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The application of cDNA microarray
technology for unravelling molecular
events underlying dormancy and cold

hardiness in forest tree seedlings.

A first step towards the development of
molecular diagnostic tests for cost efficient

reforestation and nursery logistics.

PART A

Thematic priorities: QOL-2000 -5.3.1
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QOL-2000 - 8.2
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Proposal Acronym® | COLDTREE Proposal No °
Call Identifier * 1999/C 361/06
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Programme(s)®
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FoR ComMISSION USE ONLY |

Post stamp | } I/l | '/l I ’ ‘ [ Reception date [ I |/| | |/| | I { ]

_ |



Shared Cost RTD Proposal Form — Form A1 T
il EuroPEAN COMMISSION
RESEARCH DIRECTORATES EN B 2 FPSRTD I l I

" FOR COMMISSION USE ONLY ED
RTD PROPOSAL FORMS

Proposal Acronym ® rCOLDTREE l Proposal NoiL ]

Say

Thematic priorities > |QOL-2000-5.3.1 |QOL-2000-5.1.1 [QOL-2000-8.2

Type of Action * RS

Proposal Full Name |The application of ¢cDNA microarray technology for
unraveling molecular events underlying dormancy and
cold hardiness in forest tree seedlings.

Title (Dr, Prof., ...) Dr.

Family Name van Wordragen

First Name Monique F.

Organissation Legal |Agricultural Research Department Agrotechnological
Name Research Institute

Department / Business unit Agro-Industrial Production Chains
Institute Name *°

PO Box ' 17

Street Name and Bornsesteeg 59

Number

Post Code ™ 6700 AA T Cedex l

Town/City Wageningen :

Country Code NL Country Name ** Netherlands

Te]‘ephoneNo15 (31—317)475000 FaxNo15 1(31-317)475347

m. £ .vanwordragen@ato.wag-ur.nl

i Slichtadon > 2 % G

Reforestation logistics and forest nursery management depends on the physio-
logical status of the trees. Lifting and cold storage of insufficiently hardened
trees leads to reduced vitality, frost damage and desiccation. Identification of
molecular processes underlying winter hardiness will allow for the development
of rapid and reliable tools to determine seedling condition. The powerful cDNA
microarray technology will be employed to analyse gene expression patterns in
economically and ecologically important forest tree species in combination with
physiological and morphological screening. This multidisciplinary approach will
result in a detailed picture of molecular events involved in the onset and
‘release of dormancy and hardiness. Genes with a strong predictive value will be
selected for future implementation in molecular hardiness tests that will aid in
improving forestation planning and forest tree nursery management.

Duration (in Months) Ay 48 Total Eligible 728331 EC Contribution 364164

Cost (in euro) 18 requested (in euro) 1
Keywords ® cDNA microarrays Jforestry lcold hardiness
Have you or any of your partners, previously or currently, submitted this proposal or one Y K N
similar in content to any Community Programme? If yes, please give details of the proposal #
Programme Name IFFP , theme 1 ] Year [1 999 Proposal No IQLRT 1999 30274

Duly authorised by the consortium partners to send this proposal to the Commission, 1 certify that the description
of this proposal and the information on forms A1, A2, A3 and A4 is accurate and agreed to by the consortium
partners and that the consortium collectively agrees to carry out a project as described herein.

Date (DD/MM/YYYY) ll5 /0372000

Signature of person authorised to submit a
roposal in the co-ordinating organisation
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To ensure seedling vitality for cost-effective forestation, and for efficient
management of forest tree nurseries, it is important to have accurate knowledge
of the physiological status of the trees during autumn, winter, and cold storage.
For this it is necessary to unravel the molecular events underlying dormancy and
frost hardiness. Therefore, our objectives are:

-~ To identify genes and molecular pathways involved in the onset and release of
winter hardiness and dormancy in trees using cDNA microarrays and to define a
conceptual model describing the molecular events underlying these processes.

