
S.-,- (
 

Research Reoort A 3
 

from
 

Liliana Cardemil
 

Project # 936-5542
 

Grant # DPE-5542-G-SS-8073-O0
 

Obligation # 8361137
 

Project # 7.053 ( Off.Sc.Adv,)
 



Research Report # 3
 

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

Period covered: August 31, 1989 

to 

February 28. 1990
 

Preliminary Remarks.-


Durinr the first year of research, we have written two reports. 

In the first report, from the period August 31, 1988 to February 28, 1989, 

we requested the amount of $ 13,820 for travel, salaries and reagents. That 

amount was deposited in the bank account of the University of Chile by Sep

tember 27 of 1988. In our second report, from the period February 28 to 

Au-ust 30, 1939, we requested the amount of' $ 16.253 for salaries, travel 

and reagents. The amount was deposited on Vbvembar 26 , 1939. 

During the past semester, we have spent most of the funds of the
 

ite "other costs" which were originally considered in our budget. However, 

we have spent less in salaries and therefore, we have requested to AID in 

Washington, to buy a computer for processing the data we are obtaining from 

the field research. The computer is for a total cost of $ 2,600. Since thb 

Office of the Science Advisor replied possitively to this request (I am
 

enclosing a copy from Dr. John Daly, Program Coordinator), we have rello

cated $2,600 from the grant budget from the item for salaries to the
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item for equipment.
 

This report is for the period August 31, 1989 to February 28, 1990.
 

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

The results obtained from Au-ust 31, 1939 to February 28, 1990, are des

cribed in this reoort.
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Disbursements of Budget Grant# DPE-5542-G-SS-8073-00
 

Cumulative Detailed Report From:
 

August 31, 1989
 

to
 

February 28, 1990
 

us
 

Salaries 5,958
 

Equipment 2, 655
 

Travel 1,852
 

Reagents 1,506
 

Other Costs 6,146
 

Total 18,117
 

List of Equipment Purchased
 

PCS 236 Personal Computer with external floppy disk unit from Olivetti,
 

with a cost of US ' 1420
 

DM 100 Printer from Olivetti, with a cost of US $ 235 

Total: US $ 2,655.
 



Total Disbursements of Budget 

Cumulative Report up to February 28, 1990 (First year + 6 months of Second year) 

VI1 011 : From: Fr ow : 

Aug;ust 30, 1988 May 5, 1989 August 31, 1989 

to to to 

May 5, 1989 August 30, 1989 February 28,1990 Total 

us $ us $ us $ us $ 

Salaries 1,440 2,424 5,958 9,822 

Equipment 45,755 1,431 2,655 49,841 

Travel 5,876 1,794 1,852 9,522 

Reagents 4,190 4,174 1,506 9,870 

Other Costs 1,230 12, 4'73 6,146 19, 849 

Total 58,491 22,296 18.117 98,904 



A. Temperature Stress Experiments.
 

Previous Results Under AID Grant On Arajraria 1raucana
 

And Prosopis chilensis.
 

Kinetics experiments of appearance of heat shock proteins (hsp) in
 

soon as 30 minutes after heat
seedlings of both systems revealed that as 


shock begins, the new proteins are present. A maxizun accumulation of hsp
 

occur after 3-4 hours of exposure to 360 C, in the Araucaria araucana
 

case and to 450 C,in the Prosopis chilensis case.
 

The heat shock proteins are nine in seedlings of Prosopis chilensis.
 

One of the hsp is very prominent, with a molecular weight of 62 KD. Ano

ther prominent protein increases considerably under exposure to 40-45
c C,
 

with a molecular weight of 71 XD.
 

The optimal temperatures for synthesis and accumulation of hsp were
 

360 C, for Araucaria araucana seedlings and 450 C, for Prosopis chilen

sis seedlings.
 

In all these experiments the seedlings were incubated,at the appro

priate treatment of temperature in the presence of 35S-methionine used
 

as precursor of protein synthesis.
 



The accumulation of mRNA for two hsp was studied by Northern hybri

dization analysis in Araucaria araucana seedlings,using probes containi.ng
 

the genetic information for these proteins. They are,the ubiquitine and
 

the universal hsp 70 KD. Both prote-ns are highly conserved among the
 

living organisms. 

The results show the optimal accumulation for ubiquitine mRNA occurs 

at 360 C with a 6 fold increase of mRNA in the embryo axis which is the 

tissue that shows the best response. The mRNAs for the 70 KD protein, 

° are almost not present at 230 and 32 C. The synthesis of mRNA for this 

protein turns on at 360 C. The results also demonstrated that there are
 

two populations of mRNAs for the 70 KD protein. 

Results Obtained On Heat Shock Expression During This
 

Period.
 

Our laboratory owns antibodies against ubiquitine and against the
 

70 KD heat shock protein. The antibodies against ubiquitine are poly

clonal of two kinds: One was raised in rabbits against the conjugated ubi

quitine, therefore, against ubiquitine-protein complexes. The other was
 

also raised in rabbits but against free ubiquitine. Both antibodies were
 

kindly provided by Dr. Aaron Ciechanover from the Medical School at Wash

ington University, St. Louis, Missouri.
 

http:containi.ng
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The antibody raised against hsp 70 KD is a monoclonal antibody obtained
 

against the purified hsp 72 KD from HeLa Cells. It was purchased to Amer

sham Chem.Co.
 

Seedlings of 43 hours after the start of imbibition of Prosopis chi

° C, were subjected to two hours at 350,40,
 
lensis and germinated at 35
 

° 
450 and 50 C. After the treatment, the proteins were extracted and elec

trophoresed in SDS- polyarrylamide. Palf of the gel was stained for pro

teins and half was electrotransferred to nitrocellulose membranes over

night. The membranes were incubated with a first antibody (rabbit's IgG
 

anti conju ated-ubi uitine) in a dilution of of 1/250 and the with a se

cond antibody (goat's anti IaG conjugated to alkaline phosphatase) in a
 

are shown on
dilution of 1/15,,30. The results of the Western analysis 


Figure 1, where it is seen several bands of high and low molecular weihts
 

that cross react with the antibody. The proteins obtained from seedlings
 

C, the ones showing higher reactivity.
heat shocked at 45 and 50 are 


Table I is a summary of the proteins that give possitive reaction with
 

the conjugated-ubiquitine antibody. The intensity of the cross reactivi

ty is given by the number of crosses, (+). 

Figure 2 shcws the results of a Western analysis performed with seed

lings of Prosopis chilensis treated as before, using the polyclonal anti

body raised against free ubiquitine (rabbitts IgG anti ubiquitine) in a
 

dilution of 1/250 and next incubated with a second antiboby (goat's anti
 

IgG conjugated to alkaline phosphatase) in a dilution of 1/15,000. Protein
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° 
extracts from seedlings heat shocked at 450 and 50 C show a band of
 

9 KD which is the recorted molecular weight for ubiquitine, (Vierstra,
 

1987). The band cross reactswith the antibody. Extracts of seedlin-s
 

° 
treated at 50 C show three other very faint bands of 70,57 and 51 KD.
 

