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Potato Production

Potato Production

China vs World
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Potato Distribution
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Proportion of production by region
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2011 China Agriculture Statistical Report
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Production 1961-2014

Retrived from FAOSTAI 2015
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Annual Growth Rate 19932013
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Amount of potatoes for processing

U Processing potato increased rather slowly
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B Processed ® Production

http://www.potatopro.com/china/potato-statistics retrieved from FAOSTAT, 2015
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Potato trade in China

U TradeE great market potential

2012 China proportion in international potato trade 1000 $
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Importance for poverty-alleviation
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. Durable resistance to LB
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|. Durable resistance to LB

U More than 30 R genes have been cloned
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Fig. 1 R genes mapped (regular fond) and cloned (bold fonr) as described in the literature completed with A J H ave rk et al P Ot atO

unpublished DuRPh results. Jertical hars represent the 12 chromosomes of potato

Research (2016) 5986
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|. Durable resistance to LB

U Most identified R genes have been defeated
by fast evolved pathogen

’." Dy A i 5 ;
/ ad| T o ; - t z :
I » ~ Yl S5 { ] o :
! ey ':‘-' ¢ U " L.\ \E / /I‘_ ) _‘{: Py
| v et NN A/ . - )
5 v Y/ ( < 3 / ; ‘
f - : il ——F7 D ‘i*b ™ fa .
: e - 3 , N\ Sy |
’l \ ) Y Ly S e ,--"‘ 3 : \§‘.\ |‘
| \ M ! 'l/ ‘--«. a e . . p . o) J
s - f Coclh ) f\ P
4 Lo ‘ 1% J 4 W/ v
N P / \ N ) 2 e \
= L A \ s Py | ( \ (.} % =0 L ’.' 3 /
- - R T h ( LA ) p 4 e
- 0 v )
T . T /
— ) /
= i /
7 - .
- :
R. J. Hijmans, G. A. Forbes & T. S. Walker

L Plant Pathology (2000) 49, 697-705

Potato Grou




|. Durable resistance to LB

Potato transformants of ELRrecognize broad -
spectrum of Phyrtophthora elicitins
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|. Durable resistance to LB

ELR confers enhanced late blight resistance

Désirde-ELR#34 Désirée-ELR#61

6 dpi

Du et al. 2015 Nature Plants
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|. Durable resistance to LB

QTL mapping population

B3 Population CIP386209.10 x CIP701241
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S acaule :
demissum

4x
Tuberosu 6x 393046.7 ;
(4X, B3C1)

4X
703308 Y | 301071.3
(S.phureja, Susceptible)x (Resistant Haploid)

y

F1 (B3C1HP, 100 ind)

IVP35

From M. Bonierbale

Potato Grou




|. Durable resistance to LB

Field phynotyping of late blight resistance
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A QTL for LB resistance
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tance to LB
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Durable resi

High-density map of dpi09C

8 SNPs mapped on dpi09C

Oxa2014
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Il. New source for BW resistance

Bacterial wilt
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Il. New source for BW resistance

Pathogenicity and
genetic diversity of 3 = v v W

Ralstonia solanacearu
in China 3
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Il. New source for BW resistance

u

: : S. mochiquense (Tuberosa, 2x, 1)
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Il. New source for BW resistance

virulen

Ralstonii
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Il. New source for BW resistance

R. solanacearum inoculation




lll. New genes resistant to viruses

Viruses
AAt least 18 viruses
Al viroid

Aviainly mosaic, leaf rolj
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Ill. New genes resistant to viruses

i Rychc is extremely g
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Ill. New genes resistant to viruses

Exploits
Mock PVY®

Ry and Ny in potato
Extreme resistance in F87084 to all PVY strains (belc
hypersensitive resistance in Exploits to PVY (right)

Nie X et al., 2015, Am J Potato Res, 92:2381

PV?

ELISA (Ags) 0,002 £ 0,002 0,006 + 0,007 2,268 + 0,58¢

F87084

ELISA (As) 0.001 = 0.001 0.002 = 0.003 0.003 = 0.002 0.002 = 0.001

(Scion) -) (3.497 = 0.258) (3.393 + 0.166) (2.493 = 0.429) (1.873 + 0.398)

ELISA (Aus) 0.003 + 0.002 2.827 = 0,037
(Scion) (-) (3.220 £ 0.416)
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Ill. New genes resistant to viruses

Ra, Ny, Nxin potato

Extreme resistance in Shepody and Barbara
against PVA, and HR in A633%4, Pentland Dell
and Ranger Russet against PVA and/or PVX.
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Ill. New genes resistant to viruses

Other works on viruses

U Diversity of Potato Viruses:characterize virus
genomics/virology; diversity and evolution of potato viruses

U Diagnosis of Potato VIrusesrT-PCR for simultaneous detection

of multiple viruses; enotyping/differentiation of virus strains; RPA for
detection of multiple viruses byisothermal amplification; NGS and
bioinformatics;

U Potato-Viruses Interactions: Resistance inheritance: MAS:

