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Construct i on of  an i ntegrated 
mi crosatelli te and key morphologi cal 

character i st i c database of  potato 
var i et i es on the EU common catalogue

Par t  1: Di scussi on of  morphologi cal 
and molecular  data

Lysbeth Hof
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Project

• Results from a project car r i ed out by 4 DUS 
test i ng stat i ons, and co- funded by CPVO

• Par tners:
– SASA, Uni t ed Ki ngdom
– BSA, Ger many
– COBORU, Poland
– Nakt ui nbouw, t he Net her lands

• 2006-2008

• Thi s presentati on i s par t  1 of  2

 
 

 

 

Background

• DUS test i ng for  potato i n 
Europe i s de-centrali zed 

• >100 appli cat i ons for  DUS 
each year  i n Europe

• to date, no exchange of  
var i ety descr i pt i ons

• li ve reference collect i ons li mi ted
• demand for  rapi d i dent i f i cat i on methods
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Background

• UK and NL separately already had star ted work 
on molecular  markers i n potato

• As of  2004 forces were joi ned, result i ng i n 
thi s project

 
 

 

 

Acti vi t i es

• Scope: 
– Pot at o var i et i es of  t he EU 

Common Cat alogue 2006 
(1104 var i et i es)

• End result :
– Mor phologi cal  descr i pt i ons 

of  733 var i et i es
– Li ght  spr out  pi ct ur es of  377 

var i et i es
– DNA samples + SSR pr of i les 

of  900 var i et i es
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Morphologi cal descr i pt i ons
• I n total 856 descr i pt i ons of 733 var i et i es:

– 622 f r om a si ngle count r y
– 99 f r om 2 count r i es
– 11 f r om 3 count r i es
– 1 f r om al l  4 count r i es

• Character i sti cs:
– l i ght  spr out  char .
– TQ char . wher e avai lable

 
 

 

 

Morphologi cal descr i pt i ons
• Gui deli ne: TG/ 23/ 6, except UK: TG/ 23/ 5

• Both gui deli nes are di f ferent for  some 
character i st i cs: for  these the UK data were 
not used i n compar i sons

• Compar i sons based on 12 var i et i es wi th
descr i pt i ons of  ≥ 3 countr i es
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Morphologi cal descr i pt i ons
Quanti tati ve data:

438-34-54Country C

231003121di f ference

658835263Country B

529832373Country A

10 ...98765431

char acter i st i cVar_xx 

 
 

 

 

Morphologi cal descr i pt i ons

0 2 4 6 8 10 12 14 16

Var_01

Var_02
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Var_08
Var_09
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Var_11
Var_12

identical
1 note diff.
2 notes diff.
3 notes diff.
4 notes diff.
5 notes diff.
6 notes diff.

Quanti tati ve data (15 char .):

f r eq. of  obser ved di f f er ences 
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Morphologi cal descr i pt i ons

(Pseudo- )quali tat i ve data:

f r equency (nr . of  var i et i es)

0 2 4 6 8 10 12 14

lightsprout shape

tuber flesh colour

tuber skin colour

tuber eye colour

identical
different

 
 

 

 

Morphologi cal descr i pt i ons

• Conclusi ons:
– Descr i pt i ons var y bet ween di f f er ent  sour ces 

(count r i es)
– Descr i pt i ons of  t he same var i et y f r om di f f er ent  

sour ces would have been declar ed di st i nct  i n 
almost  al l  cases

– Exchange of  descr i pt i ons bet ween of f i ces i s not  
usef ul  f or  r ef er ence col lect i ons

– Compar i sons should be car r i ed out  si de-by-si de
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Molecular  prof i les

• I n total 900 var i eti es
– samples col lect ed f r om own r ef er ence 

col lect i ons
– samples obt ai ned f r om br eeder s/ mai nt ai ner s

• More than 200 var i et i es wi th samples from more 
than 1 source

• Most var i et i es analysed i n 2 labs (NL and UK)
• Many var i et i es 2 profi les per  lab (UK)
• I n case of  anomali es/ doubts: var i ety re-sampled
• => i n total almost 3000 profi les scored

 
 

 

 

Molecular  prof i les

VI I ISSR1

V5148

I5136

I V3012

I X3012

VI I3009

XI I2028

XI2005

VI0019

chromosomemar ker

Used markers:
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Molecular  prof i les

• Potato i s tetraploi d: 4 alleles present per  
marker

• Alleles were scored as absent/ present:
– no i nf or mat i on on number  of  copi es per  

al lele i n each var i et y
– ‘al lel i c phenot ype’ (ACF, not  AACF)
– no dat a on al lele f r equency i n populat i on

e.g. chr omosome VI :

A A C F

 
 

 

 

Molecular  prof i les, scorabi li ty

• I ni t i ally between labs a substanti al number  of  
small di f ferences i n scor i ng of alleles

• Often thi s concerned the same alleles

• Fi ne tuni ng of scor i ng (deci si on rules)

• A few alleles remai n notor i ously unreli able to 
score (dependi ng on equi pment used)
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Molecular  prof i les, scorabi li ty