Table II is a summary of these results.
 

Heat s EExcr -r-ssionAnd Field Research 

Several environmental parameters were measured in the natural
 

population of ?:'osopis chilensis located at Quilapilun Station in Pel

dehue (Central Thile). The measurements were performed for a period of
 

24 hours on January 27-23 of the present year. Figure 3 is the soil 

temperature fluctuation measured at different distances from the soil: 

+10 cm; -2 cm, under Prosopis shadow and -2 cm under sunshine. Figure 

4 is the environmental temperature fluctuation in 24 hours measured 

under Prosopis shadow. Fizure 5 is the total radiation measured under 

shadow and under sunshine in the same period of 24 hours. Figure 6 and 

7 are the fluctuations on humidity and evaporation respectively, during 

the same period.
 

The higher temperatures of the day took place at 5.00 PM with 

a maximun of 350 C when measured under Prosopis shadow; with a maximun 

of 60 C when 2easured under sunshine, Figures 4 and 3. Therefore, the 

maximun evaporation ocozrodat 5.00 PM, Figure 7. The maximun radiation 

took place at 3.00 PM, Figure 5, and the maximun humidity ocuirred bet

ween 2.00-9.00 AM under Prosopts shadow, Figure 6. 

http:2.00-9.00


Future Work Planned On Heat Shock Expression.
 

We expect to perform Western analysis of the heat shock proteins
 

on seedlings from Araucaria araucana subjected to heat shock, using the
 

ubiquitin and 70 KD,antibodies. At the present we are performing Western
 

analysis with the 70 KD antibody with Prosopis chilensis seedlings ger

minated at 350 C and heat shocked at 350, 400, 450 and 500 C.
 

The 'orthern hybridization analysis for :nRNA extracted from Proso

pis chilensis with probes containing the renetic information for these
 

two proteins,is underway.
 

The field research will be continue by doing temperature measurements 

of Prosopis leaves under shadow and under sunlight. WJestern analysis of 

proteins extracted from leaves will be performed taking samples at di

fferent hours of the day for a period of 24 hours. The Western analysis 

will be done using the antibodies available in our Lab. 

References. Vierstra, R.D. 1987. Ubiquitin, a key component in the degra

dation of plants proteins. Physiol. Plantarum 70: 103-106.
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B. Injury Stress Experiments
 

Previous %1sultsUnder AID Grant On Araucaria araucana 

Systai. 

We had purifiad two of the cell wall proteins from Araucaria arau

cana seedlings :;ich cross react with polyclonal antibodies raised 

against carrot a soybean seed coats, extensins,by chromatofocusing 

using a PBE 118 -el purchased to Pharmacia Fine Chemicals. The two 

proteins come t::ether in the same fracction collected from the column 

because both h.e similar isoelectric points of 10.5 and 10.4. 

A further :'Pfication and characterization of the proteins are 

described for ::-.s reporting period. 

Results Under AID Grant Obtained On Araucaria araucana
 

System, For This Reporting Period.
 

A further :-.rifcation and characterization of these proteins 

was performed a- Dr. Joseph Varner's Laboratory, at Washington Univer

sity, St. Louis :issouri. For this purpose,Alejandro Riquelme,a gra

duate student ;r ing on-the project and Dra. Liliana Cardemil, the 

principal invesa-iator of the project, visited Dr. Varner's Lab for 

a period of 2 and 1/2 months , from August 20 to 'lovember 1,1989. 



Figure 8 is an elution profile of the cell wall proteins extracted
 

from purified cell walls of seedlings of 48 hours of imbibition. In the
 

figure is shown that the proteins run in a pH gradient between 11 and 3.5.
 

The solid line represents the amount of proteins present in the fractions.
 

The dashed line is the Hydroxyproline content in each fraction. The frac

tions collected were those showing a higher content of proteins and Hydro

xyproline and corresponded to the fractions 3-15 of Figure 3.
 

Figure 9 is a profile of a density gradient centrifugation in CsCl
 

performed with the proteins eluted from fractions 3-15 in the chromatofo

cusing procedure. The diagonal dashed line is the density gradient,run bet

ween 1.7-1.3 (-/ml). The solid line represent the proteins of each frac

tion and the dashed line the Hydroxyproline of each fraction. The fractions
 

collected were those with a higher content of Hydroxyproline and correspon

ded to fractions 28-35 of Figure 9.
 

SDS-polyacrylamide electrophoresis (SDS-PAGE) and native cationic Zel
 

electrophoresis showed that the two proteins 
can not be separated by
 

density gradient centrifugation because they have a similar density of 1.35
 

and 1.32 (g/ml). The two proteins have a molecular weight of 100 and 60 KD
 

as estimated by SDS-PAGE. Figure 10 is 
a summary chart where is shown the
 

movilities of these proteins in SDS-PAGE and cationic neutral gel electro

phoresis.
 

Due to the problems of separation of these proteins, we decided to
 

perform a preparative purification of them using SDS-PAGE in Tris Tricine
 

running buffer, instead of Tris Glycine, to avoid Glycine contaninaticn. After 
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the electrophoresis the proteins were electrotransferred to Polyvi

nylidene Diflouride membranes, also known as Inmobilon membranes. 

The membranes are plastics and allows the bands of proteins, after 

transfer to be stained with Coomassie Blue and therefore, to visua

lize the proteins on. the rmembrane. It is easy then to cut the pa

per at the band place and to analyze the protein. 

The pieces of the membranes containing the proteins were sub

jected to hydrolysis in 521 HCl for 20 hours at 1100 C.The free ami

no acids were extracted from the membranes with 70,, methanol. The 

amino acids were analyzed in an automatic HPLC analyzer. Table III 

shoWs the amino acid composition of the three bands of proteins 

wihich withcross react the extensin antibodies. it can be seen that 

the three proteins have a very similar amino acid compositi.on since 

all of them have a high content of serine, betwieen 14.6-20.3 % and 

they are extremely rich in I-lycine, between 16.5-31.3 %. Hydroxypro

line was not detected at all. The high content of glycine is not a 

Elycine contunination from the buffer since the SDS-PAGE w-as run 

in a buffer containing Tricine and not Glycine.
 

Because the densities of these proteins are similar to 
the densi

ties reported for peroxidases, we run the two purified proteins in na

tive cationic gel electrophoresis. After the run the gel 
was incubated
 

in a solution of 0,05 g of o-tenilenediamide, 200 ul of 3% H202 and 50
 

ml of 0.1 M Sodium Citrate ph 4.5. The two proteins gave a positive
 

reaction for peroxidases.
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Cu'ture Work Planned On Injury Stress Withi Araucaria
 

araucana 3'edlings (Cl1IWal1s Proteins).
 