- To select a set of key genes, of which the expression patterns can be used to
describe the various stages of dormancy and hardiness,

~ To evaluate the meriqS of these key genes as molecular diagnostic tool for
nursery practice and improved forestation

The workplan to this project can be divided in three parts. In the first phase
Pinus and Fagus seedlings will be cultured in controlled environment to generate
plant material in various, well-defined, stages of dormancy and hardiness.
Screening of a cDNA microarray with RNA from these plants, will result in a set
of 20-30 Pinus transcripts representing putative dormancy or hardiness genes.
The clones will be sequenced and characterised. Beech homologues to these pine
genes will be isolated, sequenced, and characterised. For all selected genes RT-
PCR-primers will be designed. i
In the second phase, the transcriptional regulation of the selected genes in field-
grown seedlings, will be analysed in more detail in different organs and various
environmental conditions, using quantitative RT-PCR assays and fluorescent
detection. Correlations will be studied between gene expression, climatic
conditions, geographical position, provenance and physiological parameters, such
as root/shoot electrolyte leakage, root/shoot growth potential, electrical
conductivity of the stem and frost tolerance. This will reveal a subset of key
genes, that can be used as accurate and general molecular descriptors for
dormancy and hardiness.

In the third phase, all data will be combined and used for the definition of a
general hypothesis on the molecular events underlying the onset and development
of dormancy and cold hardiness in woody species. Additionally, in this phase the
operational evaluation of the selected makers in a commercial setting will be
undertaken and a demonstration workshop will be organized to communicate the
results to the forestry sector.

M}

The result will be reached through 6 milestones:
M1. Initial set of relevant pine genes selected (Month 20)

M2. Initial set of relevant beech genes selected (M23)

M3. Subset of pine and beech key genes selected (M38)

M4. Usefulness of key genes as molecular diagnostic tests evaluated (M43)

M5. Integrated database available (M43)

M6. Conceptual model on molecular processes underlying dormancy/hardiness defined
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- Participant Profile/Information (1 form per participant) ©

Legal information: on the participating organisation- - "~ -

co

Participant Role

Participant No % 1

Assistant to Contractor No %

Registration No with the European Commission's Research Programmes ¥

Organisation Legal

Agricultural Research Department Agrotechnological

Name ** Research Institute

Short Name #* ATO-DLO Legal Registration No *° 09098104
Activity Type *' REC | egal Status * PNP If '‘PRC', Specify**

Business Area *(nacg) | /3 User/Supplier® u/s) | Cost Basis * (Fc/FF/AC) FC
Organisation details ~ T T T
Annual turnover T2 Annual Balance Sheet Total ** B2 Number of employees *° | S5
Is Your Organisation independent *'? y K N
If No, please indicate

legal name(s) of

owner(s) who own

25 % or more *

I

Is Your Organisation affiliated to any other participant(s) in the proposal 2 ;Y X N
If Yes, please indicate | 2 PRI-DLO I
Participant No, Short

Name(s) and character 0

of affiliations(s) 0

44

(/1)
_Address of the main department carrying out the work®-

Department/ Agrotechnological Research Institute

Institute Name "

PO Box "' 17

Street Name and Bornsesteeg 59

Number

Post Code ' 6700 AA Cedex

Town/City Wageningen

Country Code ™ NL Country Name Netherlands

Authorised person * ‘ i @ e iR G
Title (Dr, Prof., ...) Dr. l Gender ® { F z { M iX
Family Name Franken

First Name Anton

Telephone No *°

(31-317)475000

Fax No **

’(31—317)475347

E-mail

a.a.j.m.franken@ato.wag-ur.nl

1 certify that the above information is accurate and that my organisation has agreed to participate in this proposal.

30/05/1999

Date (Do/MM/YYYY)

Signature of authorised person
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Proposal Acronym °

COLDTREE

[ Proposal No sl

Participant Role %

CR

Participant No %

2 Assistant to Contractor No %

Registration No with the European Commission's Research Programmes z

Organisation Legal
Name **

Plant Research International,
a foundation according to the Dutch law.

as part of BRO,

Annual Balance Sheet Tota

|39

Number of employees *°

Short Name * PRI Legal Registration No *° 09098104
Activity Type *' RPN Legal Status * pPNP | If 'PRC', Specify™
Business Area > (NACE) |7 3 User/Supplier® (u/s) S Cost Basis * (Fc/FF/Ac)

Is Your Organisation independent

41?

