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Dr. Mlike Benge 
 Ref. Grant# DPE-5542-G-SS-8073-00
 
Project Officer 
 Project # 936-5542
 
AID/S&T/Energy 


Project # 7.068 (Office of Sc.Ad.)
 
Room 515 SA-18
 

Washington, D.C. 20523
 

Dear Dr. Benge:
 

1 am :nailing tho Report # 2 of 
the above granteL, even
 
that I was never acknowledged for Report # 1, that, I hope is 
in your
 

hands.
 

So 'ir, most oI t-he funds I received at the end of Decem­
ber 1988, has been spenL and the amount of $ 13,820 that was requested 
in Report # 1, is in its way t-o Chile, as I understood from Dr. John 
Daly when Ii him a week agophone- from St. 
Louis, MO. Indeed, I am mai­
ling this report to you from Washington University, St. Louis, Missouri, 
where I am staying for a month ef work in the project. 

As you can :SCe from the di:-'birsementsof :he budget, we 
have spent in reagen s almost two times the original amount requested
 
in the original project, but, we have spent less in salaries due to I 
have hired less gra(uate students to work in the project, for the year 
1989. Blesices, 
we have to bUy a small equipment, a UV transiliuminator 
(from VWR Scientific ) with a cost of $ 1,431 that needwe for DNA and 
RNA examination on agar gels. 

1.have talked about these changes with Paul Fritz, in
 
Chile, since 1 could not 
 get any reply of my FAXes and letters concer­
ning the budget. So,1 hope you do not mind about these changes in the 

items of it.
 

For the 2nd year of the project, I would like 
to have
 
more money for reagents and supplies since molecular molecular biology
 
chemicnis are 
a lot more expensive now 
from the time I proposed the
 

Washington Uni-'rity 
Campus Bo.N 1137 
One Brookings Drik'c Rec'd in SCI SEP 1911916i 
St. Louis, Missouri 63130-,899 
FAX: (314)726-4432
 



budget, back in 1986.
 

The cash advance requested for the next reporting pei iod 
is $ 30,070. This includes the $ 13,820 that I did not received for the 
period May5 to August 30 of the )resent year. The additional funding is 
for 6 months of salaries ($ 6,000), 6 months of travel ($ 5,250) and 

reagents ($ 5,000).
 

I hope this report will be of entire satisfaction to AID. 

Sincerely yours,
 

Dra. Liliana Cdeil 0.
 

Principal Investigator
 

Grant# DPE-5542-G-SS-8073-00
 



RESEARCH REPORT # 2
 

Grant # : DPE-5542-G-SS-8073-00
 

Period covered: 	 May 5, 1989
 

to
 

August 30, 1989
 

PRELIMINARY REMARKS.-


The research proposal supported by this grant was submitted
 

in August 1986. At the beggining of November 1988, the grant agreements
 

were received in 	 Chile (by slow mail) and the funds were granted by the 

the middle of December, 1988. 

For this late start of the grant, we submitted the Research 

Report # I on May 5 of the present year. In this first report, we re­

quested the amount of US $ 13,820 that corresponded to J of the salaries 

and J of the travel and reagents of the past semester. However, this 

amount has not been deposited yet in the account of the Universidad de 

Chile, Banco de Chile, Dep. del Ext. Sec. Contabilidad, account # 51,
 

Casilla 151-D, Santiago Chile. 

At this point, in order to have cash available for reagents 

and supplies, we have to spend from "other costs", funds that we urgen­

tly need for reinforcement of electricity and installation of air con­

ditionning of the Laboratory. 
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This report is for the period May 5 to August 30. A detailed 

report of the expenses made during this period, is enclosed. 

The results obtained from May 5 to August 30 are briefly des­

cribed in this report. 
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DISBURSEMENTS OF BUDGET 
 GRANT # DPE 5542-G-SS-8073-00
 

CUMULATIVE DETAILED REPORT FROM MAY 5 TO AUGUST 30, 
1989.
 

US$ 

Salaries 2,424 

Equipment 1,431 

Travel 1,794
 

Reagents 4,174
 

Other costs 12,473
 

Total disbursements 22,296
 

LIST OF EQUIPMENT PURSHASED
 

Us$
 

I.- UV Transilluminator, VWR Scientific, 
 1,431
 

0S-21475-243
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TOTAL DISBURSEMENTS OF BUDGET
 

CUMULATIVE REPORT FOR THE FIRST YEAR OF THE PROJECT
 

AUGUST 30. 1988 TO AUGUST 30, 
1989.
 

