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V a r ie ty  Id e n t if ic a t io n  o f  P o ta to e s

G e d  C o rb e t t ,  D a v id  L e e , G ia c o m o  M o rr e a le ,
P a o lo  D o n in i a n d  R o b e r t  J  C o o k e

N IA B , C a m b r id g e , U K

W o rk  fu n d e d  b y  F o o d  S ta n d a rd s  A g e n c y
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T h e  P ro b le m :
• V a r ie ty  id e n t if ic a t io n  is  a n  im p o r ta n t q u a lity

c o n tro l a n d  c o n s u m e r  p ro te c tio n  is s u e
• C u rre n t m e th o d s  (e .g . m o rp h o lo g y , p ro te in

e le c tro p h o re s is )  c a n  b e  in c o n c lu s iv e  a n d
n o t  s u ff ic ie n t ly  ro b u s t

• D N A  p ro f il in g  m e th o d s  a re  b e c o m in g  th e
m e th o d  o f  c h o ic e  in  o th e r  a r e a s .

V a r ie ty  Id e n t i f ic a t io n  o f  P o ta to e s
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V a rie ty  Id e n tific a tio n  o f P o ta to e s

• In te r-S S R  P C R  fo u n d  to  b e  u n re lia b le
• S S R s  th e re fo re  u s e d
• M a n y  a v a ila b le  in  th e  lite ra tu re
• F o llo w in g  e v a lu a tio n , s e le c te d  1 0  (o n

d iffe re n t  lin k a g e  g ro u p s )
• U s e d  to  a n a ly s e  5 0  v a rie tie s  (x  3  tu b e rs )
• S e t o f 5  o f th e s e  w e re  fin a lly  s e le c te d

(u s e fu lly  p o ly m o rp h ic  a n d  g a v e  g o o d ,
e a s ily  s c o re d , p ro d u c ts  o n  th e  L I-C O R )
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Linkage
 G roup

Locus R ep eat M otif P red icted
S ize (b p)

U sed
in  database

I S TM  2020 (T AA)6 162 Yes
II S T M  3018 (G A )9 168
III S T M  1053 (TA )4(A TC )5 172
IV S T M  3016 (G A )27 151
V S TM  0013 (A C )23(A T)6(A G )9 195

V II S TM  1100 (TA )22 173
V III st-s yn1 (AC TC )6 249 Yes
IX S TM  3012 (C T)4...(C T)8 193 Yes
X I S TM  2005 (C TG TTG )3 166 Yes
X II S TM  2028 (T AC )5...(TA)3..

(C AT)3

188 Yes

P o ta to  S S R s
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POTATO SSRs

STM 3012 ST-SYN1
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V arie ty  Iden tifica tion  o f P o ta toes

S u m m ary o f d a ta  fro m  a na lys is  o f 50  po ta to  varie ties
u s in g  five  m icro sate llite  prim er p a irs .

L in kag e
g ro u p

L o cu s T o ta l
n o . o f

b an d s*

N o . o f
b an d s

p er
v arie ty

N o . o f
d ifferen t
p ro files*

S ep a ra tio n
co e ffic ien t*

I S T M  2020 8 1-4 24 0.92
V III s t-s yn 1 8 0-3 23 0.91
IX S T M  3012 5 1-4 11 0.84
X I S T M  2005 5 1-4 9 0 .77
X II S T M  2028 7 1-5 19 0.86

* from  50  varie ties
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D is c r im in a tio n  b e tw e e n  p o ta to  v a r ie t ie s  -  c o m b in in g  d a ta
fro m  S S R  p r im e r  p a irs .

P r im e r  V II I P r im e r  IX P r im e r  X I P r im e r  X II
A B C A B C A B C A B C

P rim e r  I 1 6 4 7 0 .9 8 1 3 4 0 0 .9 7 1 3 3 9 0 .9 7 1 5 4 5 0 .9 7
P rim e r  V III - - - 1 3 3 7 0 .9 7 1 3 3 5 0 .9 6 1 5 4 2 0 .9 7
P rim e r  IX - - - - - - 1 0 2 8 0 .9 4 1 2 3 7 0 .9 5
P rim e r  X I - - - - - - - - - 1 2 3 7 0 .9 6

c o lu m n  A  =  n u m b e r  o f  b a n d s ; c o lu m n  B  =  n u m b e r  o f  u n iq u e  D N A  p ro file s
( in  5 0  v a r ie t ie s );  c o lu m n  C  =  s e p a r a tio n  c o e ffic ie n t

�  1 0 0 %  d is c r im in a tio n  p o s s ib le  b y  u s in g
p r im e rs  I +  V III,  p lu s  a n y  o th e r  o n e .
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P o ta to  S S R s  - O th e r A s p e c ts :
1 . S a m e  re s u lt  fro m  s a m e

s a m p le  (tu b e r a n d /o r
D N A  e x tra c t) o n
d if fe re n t d a ys

N o  p ro b le m

2 . E ffe c t  o f g ro w in g
s ite /s e a s o n

N o  p ro b le m

3 . U n ifo rm ity  –  a n a lys is
o f  in d iv id u a l tu b e rs
(x 1 0 )

In  s o m e  v a r ie t ie s  (< 1 0 % ), e v id e n c e
o f in tra -v a r ie ta l h e te ro g e n e ity  a t
o n e  o f  th e  fiv e  S S R  lo c i

4 . “ B lin d ”  te s tin g  o f
a u th e n tic  (re fe re n c e )
a n d  re ta il s a m p le s

R e fe re n c e  s a m p le s  –  a ll c o rre c t ly
id e n tif ie d ;
R e ta il s a m p le s  –  e v id e n c e  o f s o m e
m is -la b e llin g  (4 /1 3  c a s e s )
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CONCLUSIONS (1):
 

� Use of a panel of SSRs provides a reliable m ethod for
potato variety identification

� Database production possible
 

� Further investigation of intra-varietal heterogeneity
(uniform ity) w ould be useful

 

� Analyse additional and new  varieties
 

� Survey of potatoes in com m erce
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C O N C L U S IO N S  (2 ):
 

� T h is  re p re s e n ts  a  “ d o w n -s tre a m ”  a p p lic a t io n  o f  S S R s  –
m a rk e rs  c a n  b e  u s e d  th ro u g h o u t th e  p ro d u c tio n  c h a in

� T h is  a ls o  p ro v id e s  a  m o d e l fo r  v a rie ty  a u th e n tic a t io n
w o rk  (c f . p ro te in  e le c tro p h o re s is  in  c e re a ls )

 

� W ill b e  in c re a s in g  u s e  m a d e  o f  m a rk e rs  fo r  th is  k in d  o f
tra c e a b ility /q u a lity  c o n tro l w o rk

 

� V a rie ty  re g is tra t io n  p ro c e s s e s  s h o u ld  n o t b e  le ft
b e h in d
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