HN 7A fSPRNBPEAR
2B MATU TGRWT DTAD_HN 7A fSPRNBpEAR
5A NDRE TGRWT Ht_n1 78 Heading
5A COMGRWT TGRWT HE n1 7D DTEMfM
5D MATU DTEM Ht_nl 7D Heading
= 7D Iniation to booti
2B MILDS MATU peak LiRWT Ht_n1 niation to hooting
2B MILDS MATU wholl HI peam PIGRYLD 2dj
‘whole .
T R PIGRYLD.adj
68 AGDM Ht He_n1
2ADTMA i Ht_n1
I DTEM

DTEM

4D GRWD

5A GFR

5A sSPRNBpPEAR
5A sSPRNBpPEAR

6A GRpfSPT
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reeder Toolkit Current Supply

BTKNIL Future Supplies
Produced by Produced by Produced by Produced by Produced by Produced by Produced by Produced by Producedby Producedby Producedby Producedby Produced by
Action Achieve $2015 W2015/16 $2016 W2016/17 $2017 W2017/18 S2018 W2018/19 $2019 W2019/20 52020 W2020/21 52021

Bi parental x
recurrent

BTKNIL3 x
GH F1 (cross) BTKNIL4 x BTKNILS5 x

F1 x recurrent BTKNIL3 x
GH BC1 (cross) BTKNIL4 x BTKNILS5 x

BC1 x recurrent

BTKNIL
(MAS: Hets) Bes

GH BC2 (cross + MAS) BTKNIL4 xs ~ BTKNIL5 xs

self (MAS: Hets) BTKNIL3 s
GH BC2 F2 (MAS) BTKNIL4 s BTKNILS s

final selection

BTKNIL3
(MAS: Homs) s

GH BC2 F3 (MAS) BTKNIL4 s BTKNILS s

*BTKNIL3
BTKNIL4
Field 1m (25g x 10)) BTKNIL1 BTKNIL2 BTKNILS

BTKNIL3
BTKNIL4
Field 6m (500g x 18) BTKNIL1 BTKNIL1 BTKNIL2 BTKNIL5




Breeders Toolkit Deliverables

w NIL stream QTL / Gene Landrace/ |Paragon/ |Markers used for selection

WISP PW141-16 2D-EM 12w 10P BS00003804
landrace BS00069899

BS00021912
WISP PW034-19 2B-EM 12w 11P BS00064155
landrace BS00074661
EMS TILLING line T4-2235 GW2-Ala mutant wildtype TaGW2_A _F_specific
(A) (G) TaGW2_A_R_wildtype

TaGW2_A R mutant




Trait classes of the 1272 landrace QTL identified at
RReS, Nottingham, and JIC

Harvest
Index
Flowering Biomass

Maturity

Grain Recombina Grain Filling Grain Size

Number afely A




Monthly Total Requests per Year




Germplasm Resources Unit
#gBBSRC =P S E—
...... a national capability supported by the BBSRC at the John Innes Centre John |nnes Centre

blosclenr:e for the future

Control Panel

ELECILLLIEES Seed Stock Regeneration Module

Stage 1 - Update Regeneration Flags This module provides the functionality to allow seed stock regeneration.

SeedStor will limit the number of accessions shown to 980 per page (This is due to PHP limit of 1000 form elements by default)
Stage 2 - Generate Regeneration Lists

Stage 3 - Refrieve Stocks

On Going Regeneration Processes

Stage 4 - Plant Stocks

Year  Sub Collection Location Regeneration Status Ongoing Status
Stage 4b - Germination Rates (Failed / Success /
ongoing)
Stage 5 - Phenotyping

1 2015 BBSRC_Wheat Field F: 0, §:0, O: 347 Selected: 347, Retrieved: 0, Planted: 0, Threshing: 0

= Stage 6 - Record new Stocks
2 2015 BBSRC_Wheat Glasshouse F: 0, 5:0, 0: 243 Selected: 243, Retrieved: 0, Planted: 0, Threshing: 0

View Regeneration Records

3 2015 BBSRC_Barley Glasshouse F: 0, 5: 0, O: 276 Selected: 276, Retrieved: 0, Planted: 0, Threshing: 0
Regeneration Flag Report

4 2015 BBSRC_Barley Field F. 0, S:0, 0: 696 Selected: 696, Retrieved: D, Planted: 0. Threshing: 0