Symptomsresponse to viruses/virus strains; differentially expressed genes
(DEGS) during potato-virus interactions
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Other works in HZAU

Cold induced sweetening

C20-6-K02
e isomerase

fructose «—. glucose C20-4-C15

\ / invertase inhibitor
gucioss  JUcUIonoRCe ’% 5’ s 9
/ sucm‘\ Glucuronosyltransferase FREL:
syrihase ADP-glucose ADP-glucose  |& 3%
UDP-glucose = (28
fructose I AGPase 3
N UGPase\, /AGPase 'é “

glucose «—1%
1-phosphate glucose

} BRRPhOtase
. glucose
6-phosphate

\ glucose
/ 1-phosphate

Glucose

6-phosphate
$
¢ Amyloplast ;4 6 o0a
e citrate synthase
glyceraldehyde 3-phosphate pyruvate TCA
C20-1-N07 C20-3-A14
I glyceraldehyde 3-phosphate dehydrogenase C20-1-A21  |Pyruvate kinase
enolase

3-phospho-glycerate « » «» 2-phospho-D-glycerate«—— . phosphoenolpyruvate

Liu et al. MGG. 2010; Liu etal. MGG. 2011
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Regulation of invertase activity
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I PHENYLPROPANOID BIOSYNTHESIS |
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U Tuber development
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Potato breeding
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Huashu 3
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Clones ready for variety registration
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Long and active international collaborations
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Long and active international collaboration
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Long and active international collaboration

¥riere Potato Grou




Professor Jeff Moorby

(M
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HZAU & JHI

2008-2009 Tian Z, Postdoc, SCRI

2011 7.3-8  Paul Birch, Stephen Whisson, HZAUI

2012 5.19-21 Paul Birch, Ingo Hein, Eleanor Gilroy, Stefan Engelhardt ,
Susan Breen, HZAU

2012 7 Xie C, Liu J, ian Z, Li J, JHI

2013 4.22-5.5 Paul Birch, HZAU 9.28-10.5 Jennifer Stephens, HZAU

2014 10.14-18 Ingo Hein, HZAU

2014 8.14-22 Tian Z, JHI

2015 High-end Foreign Experts Recruitment Program
Paul Birch | Petra Boevinkl Ingo Heinl Hazel Mclellan,
lan Toth, HZAU

2016 Paul Birch, twice to HZAU

2013.11-2015.10 He Qin, PhD programme, 3 of 6 month, JHI

2016.5-2016.11 Wang H, PhD programme, JHI

2016.5- He Qin, Postdoc
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Jointpublicationis

1BoevinkPC,McLellanH, Gilroy EM, NaqgviS,He Q, YangL, WangX, Turnbull D, ArmstrongMR, Tian Z,
BirchPR OomyceteSeekHelp from the Plant PhytophthanéestaiStectorsTargetHost SusceptibilitfFactors
Mol Plant 2016 9(5): 636638

2YangL, McLellan,H, Naqvi S,He Q, BoevinkPC, ArmstrongM, GiulianiLM, Zhang W, Tian Z, ZhanJ,
Gilroy EM, BirchPRJ PotatoNPH2/RPT 2-like proteinStNRL1, targetedy a Phytophthondestargfector,is a
susceptibilitfactor PlantPhysiol2016 171 645657

3He Q, McLellanH, BoevinkP, C Sadanandor, Xie CH, BirchP R J, TianZD. U-BOX E3 ubiquitinligase
PUBL7 actsin the nucleugo promotespecificimmunepathwaydriggeredoy Phytophthardestand Exp Bot,
20156611 31893199

4BoevinkP C , WangX D, McLellan,He Q, ArmstrongM, Nagvi S, ArmstrongM R, Wei Zhang, Hein |,
GilroyE M, Tian Z D, BirchP R J* A P. infestanfRXLR effectortargetplantPPlc isoformsthat promotelate
blightdiseas€015 Nat CommunDOI: 101038ncommsl0311

5RamesHR. Vetukuri,Zhendong Tian, AnnaO. Avrova,Eugend. SavenkowhristinaDixelius,StepherC.
WhissonSilencingf the PiAvi3a effectorencodinggenefrom Phytophthoranfestansdy transcriptionalusion
to ashortinterspersedlementFungaBiology, 2011 11512): 122533

6.BosJ, ArmstrongM, Gilroy E M, BoevinkP C, Hein I, TaylorR M, Tian Z D, VetukuriR R, HarrowerB,
BryanG, Sadanando, WhissonS C, KamounS,BirchP R . EssentiaPhytophthoranfestan®ffectorAVR3a
manipulateplantimmunityby stabilizinghostU-box proteinCMPGL. Proc Natl. Acad Sci U.SA. 2010 107
21 99099914
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with Friedrich-Alexander-Universitaet Erlangen-Nurnberg
& Max-Planck Institute for Plant Breeding Research

Lin Y, Y Liu T, Liu J, Liu X, OuY, ZhangH, Li
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