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FOREST BIOLOGY FALL PAC REVIEW

AGENDA

Wednesday, October 15, 1997 (Seminar Room)

10:00 A.M. Welcome, introduction, antitrust statement Lazar

10:15 IPSTUpdate Baum,Malcolm

F-010 (SOFTWOODS) DUES FUNDED CONSORTIUM PROJECTS
(1.1 Professional, 4 Support Staff)

11:00 F-010 Mass Clonal Propagation of Improved Conifers Pullman
Summary of Accomplishments Since Last Meeting

Goals
Personnel
Grants

Research Findings

11:15 Softwood Embryogenesis
Initiation(FO10- Goal1) Pullman
Metalanalysis(FO10- Goal2) Pullman
Embryo Development (FO10 - Goal 5) Pullman
Conversion Update (FO10 - Goal 6) Montello

12:00 Lunch

1:00 Zygotic Embryogenesis
Zygotic vs. Somatic Germination (FO10 - Goal 5) Peter
cDNAs, library, antibody marker updates (FO 10-8,9) Peter

1:20 Molecular Biology - Softwoods
Differential Display -Introduction (FO10 - Goal 10) Cairney
Somatic Embryos - Stage specific markers Johns
(F010 - Goal 10a)

EXTERNALLY FUNDED & STUDENT PROJECTS RELATED TO F010

1:40 Gene expression during embryogenesis
Zygotic (FO10 - Goals 10a,b,c) Xu
Somatic(FO10- Goal 1Od) Xu

2:20 Vicilin Storage Protein Gene in LP (FO10 - 10a) Perera

iii



2:40 Activated Carbon/Media Interactions (F010- Goals 1,4,5) Van Winkle

3:00 Break

3:15 Vegetative Expression of Floral Genes in Loblolly Pine Perera, Ge
(State of GA goals)

Summary Cairney

F-011 DUES FUNDED CONSORTIUM PROJECTS (0.4 Professional,
1.0 Support Staff)

3:40 F-011 Mass Clonal Propagation of Genetically
Improved & Engineered Hardwoods

Program and Goals (FO11 - Goals 4,5,7,8) Peter

Cottonwood Regeneration & Transformation Update Peter
(FO11 - Goals 1,2)

Model Systems for Fiber Formation (FO11 - Goal 6) Peter

EXTERNALLY FUNDED PROJECTS RELATED TO F011

Gene Regulation Studies (FO11 - Goal 3) Cairney
Stress gene regulation (FO11 - Goal 3) Destefano
Activation of Regulatory Peptides

PAM / PGL (FO11 - Goal 3) Cairney

5:30 Dinner

6:30 Speaker-InformationServices BobPatterson

Thursday, October 16, 1997 (Seminar Room)

8:00 A.M. Coffee and Donuts

NON-DUES FUNDED CONSORTIUM PROJECTS RELATED TO F011 CONTINUED

8:15 Gene Regulation Continued
LP6 (FO11- Goal3) Destefano
GeneRegulationSummary Cairney

-iv



NEW PERSONEL, GRANTS ACTIVITY, STUDENT RESEARCH, PUBLICATION
ACTIVITY AND DISCUSSION OF DUES-FUNDED CONSORTIUM RESEARCH

9:00 John MacKay(NewAssociateScientist) MacKay
Past and Future Research

9:45 Grant Proposal Activity, Student Research, Pullman, Peter
Publications,IPSTmeetinghost Cairney

10:15 Break

10'30 Comments on Research Programs, Questions, PAC
Discussion, Issues

12:00 Adjourn (Lunch will be available at 12:00)



vi



F-010 GOALS FOR FY 1997-1998

1. Improve initiation protocol to meet target of 35°.

Run Summer Expts.

Evaluate Summer Expts.

Run & Evaluate Winter Expts.

2. Metals analysis of somatic and zygotic embryos.

Analyze somatic embryos for metals content.

Analyze female gametophyte tissue over embryo development cycle.

Repeat zygotic embryo & gametophyte analysis, more trees.

3. Evaluate new cultures for performance in current Protocols.

4. Improve quality of early-stage embryos in liquid media.

5. Improve maturation protocol.

6. Establish 50+ seedlings from each of 5 genotypes.

7. Continue work on analysis of zygotic embryos for amino acids.

Extraction, Purification, Derivitization Method for Small Amounts of Embryos.

HPLC Analysis Equipment, Repeatable Analysis

8. Evaluate concept of antibody staining for predictive developmental markers.

9. Develop high quality cDNA libraries representing staged loblolly pine zygotic embryo development.

10. Gene expression during conifer embryogenesis.

Identify marker genes which are active at specific stages of zygotic embryo development.

