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Resistance to P. infestans MP324

Potato, Solanum tuberosum L., is the fourth most important crop species in the world
grown for human consumption and starch used in industry. With many pests and diseases that
attack potatoes, their cultivation requires large amounts of pesticides to secure yields. Potato
originates from the Andes (Fig. 1) and over 200 related tuber-bearing Solanum spp. can be found in
America. These potato relatives are either wild or cultivated by local communities. They can vary in
ploidy (2, 3, 4, 5, 6x) but many of them can be crossed with diploid or tetraploid S. tuberosum. In
contrast to modern European potato cultivars, potato relatives co-evolved in America with pests and
pathogens and can be the source of resistance to many of them.

Solanum guerreroense (Fig. 2)

IS a hexaploid species with
Endosperm Balance Number = 4,
which makes it crossable with
cultivated potato. It is a source of
resistance to Phytophthora infestans B
causing potato late blight (Fig. 3). _ ¥ W -3
This species was discovered in R - = Mg
Guerrero, in Mexico, in coniferous By e de ) - R
and oak forests (Fig. 1). It is very rare e

and perhaps even extinct in its
natural habitats. Within tested
accession of S. guerreroense, we
found also a desired low level of Mexico
enzymatic discoloration of the tuber e
flesh and resistance to Potato virus Y . i -
(PVY, preliminary results). o3

' =% Number of species:

Resistance to P. infestans MP1777

Figure 1 Origins of potato wild relatives: the Andes; A.
Peruvian landscape, B. distribution of wild potato
relatives (Jansky, In: Singh, Kaur (ed.), Advances in
Potato Chemistry and Technology, Academic Press,
2009, pp 27-62, modified).

@
®

13 Iph

55 acl
8 pne
30 ktz

— — —
—_ —

333096 grr
333099 ant
333141 sim
333074 rzc
333108 plt
333138 pne
333100 sto
333119 aem
333124 spl
333130 ktz
333139 fmmt
333110 fen
333096 grr
333159 pta
333117 nnt
333147 pta
333149 mcd
333141 sim
333074 rzc
333129 ber
333148 hou
333099 ant
333100 sto
33313
333
333
333
333
333139 fmmt
333121 ktz
333069 par
333155 acl
333114 dls
333113 Iph
333103 gbb
333112 fen
333150 arp
333110 fen

333129 ber
333
333
333
333
333
333
333
333

333117 nnt
333159 pta
333147 pta
333149 mcd
333148 hou
333157 ver

3331

Accession Accession

Figure 3 Late blight resistance of 29 accessions of Solanum species originating from the VIR
collection and preserved at IHAR-PIB, A: mean results of detached leaflet tests (Fig. 4) with P.
infestans isolate MP324 (2018-2020); B: P. infestans isolate MP1777 (2017-2019). The mean
values of the resistance against P. infestans are shown as squares, the box represents standard
error, the whiskers indicate minimum and maximum values, circles are outliers and extreme values ,
are marked with an asterisk (Janiszewska et al. Potato Res. 66, 1-21 (2023)). Resistance in 1-9 A 4 ~—
scale, where 9 means the most resistant. Green ellipses mark S. guerreroense.

Figure 4 Detached leaflet test for late blight resistance.

Selected clones of S. guerreroense were tested for the

GRR from 1 seed accession presences of the late blight resistance genes described

' in literature using techniques based on next-generation

GRR1 x evl ——  F1,  x  cv21 > BCH, sequencing: Amplicon Sequencing (AmpSeq) and

Resistance gene enrichment sequencing

il X IS - BCY Resi (RenSeq).The results indicate that the resistance in our

GRR3 X w3 —— Fi1, X  cv.23 - BC1, ge?;'(s;;gﬁ mafcerial IS new anq can widen the speptrum of

mapping resistance genes available so far against P. infestans.

GRR4 x cv4d —— F1, X  cv.24 > BC1, P We plan to cross selected S. guerreroense clones

o (GRR1-GRR20) to various potato cultivars (cv. 1 - cv.

GRRST X ovo —— Flg X = cv2s5 ~ BC1; 10-20 individuals 20) in order to introgress the late blight resistance and
of each BC1 . .. :

GRR... X ¢v... — F1_ X oy . BeT 8 oth_er potentially beneficial .tralts, such as EVY

resistance and non-darkening tuber flesh, into

GRR20 x ¢cv20 —— Fly X  cv40 - BCH,, Breeding resistant cultivated potato gene pool (Fig. 5). Within F1, a

potato cultivars mixture of penta- and tetraploids is expected. Selected,

2 4x 5X, 4x X 4x late blight resistant tetraploid will be further crossed

with potato cultivars, and the obtained population will

: : . : : , be used both for genome-wide association study and
Figure 5 Crossing scheme for introgression of S. guerreroense (GRR) into cultivated potato gene o e (i 6 weElD GUiiEs EEEa i ke

pool. Cv. 1 — cv. 40: different potato cultivars. blight.
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