We are planning to perform a bidimensional gel electrophoresis of
 

the wall peroxidases to detect how many isoforms of the enzymes are pre-. 

sent in of e bands observed unidimentionaleach -.- by gel electrophoresis. 

Wle expect -o perform a sequence analysis of the NH2 terminal group 

for the three cell wall proteins purified by preparative SDS-PAGE. 

0esults -ider AID Granit On Injury Stress In Prosonis
 

ci11ns!3 System, fcr This Reporting Period.
 

Quantification of the extensin proteins were performed in cell walls 

of seedlings of ?rosopis chilensis, using the Bradford's methods for quan

titative analysis of proteins and Drozdz's methods for quantitative ana

lysis of Hydroxy:.:roline. The seedlings were taken at 48 hours after imbi

bition starts, and separated in two groups: one group was wounded with a 

razor blade makIng cross cuts on cotyledons, hypocotyls and radicles;
 

the other group ;as the control group without wounding. The first group
 

was denominated "D" for damrnaged and the control group as "ND" for non da

mmaged. The firs- group that was dammaged was further separated into two
 

other groups. One was wounded for a period of 12 hours and the other for
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a period of 35 hours. After the treatment, the tissues were homoge

nized and the cell walls were obtained and purified by the methods
 

described by Cassab et. al., 1985. Proteins were extracted from the
 

cell walls with CaCI2 and quantified by Bradfod's method. The Hydro

xyproline content of the proteins was determined by Drozdz's method.
 

The Figure 11 shows the amount of ug of hydroxyproline per gram, of
 

fresh weight (-fw) of cotyledons, hypocotyls and radicles. Figure 12
 

shows the amount of ug of Hydroxyproline per ug of protein in the
 

three tissues. Both figures show that the best response to wounding
 

is given by seedlings dammaged for a period of 12 hours. Therefore,
 

the amount of Hydroxyproline content, either if quantified as Hyp/
 

gfw or as Hyp/ug of proteins increase in all wounded tissues with a
 

greater response given by the hypocotyls. SDS-PAGE of the proteins
 

extracted from cotyledons shows that there is a new protein present
 

in the walls of cotyledons that were wounded for 36 hours. There

fore, this extra protein is absent in the non wounded cotyledons, Fi

gure 13. Western analysis of cationic neutral gel electrophoresis of
 

the native proteins from cell walls of cotyledons, shows that there
 

is one band of protein in the non dammaged tissue and three bands of
 

proteins in the dammaged tissue which cross react with the soybean
 

seed coat extensin antibody, Figure 14.
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Future Worc Planned On Injury Stress With BrSOiS
 

chilensis e'edlings (Cell Wall Proteins).
 

;Je are pl!__:Ing to purify and further characterize the cell
 

wall proteins of Froopis chilensis seedlings, expressed under injury
 

stress.
 

References. Cass-:, G., Nieto Sotelo, J., Cooper, J., Van Hoist, G.J.,
 

and '=rner, J.E. 1985. A developmentally r-ulated hydroxy

pr7U:-rich glycoprorein from the cell walls of soybean
 

seed :oats.Plant Physiol. 77: 532-537.
 

Enclosures
 

1.-	 Fourteen fi:ures and three tables
 

2.-	 Su!mr1es of ::e presentations to Sociedad Iberoamericana de Biolo

31a C3lular, a Congreso and to Sociedad de Biologla de Chile, 329
 

Reuni6n Anual.November 21-25, Vifia del %ar, 1989.
 

3.-	 Copy of Dr. John Daly's latter.
 



Figure Legends
 

Figure 1.-	 Western blot analysis of the proteins extracted from Prosopis 

chilensis seedlings,using polyclonal antibodies raised against 

cojugated-ubiquitine. The seedlings were grown from seeds ger

minated at 350 C and then subjected to heat stress at tempera

tures of 350, 400, 450 and 500 C,for two hours. The proteins 

were extracted and run in SDS-PAGE and electrotransferred to 

nitrocellulose membranes. The membranes were incubated with tie 

first antibody (IgG anti conjugated-ubiquitine) and then with 

a second antibody conjugated to alkaline phosphatase. PM are 

molecular weight markers9 which have been prestained. 

Figure 2.-	 Western blot analysis of the proteins extracted from Prosopis
 

chilensis 3cedlings, using polyclonal antibodies raised against
 

free ubiquitine. The seedlings were grown from seeds germinated
 

at 350 C and then subjected to heat stress at temperatures of
 

350 0o 45 and 50 C, for two hours. The proteins were ex4


tracted and run in SDS-PAGE and electrotransferred to nitroce

llulose membranes. The membranes were incubated with the first
 

antibody (IgG anti free ubiquitine) and then with a second an

tibody conjugated to alkaline phosphatase.
 

Figure 3.- Temperature fluctuation of the soil Ln a period of 24 hours,on 

January 27-2B, 1990 at Quilapilun Station in Peldehue. The tem

perature was measured with a Thermistor under Prosopis chilen

sis shadow at:10 cm over the soil surface, -10 cm under the soil 

surface, -2 cm under the soil surface and under sunshine at: 

-2 cm under the soil surface. Each point is the average of twio 

independent measurements 

10 cn over the soil surface -[

10 cm under the soil surface: -+-+ 

2 cm under the soil surface (shadow): - 

2 cm under the soil surface (sunshine ): -6



Figure 4.-	 Environmental temperature fluctuation in a period of 24 hours
 

on January 27-28, 1990 at Oullapilun Station in Peldehue. The
 

temperature was measured with a Thermohydrograph 10 cm over
 

che soil surface under the shadow of Prosopis chilensis. Each
 

point is the average of two independent measurements.
 

F-gure 5.-	 Radiation fluctuation in a period of 24 hours on January 27

28, 1990 at Quilapilun station in Peldehue. The radiation was
 

measured at sunshine (-+-+-) and under the shadow of Proso

pis chilensis (-c-p-), with a Pyr Heliograph. Each point is
 

the average of two independent measurements.
 

Figure 6.-	 Environmental relative humidity fluctuation in a period of 24
 

hours on 
January 27-28,1990 at Ouilapilun Station in Peldehue.
 

The humidity was measured under the shadow of Prosopis chilen

sis with a Thermohydrocraph, Each point is the average of two
 

independent measurements.
 

Figure 7.-	 Environmental evaporation fluctuation in a period of 24 hours
 

on January 27-28, 1990 at Quilapilun Station in Peldehue. The
 

evaporation was measured with an Evaporimeter of Piche. Each
 

point is the average of two independent measurements, done un

der the shadow of Prosopis chilensis.
 