From From: 

August 

to 

May 

30, 1988 -

5, 1989 

May 5, 

to 

August 30, 

1989 

1989 

Total of year
 

US$ u2 US$
 
Salaries 1,440 2,424 
 3,864
 

Equipment 45,755 
 1,431 
 47,186
 

Travel 5,876 
 1,794 
 7,670
 

Reagents 4,190 
 4,174 
 8,364
 

Other csts 1,230 
 12,473 
 13,703
 

Total 58,491 22,296 
 80,787
 



A. TEMPERATURE STRESS EXPERIMENTS
 

PREVIOUS RESULTS UNDER AID GRANT ON ARAUCARIA ARAUCANA
 

SYSTEM.
 

We detected 8 heat shock proteins by unidimentional
 

gel electrophoresis in SDS polyacrylamide, w:hen the embryo axes are
 

incubated for 30 minutes or two 
 hours in a buffer containing a pre­

35
cursor of protein synthesis, that was S-methionine. The incubation 

was performed at the sublethal temperatures of 3 20 ,36'and 40'C, and 

the total proteins were extracted and electrophoresed. After electro­

phoresis, the new bands of proteins were detected by fluorography fo­

llowed of exposure on a X ray film. The molecular weights of the heat 

shock proteins (hsp) are 126,106,89,77,44,24,19 and 17 KD. The optimal
 

temperature 
 for hsp synthesis and accumulation is 360 C. At this
 

temperature Araucaria araucana 
seedlings aquire thermotolerance.
 

RESULTS OBTAINED UN HEAT SHOCK EXPRESSION DURING THIS
 

PERIOD.
 

Kinetics experiments of appearnce of the hsp, reveal
 

that as soon as 30 minutes after heat shock begins, 
the new proteins 

are present. Some of them disappear after 5 hours of continuous expo­

sure at 36C. The maximal accumulation of hsp occurs 
from 3-4 hours
 

at 360C.
 



The accumulation of mRNA for 
two hsp was studied
 

by Northern hybridization analysis. We used probes for two proteins
 

that are highly conserved among living organisms. These two hsp are 

the ubiquitine and the 70 KD protein. The probe for ubiquitine was
 

a cDNA probe from chicken embryo cloned in the 
 pBR 322 vector and
 

the other was a maize cDNA 
 for the 70 KD hsp cloned in a derived plas­

mid from pUC 19 , pMON 19. 

Our results show that messengers for ubiquitine in­

crease 6 folds 
 iin the embryo axis and 3 folds in the cotyledons du­

ring two hours of exposure at 36°C. The messenger for ubiquitine is
 

also present at 28C (control temperature). However, it increases con­

siderably under heat shock. The messengers for hsp 70 KD 
are almost
 

no present at 28C and at 32'C, but the mRNA synthesis for this pro­

tein turn on under exposure at the optimal temperature for hsp expre­

ssion, 36°C, Figures I and 2. 

Our results also thatshow that there are one population 

of mRNA for ubiquitine and two populations of mRNA for the 70 KD hsp.
 

The Araticaia araucana research, performed on heat shock 

protein expression and mRNA synthesis for ubiquitine and hsp 70 KD, 

constitutes the Master dissertation of ClaudioMr. Goycoolea from 

whom, a copy of the dissertation abstract is enclosedin english and 

in spanish, plus a copy of the print of the cover of his dissertation. 
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PREVIOUS RESULTS UNDER AID GRANT ON PROSOPIS CHILENSIS
 

SYSTEM.
 

Seeds of Prosopis chilensis collected in Chacabuco, Pelde­

hue, were scarified and germinated at 250, 350, 
400, 450 and 50*C. The
 

germination was 100Z 
 from 25' to 
35C and more than 80% at 40'C. A few of
 

the seeds germinate at 450 and 
none at 500C. The optimal growth rate 
for
 

the seedling was 35' declining at temperatures higher than 35 0 C. At 450
 

the roots stop growing, 
 thus 450 was considered the lethal temperature
 

for the seedling, 
 Figure 3, A and B. Seedlings originated from seeds that
 

have been germinated at 35 0 C, have the optimal growth rate at 40 0 C and
 

can grow at 45', suggesting that at 35C the seeds acquire thermotole­

rance, Figure 4.
 