Y

X N

If No, please indicate
legal name(s) of
owner(s) who own
25 % or more 2

Is Your Organisation affiliated to any other participant(s) in the proposal **?

If Yes, please indicate
Participant No, Short

of affiliations(s)

Name(s) and character

1 ATO-DLO

om*

Department/

Institute Name '° Plant Research International
PO Box " 16

Street Name and

Number Droevendaalsesteeqg 1

Post Code " 6700 AA Cedex
Town/City Wageningen

Country Code "

Title (Dr, Prof., ...)

yorised person® |

NL

Dr.

Country Name ™

Gender ®

X
Family Name Hoaenboam - -
First Name Nic

Telephone No '

(31-317)477001

Fax No *®

[(31-317) 418094

E-mail

I certify that the above information is accurate and that my organi

jon hap agreed to participate in this proposal.

Date (DD/MM/YYYY)

01/03/2000

Signature of authorised person
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| Proposal Acronym s [COLDTREE l Proposal No°I

Participant Profile/Information (1 form per participant) *

Legal information on the participating organisation

Participant Role %

Participant No *°

Assistant to Contractor No %

Registration No with the European Commission's Research Programmes a

Organisation Legal
Name *

Dalarna University

Short Name 2

DU

Legal Registration No *°

Activity Type *'

REC Legal Status *

GOV If 'PRC', Specify **

Business Area ** (NACE)
Orga ation deta

Annual turnover *

02 User/Supplier®® u/s)

Annual Balance Sheet Total *°

s Cost Basis * (Fc/FF/AC) FC

Number of employees *° | S5

Is Your Organisation independent *'?

Y N

If No, please indicate
legal name(s) of
owner(s) who own
25 % or more *?

Is Your Organisation affiliated to any other participant(s) in the proposal B2

N X

If Yes, please indicate
Participant No, Short
Name(s) and character
of affiliations(s)

[ 31)]

Address of the main department carrying out the work*

Department/ Forest Industry and Technology

Institute Name "

PO Box "

Street Name and Herrgaardsvaegen 122

Number

Post Code ' 776 98 Cedex ™

Town/City Garpenberg

Country Code ** s Country Name ™ Sweden

£ O ed pe O

Title (Dr, Prof., ...) Assoc Prof Gender® F M
Family Name Lindstroem

First Name Anders

Telephone No * +46 225 26 191 | FaxNo * | +46 225 26 100

E-mail

ali@du.se

| certify that the above information is accurate and that my organisation has agreed to participate in this proposal.

Date (DD/iMMW/YYYY)

[ 2000-03-06

Signature of authorised person
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Participant Profile/Information (1 form per participant)

Legal information on the participating organisation
Participant Role 2 Participant No ** L | Assistant to Contractor No **

Registration No with the European Commission's Research Programmes z

Organisation Legal Danish Institute of Agricultural Sciences

Name

Short Name ? DIAS Legal Registration No ¥ DK 17 88 24 49
Activity Type ' RPU Legal Status * GOV If 'PRC', Specify*

Business Area **(NAcE) | 73 User/Supplier’® wisy |S Cost Basis * (Fc/FF/AC)

Organisation details */

Annual turnover * Annual Balance Sheet Total *  NA Number of employees ** |S6

Is Your Organisation independent *'? l Y i XN ]

If No, please indicate
legal name(s) of
owner(s) who own
25 % or more 2

Is Your Organisation affiliated to any other participant(s) in the proposal ] l Y i N ] X

If Yes, please indicate
Participant No, Short
Name(s) and character
of affiliations(s)

o4

Address of the main department carrying out the work **

Department/ Danish Institute of Agricultural Sciences, Department
Institute Name ™ of Ornamentals

PO Box " 102

Street Name and Kirstinebjergvej 10

Number

Post Code ' DK-5792 Cedex

TowniCity Aarslev

Country Code " DK
Authorised person *

Country Name "

Title (Dr, Prof., ...) Scientist X
Family Name Bronnum

First Name Peter

Telephone No ' (-45)63904343 ] Fax No ** i(—45)63904393

E-mail p-bronnum@agrsci.dk

1 certify that the above information is accurate and that my organisation has agpéed to participate in this proposal.
Date (DO/MM/YYYY) 103/03/2000 / gt

Signature of authorised person /?

