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Preliminary Remarks.-

During 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
Auzust 30, 1989, we requested the amount of & 16.250 for salaries, travel
an¢ reagents. The amount was deposited on Novembar 26, 19E9.

During the past semester, we have spent most of the funds of the
itez "other costs" which were originally considered in our budget. However,
we have spent less in salaries and therefore, we have requested to AID in
{lashington, to bﬁy a2 computer for processing the data we are obtalning from
the field research. The computer is for a total cost of § 2,600. Since tbé
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



item for equipment.

Thils repert 1s for the period August 31, 1989 to February 23, 1930.
A detailed repor: of the expsnses nmade during this period, 1is enclosed.
The results obtained from Ausust 31, 1939 to February 28, 1390, are das-

cribed 1in this rssort.



Disbursements of Budcet Grant# DPE-5542-G-SS-8073-00
Cumulative Detailed Report From:

August 31, 1939

to

February 28, 1590

us 3
Salaries 5,958
Squipment 2, 555
Travel 1,852
Reagents 1,500
Other Costs 5,146
Total 18,117

List of zauipmant Purchased

PCS 286 Personal Zomputar with external floppy disk unit from Olivettt,
with a cost of US 5 1429
DM 100 Printer from Olivetti, with a cost of US § 235

Total: US ¢ 2,335,



Total Pisbursements of Budget

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

'row: From: Frow:

Auzust 30, 1983 May 5, 1989 August 31, 1989

“to to to

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

UsS & UsS % 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 9,87C

Other Costs 1,230 12, 473 6,146 19, 849

Total 58, 491 22,296 18.117 98,904
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A. Temperature Stress Experiments.

Pravious esults Under AID Grant On Araucaria araucan

And Prosgonis chilensis.

Kinetics sxperinents of appearance of heat shock proteins {hsp) 1in
seedlings of both systems revealad that as soon as 30 minutes zafter h=at
shock besins, the new proteins are present. A maxiaun accumulation of nsp

. .0
occur after 3-4 hours of exposure to 36 C, in the Araucaria araucana

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

The heat shock proteins are nine in seediings of Prosopls chilensis.

One of the hsp is very prominent, with a molecular welght of 62 XD. Ano-
ther prominent protein increases considerably under sxposure to 40—450 c,
with a molecular weight of 71 XD.

The optimal temperatures for synthesis and accumulation of hsp were

36° C, for Araucarla araucana seedlings and 450 C, for Prosopis chilen-

sis seedlings.
In all these experiments the seedlings were 1ncubated,at the appro-
priate treatment of temperature.in the presence of 39S-methionine used

as precursor of proteln synthesis.



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

dization analysis in Araucaria araucana seedlings,using probes containing

the zenetic information for these proteins. Thney are,tns ubiquitine and
the universal hsp 70 KD. Both prote.ns are nighly conserved among the
living organiéms.

The results show the optimal accumulation for ubiguitine mRHA occurs
at 35° C with a 5 fold increase of mRlA in the embryo axis which 1s the
tissue that shows the best response. The mRNAs for the 70 XD protein,
are almost not present at 23° and 32° C. The synthesis of mlNA for this
orotein turns on at 36° C. The results also demonstrated that there are

two populations of mRNAs for the 70 XD protein.

Results Obtained On Heat Shock Expression During This

Period.

Qur laboratory owns antibodies agailnst ubiquitine and against the
70 XD heat shock protein. The antibodies against ubiquitine are poly-
clonal of two kinds: One was ralsed in rabbits against the conjugated ubl-
quitine, therefore, against ubiquitine-protein complexes. The other was
also ralsed in rabbits but against free ubliquitine. Both antibodies were
kindly provided by Dr. Aaron Clechanover from the Medical School at Wash-

ington University, St. Louls, Missourl.
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The antibody raised against hsp 70 KD 1s a monoclonal antibody obtained
azainst the purifisd hsp 72 KD from Hela Cells. It was purchased to Amer-

sham Chem.Co.