As in Araiucaria araucana case, sections of embryo axes 

and roots of Prosopis chilensis were incubated in the presense of 
 S­

methionine, as precursor of protein synthesis, at temperatures of 25, 

300, 
350 40, 450 and 50°C. The proteins were extracted and run in 

SDS-polyacrylamide gel clectrophoresis. The electrophoresis was fo­

llowed by fluorography and exposure to X ray film, to detect the radio­

active bands of proteins.
 

The heat shock proteins in Prosopis chilensis are 9. 

One of the new proteins is very prominent and its estimated mo­

lecular weight is 62 KD. The intensity of other protein is extremely 

increased under heat shock. This protein has a molecular weight of 

about 71 KD. Figure 5, and Table I . Table I is a summary of the pro­

teins synthesized and accumulated under temperature stress. 
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Kinetic experiments on hsp appearance, show that the pro­

teins 
are present in the tissue as soon as 30 minutes after heat shock
 

starts. After 4 hours of continuous heat shock, some of the heat shock
 

proteins disappear, Figure 6.
 

FUTURE WORK PLANNED FOR HEAT SHOCK PROTEINS.
 

We are planning to perform a kinetic experiment on mRNA
 

appearance in embryo axis of Araucaria araucana, to 
see how early after
 

heat shock starts, the genes for ubiquitine and lisp 70 KD are transcribed. 

Northern hybridization analysis will allow us to study this kinetic, and 

the expression of mRNA for ubiquitine and the lisp 70 KD in Prosopis chi­

lensis. A kinetic experiment on mRNA appearance in embryo axes of Proso­

pis chilensis will be performed as well. 

B. INJURY STRESS EXPERIMENTS.
 

PREVIOUS RESULTS UNDER AID GRANT ON ARAUCARIA ARAUCANA
 

SYSTEM.
 

Western analysis, PAS (periodic acid Schiff reaction)
 

and cationic neutral gel electrophoresis of native proteins suggested
 

that three proteins present in the cell wall extracts are similar to
 



extensin proteins isolated from carrots roots and soybean seed coats.
 

The manuscript written on this subject, enclosed in the 

Report #1 has been sumitted to Plant Physiology. 

RESULTS OBTAINED ON INJURY STRESS DURING THE PERIOD 

MAY 5 TO AUGUST 30, AND FUTURE WORK PLANNED. 

Two of the three proteins present in the cell walls
 

of Araucaria araucana tissues, have purified by chromatofocusing 

using a PBE 118 gel of Pharmacia Fine Chemicals. The proteins have 

an isoelectric point between 10.6 and 10.4. We are traying at the pre­

sent to separate one uL the protein from the other by centrifugation 

in CsCl gradient.
 

The characterization of similar proteins in the cell
 

walls of tissues from Prosopis chilensis just started.
 

ENCLOSURES:
 

I.-- Summary of Caludio Goycoolea's dissertation.
 

2.- Abstract of the presentation on "Change in the pattern of protein
 

synthesis in two trees of Chile, Araucaria araucana and Prosopis
 

chilensis" at the V1 Inter Congress 
 of the Pacific Science Associa­

tion. 

3.- Figures: 	1 and 2, from Araucaria araucana. 

3, 4, 5, 6, and Table I, from Prosopis chilensis. 
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RESUMEN
 

El objetivo de esta tesis foe investigar sobre la respuesta 

fisiolkgica que prosentan semi I las y ptAnt ulas de Araucar ia 

araucA. al estr"6 s pr ovocado .-or el calor y para comprobar la 

hipOtesis de que: ".-roteina d o tr6s trmico (WE) .juegan on rol 

fisiol6gico en la .adqui.sici6n de tolrancia a altas temperaturas 

en Araucaria r au"a , " ; on raz :1o q,.2 Orauaria araucana 

constituye bosqu..s Pelict.iuales desde eA lerciario donde existen 

diferencias de t.om[peratur a de 20-tLC entre dia y noche y entre 

Invierno y Ver.no. 
 I 1., porque las semillas caen y germinan, 

y las plAntulas 'r"c? n9 y se establecer en el suelo volc6nico de 

estos bosques, donide .a 1;em :;eratura a1canza hasta 50"C a medio 

d.ia en Verano.
 