B ~—/ v
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Proposal Acronym ° I

COLDTREE | Proposal No °|

Participant Role

AC

Participant No ° Assistant to Contractor No 2

Registration No with the European Commission's Research Programmes ¥

Organisation Legal
Name

Research station for Nursery Stock

Short Name # RSNS Legal Registration No * 41172281
Activity Type * REC || egal Status * Gov If ‘PRC’, Specify *
Business Area *nacg) | 01 User/Supplier®® (u/s) Cost Basis *® (Fc/FF/aC)

N
& "

Annual turnover %

o

Annual Balance Sheet Tota

e B2

Number of employees *

Is Your Organisation independent *'?

y K

If No, please indicate

legal name(s) of
owner(s) who own

25 % or more *

Is Your Organisation affiliated to any other participant(s) in the proposal **?

If Yes, please indicate

Participant No, Short
Name(s) and character

of affiliations(s)
/n*

Department/
Institute Name °

Research Station for Nursery Stock

PO Box " 118
Street Name and Rijneveld 153
Number
Post Code *? 2770 AC Cedex *
Town/City Boskoop
NL Country Name " Netherlands

Country Code ™

‘Ir.

Title (Dr, Prof., ...) Gender ® F M
Family Name Dolmans
First Name Nico

Telephone No **

(31-0172) 236700 !FaxNow {(31-0172)236710

E-mail

|

N.G.M.Dolmans@bpo.agro.nl

| certify that the above i

nformation is accurate and that my organisadon reed to participate in this proposal.

Date (DD/MM/YYYY)

tas
07/03/2000 Vi

e

Signature of authorised

person
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Proposal Acronym ° COLDTREE ] Proposal No [

Participant Role % AC Participant No %

Assistant to Contractor No 2 4

oN |

Registration No with the European Commission's Research Programmes %’

Organisation Legal Hedeselskabets Planteskole

Name 2

Short Name HSP Legal Registration No * 82257055
Activity Type ' OTH | Legal Status 2 PRC If ‘PRC", Specify **

Business Area *(nace) | 02 User/Supplier® w1y |U Cost Basis * (Fc/FF/ Ac) FF

Annual turnover ¥ Annual Balance Sheet Total

| % Number of employees
Is Your Organisation independent *'? Y N K
If No, please indicate |Hedeselskabet
legal name(s) of
owner(s) who own
25 % or more ¥
Is Your Organisation affiliated to any other participant(s) in the proposal 42 Y N X

If Yes, please indicate
Participant No, Short
Name(s) and character
of affiliations(s)

om*

Department/ Hedeselskabets Planteskole, Brendlundgaard
Institute Name *°

PO Box "

Street Name and Brendlundvej 2, Gabel

Number

Post Code DK-6500 Cedex ?

Town/City Vojens

Country Name ™

Country Code '

Title (Dr, Prof., ...) Nursery Director Gender ®

Family Name Thybo Meller

First Name Leo

Telephone No *° (-45) 74871600 IFaxNo“ [(—45)74871543
E-mail lml@hedeselskabet.dk

| certify that the above information is accurate and that my organisation has agreed to participate in this proposal.

Date (DD/MM/YYYY) 03/03/2000

’
Signature of authorised person % m/
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Proposat No *

by ".u' v '-.iz.ﬁ 'I'..:;. fn .'j': ‘.'.1 % UG s ,- 74 ) W 9‘” FLRL .!":. "il.fh:"\ “
it
Orgarisation Legl |Forestry Commission Research Agency
e v 8 —
Activity Type ™ REC | Legal Statue™ GOV | y'pRC, Specity™
Wm" wiy |S coum"pc:mm FC
T A AN -g,.;;\- i f;‘? .':‘v,)f_" e ."'?':,‘,. R TR S e A T A ‘T*:‘.'t,:'.?“'{'ﬁ"'»‘“'
ma.umsmrou" B2 Numbuofunployea s5
Is Your Organisation independent 7 vE [n
s Your Organisation affiiated to any otter participant(s) in the proposal 7 vix|{w]
¥ Yes, please indicele
No, Short . FE Nurseries )
Name(s) and character
of affiilations(s)
m’n . s - oy ey -t J " n - - T
AdGrgas oF tha Thaim Gepartmrt Sabrying GUt WEWoRK L 7 TR

