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Advantages of DNA in PVP sytem
PVP R4 H DNAKIR

PVP system based

on morphology
ST APV R 4

T e—

e DNA databases
o  DNAZHEFEE

* DNA markers are suitable for harmonization
DNAFRICIE G RN

* No phytosanitary rules apply for DNA
o A AR E T DNA

* DNA profiling is faster and cheaper then growing trial
DNA 7M1 bl AR K 56 B R B8 e




DNA in PVP system
PVPRZF HIDNA

UPOV-BMT

The Working Group on Biochemical and Molecular Techniques and DNA-profiling in
particular (BMT) LV FR 7 FHRRTAEL, #F7EDNA P TE4 (BMT)

MODEL 1: Characteristic-specific molecular markers
B FRERE S E 0 T hRid
MODEL 2: Combining phenotypic and molecular

distances in the management of variety

collections
2. é%é.‘i%i%n"?ﬁﬁﬁ e A £ B




UPOV - Model 1

UPOV-EL31

DNA Markers as Predictors of ‘Traditional’ DUS
Characteristics X “#4:” DUSHHE I TN E FHDNAKRID

* Gene-specific markers for predicting individual phenotypic characteristics.
TR AN A2 YRR AIE 1 22 R R e M A i
 Examples:
- Flower or Fruit colour (red or yellow bell pepper)
- WEEECRE (LB A
- Cytoplasmatic Male Sterility in Brassicaceae (sterile or fertile flowers)
- TFERHEDA SN E (N EECR B E)D
- Disease resistances in tomato (resistance or susceptibility against Fol
infection)

BHHITGIE (LRI

* Reliable linkage between the marker and the expression of the

characteristic required.
P 5 ARIA I R R A B A FEK 2R




Resistances in DUS test tomato
EHFEDUSIRL

* Resistance / Susceptibility for the obligatory diseases (information on the TQ) is

used to select relevant reference varieties (grouping characteristics)
SXof SR 1A 000 PRI/ 2 S (TQAE IR T R AH SC 228 il B (43 ZHLARFALE )
* The breeder must claim in the TQ ‘real’ resistance or ‘real’ susceptibility, as
morphology is always leading.
BMFHLALETQH A W] “HIER” Fithek “HIEN” ZEE, FATRE RN
* Information on TQ for a candidate variety must be confirmed
WU MBI A TQAE 2
* Confirmation is done by bio-assay or by a DNA marker test
LA M E BUDNAARIC IR 36 BT R A
* The DNA resistance marker needs to be predictive for the bioassay results
(reliable correlation)
DNAHUPEARIC 7 ZE T AP & 45 8 (T SEAR DM
* If thisis the case, the UPOV guideline gives a protocol of the bio-assay and of the
DNA marker test as alternative
IR FEX MG L, UPOVIEEIZG H 1Al i€ FIDNAAR ) 77 ZAE A B




DNA marker for Resistance in DUS test tomato
FADUSHLEFIDNAFRIC

04MEF
Uik A E—

T DNA = RES
#24 homozygous /I _
Resistant allele \ . Confirmed

resistant

#24 heterozygous
both alleles H‘_—L,l‘gi E/‘] \ —————
#2455 T DNA = RES
AL B A Contradiction

#12 plants (heterozygous) resistant allele
#12 plants (homozygous) susceptible allele
#12 HEM O EF) Itk l
#12 KEY) (LI EF) B RN

Genetically NOT uniform - S £
\ Bio-assay4: 4l 5&
R Y




Strategy when using model 1
AR E R 7

Dominant marker Co-dominant marker
1. PCRresult Resistance Resistance marker Homozygous Homozygous
marker absent resistant or susceptible
PCR4E present Thitbrid heterozygous#i | 5y /&4l &
PriEpric PEAi & ER &
2. Conclusion Resistant Susceptible, or a Resistant Susceptible, or
DNA U PCR reaction failed, | #u{E1 Resistant (based
or Resistant (based on a different
DNAZ5 18 on a different gene) gene) 7 &1,
Sy, BUPCRR EEANELINE-S
R, BB (2 TAE R D
TAN A R A
3a. TQ info RES | Okay: Okay:
TQfE B conclusion conclusion
resistant resistantHi 4 45
pitkghie 17
3b. TQ info Confirmation by Okay: conclusion

SUSC TQfg R bioassay (# plants)
LRI E RN (FE

/D)

susceptible
Pt




Model 2 (Morphology + DNA)
X2 (BEZH+DNA)

AIM CHR)

- Increase reliability: expend the collection of reference varieties by the

use of DNA databases when living reference collections are limited.
- WGIRTEETE: HTEARS RGOSR RIS, @ FHHDNA G BRI N2

- Minimize the risk of incorrectly excluding reference varieties from the

trial by setting thresholds for minimal distances.
- B R ERLRSHIBIE, RIS A IR 2 1SR XS

- Safely exclude varieties of common knowledge from the trial to

reduce workload and costs without decreasing quality of the DUS test.
- AEAFKDUSHN &R THOL T, AE HHERR 20y b, s> TAEEA A




Example (NL): Potato
B (NL) : %RE

Limitations of current system (without DNA)
LRI RGN RRYE (JEDNAD

e Limited (living) reference collection
AIRE Gl /Y

* Limitations due to Phytosanitary risks and costs
RELADRL 928 PLISE AR s AR 1 B A1)