El test del cloruru de brifenil tetrazolico permiti6 medir
 

la viabilidad 
 de las tres partes de la semilla quiescente de 

Araucara. ar.uycan que eje(:, son mbri onari o, cot i ledones y 

megagametofi.tc c. ajndo lor'Ol sometidos a 2.'C (control) y a 32, 

36, 40, 44 , ....... {3o t (2-iDn6-(m. los
So d ejes embrionarios 

pierden vi.abili, dad desp,u[s de 5 horas ie estar expuestas a 

tesperaturas de 14-('. Los cotiledor es demostraron ser on tejido 

m~s sensible al calor, ya que pierde viabilidad despu~s de 3 

horas de exposici6n a 44'-C. Eli megagametofito, en cambio, foe el 

tejido mAs resistente, pierde viabilidad despu6s de 7 horas de 

exposici6n a 4-'C. I_a pirdida de viabilidad de los cotiledones 

podria, sir embargo, ser una condici6n experimental artificial,
 

porque los coltiledones esl;An protegidos 
 y aislados del medio
 

ambiente por A] tejido meqagametofitico.
 

http:megagametofi.tc


La tolerancia de las plAntulas al estr~s 
 de calor fue
 

determinada por 
 la capacidad de recuperar su crecimiento , 280C
 

despu6s de una eoposicion por 2 horas a temperaturas de 32, 36,
 

40 y 44-C. 
 P1ntulas expuestas a 44-C no recuperaron e1 

crecimiento una vueltas a 1ovez 28oC. Por tanto 44-C fue 

considerada la temperatura letal. PlAntulas expuestas a 32, 36 y 

40-C por 2 ora.s, recuperaron su crecimiento una vez vueltas a 

28-C y por 1o tan4.o foron consideradas temperaturas subletales. 

ura que me.jorLa teemperat suLl etal permiti6 recuperaci6n del 

crecimiento a 28-C f-ue la temperatura do 36-C.
 

Tratam i enlLo a temperaturas subletales ind,.ice en e.jes 

embrionarios una tolerarncia para resistir una de 2exposici6n 

horas a 44 0 l .a temlper-atura . e :-.-, s iendo la temperatura 6ptimaR 

para adquis'ici6n do tCormotolerancia l.a do 36-C, siempre que se 

otorgue par m.4s de ,. miti,.tos. 

Estudios de. patr6n de proteinas sintetizadas y acumuladas
 

durante el estr6s, fue realizado por marcaci6n de las proteinas
 

usando "'LS metionina en Ai medio de incubaci6n donde ejes 

embrionarios fueron sometidos al tratamiento t6rmico. Despuds 

que las proteinbas fueronLextr'aidas del tejido, analizaron parse 


electroForesis 
 ED en geles de poliacrilamida seguida de
 

fluorogra~ia del gel y exposici6n de 
Oste en un film de rayos X. 

Se encorntraron 8 nuevas proteinas no presentes a 2B-C. AdemAs 7 

proteinas mostraron aumentoun considerable en su expresi6n
 

durante el estr s tL6rr-mico. 

Las L proLteinla; "de nova" sintetizadas fueron de 126, 106, 

89, ?7, 44, 24, 19 y 1Y -I) de peso molecular, mientras que 

aqu-l las que aumentaron su expresi6n durante el estr~s t~rmico 
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fueron de 101, 98, 94, 834, 80, 69 y 20 KD de peso molecular. La 

temperatura 6ptima tanto para la sintesis "de novo" de las 

proteinas PETs como para 1a acumulaci6n de ellas fue 36-C. 

Cin~tica realizada a 36"C demuestra que la expresi6n de la 

mayoria de las PETs de ejes embrionerios ocurre a los 30 minutos 

de iniciado el trataniento a la temperatura subletal, perdurando 

la mayoria ue ellas despu .s de 5 horas de exposici6n cel tejido a 

esta temperatura. 