Figure 8.-	 Elution profile of the chromitofocusing of the cell wall pro

teins extracted from Araucaria araucana seedlings, performed
 

with the PBE 118 gel from Pharmacia Fine Chemicals Co. The
 

dashed diagonal line (-.-.-) is the pH gradient of the column. 

The solid line (-) represents the amount of proteins of the 

fracticns and the dashed line (- - -) representsthe amount of 

Hydroxyproline of the fractions. The fractions with a higher 

content in proteins and Hydroxyproline are those eluted from 

#f8-15.
 



igiure 9.- Density gradient centrifugation in CsCl of the cell wall pro

teins from A. araucana seedlings which were eluted from frac

tions 8-15 in the chromatofocusing porcedure. The dashed dia

gonal line (-.-.-) is the density gradient. The solid line 

(-) is the amount of proteins of the fractions . The dashed 

line (- - -) is the amount of Hydroxyprollne of the fractions. 

The higher content of Hydroxyproline is coming in fractions 

28-35. 

Figure 10.-Summary figure of the movilities of the cell wall proteins of
 

Araucarla araucana seedling in SDS-PAGE and cationic neutral
 

gel electrophoresis of the native proteins. The three proteins
 

which cross react with the extensin antibodies are denominated
 

as 31, 32 and B3. The molecular weights of these proteins were
 

estimated by SDS-PAGE running molecular weight markers in the
 

same gel.
 

Figure 11.-It snows the Hydroxyprollne content in micrograms of Hydroxy

proline / gram of fresh tissue,(microgramos Hyp/gpf) in three
 

tissues of Prosopis chilensis seedlings of 48 hours of imbi

bition. The seedlings were divided in two groups before the
 

analysis: one was dammaged with a razor blade 12 hours before
 

and the other was dammaged 36 hours before. The seedlings wete
 

dissected in cotyledons, hypocotyl and radicles, the cell ,alls
 

prep red, the proteins extracted and the hydroxyproline quanti

fied by Drozdz' method in the protein extract."D"means dama

ged ;"ND"means non dammaged..A, hypocotyls. B, cotyledons.
 

C, radicle.
 



Figure 12.-It shows the Hydroxyproline content in micrograms of Hydroxy

proline / micrograms of protein (microgrs. Hyp/microgrs. Prot.)
 

in three tissues of Prosopis chilensis seedlings of 43 hours
 

of imbibition. The seedlings were divided in two groups be

fore the analysis: one was dammaged with a razor blade 12
 
hours before and t!e other was dammaged 36 hours before. The 

seedlings were dissected in cotyledons, hypocotyls and radi
cles, the cell alls prfpared , the proteins extractel and 

quantified by Bradford's method, and the Hydroxyproline quan

tified by Drozdz's method in the protein extract. "D" 
means
 

darT d ; "NID" means non damnmaged.A, hypocotyls. B,cotyledons.
 

C,radicles.
 

Figure 13.-SDS-PAGE of the cell wall proteins of seedling cotyledons of
 

Prosopis chilensis imbibed for 43 hours. After electrophoresis
 

the :el was stained with Coomasie Blue stain.
 

Channels:
 

a.- M-olecular weight markers
 

b.- Cotyledons wounded (dammaged) 12 hours before the analysis.
 

c.- Cotyledons non dammaged, control , mantained for 12 hours
 

in identical conditions as bo except for dammage.
 

d.- Cotyledons dammaged 36 hours before the analysis.
 

e.- Cotyledons non dammaged, control, mantained for 36 hours
 

in identical conditions as d, except for dammage.
 

f and g are repeats of d and e.
 

Arrows indicate the new bands of proteins.
 



Figure 14.-Wes:arn analysis of the cell wall proteins of seedling coty

led:ns of Prosopis chilensis imbibed for for 48 hours. The
 

cotyledons were dammaged for 36 hours before the analysis.
 

The analysis wias performed also with cell wall proteins of
 

non 4ar.mged tissue (control). For the analysis, the proteins
 

were run in cationic neutral gel electrophoresis and elec

troransferred to nitrocellulose membranes to be incubated
 

wdith a first antibody raised against extensin from soybean 

seed coats. After the first antibody,the membrane was incu

batei with -oat anti IgG alkaline phosphatase conjugated. 

"D" means dammaged; "ND" means non dammaged; Ext. is a po

sit-ve control run with 1 ug of extensin from soybean seed 

coats. Arrows point the bands of proteins showing positive
 

reaction with the antibody.
 



Table I. Summary table of the proteins extracted from seedlings of Pro

sopis chilensis which cross react with polyclonal antibodies
 

raised against conjugated ubiquitine. The seedlings were sub

jected to heat shock at different temperatures for two hours,
 

prior to the protein extraction. The number of crosses gives 

the intensity of the cross reactivity. W, means Molecular Weight 

in KD.
 

M1 Temperatures 0 C 

KD 350 400 450 500 

190 - - ++ ++
 

110 + + + ++ 

95 ++ ++ ++ ++
 

69 ++ ++ ++ +++
 

59 ++ ++ ++
 

52 + + + ++
 

48 - - - +
 

46 - - -+
 

41 + + + 

28 - - + ++
 

19 
 - - + ++ 

9 + + + + 

'I 



Table II. 	Summary table of the proteins extracted from seedlings of
 

Prosopis chilensis which cross react with polyclonal antibo

dies raised against free ubiquitine. The seedlings were sub

jected to heat shock at different temperatures for two hours,
 

proir to the protein extraction. The number of crosses gives
 

thz intensity of the cross reactivity. MW, means Molecular
 

Weight in KD.
 

MW Temperatures 
0 C 

° M 350 400 450 500 

71 	 - - + ++
 

59 - - + ++ 

52 - - ++ ++ 

50 - - ++ ++ 

9 	 -++
 

.11 



Table III. Amino Acid composition of the three proteins purified by
 

preparative SDS-PAGE and Western analysis on Inmobilon 

membranes. After purification, the proteins were subjected 

to hydrolysis with 6N HC for 24 hours and analyzed for 

amino acid composition by High Liquid Preasure Chromato

graphy. 