Seedlings of 432 hours after the start of imbibition of Prcsopls chi-
lensis and zerminatad at 350 C, were subjected to two hours at 350,400,
450 and 50o 2. Aftar the treatment, the proteins were extracted and elec-
trophoresed in SDS- polyacrylamide. Half of the gel was stalned for pro-
teins and nalf was 2lactrotransfarred to nitrocesllulose membranes over-
night. The nembrarss were incubatesd with a first antibody (rabbit's IzG
antl conjusated-ubiguitine) in a dilution of of 1/250 and the with a se-
cond antibody {zozt's anti IgG conjuzated to alkaline phosphatase) in a
dilution of 1/15,220. The results of the Western analysis are shown on
Figure 1, where 1t is seen several bands of high and low molecular weights
that cross react with the antibody. The proteins obtained from seedlings
neat shockad at 453 and 500 C, are thes ones showing higher reactivity.
Table I 1s a summary of tha proteins that give possitive reaction with
the conjugated-ubizuitine antibody. The 1intensity of the cross reactivi-
ty 1s given by ths number of crosses, (+).

Figure 2 shcws the results of a ‘estern analysis performed with seed-

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

body raised against free ublquitine (rabbit's IgG anti ubiquitine) in a
dilution of 17250 and next incubated with a second antiboby (goat's anti

IgG conjugated to alkaline phosphatase) in a dilution of 1/15,000. Proteln



extracts from seedlings heat shocked at 450 and 50° ¢ show a band of
9 KD which is the reported molecular weight fer ubiquitine, (Vierstra,
1987). The band cross rsacts with the antibody. Extracts of seedlings
treated at 30° C show three other very faint bands of 70,57 and 51 XD.

Table II is a summary of thsse results.

Hact shock Exorassion And Field Resaarch

Sevsral 2nvironmantal parameters were measured 1n tne natural

population of Prosopis chilansis located at Quilapilun Station in Pel-

dehue (Central Zhilz). Th2 measurements were performed for a period of
24 hours on Jznuary 27-23 of the present year. Filzure 3 is the soll
temperatura fluctuation measured at different distances from the soil:
+10 cm; -2 cm, under Prosopis shadow and -2 cm under sunshine. Figure
4 1s the envirsamental tamperature fluctuation in 24 hours measured
under Prosopls shadow. Figure 5 13 the total radiation measured under
shadow and undsr sunshine in the same period of 24 hours. Figure 5 and
T are the fluctuations on humidity and evaporation respectively, during
the same pericd.

The hizgher temperatures of the day took place at 5.00 PM with
a maximun of 350 C wnen measured under Prosopis shadow; with a maximun
of 50° C wnen <egasurzad under sunshine, Figures 4 and 3. Therefore, the
maximun evaporation occurred at 5.00 PM, Figure 7. The maximun radiation
took  place at 3.C0 P4, rigure 5, and the maximun humidity occurred bet-

ween 2.00-9.00 AM under Prosopis snadow, Figure 6.
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Future Work Planned On Heat Shock Expression.

Yle expect to perform Yestern 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 Prosopls chilensis seedlings ger-

© 45° and 50° c.

minated at 350 C ard heat shocked at 350, 40
The Northern nybridization analysis for mRNA extracted from Proso-

pis chilensis with probes containing the genstic information for these

two proteins,1s underway.

The ficld research will be continue by doing temperature measurements
of Prosopis leaves under shadow and under sunlight. Neétern analysis of
proteins extracted froam leaves will be performed taking samples at di-
fferent hours of the day for a period of 24 hours. The 'estern 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.



B. Injury Stress Experiments

Previous 2z=3ults Under AID Grant On Araucaria araucans
Systam,

We nad puriiizad two of the cell wall proteins {roa Araucaria arau-

cana seedlings wrhich cross react with polyclonal antibodies raised
agalnst carrot z-2 soybean seed coats, sxtansins,by chromatofocusing
using a PBE 113 :21 purchased to Pharmacia Fine Chemicals. The two
proteins come tz:s2thar in the same fracction collactad from the column
because both hzv2 similar isoel=ctric polints of 13.5 and 10.4.
A further zorification and characterization of tne protelns are

described for -:is reporting period.

