FIH SSR FFIE A LM FZE W TR INERIEE—RT DUS HES m
FPAR SEHE S5 4E 4N
Development of Databases of Molecular IDs of Ornamental Varieties using SSR Markers for PBR
enforcement and DUS Examination

E R EE YT FUESLRE

Laboratory for Molecular Identification of Plant Varieties, NFGA

2020/12/14 1
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FERZ Content

1. B FIRCHXK FIF 2 BBYFRIC Use available markers

Developing molecular markers for variety TF % #rB94RIE Develop new markers
identification

2, #RdLEY) mPHDNATE S B FERATEIME | NERE | 40

Constructing DNA Profiling for Pyp >R Pandsireets Digital codes || QM Code

3. B THRANKIENAGR

Scenarios of using molecular techniques

2020/12/14
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SFrne A

Development of molecular markers

2020/12/14 3



&
Plant Variety Rights Enforcement Seminar 184 i HUEEZTITS

ﬁ%ﬁﬁﬁ*@ﬁfﬁﬁ Database of Molecular IDs of vareities

HEEN F s F IR R FIERDNASCHY
App. of database Database of MID DNA profiling

DNARE SR &R 5|40 T ERRAEAL

DNA Sampling Marker selection Protocol

standardization

2020/12/14 4
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2020/12/14

B AR &ZMrEE Technical development Stage

RIE RIS EE Sample collection
v 4P BESRTH FHEARYE B L TEIE 104 varieties from Beijing Botanical Garden
v NAZEmMHREEARWEBR BEMR L 48 varieties from Rose DUS examination station, Kunming

SSR #RridiZFE SSR markers screening

v MBEFICEAUIEE T 130 1SSRERIE over 130 SSR loci from published papers
v 40 PSSRILEFTIN L 27514 40 SSR loci are polymorphic

Fa IR 5l
v 3T RFEA0NSSRIL A BRIEHEN Y FERABE (FERF TR
v HASFE AR X5 FF




Plant Variety Rights Enforcement Seminar & 47Eh R HEE LA TS

MoLecuLar ID

)= §|:'ﬁ':|ﬂl§§7|‘¥ Sample collection of Rose varieties

A

Rose DUS test station
Jﬁ

i —————

B Z=MhR
Rose DUS test station

2020/12/14



E | 7k Capillary electrophoresis

M+ Leaf sample

DNA}ZBX DNA extraction

2020/12/14 7
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MoLecuLar ID

Nucleotide .
Locus i . Total number of  Region
diversity i
Name - o mutations () - length (bp)
(m) - '
Rhep2 - 0.00193 - 3 . 0.3446 - my
Rhcp5 - 0.02362 - 53« 27 0 0.9016 - trnK-UUU-Rpsi6. <
Rhcp6 + 0.06351 » 0.9885 - rpslo-trnQ-UUG .«
Rhepll - 0.04529 - ) 13- . 0.5339
Rhepl3 - 0.00906 - 58« . 0.5196
Rhepl4 - 0.05264 - 76 ¢ 3 ] 0.8277 - atpH-aptL »

Rhepl6 - 0.00891 - 34, 2170 - 0.9495 - rpoCl <

Rhepl9.  0.04801. 48 . 3534 . 0999 . petNpskM. - ﬁéﬂ *I:l]

Rhcp22 - 0.01792 - > > 0.9727 Rose varieties

Rhep24 - ).02778 « 23 . 0.1043 - 0.9084

Rhep29 - 0.01671 - 48 - 322. 0.4523 - 0.7457

Rhep31 - 0.03396 - 53 20 0.5046 - 09991 -  rpsl8-rpl20-
Rhcp34 - 0.03085 - 2. 272 0.3925 - 7929 - rpl 20+
Rhep38 - 0.07443 -

Rhcp4l - 0.01791 -

“a’ indicates the discriminating power base on the genotype of ¢ b’ indicates the discriminating power base on the genotype of nucleotide mutations.«

2020/12/14 8
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MoLecuLar ID
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SSRZFZLTUE cp SSR variation in rose varieties

B Z=m#f

Rose varieties

2020/12/14 .
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MoLecuLar ID

matk

-~ ONN-0uy

tr‘nK Uuuy ps16 tnR  atpA atpF atplrps2
- g— «

Rosa roxburghif atpH
Rosa praelucens
Rosa odorata var. gigantea

Rosa chinensis var. spontanea

Rosa multifiora var. Margo Koster

gene
exon
mRNA tRNA
CNS

EREAE —nmm
Different rose species o 5 o o oo e 2

et
mié

2020/12/14 1
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Plant Variety Rights Enforcement Seminar & 47Eh R HEE LA TS

-5 44 B K| 2B SNPZE 57 [X 43 #fr SNP mutation in cp genome

MoLecuLar ID

0.0500

0.0300

R
oow00 | 1 - , | | Rose genus

2020/12/14 12
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FrEMTEE Standardization stage

DNAZER4L{£ Optimizing DNA Extraction
B B.CTABEMR FI& % improved CTAB or Commercial DNA Extraction Kit