OAnlisis de hitbridizaci 6n Norte, de los RNA mensajeros para 

2 de Ion PETs, usando -ondas de cDNA para ubiquitina y proteina 

70 KD, evidencian que el mayor ac:mulo de RNA mensajero ocurre a 

36-C, detectando una poblaci6n de RNA mensajero para ubiquitina y 

dos para proteina de 70 KD. 

El RNA mensajero para ubiquitina est6 presente a 28oC pero 

pero la expresi6n 


aumenta considerab] emenLe durante la exposici6n del tejido 

embrionario a 36-C, l]. elantdo a ser entre 6 y 7 veces mAs que a 

28OC en ejes embrionarios. Los RNAs mensajeros para la proteina 

KD estAn muy poco expresados a 280 y 320 de 

mensajeros se eroci (,ndte a 36-C. 

Be concl uye que Jas plnt ulas de Araucaria araucana 

responden bien al estvrs t .r ico con sintesis y acumulaci6n de 

PETs y de los mRNA para las PETs ubiquitina y la proteina 70 KD. 



SUMMARY
 

The objective of this dissertation was to investigate the 

phys i ol oq ical responses of seeds and seedlings of Araucaria 

araucana to high temperature stress and with the purpose to test 

the hypothesis that :"Heat shock protein (hsp) play a 

physiological rol.: in the acquisition of tolerance to high 

temperature in i:'ti'a__._ arau cana", since Araucaria araucana 

constitutes relictual forests from the Tertiary times, where 

there are differences of te;peratures of 20-C between day and 

night and bet-ween Winter, and Summer. Besides, the seeds are shed 

and germinate, and the seedlings grow and establish in the 

volcano -h wheresoil .F thse forests the temperature reaches 500C 

at noon of Summo days. 

The triphenyl ttra..'olium chloride reagent was used to test 

the viability of embryo axis, cotyledon and megagametophyte 

tissues of quiescon,1t seeds o f Araucaria araucana when exposed to 

28°C (control) 41and to .', 26, 40, and 48-C. The embryo axis 

loose viabil itv after 5 hours of exposure to 44-C. The 

cotyledons are more s nsitive to sinceheat they loose viability 

after 3 hours of exp osure at 4-0.C. 

The megagam,:toplyLe tissue was the most resistant because it 

looses viabiJ,ity after 7 hours of exposure at 44-C. The lost of 

cotyledons viability could be, however, an experim'ntal condition, 

since in the nal..ual system, the cotyledons are isolated and 

protected from the environment by the megagametophytic tissue. 

The tolerance of the seedlings to heat stress was determined 

by the capacity to recover growth at 28-C, after 2 hours exposure
 



at temperatures 
of 32, 36, 40 and 440C. Seedlings do not recover
 

growth after exposure at 40-C. Therefore, 44-C was considered
 

the lethal temperature for (raucaria araucana 
 seedlings.
 

Seedlings exposed 
for 2 hours at 32, 36 and 40-C recover growth 

when they are back at 28-C and therefore, they were defined as 

sublethal temperatures. The sublethal temperature that allows a
 

better growth recovery of seedlings at 280C, was the temperature
 

of 36'C.
 

Treat ment with sublethal temperatures induces
 

thermotolerance 
to embryo axis to resist a two hours exposure of
 

lethal temperature, being the optima]l 
temperature for acquisition
 

of thermmobolerarnce 36'C if given for more 
than 30 minutes.
 

The pattern of proteins synthesized and accumulated during
 

heat stress was determined by labelling the proteins 
 with OIS­

methionine, used 
 as precursor of protein synthesis, which was
 

added to the incubation medium where the embryo 
 axis were 

subjected to thermal treatment. After protein extraction, they 

were anal i zi by .-polyacrylamide gel electrophoresis followed 

for fluorography and e)(posure to X ray film. 

There were found 8 new proteins non present at 280C. 

Besides, 7 proteins increase considerably their expression during 

thermal stress. 

The 8 proteins "de novo" synthetized were of 126, 106, 89, 

77, 411, 24, 19P and 17 ID molecular weight while those having a 

higher expression during thermal stress of
were 101, 98, 94, 84, 

80, 6 0 and 20 lD molecular weight. The optimal temperature for 

synthesis and accumulation of the hsp, 360C.was 


Kinetic experiments performed at showed
360C that the
 

%7,
 
I 
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expression of heat shock proteins (hsp) in embryo axis can be 

using 

detected as soon as 30 minutes after the thermal stress begins at 

this sublethal temperature, remaining most of the hsp after 

hours of continuous exposure of the tissue at 36-C. 