BI B2 33 
Amino Acid Band 1 Band 2 Band 3 

p molar p mole % p molar p mole % p molar p mole % 

Hyp 0.00 0.00 0.00 0.00 0.00 0.00 
Asx 119.00 5.63 102.23 4.93 175.89 5.18 

Thr 105.60 5.04 100.75 4.86 156.51 4.61 

Ser 361.59 17.12 419.93 20.26 496.09 14.60 

G3x 199.43 9.44 220.44 10.63 291.64 8.58 

Pro 94.48 4.47 38.46 1.86 154.54 4.55 

Gly 559.60 26.50 594.59 28.68 1079.73 31.78 
Ala 189.44 8.97 173.87 8.39 255.41 7.52 
Cys 0.00 0.00 0.00 0.00 0.00 0.00 

Val 30.03 1.42 31.71 1.53 77.50 2.28 

Met 0.00 0.00 0.00 0.00 0.00 0.00 

Ile 52.11 2.46 49.87 2.41 95.51 2.81 

Leu 106.41 5.03 85.80 4.14 174.32 5.13 
Tyr 12.85 0.60 0.00 0.00 23.67 0.70 
Phe 25.14 1.20 17.57 0.85 42.04 1.24 

His 69.77 3.30 68.56 3.31 97.73 2.88 
Lys 96.05 4.50 95.17 4.59 153.65 4.52 
Arg 89.24 4.22 74.19 3.58 122.89 3.62 

23
 



Figure 1 

190m-. 

110 m

95m-.

59 .
52m-.. 
48. 
46

41m

28.
19"' 

go-. 



Figure 2 

59m.. 1 
71mm
52 -...... 

11 
-p1 



F " - , ,-- ,; - - ,-- .-----. A , i 1'- ,- ,-/.-,.-

L.- -- - T i -:-: 

z" U"::2 --

- I -

L-

ILI 

I-... .1-,

'LL:- ,.- ':: 7:"-7 -- ..-. 
I 

--. .-.--.-

' I4 --.. + I -0. -_.  -1' .. + 2 :: f . :' ' ' " " 

-II 



TEMPEFRATURA DAJO PROSOPIS V/'S TIEMPO
 
1--iLAIIJ 27 2-5.~W'TO VS114.Q 

-Jz 

-E!

2' 4 120 1503 I780; 

TEID h-,fq 



<ADIAOION TOTAL V/S~.1 TIEMPO)
 

It Is 

-E1'-1-

Ti (-Z 



HL~iDL~RL.F 3AJ PROSOPIS TIEMAPO 
IL~~i~hL..-t]- PLhQ,2, i 

-

UkII 
L1D 

.3ON 

Lii 

T P-Dh 



EVAPORACiONl fAJO-- OSPI V/S TIEHF1O,

v24 

I-ii 

'12; 

t- 2' 



14h 

DAIN to 

( A4oL 

dr 

30 iI0 

C 



Gre~~7~ ~.cicI 

I Ia 

I -i. 



Figure 10
 

-PA4 f - shi
 

.T",iC4 cvlua12 fs c/ /skJflitsirA 
Chromatafocusin 'Frat!3-

"OA16.00-10.0 0'50~~~~ ~~ = 

'B5a nl Z 10o.o00P. 000 f65000 4 

la~nd& 3: 4.5.000- 55.Oo0 (~6.-00 d 

Eect'ol.ovesis c6t;CA" 

6xtracto Veter 4 ,ratco~mvesWe$tv 

Crude Extract Wc.-.wlt.%~ 2 ::~z' 

32a 



L 

Figure 11 

'60A 

C 4 

0 
L 

rL 

ND D ND 
12 horas 36 horas 

20 1'4 -

.. 4?4 0 • 

oIA 

*11 

D RD D a ND 
12 horas ZE, horw 

60 
,C 

i 4(l 

20j 

D ND D ND 
12 horas 36 horas 



Figure 12 

o 200A A 
n 

L 

C 
L. 

EO0 " 
NiD D R 

12 horas 36 horas 

0,010 B 

C 

L 
2 
E 

0,006 

0,004 - -

100 1 

a AA 

0 2 

I. 

C. A 

E o ' 
CDD 

U 12 . -o 

b2oras 36 horas 



Figure 13
 

S .. . .". 



Figure 1 4 

I, 

[/ 

C1 

A .. 

A 

PD .. 



A
 

SOCIEDAD IBEROAMERICANA DE
 
BIOLOGIA CELULAR
 

40. Congreso
 

SOCIEDAD DE BIOLOGIA DE CHILE
 
32a. Reuni6n Anual
 

SOCIEDAD DE GENETICA DE CHILE
 
22a. Reuni6n Anual
 

SOCIEDAD DE BIOQUIMICA DE CHILE
 
13a . Reuni6n Anual
 

SOCIEDAD DE BIOLOGIA CELULAR DE CHILE
 
3a. Reuni6n Anual
 

SOCIEDAD CHILENA DE REPRODUCCION
 
Y DESARROLLO
 
2a . Reuni6n Anual
 

Vifia del Mar
 
21 al 25 de noviembre de 1989
 

Res6menes de
 
Conferencias, Simposios y Comunicaciones
 

S D ift0 00 0 



SIMPOSIOS R 199 

SIMPOSIO DIFERENCIACION CELULAR EN PLANTAS.
 

Simposiot DIFERENCIACION CELULAR EN PLANTAS 
(Differentiation in plant cells). Montenegro,

G. Coordinador. Laboratorio de Bot nica, De-
partamento de Ecologla, Facultad de Ciencias 

Biol6gicas, P. Ur.iversidad Cat6lica de Chile. 


La importancia del conocimiento de Is
 
biologla celular y molecular en plantas es 

hoy dia indiscutible debido a la creciente 

neceridad de aeleccionar plantas resistentes 

a pat6genos y a herbicidas; propagar plantas

resistentes a 
Is sequla con fines de refores 

tacin en zonas hridas y otras que generen

recursos 
vegetales con potencial econ6mico 
ya sea industrial. medicinal o alimenticio. 


Durante el desarrollo del simposio se 

analizarSn los d1timos avances en aspectos 

de la estructura molecular de la pared celu 

lar y el rol en el crecimiento y diferenci 

ci6n de Is cflula; cambios ultraestructura-

les de c~lulas sometidas a la falta de gra-

vedad (experimentos recientes realizados a 

bordo de la Nave Espacial Columbia) y res-

puestas morfogfnicas de plantas cultivadas 

in vitro correlacionadas con Is manipulaci6n

de factores ex6genos y de la totipotenciali

dad de Is c6lula vegetal. 


Proyecto FONDECYT 199/88 


Coordinadora: GloriaMontenegro 

MIMICKING IN ULTRASTRUCTURAL EFFECTS OF 
MICROGRAVITY IN PLANT CELLS. Randy Moore and
 

i Bowie, Department of Biological
 
Sciences, Wright State University, Dayton, OH,
 
USA and Krug International, Lyndon B. Johnson
 
Space Center (MASA), Houston, TX, USA.
 