¥il>5 |47 1% Core Primers Selection
X805 | 40+ 731 R 4105149 7 pairs core primers + 7 additional primers

¥R RFhiE$E Selection Standard Variety

ATHRE 547 R FALEE R K/ Calibrating the Size of Alleles
FEEAFEHR I8 R BAV BB A R X EL 4 Ensure Data Comparability

PCR=4714&3M| DNA Fragments Detetion
EMFTIEBIKE (Beckman 8000Z2%1, ABI 3730%/SSR-seq3E)

2020/12/14 13
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i o7 B IERRE FE I E

Development of database of variety MIDs

2020/12/14 14



HIEEEY RMrEX Database Extension Stage

> miSRiIRE & B E sampling
v £IERAFMIREE (700+43) from DUS test station 700+
v’ 3R15DNAS T 8UEE£1600 s 600+ DNA profiling

> BB EE{E B #%:0:5] 49 Core Primers using to Database
v T30S, £3B600%% A i
v TR RZO 514, B4

2020/12/14 15
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MoLecuLar ID

2020/12/14

Variety Name

P1-Rw3dE1Z

PE-H10D03

P3-CTGEZ3

B == mTDNAE S EE#43E Database of DNA Profilies

P4-RwlONMZ4

PE-Rw3g4lZ

ARG

Al

A2 | A3

A4

Az

43

A4

Az

43

hd

Al | AL | 43

Ad

41

42

43

Altesse75

205

240

281

288 287

236

268

205

233

2581

239

244

273 286| 299

236

239

2688

Elina

199 2058

243

249

239

263 286

233

186| 193

240

243

278| 286

233

281

Faithful Friend

186 152

240

244

263 288

233

236

Falstaff

TAOME A+ [&]

183 185

233

288 259

231

236

Ferdy

HIEXHISNR

192) 159

233

239

203 288

236

239

Festival Jewel

;s =

iy

186 152

233

244

263 285

236

239

FEEW

183 159

240

244

297 259

231

233

Fiona

2

186 153

240

249

288

239

268

REE

183) 205

233

239

269 272

239

281

Nelson's Pride

SESEL

183 2058

239

244

279 286

268

Norwwich
Cathedral

ZAE

183 185

242

246

263 278

239

245

K4

186) 209

240

244

279 2859

239

239

HEg 3K

183] 192

240

237

269| 297

239

268

Nostalgia

FIEF SR

195) 159

240

273 285

233

239

Old Blush

E=A

192) 155

233

244

286

239

268

Open Arms

ity

183) 205

239

285

233

235

Oranges and
lemons

el e

186| 205

240

263

233

281

okl

192) 2058

281

278

239

239

3E

192) 2058

240

269

239

231

1A

186| 205

242

285

233

238

Robusta

FEME (Fk

192 159

239

286

239

239

Romantic
meillandina

186| 205

240

269

233

239

201

203

240

288

239

268

186 205

235

279

233

236

Rose Ball

186 152

248

279

239

2581

Rosita Vendela

183 152

239

286

233

239

183) 203

240

286

231

235

Sweet dreams

2k (EEatstaED

186| 2058

233

279

233

239

EEFL

186 1585

240

286

233

239

BERA

199 2059

242

289

233

239

Pk

B 3tk 5 Single collection

162 [ 2014061 2016067

201 FFE & 51

2

% 3tk 5 Multiple collections
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2020/12/14

+ H mFDNAFE 4L EEDatabase of DNA Profilies of tree peonies

># R 6784 FF R AR AS material: 678 varieties
v 357McEE B B SR FE 357 varieties from national peony genebank
v 327U sE g4 RS 327 varieties from DUS test station

>SSR Fric ik Selection of SSR markers

v BZEFFK T 601SSR Developing 60 SSR markers

v I B R RFIGEEFFSSRIRIEAE 500X, 487X SSRE| M ATt M BIPCRY =4

v BEEEEAMBIGEE 78SSRIAL A, HAFZ1604SSRAL ST BIPCRY =4 HA 251

v" over 70 SSR markers was mapped to chromosome, and 60 SSR markers were polymorphic

> IE#E3#4T Be doing this work
v KREREARNSE R0

v 05| R

v’ B o PP B

17



MoLecuLar ID

2020/12/14 18
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MoLecuLar ID

* 4 HERLEHEHM BB S oE B EEbRD

Locus3 <

Locus4 »

Locus5~

Locns6 ~

Locus7#

Locus8 -

Locus9

Locus10+

AL

AL

#2 o

AL

#1e

AL

AL

AL

AL

#le

AL

#2o

AL

#1e

AL

AL

AL

AL

AL

AL

EF 151

144

135

EE2 5

140

135

N

CFG1012+

155

176

£EH
CFG37«

HiE3 S

BEdigh 1 e

g2 %

it 95 47 ¢

HkeE -

Bikamme

=EMT e

EAME 5.