Northern hybridizat ion analysis of mRNA for two hsp, 

cDNA probes one for ubiquitine and one for hsp 70 KD, showed that 

the higher accumulation of mRNA takes place at 36-C, detecting 

one population of mHNA for ubiquitine and two populations of mRNA 

for the hsp 70 KD. 

The mRNA for ubiquitine is present also at 28oC, but 

increases considerably during tissue exposure at 36-C, being 6 or 

7 folds the amount If mRNA present in embryo axis at 280C. The 

mRNAs for tlhe 10 RD protein are very low expressed at 28oC and 

320C but the expressiotl is turn on at 36-C. 

Concl us ion av"e made ;hat Araucar i a araucana seedlings 

efficiently respond to thermal stress with synthesis and 

accumulation of hsp and oF mRNA for ubiquitine and hsp 70 KD. 
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16:30 - 16:50 Hrs. Convergences and non-convergences between

Central Chile and California: What is the
role of human distAurbance? 
Professors F.1uentes, J.A. Simonetti andM.R. 
 MuFioz, Pontificia Universidad

Cat6lica de Chile. Santiago, Chile.
 

16:50 - 17:10 Hrs. ThI)e responIse of conmunities of small
maiunals to fire: comparisons between 
Australia, California and ChileProfessor 3. Fox, University of NewSouth Wales, Australia. 

17:10 - 17:30 lirs. Summing up: Are there more differences 
than similarities? 
Doctor Mary T. Kalin de Arroyo andJ.Armesto, Facultad de Ciencias, Universi­
dad de Chile, Santiago, Chile. 

17:45 - 18:30 flrs. GENERAL SYMPOSIUM4 II. 

WEDNESDAY AUGUST 1___1.1989:
 

8:30 - 9:20 Hrs. -GENERAL SYMPOSIUM I.
 

SPECIAL INTEREST SYMPOSIUM 

PHYSIOLOGY OF LAND PLANTS OF T1lE PACIFIC BASIN: PlantPhysiological Responses to 
Stress conditions

in Ecosystem of the Pacific Basin.
 

CHAIRMAN 
 : Professor Liliana Cardemil

SECRETARY 
 : Professor Jon Keeley
 

9.30 - 9:50 Hrs. Metabolic Consequences of Drought Stress 
in Plants. 
Doctor Leslie Paleg, Department of PlantPhysiology, Waite 
 Agriculture 
 Research

lnstitute, University 
of Adelaide, Aus­
t ra i a. 

9:50 - 10:10 Hrs. Woody Plant 
 Responses 
 to Environmental
 
Stress in South Central Chile,Doctor Mirem 
Albe-di, Instituto 
de Bot6­
nica, Universidad 
Austral. de 
Chile. Val­
divia, Chile.
 

10:10 - 10:30 Hrs. 
 Woody 
 Plant Responses 
 to Environmental
 
Stress in South Central Chile,
Doctor Mirem Alberdi, Instituto de Bot6­
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nica, Universidad Austral de Chile. Val­
divia, Chile.
 

10:30 - 10:50 Hrs. Change in the Pattern of Protein Synthesis 
in Two Trees of Chile, Araucaria araucana 
and Prospis ch i lensis, Induced by High
Tempe r-a ti re. 
Doctors Liliana Cardemil, Claudio Goycoleaand Consuelo Mediia, 	 Facultad de Ciencias, 
Universidad de Chile, Santiago, Chile.
 

10:50 - 11:15 lirs. Coffee Break.
 

11:30 -14:25 lirs. 	 Boat 
trip along the 	Bay of Valparaiso.
 
(Including snacks) . 

14:30 - 14:50 Hrs. 	 Environmental Stress and Resistance of 
Barley to Aphids. 
Doctor Luis Corcuera, Departamento de
 
Biolocija, Facultad de Ciencias, 
Univer­
sidad de Chile, Santiago, Chile.
 

14:50 - 15:10 fIrs. 	 Photosynthetic Diversity in Vernal Pool 
Aquatics.

Doctor ]on Keeley, Occidental College, Los
 
Angeles, California, U.S.A.
 