The objective of this research was to
 
determine how effectively the actions of a
 
classical clinostat and the Slow Turning

Lateral Vessel 
(STLV) mimic ultrastructural
 
effects of microgravity in plant cells. We
 
accomplished the objective by comparing the

ultrastructure of cells grown on clinostats
 
and in the STLV with that of cells grown at
 
Ig and in microgravity aboard the Space

Shuttle Columbia. Cells of calli and intact
 
seedling of corn and mustard spinach grown in
 
microgravity and in the STLV contained
 
significantly more lipid bodies, significantly

less starch and fewer dictyosomes than
 
comparable cells grown at 1g. Cells of
 
seedlings grown on clinostats had
 
significantly different ultrastructure than
 
those grown in microgravity or in the STLV,
 
indicating that clinostats do not mimic
 
microgravity at the cellular level. 
Calli and
 
seedlings grown in the STLV had ultrastructure
 
similar to those grown in microgravity,

indicating that the STLV effectively mimics
 
microgravity at the cellular level.
 

REGULACION DE RESPUESTAS MORFOGENICAS DE PLAN 

TAS IN VITRO. (In vitro regulation of Plant -
Morp 1--oenes-i-
inrdn,
0).- M. Laboratorio de Bo-

tinica, Facultad-e-Cencias Biol6gicas, P. U
niveraidad Cat6lica de Chile, Casilla 114-D,-Santiago. 

Mecanismos conducentes a la regeneraci6n deplantas in vitro a partir de c6lulas y tejidos,
iiplican revertr inicialmente progranas onto-giniaoa pre-determinados getillendose poste -
riormente diversos procesos de diferenciacidn,orgtnog~nesis y embriog~nesis. En el caso de 
una reembrlonalizaci n de clulas parenquimti
cosrde mricrosoras, o
csde microspores, de tedoslas resuesio de tejidos, las respues-

tam morfognicas en diferentes especies pueden 

ser gatilladas por la concentraci6n y niveles 

entre varias fitohormonas utilizadas 
(androgd-
nesis, mbriognesis som'tica, organogAnesis
caulinar y radicular),la especificidad de cito

cininas (variaci6n somaclonal), el tiempo de 
inducci6n por auxinas (rizognesis) y Is densi 
dad celular junto con condicionantes en mediois 
de cultivo pare suspensiones celulares y fu-sin de protoplastos. Las respuestas morfog-
nicas por factores end6genos dependen mayormen
to del tipo y condici6n del explante, de la e
dad del tejido u 6rgano, la evoluci6n del met 
bolismo secundario, especialuente el grado de-
oxidaci6n de compuestos'fen6licos en plantaslefioseas y, ls aituaci6n de estabilidad metab6-
lice y cromosomal on cultivos de larga perma 
nencia in vitro. Se ilustran diferentes ejem 
plos de-pla7nt estudiadas en nuestro laborato 
rio quo responden espectficamente ante las co-ndiciones de cultivo indicadas. 


Proyecto FONDECYT 0669/89, DIUC 85/86 y

PNUD/OUDI-RLA/83/0 3/PRB. 


LAS PROTEINAS DE LA PARED CELULAR Y SU POSIBLE ROL Ef
 
EL CRECINIENTO V DIrERENCIACION DE LA CELULA VEGETAL. /
( The plant cell wall proteins and their possible role 
on the growth and differentiation of the plant cell ).
Cardali, 1. Departuwento de siola, rcultd doClen-CrelL eetmnod ll e outdd
cis,. Univereidad de Chile. 

lm 

Le pared celular de las ciluls vegetales puede consl
derarse cowo tne matrir extroceluler constituids de po-Ilsaclridos neutros, hcldos, polIeros de resistencle, 
y de preteln, entre las cuales 1eas conoced re leetnla eetnlee n rtisbsc ioe
 
hidroxlproline y ollcosllada en los 
reslduos do hldroxiprolilna y serina con erablnoss y galactose respectivemente. La pared celular regula el crecimlento an Ion.
 
gitud doIn clulo vegetal y le di su forcs durnte I@

diferenciacibn celular. Adeals protege a Is celula ye
getel. 

Do todos los coaponentes do Is pared, es Is extensina
 
Is que ass suments cuendo Is c6lula sufre hetides o &1
gOn dao aechnlco. El suento de extensins en Is Pared 
celuler so correloclons con une detencibn del crecialen
to celuler.
 
Las semillas y plintulas de Araucarie roucans, respon
den al astr&e de herldes con un auento de haste 3ve
cos el nivel bsl de proteins de pared, en el caso del 

a ebr1ln y d 20 ev enrcecel cuss del segagwetorlto.
Inaunoprei6n d los teJldos de semlles yplnttls, 
n piapreltdo nltroclulo, usendo antictierpos polclo

bnep contra anthoris ocontraoenido estenslnso de 
Is estensina do cubierts 
 de semis de ole. revels

qti Is eprae ln do de Isproteins depends del tepo
deodesrrollo y del tojido dehdo. 

Las proteinas do pared celulor de semilles y pl~ntulas
do A. aroucans, so hen cermcterlzado por electroforesls
en gales SOSpoliscrllemlds y catl6nice y su composicibn
amino scldico seha deterInedo. (FONOCYTOI IlPO 55_2G-
SS-O73-W0). 
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lF'rTImsF CP'OrINS Y ACrIVIIIp CITCUITICA .a. (Oipoid I TERACCIOIS ENTRe SIST[NA IMMUNE V INUROIENpeaftdes and c'tolytic Al &tai'aty). .1aviT Puente SOCRINO (Inll.n - Meeroendocrlmme Network).Plc, ardo. Departamento de Bioqu r .ca'rlcy'a BZeMJvdaT olecu Cocllali7TNlcultad de Ciencias Clulmicas y Farmactuticas. - oparteanto de Nasdlcina Hospital Clinico U-Universidad de Chile. nlverslded do Chile. 

La interrelaci6n entre el sistems irmnae v el sistena
nervioso se basa en Is directa inervacs6n del parenqui-
a de tejidos tales cow tim, ba o, panglios lmfsticos. medula 6sea y otros tejidos linfoides. Aderisia 
presencia en las cflulas inmuno competentes de recepto-res pars diversas honronas y neurotransr.v sorcs, como 
tarbifn Ia propiedad de stas cflulas de producir 016lti 

7ples setales, en nuchos casos corpartidas con el sisteuu neuroendocrino, han establecido claramente vastauna 
inter-comunicaci6n que ha perritido avan:ar en cl enten 
diniento de diversas situaciones fisiol6ficas y patol6.gxcalsniuroendocrlnos. 

g ic as .p


Esta cou icaci6n bidireccional ha side estudi3da a 
1xhos niveles y, en el presente caso, nuesro interns 
se ha centrado en la actividad citolitica mediada 
cflulas N1 y su modulaci6n por p~ptidos orioides. 

por 

Hemos estudiado la regulaci6n ejercida sobre esta ac-
tividad par los pfptidos, retionina-encefalina, leucina
-encefalina y /3-endorfina, tratando de correlacionar 
]a estimulaci6n observada con la existencia y propiedad
de los receptores para pfptidos opioides tanto en rles-
tras normles coo patol6icas. E.sun hecho estableci-
do que los p~ptidos opioides influyen en dihersas fun
ciones del sistema inmune, coma la sintesis de anticuer 
pos, proliferaci6n de linfocitos y citolisis N). Sin 
erbargo, las caracteristicas de los receptores involucrados y el mecanismr general de acci6n de estos ppti
dos en el sistera ininnme no han sido hasta ahora aclara 
dos.
 