* Limited coverage of database
Kt PR 75 A R

* Variation of morphological data

TSR A




Example: Potato (NL)
Bl BHE (NL)

Combining Morphological and Molecular distances

Cityblock distance

Morphology
Threshold
i

0,2 0,4 0,6 0,8 1
g Jaccard distance




NL: use in POTATO
NL: HT58%=%E

DUS test based on morphology and DNA:
BT A FIDNAKIDUSHR :
* Firstyear (35—4) :
e start of season: lightsprout test (photo) and DNA profile
o FIHAA OSSN (K]) FIDNA K%

* DNA results, molecular distance and matches are provided for all candidates before the planting of the
DUS trial, impact on selection of similar varieties

o {EDUSIAIGHT, $RULATEFILFHAIIDNAL R, 70T EMULECY), SE00 AR AL & ik 5
* Growing season: morphological observations as usual
o ARKETN RETUE
* End first year (ZF—H450)
e DUS decision based on morphological description and DNA profile compared with the databases
o FETIREHIAFIDNA FHE 1) e o 5 5l R AT LU AR
« Second year test for candidate varieties only when (i 5 Ff (1) 55 — 4R MR AE LR I5 it T i
17)

e Candidate/reference pair below threshold for morphological distance (cityblock distance < 0,05)
o fEE/ZHEE T IEAEEBME (cityblock distance<0.05)
e Candidate/reference pair below threshold for molecular distance (Jaccard < 0,15).

o EE/ZEIMET A s T8 (Jaccard<0.15)




NL: use in POTATO
NL: HTFESRE

Advantages fi#) :

e Significant expansion of reference collection (potentially cooperative
DNA labs) reduces the risk of granting right for varieties that are already

common knowledge in other parts of the world.
S MR B E I (BER S TEDNASEL %) FRAK 1 A A At X S 2 9 AT 4 0
& A A 2 BRI 1 XS

e Detection of most similar reference varieties (Jaccard distance < 0,15)
« KZEHLZ B8 A IR (Jaccard distance<0.15)

* |In most cases the duration of DUS trial can be reduced (cost reduction)

without affecting the reliability of the DUS test.

SERZHIEOL T, AT LAARAIDUSIRES FIRFSN TR (BRAREAS) , A2 IDUSEES 1 7] 5%
e The DNA database can also used to check stability when renewing
reference material

ofE BHT 2 MR FR IS, DNAZRE 2 7] DL SR A B e e P

e Spin-off: the DNA database can be used for other purposes than DUS.
ATA " . DNAE s 7] LU T HAth H (1)




Example (NL): French bean
w~F (NL) : [UFEE

Problem: Many varieties in same group (TG/12/9 Rev. 2). Based on grouping
characteristics 15-20 reference varieties are selected for every candidate.

. 5 —2KBER Y E FM(TG/12/9 Rev. 2), RIEMHETR S, BAMEIE Ak £
15-20 NS i Ff .

Too expensive K55
No efficient side-by-side comparison

B IFAT R

Aim: improve efficiency in DUS testing for French bean
and other crops with normally two growing cycles

HE: &m0 EDUSKACE,
I H AR08 H AT P A 2E KA 3]

Genetic selection of similar varieties

for the first growing cycle
FAM gt Pl — A < ST I 82 1% 326 7




DNA profiling — DNA similarities first selection
DNASMF —— DNAFEBLHE kiR (short) list
of varieties

to be put
¢ check morphological database _ in field trial
TN AR 3 Fonix afwezig (15t4CVC|e)

= ) Hansi afwezig . ( !Fﬁ) H

' Bravo afwezig | [ i

_ discard on QL grouping chars only, * Sima  afwezie 2 > firk (1
JE 3D

i_Drpmtg' 2 aanwezig 2
Wl FE QLo 4LRFE " Gelvert  aanwezig |
! Brudpeko) 3anwezig r
}_Stg-kklmé' i anwezig r

prowing cycle - )
BE—EKEH Extra similar

. . varieties needed?
)y-side comparisons and -

ete description

‘paper check’
morphological

database >

discard on all
chars

WA S AL |

Not clearly Distinct
and/or extra
similar varieties

T BRSO needed: normal
N, 2 2nd growing cycle

ANBH S [ X 43/

B AR ALY i

“paper check”

I8 621

LA e et ik

PR B IE 2R
A KR



growing
cycle
—AK A

Candidate
fi5 3% & A

Closest similar
variety from 1st
growing cycle
58 - 1"EKAYR
Bix

Extra similar varieti%\
from ‘paper check’

i’ h k’
paper ¢ fyf‘réﬁ'(]ﬁfﬁﬁl‘*ﬁ

FH A AL

Side-by-side comparisons

Positive
decision on

Distinctness
Xt 22 A
TR R €




French bean example
U 28 {1 5

Advantages i#) :

The selection of reference varieties is not based on
the information in TQ but ONLY on DNA profile.
ZRYBNEFEARETTQHIMER, MR TDNAKE

Reduce costs and workload.

> A T AR &

Selection of similar varieties based on morphology
using own reliable description. So, relevant refs that

might be missed by DNA selection first year are

identified in second year.

HETSFIER AR IE S, KA e SEMIE, Dk, 52 —FEaE 1
55— SEDNAEHE A (e I8 (1A 2 2 [ R




Thank you for your attention
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