Deparnment/
Institute Name *°

Forestry Commission Research Agency

PO Box V'

Street Name and
Number

Post Code

EH25 9sY

Roslin, Midlothian,

Country Code ' UK Ouunh'y Name "

" Authofis R S T ER T S S LA p s N E
Tite (Or, Prof., ) |ME |gender® [ F| M
Family Name Dewar

First Name James

Telephone No ™ (0244-131)4452176 Fax No ** [(044-131) 4455124

E-mail j.dewar@forestry.gov.uk

| certify that the above information is accurate and that my organisation has agreed to participate in this proposal.

Date (comwyyyy)

06/03/2000

| Signature of authorised person
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Proposal Acronym °

COLDTREE Proposal No

Participant Role %

Participant No * | Assistant to Contractor No *

Registration No with the European Commission’s Research Programmes ¥’

‘ (D/1)
g&m’u&

Department/

Organizgation Legal Forestry Commission

Name

Short Name FE Nurseries Legal Registration No %

Activity Type *' OTH | Legal Status * GOV | jt'PRC’, Specify ®®

Business Area *(nacg) | 02 User/Supplier® w/s)y |Y Cost Basis * (rc/FF/ac)

‘ /’ GBIy ?;:«%‘t:; ;4: fA >(,wﬂ‘g y "':;A LS ’2’;;51 J it sy "‘ 3 . 2l o
Annual turnover * T2 Annual Balance Sheet Total * Bl Number of employees *°

Is Your Organisation independent *'? vy K N
If No, please indicate

legal name(s) of

owner(s) who own

25 % or more

Is Your Organisation affiliated to any other participant(s) in the proposal 2 vy ¥ N
If Yes, please indicate | 5 FC (FR) I
Participant No, Short

Name(s) and character 0

of aff4l4llations(s) 0

Country Code **

Plant and Seed Supply Branch, Forest Enterprise
Institute Name "°
PO Box "
Street Name and 231 Corstorphine Road
Number
Post Code 2 EH12 7AT Cedex
Town/City Edinburgh, Scotland
UK Country Name " United Kingdom

Title (Dr, Prof., ...) Dr

Family Name Morgan

First Name John

Telephone No *° (044-131)3340303 I Fax No '° (044-131)3146316

E-mail

john.morgan@forestry.gov.uk

| certify that the above information is accurate and that my organisation has agreed to participate in this proposal.

Date (DDMM/YYYY)

06/03/2000

Signature of authorised person

m(/"
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RTD ProPOSAL FORMS

Proposal Acronym ® |COLDTREE Proposal No ®

Participant Role 2 AC Participant No #* - g Assistant to Contractor No 2

Registration No with the European Commission's Research Programmes 7
Organisation Legal Alba Trees PLC

Name

Short Name 2 Alba Trees Legal Registration No *

Activity Type * OTH || egal Status PRC | 1t 'pRc, Specify® | Ltd.

Business Area* (ace) | 02 User/Supplier® wss)y |U Cost Basis * (Fc/FF/ac) FF

i P

Number of employees *
Is Your Organisation independent *'? vy X N

Annual turnover T1

If No, please indicate
legal name(s) of
owner(s) who own
25 % or more *

Is Your Organisation affiliated to any other participant(s) in the proposal *? Y N X

If Yes, please indicate
Participant No, Short
Name(s) and character
of affiliations(s)

om*

Department/ Alba Trees PLC
Institute Name °

PO Box "

Street Name and Lower Winton
Number

Post Code " EH33 2AL Cedex
Town/City Gladsmuir, East Lothian, Scotland

Country Name * United Kingdom

Country Code "

Title (Dr, Prof., ...) Mr Gender

Family Name Hepburne Scott

First Name James

Telephone No * (044-1620)825058 | FaxNe ™ (044-1620) 825316
E-mail

| certify that the above information is accurate and that my organjsation has agreed to participate in this proposal. |
Date (DDMM/YYYY) 06/03/2000

Signature of authorised person