Clone and sequence gene fragments.

Use information to expand usefulness of these markers, applying them to somatic genotypes.

Identify marker genes which are active in somatic embryos during development.

Begin to determine where (anatomically) in embryo specific genes are expressed.
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Germination of Immature

Zygotic Embryos

· To compare and evaluate somatic embryo

quality and germination potential, we tested for

the ability of immature zygotic embryos to

germinate.

· Identify the relative timing of critical
developmental events, e.g. shoot and root apical

meristem autonomy, and correlate these to our

staging system.

· Establish target for somatic embryo maturity

Experimental Procedure
i

· Sterilize seed

· Surgically remove embryos

· Place embryos on germination media

- < 10 embryos/plate

· Grow in the dark for 1 week

· Grow in continuous light for _6 weeks

· Evaluate embryos for germination with
dissecting microscope



Experimental Design

· Isolate (> 50) immature embryos from stages
5, 6, 7, 8, 9.1, 9.2

· Follow our normal protocol for germinating
somatic embryos

- no hormone germination media

- 1 week dark

-_6 weeks continuous light

· Analyze for growth and germination

Scoring Growth & Germination
i

· Germinated embryos were defined as
having both a growing shoot and root.

· Embryos with only a growing root or only
a growing shoot were also scored.

· Hypocotyl and root lengths were measured.

· Cotyledon greening and morphology were
assessed.





Embryo Viability
i

· To validate that our _2o
11o

dissections were not too _oo

damaging, we quanti- 9080

tated the percent live _ 70D 60
0J 50

embryos from each _ _o
stage. 30

20

· Live embryos had green _oo

cotyledons and hypo- so 60 70 80 9_ 92

cowls that were growing. Stage

Cotyledon Development Occurs
Normally

· To investigate _2o-
cotyledon development no- _ _lo_°'m_'KISnormal

100

we quantitated the 90
80-

percent that were _ 70
o 60-

normal vs. abnormal. = so-
40-

· The younger the 30
20-

embryos, the more _o
that formed abnormal o ..... , ,

5.0 6.0 7.0 8.0 9.1 9.2

cotyledons, s_



Abnormal Cotyledons from Stages 5-8

Hypocotyl Growth

,_x 16

E
14

V

· Average hypocotyl _ n
length increases with _ _o
maturity ._ 8

· Stage 5embryos- no _ 6_ 4
q}
{> 2

hypocotyl growth
X: o

6.0 7.0 8.0 9.1 9.2

Stage



Shoot Development & Meristem
Autonomy

i

O

· Shoots form on _40%

of stage 5 embryos _IOO9o_i !ii 1
· Shoot apical meristem ._ 7o

autonomy established _ 60
_ 5o

at or before stage 5 -_ 40
m 30

· % of shoots decreases _ 2o
_ lO

(delayed?) as roots are _
formed _ o9 5.0 6.0 7.0 8.0 9.1 9.2

Stage

Root Development & Mersitem
Autonomy

i i ii ii ii i

· Root emergence or _ _oo

autonomy of the root i 9o :

apical meristem 70
6O

occurs at stage 7 _ so
m 40

_:::!ili!i!i::i!i::i::ii'iii/::;:ii!ii::iii!::i!!i::iiii::::il"iii:::::_::_ii::ii::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

· Root emergence '_ 30
increases with _. 20

embryo maturity _ XOoU
=_ 5.0 6.0 7.0 8.0 9.1 9.2

Stage



Average Root Length
i

2O

· Average root length ... ,8
increases with ._ _6

_ 14

embryo maturity _ ,2
10

C 8

· Roots grow similarly _ 6
from stage8 on; 4

however, there were _ 2
longer roots as stage o 7.0 8.0 9.1 9.2

increased Stage

Immature Zygotic Embryo
Germination

· Germination fre-

quency increases with _50

embryo maturity _I._;__ 40
30

_ 2o
_ 10

v 0

5.0 6.0 7.08.0 9.19.2

Stage

l0



Germinated Embryos

Transition from Shoot to Root Emergence

100

9O

· When roots emerge 80
before shoots they 70
possibly delay shoot __ 60_ 5o

40

emergence _ 30-

· Root emergence 20tparallels germination _o0 w- -r I I l

canacitv 50 6.0 7.0 8.0 9.1 9.2

Stage

ll



Conclusions

· Shoots emerge first in stage 8 embryos; whereas, in

stage 9.1 embryos roots emerge first.

· Root meristem autonomy, possibly formation.,

limits germination both in immature zygotic and

somatic embryos

· Somatic embryos develop to stages 7-8

· Early stages (up to stage 6-7) of somatic embryo

development probably occur normally

12
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