15:10 
- 15:30 lIrs. 	 Seasonal changes in Acetylene reduction 
Activiy (Nitrogen Fixation) theof Acti­
norizal Members of the Rhamnaceae Species

Growing in the chilean matorral.
 
Doctor Orlando Balboa, Universidad de La
 
Pampa, Santa Rosa, La Pampa, Argentina.
 

15:30 - 15:50 EIrs. 	 Coffee Break. 

15:50 - 16:10 Hrs. Seed Longevity and strength relationship 
with seed dispersal and Plant distribution
 
in Tropical Forest Ecosystems. 
Doctor Carlos Vasquez Yanez, Centro 
de
 
Ecologia, Universidad Aut6noma de Mexico,
 
e6x i co. 

16:10 	- 16:30 Hrs. Seed germination and life history chara­
cteristics of Californian Chaparral
Shrubs. 
Doctor Jon Keeley, Occidental College, Los
 
Angeles, California, U.S.A.
 

17:45 - 18:30 Hrs. GENERAT, SYPOSIUM II
 

19:30 - 20:30 Hrs. 	 Folk]or dance and music. Municipal
 
Theater, Vina del Mar.
 



CHANGES IN THE PATTERN OF PROTEIN SYNTHESIS IN TWO TREES OF CHILE,
 

ARAUCAHIA ARAUCANA AND PROSOPIS CHILENSIS, INDUCED BY HIGH TEMPERATURE.
 

Cardemil, L.; Goycoolea, C. and Medina, C. Departamento de Biologla,
 

Facultad de Ciencias, Universidad de Chile.
 

Araucaria araucana constitutes temperated relictual forests in the
 

high mountains of Chile Austral, with 20-C differences between days 

and nights and between seasons. Prosopis chilensis instead, is a legu­

minous, nitrogen-Fixing tree of the arid and semi arid regions of Chi­

le with temperatures reaching 60-2C or higher, in Summer time. We have 

investigated how :eed:s and seedlings of these two plant trees, respond 

to high temperature exposure, performing heat shock experiments, and 

how seeds and sedli ,.acquire thermotolerance when exposed to suble-

Lhal temp(ratures. Indeed, the main idea of this research has been to 

test the hypothesis that "Native plants are adapted to their natural 

environments; heca.e they sh a higher degree of expression of those
 

genes encoding proteins relnlakd to plant protection during environmental 

harsh conditions". TIhe higher degree of expression may be due either 

to regulaLory mechanismns oF gene Function or to the number of copies 

of the genes involved. .lhs-gel electrophoresis of proteins synthe­

sized during heat shock experiments and Northern hybridization analy­

sis t.o detect the mUA or these proteins, using probes for heat shock 

genes, allow to evalurate lMi:; hypothesis. Proyccto FONDECYT 0160/88 

and AID grant 0 IPE-55 2--.S-8073-O0. Universidad de Chile Proyecto de 

DesarrolIo U1 178501-A. 



FIGURES FRON AT U.... A AI'i,,ANA HEAT SHOCK EXPERIMENTS. 

Figure 1.- X ray film of 
a Northerr blot hybridization of total RNA
 

extracted from cotyledons (C) and embryo axes (E) of Arau­

cara 53iaurpanaseedlings exposed for 2 hours at different
 

temperatures ( 280 , 320 and 36 0C). The hybridization was 

performed with a p robe 
containing the cDNA information 

for the tbLqi.uiiL&e protein fron chick embryo." Cont . is 
a positive control where 3 ug of maize RNA extracted from 

plants su:'b.jccted to 42%, was run. The 25S and !8S mark 

the po,.ints ,Lucre th. r Lbosoma] RNA for the large and the 

small subonuits run in the gel and were used for size esti­

mu.ti on of NA. The two channel s marked as " C 280C * " 

were ove rloaded w[th 3 times the RNA amount present in
 

the e::t Lracts of the cotyledons exposed at 280C and with
 

5 time; the am uu it aff{NA present in the embryo axes ex­

posed at 28%(], thus to e:;timate how much more mRNA for 
ubiqnitinc was present in tissues exposed at 36C. 