Lttt

a

it 2

Fl

LHLE.

it 1 54 -

2020/12/14




&

2

MoLecuLar ID

197/201

235/235

173/176

201/209

243/246

BSW56

175175

5 R FhDNAIE &L

177/186

BSW69

171171

159/159

197/199

235/237

1731173

201/201

BSW49

240/240

167/175

180/192

DNA Profilies of Bougainvillea varieties

BSW69

1731173

156/156

199/199

235/235

173/176

201/201

240/243

175/175

186/192

175/175

159/159

197/197

235/235

173/173

201/201

240/246

167/167

177/180

171173

162/162

197197

*/*

173/173

201/201

240/240

173/173

177/192

175/175

159/159

197/197

235/235

1731173

201/209

243/246

167/175

177/186

171173

156/159/162

197/199

235/239

170/173

201/211

240/246/249

175/175

177/192/195

171175

159/159

197/197

235/235

173/173

201/201

240/246

167/173/175

1771192

173/173

156/159

199/199

235/235

173/173

207211

243/243

175177

186/192

177/181

150/159

1971197

235/235

1731173

201/201

240/246

185/185

183/183

1731173

156/159

197197

235/235

173/176

201/201

240/243

175/175

186/192

175/175

156/159

197/197

231/235

173/173

201/201

243/243

185/185

183/183

173/173

150/159

199/199

235/235

170/173

201/211

243/246

167/167

180/195

175/175

159/159

197/197

235/237

1731173

201/201

240/246

167/167

177177

171173

162/162

197/199

2371237

173/176

201/209

243/246

167/167

177/189

171171

159/159

1971197

231/235

1731173

201/201

243/246

181/181

177183

1731173

150/162

197197

231/231

170/173

201/209

240/246

167/167

177/192

171175

'k/*

197/197

235/237

173/173

201/211

243/249

199/199

177/183

171173

159/162

1971197

235/235

1731173

201/209

240/246

1731173

1771192

175/175

159/159

197/201

235/235

170/173

209/209

240/246

199/199

195/195

173/173

BT =AE5S FEHIESIERE SSR marker profiles were developed for 144 Bougainvillea varieties

159/159
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Scenarios for applicaton
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mnfa i Sample error, propbabaly!
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AR amFp 1

Poplar Variety 1

B mip 2 EFTY S
Poplar Variety 2 SriliEe
wRt i 3

Poplar Variety 3

TR 4

Poplar Variety 4

i S 5 FE S
Poplar Variety 5 Candidate

20184ELL 3R 434 T 51N 71 & SR # Five Poplar varieties were tested, 2 of which have the same DNA profile

2020/12/14 23
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MoLecuLar ID

“White Marb?) Koster” #°

i
5000 I \
f
2500 ’ "
- I ‘ ]U Hw i | \LI " Al
o B b TN S T il M

RUERTE () , {BDNAELIE EHH{. Mophloically different, highly similar in DNA profiles
BAEN (EFF. RHZFSEM) Common in flower and fruit plants

2020/12/14 24
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20195F, HBIMIR T BrARBk B AL Rl440
HAWNAENN L= _EFAELIAISSR
a2

Four accessions of Actinidia chinensis were
tested by SSR markers.

The results showed that two accessions
have same SSR fingerprints.

EDV or same accession?
More phenotypic data

2020/12/14 25
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R #155 E RAY 2 A Application in National listing

AL TR, RITE, B 7 FERANAEE,
Technical system for molecular IDs for varieties of Populous L., Robinia pseudoacacia and Catalpa L.

S:E_F7T_E H7 EO07.Ba Run date and time: 12/21/2016 - 17:52:34 > 12/21/2016 - 18:39:53

110 115 120 125 130 135 140 145 150 155 160 165 170

09 08 07 0B 0h 04 03 02 01 00

SF_F7_F_H7_F07.Ba Run dateand time: 12/21/2016 - 17:52:34 -> 12/21/2016 - 18:39:53
110 115 120 125 130 135 140 145 150 155 160 165 170

= & {&## Populous L. triploid —fE@ RS Catalpa L. diploid

2020/12/14 26
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INGE Summary

1. WERGRTF T 1300k A E=mMLELA . DNATTHL;
Samples for DNA analyses were collected of over 1300 rose varieties
2, BT ETAFLPISSR FIRCH A FEMMETERRK;
AFLP and SSR systems were established for identification of Rose varieties
3. I T AZDNASY FHUREE
Database of DNA profililes with SSR markers were constructed for Rose varities
4, FET AFHZFEFEELHESNPs5 FHRIZ10005K 1
1000+SNPs from cp genomes were developed
5. HUE T 1501 SNPsfi sz, W D HTmihLE S

Over 150 SNPs were verfied and their discrimination power were assessed in rose
varieties

2020/12/14 27
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N 35 Scenarios for application

FR¥FR, R2FY

o . Same variety different names, same
miE I Variety management name different varieties
g Xf B A B T
T SRR Reference collection
FEEKS. RENK DUSE&/M1F, DUS examination
Non growing season, quick test

ToER M AE R
Testing plants un-available RFhEE National listing (VCU) SIEEE SR
Required by rules

TRIRTR U 1R EERE
Quick evidences —l 2R Infringment cases Market quality contro
BHABRRE Q
Breeder's self-protection strategy

i SCRUIR 4 i EDV -

2020/12/14 28
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