Provecto r-ondecyt 88-0874 

Aunqse *I slstoma Inouns poses %es prtoplos 

aec 
 slosi 9 reulncdn agctulmente setS 

endocrse Este tionos u basns onuna c orplej red do Inteoaclones bldlrecclonal ontreo 
Jasoeme Insuno, sistome nouroandocrlno, y as
tlutus nun me or
 
tr ciurns outondulcas.
 

Las I Infoqunas, 
 mnoqulns y Ac producliol 
duranto a ripuesta Inmuna fecten ocinlimo,[I astomi nesuroendocrlno 
e n o r e p o n d r m t l n d o $ h le s r e u 

isdores quo rllteon 
 su expnsin sxceslvo, 
laoras ouoImoaes outainone. li, 
proflfernstvosu. 

Lesfobroetlulacl6n del sltems nuroendo. 
crinoppueds sir unb do los factor.. medido
rendo as Insunosuprosin quo so observeao 
Is eos aguda do onformiodd Infocclosas 
shock siptlco, trauma, quamdurae, cincer. y
otras condlclones ptoldgces. 

Lo Indunomodulascl6n pued contrlbur a re-
Li Isuun cl6n ued ontru a ras

tiblecor Ia funcl6n Inmuno on ats. Indlvlduo, 

Proycto Fondecyt 88-087 

SIMPOSIO GENOMA Y EVENTOS FISIOLOGICOS EN CELULAS VEGETALES
 

SIMPOSIOGENOKA Y EVENTOS FIGIOLOGICOS EN CELULAB 
VEGETALES (Genome and physlologlcal events 
in vogetal cilla). 

Sans. (Coordinador). 


Durante Ia 
vida colular ocurren una infi-
nidad do eventos filatlOgicoo, quo do una u 
otra snora, dependen do I& expresidn do genes 
en meomentoes muy part:culares. 

Si hen utilzadn diveras &strategles ex-
perimentalas en cilulas vgeotales mantonidos 
on un t do id tot, par& tratar do vlncular 
eventos colularo. a sactores del genaoma. Una 
do estas% strategias ha sidO l& proouccien do 
ctlulas muitinucleadas con nucleos homo y he-
teroploides pars asaclar eventos propias del 
ciclo colular con Is presoncia , en motor 
ndcloos,do detorminados cromosomas. Otra moto-
0ologia utilizada con asto miamo #in, ha side 
@I incoporar &I DNA nucleotidoa quo bajo do-
tirminadas Condicones puedeon alterar I& ox-
0rosiOn del genor a. Do &ita mnr 1s brc'o-

suastitucidn del genama a irradiacln posterior 

con luz do 313 nm., 
 par una part& y Is incor-

poracln al 
 DNA do un anilogo do l& citidina 

(5-azacitidins) quo 
 provocan hipometilact6n

del DNA, par 
otra part., hen permitido asocar 
elgunos avontos a sectoros del genoma quo re-
plican an mementos particularim del periodo S. 

Par Oltimo, mocdiAte experimontas uinquo 

so utillza *I .strks tirmicojan ha podido do-

tectar sector.. 
del genoaa quo confloren pro-
ple deas do tormo tolorancia an 0om1llas do 
rbolea autdctonos chilenos. 

En onto Simpoio so analizan nstesn etra-
tegias y los logros con ellis alcanzados come 
as* las perspectives futures do nuevas aborde-

Jos metojOsoglcas an este tlpo do @studios. 

Coordinador: JorgeSans 

LA INDUCCION DE CELILAS MULTINUCLEADA9 y 
BU EMPLEO EN EL EBTUDIO DE EVENTOB DEL
 
CICLO PROLIFERATIVO (The Induction 
of
 
multinuclested ;slie Its
and uiofulneos
 
In the study of events in the prollftratl
ve cycle).
 
Ujlinei-Martin. 
G. Contra do Inveatlgaczie
nos Bial6gicam, 
 CSIC, Vel&zquez 144,
 
28006-Madrid. Eapo~a.
 

Ls Induccl6n experimental do cilulas
 
homocarlft~Iae poliploldee On en Allum
 
Qa..J.L puado lievarse a cabo por Inhibi
cidn de doe ctocinleils IucoIlvai. 
 Asi-a
 
puoden former cdlulas binucleadas 4n-4n),

trinuclkadas (2n-4n-2n) 
 a tetranucleadais 
(2n-2h-2n-2n), depandlando do Ia proximi
dad do los grupos cromos6micos en motafam.
 
y do su incluai6n 
 o no on un Onico nOcloo 
&l curser I& tolafaia. 

61 slmultneammnte so emplis un agents
multipolarizante, las c6lulas On puoden
 
distribuir ai 
genoma an varios nOcloos do 
ploidias muy 
 difrentes y docididamente
 
anouploides an au composict6n ghnict.
 

Tonta lie priimerao, hoisocarifticas,
 
coma lam segurdae, hoteroploides y anou
ploidem, so hen utilizodo pare determiner
 
el grada do autonamia do code n~cleo an la
 
replicaci6n y culminacin do la 
 *tape%
 
InterfAmlcas y mitdticas, asli 
 coma el 
papal do clorto. cromrsOmas (coma I 
cromOsama NOR) an dichp autonomio nuclear, 
praporclonando una mu#todologia dtil pars
I& dloecci6n cromosmicla oel ciclo colulat 
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"ENOMtA Y REGULACION DE EVENTOG DEL CICLO 
CELULAR (Genome and regulation of events 

the cell cycle). 

flu Ia Teurr. C., , fl -jal.,

Salannz1......-. h., F.rnAndez. AL_.hLYArdoa
i n-A _ y All,,. P. 
Centre d Investigaclones Violdgicas, CSIC,ladrid, rIfeaR y Departamonto Biologia 
Colular y Gendtic., Facultad do Mldicins, 
Univeraidad de Chile. 


La replicacion setcuencial del genoma
permits dlterar Is funcionalidad do sogwen-
too do date per brosaci6n durants fracclones
del periodo 9 y postsror irradiacien, on 
anoxia, do la cilulas con qu DNA parcial-
sent& browado. 