• Wi th mult i ple samples/ analyses consensus on 
cor rect  prof i le can be reached

• Di scardi ng these alleles i n analyses has no 
effect  on effect i veness of  database

• When constructi ng a database: analyses at  2 
labs enhances robustness

 
 

 

 

Molecular  prof i les (900 var i et i es)

0.93175.511914SSR1

0.98513.9251205148

0.92142.854115136

0.79320.11443023
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0.81342.148143009

0.90232.26292028

0.80370.42162005

0.92171.861100019
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#  di f fer ent  
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#  allelesmarker

 
 

 



BMT/11/9 Rev. Add. 
page 11 

 
 

Molecular  prof i les (900 var i et i es)
STM5148 (20-251) 13.9% unique STM3023 (4-14) 0.1% unique

black sl i ce: 
combi ned uni que pr of i les

 
 

 

 

Molecular  prof i les (900 var i et i es)

• Apar t  from known mutants, 8 pai rs wi th i denti cal 
prof i le were found:
– 1 al r eady suspect ed bei ng t he same
– 1 al r eady suspect ed bei ng mi slabeled
– 1 al r eady suspect ed bei ng mut ant , not  of f spr i ng 

as was clai med
– 5 unexplai ned 

• al l  pai r s have ver y si mi lar  mor phologi cal  
descr i pt i ons

• mat er i al  r e-sample, i dent i cal  r esul t s
• anot her  31 mar ker s used, i dent i cal  r esul t s
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Molecular  prof i les, probabi li ty

• No al lele f r equenci es avai lable
• Based on most  common al lel i c phenot ype per  

mar ker : 

1 i n 2.8 mi l l i on

• (Common ancest r y not  t aken i nt o account )

Probabi li ty of  2 unrelated var i et i es showi ng 
i denti cal prof i le by chance?

 
 

 

 

Molecular  prof i les, di stance

• Jaccar d si mi lar i t y of  al l  pai r  wi se compar i sons
• Tot al  number  of  compar i sons: 404,100

Di stance between var i et i es based on alleli c 
phenotypes?
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Fr equency di st r i but i on of  pai r  wi se compar i sons

 
 

 

 

Fr equency di st r i but i on of  pai r  wi se compar i sons:
close up of  upper  t ai l  end
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Fr equency di st r i but i on of  pai r  wi se compar i sons:
close up of  upper  t ai l  end
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Si mi lar i t y 1.0:
18 pai r s

-10 known mut ant s
-8 unexpect ed pai r s

 
 

 

 

Fr equency di st r i but i on of  pai r  wi se compar i sons:
close up of  upper  t ai l  end
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1 pai r

-equi valent  t o 2 al leles
- r elat ed (one i s par ent  
of  t he ot her )
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Fr equency di st r i but i on of  pai r  wi se compar i sons:
close up of  upper  t ai l  end
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Fr equency di st r i but i on of  pai r  wi se compar i sons:
close up of  upper  t ai l  end
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Molecular  pr of i les, labeli ng

• 21 cases of  mi slabeled samples (1-2% of total)

• These cases all were brought to li ght  and 
solved by the use of molecular  markers

 
 

 

 

Molecular  prof i les, denomi nati on

• Same var i ety name - di f ferent  prof i les?
– var i et y names ar e r e-used
– old var i et i es f r om bef or e r egulat i ons on 

denomi nat i on
– mi slabel i ng
– help f r om pedi gr ee- i nf or mat i on

• www.plantbr eedi ng.wur .nl / potatopedi gr ee
• www.eur opotato.or g
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Molecular  pr of i les, stabi li ty

• Only 1 var i ety appeared to have a genui ne 
polymorphi sm:
– samples f r om 2 count r i es consi st ent ly 

di f f er ent  f or  pr esence of  1 al lele (mut at i on?)
BDF - BDFI

• Conclusi on: molecular  prof i les of  var i et i es 
(based on these markers) seem to be very 
stable 
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Molecular  prof i les, bli nd test

• Effecti veness of  database tested by 20 bli nd 
samples (10 from PL and 10 from GE)

• 18 samples 100% match i n both UK and NL

• 2 samples i denti cal, could not  be separated
(already establi shed as unexpected matchi ng 
pai r )

 
 

 

 

Molecular  database, recommendat i ons

• Analyse samples i n dupli cate
– pr ef er ably col lect  samples f r om mor e t han 1 

sour ce
– i n case of  doubt  on i nt er pr et at i on of  al leles, 

r e-analyse

• I f  i mplemented i n DUS: 
– ext r act  DNA samples f r om i dent i t y mat er i al
– pr ef er ably st or e DNA at  2 locat i ons
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Use of  molecular  markers i n DUS

1. Check i denti f i cati on reference var i et i es

2. Select  reference var i et i es wi th hi gh geneti c 
si mi lar i ty and i nclude i n tr i al?
(i n addi t i on to other  select i on methods)

3. Develop adjusted gui deli ne/ protocol wi th 
morphologi cal as well as molecular  
character i st i cs?
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