Figure 2.-
 X ray film of Northern blot hybridization ot total RNA ex­

tracted f roma gaga:ophyte (M) and cotyledons (C) of 

Araicaria arau;canaq seed!ings exposed for two hours at di­

fferent temperatur-esr 
 ( 28', 320 and 36C). The hybridiza­

tinn was performed with a probe containing the cDNA infor­

mation for hqp 70 K) form Ma izse."Cont." is a channel for 

a positive control 
 where 3 ug of maize RNA extracted from
 

plants subjected at 42C. 25S and 18S mark the points where
 

the ribosomal RNA for 
large and small subunits run in the
 

gel, and was used for size estimation of RNA.
 



.. 

Figure 3.- GermitnatLo and ' I 

FIGURES v...I, _[I .. CHEi,:,i4IS , ILAT SHOCK EXPERIMENTS 

sed ,ng, root growth of Prosopis chilensis
 

at di F.riiL L,:::m ,ttuire3. 

A. Percent of geuri nationof seeds after imbibition at diffe­

rent te'peraLuras. 

24 hours Zfter imbibi.tion 

48 hours afte r imlbibition 

B. Growth rate of seedling roots at different temperatures. 

24 hours after imbibition 

48 hours afLer imbihi t ion 

Figure 4.- Growth rate of needling roots of Prosopis chilensis when 

seeds are germinaLed at 35'C. Arrows point that,after 18 

hours of imbibition seedling were transferred to the in­

dicated tumpera ttre. 

Figure 5 .- X ray film of Sl)S-polyacrylamide gel electrophoresis of 

proteins present in embryo axis of Prosopis chilensis 

when the tissue is incubated for two hours at different 

temperattres in the presence of 3 5 S-inthionin . The me-­

thioninc was added to the medi um in the last 30 minutes 

of two hours of incubation . Numbers at the left, are the 

molecular weigiht markers tun in the same gel. Complete 

arrows; point those bands of proteins non present at 35°C. 

Arrow heads point those bands of proteins which increase 

intensity at temperatures higher than 35°C. 

Figure 6 .- Kinetic exleriments of appearance of the main bands of 

proteins that are new or increase at 45%. 3 5 S-methionine 

was added the last 30 minutes of the incubation time. 

Experiments; were terminated at 0.5, 2.0 and 4.0, hours 

after the bugiuningof the incubation. Numbers at the left 

are the molecular weight markers run in the same gel. 

Arrows indicate the main bands of proteins that are new 

or increase at 45"C compared with those present at 35C. 

1:% 



Table I.- Summary of the proteins synthesized and accumulated in em­
bryo axis of 
Prosopis chilensis, incubated for 2 hours at 
temp rature in the )resence of 3-S-mcthionine added 
in the
 

last 30 minutes of incubation.
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GERMINACION Y CRECIMIENTO RADICULAR DE
 
Prosopl chilensis A DIFERENTES TEMPERATURAS
 

11 24 horas 

48 horas A 

z o__F.
< 0 : 

O: I I:: ,:2 

II =M 

25 20 35 41
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CRECIMIENTO RADICULAR DE Prosople chilele 
A DIFERENTES TEMPERATURA8 LUEGO DE 

GERMINACION A 356C 
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Figure 4 



T E MP E R A T U R A (°C) 

P M 35 40 45 50 

(kD) 

116.0 

84.0 _. :.. " 

58.0 

48.5 

26 ..
 



P.M. TIEMPO DE INCUBACION A 45 QC
 

(kD) (HORAS)
 

116.0
 

84.0
 

58.0
 

48.5
 

36.5
 

26.6
 

Figure 6 



TABLA RESUMEN DE SINTESIS DE PROTEINAS EN RADICULAS DE
 
pis j2UMi,Pros INCUBADAS POR 2 HORAS A DIFERENTES 

TEMPERATURAS, EN PRESENCIA DE MET-S35 DURANTE LOS
 
ULTIMOS 30 MINUTOS.
 

NUEVAS TEMPERATURA DE INCUBACION ('C) 

PROT.
 

(kD) 35 40 45 50
 

123 - + + ­

122 + + ++ + 
100 ­ + ­
95 . ++ ++ ++
 
87 - - +
 
71 ++ + 
 +++
 
62 - ++ 
59 - + + . 
33 - +4+ . 
31 - + 4 ­

28 + + ++ . 
25 ++ ++ 
 +
 

Table I
 