5 2015 BBSRC_Oat Glasshouse F:0, S:0, 0: 146 Selected: 146, Retrieved: 0, Planted: 0, Threshing: 0

Search Pane
il

. Active Job Requests

L2 Create a new Job Request
Job ID: Client: Rasheed, Awais TSN o bt | ot Nk
5100 Last Client Contact: Job Acknowledged: 27/May/2015. r _ - m
Status Comment: New job 27-May-2015 Primary Staff Contact: Mr Mike Ambrose
Title: Triticeae reference set and Watkins collections.

b lstisiiiales] e e e 4
Job ID: Client: Wuiff, Brande Manage Job m
Last Cliont Contact: Job Acknowledged: 27/May/2015. - m

: i 5099 :
Status Commeant: New Job 27-May-2015 Primary Staff Contact: Mr Mike Ambrose
The John Innes Centre. Title: Export of Triticum turgidum to Tunisla,

Job ID: Client: Meldrum, Josiah & Manage Job m Imm m
Last Client Contact: Jab Acknowledged: 21/May/2015.

5098
Status Comment: New job 21-May-2015 Primary Staff Contact: Mr Mike Ambrose
Title: Invitation to Hodmedod open day at Waklyns:

es courtesy of Richard Horler



The Breeders Toolkit

e Delivery role passing between Researchers at JIC and other Academia
Centres to the Breeding Industry

* Applied aspect of getting valuable generated resources (comparable and
testable) out into the real world of breeding — ‘The Breeder Toolkit” (BTK)

* Trackable research on to the big stage

V.

—
Research - DFW

Varietal inclusion.... Breeders Gene Pool



The Breeders Toolkit

e Delivery role between Researchers at JIC, Nott Uni, RRes, NIAB to the
Breeding Industry

* Applied aspect of getting valuable generated resources (comparable and
testable) out into the real world of breeding — ‘The Breeder Toolkit” (BTK)

* Trackable research on to the big stage

/ 5

—
Research - DFW

Varietal inclusion.... Breeders Gene Pool The BTK role
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The Breeders Toolkit

e Delivery role passing between Researchers at JIC, Nott Uni, RRes, NIAB
to the Breeding Industry

e Applied aspect of getting valuable generated resources (comparable and
testable) out into the real world of breeding — ‘The Breeders Toolkit’
(BTK)

* Trackable research on to the big stage

v gettymages

Research - DFW

e

Varietal inclusion....8years? Breeders Gene Pool 5years? The BTK role



lohnImes Sy ecific - Global Landrace Resource
A. E. Watkins Collection Origins

,,,E,Ee, e The BBSRC Wheat Improvement Strategic Programme (WISP)
The A. E. Watkins Landrace Collection Platform ‘Recovering Lost Genes’
S . g o

Utilising the Global Landraces in WISP

1 Artiur E. Watking. had the foresight i colect landraces rom around the worid in the 19308

3. The landraces in s core set have been crossed ino e UK sping bread wheat Pargon
and through inbreading

4. These Populations are then geneticaly mapped using high Tvoughput KASPar molecular
marker tachnologly plationm 1o assign trats 1o regions of chromosomes.

then bred back mnto non host parental material n a precise manner caed Near
(NIL) production 10 prove concept of Meory and aliow & resource ool 10 be Made avalable to
the wheat industry

Elsoms (H:B = @racr &
Bimnt & B oneea XN

O T




From WISP/DFW vyield trial data
2016 and 2017

JIC Fizld HILe 2018

T8 =7 =" S = FBNT =
141 =7=BF-7BHT
F20-F7=130-04E =
TilE-TT-4P-5ARN -

300 54-SHN- 34BN -

First positive signs of
Landrace alleles
bringing agronomic
advantage

500g of this seed for
three alleles (x2) are
provided + Paragon

= 21 plots (and marker
data)

Enabling three rep 6m
yield plot assessment



Breeders Toolkit Concep
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Breeders Gene Pool The Breeders Toolkit



A.E Watkins Landraces
Genetic and Geographic Diversity

ohn Innes Centre

i P The BBSRC Wheat Improvement Strategic Programme (WISP)
The A. E. Watkins Landrace Collection Platform ‘Recovering Lost Genes'’
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