Esta amtodologla ha pormitido, 
 on 

merlatema do In raiz do Allium ran&L.,
determiner &1 momento do repriicaci6n do
oscuencila del genoma relaionado. con cad& 
uno do lem cuatro punlos du transicin (TPo)

donde 
e requtire sintomis do protein., para
In progreal6n 
do Is cilula a otaPas allavanzadla do mu cdclo celular. La replica-
€dtn do ls mocuencla implicadas an la don

TPs par& sintesia do protaine. situada. on 

l temprano y tardio GI omthn an e1 
tomprano 

y tardio 6 respectlvamente. Las socuencla

Implicadal on &1 TP situaco on G2 I hacen 
an e1 centro dol . oientrao quo socuenclas 
diaporsm por todo el genoma parecon orresponsables del TP situado an prof.... 

EXPRESION DE GENES DE RESISTENCIO AL ESTRES TER-
HICO EN DOS ARBOLES NATIVOS DE CHILE, Aroucer s
 
Erauce Y Prosoois chilonsts. (Cene expresalon of ro

sistance to heat shock In too native trees of Chlle,Arou
Carlo orsuc ns and Prosopis chtlensls).Csrdeai, L. Oe
pertamento do Blologla, Faculted de Clanclea, Universl
dad do Chile.
 

Arsucarle areucens constltuye boaques relictuales temple
dos do sito montafle an Is Regln Austral de Chile, donde
existen diferencls do temperature antre die y noche y 
entre •atacionel do 209C. Prosopis chllensis on cambio,
as una leguminosl, fijadore do nitrigeno de Is reglibni
rids y semi 
&rids del Norte y Centro de Chile. En etes
 
regions Is temperature liege a Dos doe60ec en 
los dies
 
do Veano.
 

MOS Investigodo como las aeilles
y plintulas de •stos

dos irboles responden a uns exposicibn a iltestempers
tisrs,a travis de experimentos do estrs tiraico y
como

lea semlills y plintulas aoquieren termotolarencle, cumn
 
do son epuestes a temperatures subletsle,.
 
En verdad, al principsi objetivo de ests Investigeclin
 
as prober Is hipitesis de ue Arboles natlvos estin a.

deptedos a au medio natural porque silos muestron un ai
to grido do exprosibn de los genes do rasistencil per,

soporter condiclones extremes emblentalos. El lItogrado

de oxproslin putde deberse ye sea 
a mecenismos de regu
lmcifn do Is funolin del gen, o a un mayor nomero 
de Co
pie de los genes do resistence'.
 

Electroformais on poliscrilamid 
 SOS, do las proteins,

sintetizedil durante .1 estris do 
temperature y on pre
aencle do 
 S-metionlns, coso tembiin hibridlzmclbn Nor
te usendo dos sondes de protelnes de estris tbrmlco, nos
he Pormitido evaluer este hlpbtesis. PROYECTO rONDECYT. 
0160/69; AID CRANTO OPE-3552-C-S-807-O30; PROVECTO de 
Desarrollo, Universided de Chile * 178501-4. 

NETILACION DEL DNA Y EVENIOS FtELACIONADOB COP4 
DIFERENCIACION 
 Y DIVISION CELULAR. (DNA
methylation 
 and event* retaled to cell

differentiation and cell division). Bmns., 

and Heraudich. n. Departamento
Diologis Colular y Gmnotics, Facultad de 
Medicine, Universidad do Chile. 

Be ha poltulado quo In matilacin d 
citecina on sLcuencias dlnuclootidicat C-G del 
DNA, %aria un mecanismo wadiante .1 cual so 
controlaria la expromi6n ginica. go ha comprobado an una gran variodad do cilulas, qua

In administraciin do 5-alacitidina (5-AzaC),

Wnhlogo do Ia citidina, y podeoroo agents hi
pometilants del 
 DNA, produce activaci6n 
ginica. 

En nuestro laboratorlo, con el fill
do asociar, dead* un punto do vista morsol6gi
co, sectore del geno. con ovontem colularos 
involucrados con &I proceso 
do divisin a
diferenciaci6n colular homos usado como estra
tigia experimental &1 efecto hipoastileknte dml
 
DNA DE 5-AzaC on raicoc do Allium cop L.
 

Nuestrol resultadon aumetran quo Is

administracitn do.5-AzaC pre-.oca I 
a) un au
monto eignificativo ean Ia longaciOn colulan
 
quo ocurre on In zon* 
 do di&eronciacin do li
 
raiz, b) un 
 acelerac16n do Is roorganizacsln

nucltolar quo so Ilova 
a cabo al final de lm
altOels y C) Una alters-lacn o .* graoe -


coenoonsacsn do Ia cromattna durente Is aito
*l. Las dos lltimos eventou son particular
mnte evidente. cuando &l analogo an adaints
tra duranto Ia primesra itad del periodc
replicativo. 

Eaton resultadeo sugeririan quo Ics even
ton oatudiado estarian controladoo per gonoecuya expromi6n an rogularia per &1 grado do
motilaci6n del DNA.(Proyocto FONDECYT 99/912). 



Agency for International Development 
Washington, D.C. 20523 

February 21, 1990
 

Dr. Liliana Cardomil
 
Department of Biology
 
Faculty of Sciences
 
University of Chile
 
Casilla 653
 
Santaigo, Chile
 

FAX (562) 2712983
 
phone: 2712983
 

Dear Dr. Cardomil,
 

Ref.: Project 7.068, Thermotolerance and Injury
 
Resistance of Prosopis chilensis and Araucana araucana
 

With respect to your request to procure a computer, you may

reallocate up to $2,600 from the grant budget for salaries to
 
the item for equipmerL in order to purchase a computer.
 

Please refer to your grahinstructions, G. Source and Origin

1Loosand Services. It is expected that you will follow the
 
letter and the spirit of the standard provisions for the
 
procurement of computer. Geographic code 941 refers to
 
countries in the selected free world, this includes North and
 
Central America, Europe and Japan. You should prepare written
 
specifications, including geographic source of U.S., 
and other
 
free world, and submit it to a minimum of three suppliers,

explaining that first priority would go to 1) the lowest cost
 
response from a U.S. manufacturer or 2) from a supplier from
 
the free world, and the bidders should give you a quotation for
 
cost, insurance, freight, if the equipment is not available off
 
the shelf. If a U.S. manufactured computer is not offered
 
within your price range, you may select a non-U.S. manufactured
 
piece of equipment. Please keep you document, and write a
 
short memorandum to your files on the process of selection.
 
You need not send it to us.
 

I hope these instructions will assist you in your procurement
 
of a computer.
 

Sincerely,
 

,, John A. Daly, Ph.D.
 
Program Coordinator
 
Office of the Science Advisor
 

clearance: SCI, CGordon
 

S&T/FNR, MBenge
 

Jk< 