Results UrZar AID Grant Obtained On Araucaria araucana

System, Fcr This Reporting Period,

A further ::irification and characterization of these proteins
was performed 2t Dr. Joseph Varner's Laboratory, at 'lashington Univer-
sity, St. Louls !issouri. For this purpose,Alejandro Riquelme,a gra-
duate student w:rxing on-the project and Dra. Liliana Cardemil, the
principal inveszizator of the project, visited Dr. 7arner's Lab for

a period of 2 =24 1/2 months , from August 20 to ‘lovember 192,1989.
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Figure 8 1s an elution profile of the cell wall proteins extracted
from purified cell walls of seedlings of 43 nours of imbibition. In the
figure 1s shown that the proteins run in a pH gradisnt betwzen 11 and 3.5.
Tbe solid line represents the amount of proteins present in the fractions.
The dashed line 1is the Hydroxyproline content in each fraction. The frac-

tions ccllected were those showlng a nlgher content of proteins and dydro

xyproline and correspended to the fractions 2-15 of fizure 3.

Flgure 9 1s a profiles of a density zradient 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 (z/ml). The solid line represznt the protains of each frac-
tion and the dashed line the Hydroxyproline of each fraction. The fractions
collected were those with a higher conteat of dydroxyproline and correspon-

ded to fractions 28-35 of Figure 9.

4y

SDS-polyacrylamide elactrophoresis (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 densit& 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 1is 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 contamination. After
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the elsctrophoresis the proteins were elactrotransferred to Polyvi-
nylidene Diflouride membranes, also known as Iamcbilon membranes.
The membranss zre plastics and allows ths bands of proteins, after
transfar to be stained with Coomassie Blue and ther=fore, to visua-
lizs the proteins onjthe neabrane. It is 2asy then to cut tna pa-
per at the band place and to analyze the protzain.

The pieces of the membranes containing the nroteins wers sub-
Jected to nydrolysis in 351 HCl for 24 hours at 110° C.The free ami-
no acids were sxtractad from the membranas with 707 methanol. The
amino aclds wers analyzad in 2a automatic HPLC analyzer., Table III

shows the amino acid compositlion of the thres bands ol proteins

¢}
=
o
o
95}
ct

@hich cross react with the extasnsin antibodfes. It can be se
the thrse proteins have a very similar anino acid composition since
all of them have a nich content of serine, between 14.5-20.3 % and
they are extremaly rich 1in Jlycine, betwzen 15.5-31.3 %, Hydroxypro-
linz was not destactad at all. The hizgh content of glycine 1is not a

glycine contamination from the buffar since the SDS-PAGE was run
in a buffer containing Tricine and not Glycine.

Because thz densities of these proteins are similar to the densi-
ties reported for peroxidases, we run the two purified proteins 1in na-
tive cationic gel electrophoresis. After the run the gel was incubated
in a solution of 0,05 g of o-renilenediamide, 200 ul of 3% HZOZ 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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ruture %crk Planned On Injury Stress With Araucaria

arzucana s2=dlings (C211 Walls Proteins).

We are plznaing to perform a bidimensional gel electrophoresis of
the wall peroxidases to detect how many 1sofdrms of the enzymes are pre-
sent 1n sach of :ize bands cbserved by unidimentional gel electrophnoresis.

Wle expect <o perform a ssquance analysis of thne NH2 terminal group

for the three c211 wall protsins purified by preparative SDS-PAGE.

Results .adar AID Grznt On Injury Straess In 2rosopis

callansis System, ~cor This Reporting Period.

Quantificz<ion of the extznsin proteins were performed in cell walls

of ssedlings of Zrosopls chilensils, using the Bradford's methods for quan-

titative analysis of proteins and Drozdz's methods for quantitative ana-
lysis of Hydrox:croline. The sesdlings were taken at 48 hours aftar imbi-
bition starts, znd separated 1n two groups: one group was wounded with a
razor blade mazing cross cuts on cotyledons, hypocotyls and radicles;
the other group ias the control group without wounding. The first group
Wwas denomlnated "D" for dammaged and the control group as "ND" for non da-
mmaged. The {[irst group that was dammaged was further separated into two

othar sroups. Cn2 was wounded for a period of 12 hours and the other for



a period of 35 hours. Aftar the treatment, the tissues were homoge-
nized and the cell walls were cbtained and purified by the methods
described by Cassab et., al., 1985. Proteins were extracted from the
cell walls with CaCl2 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 welght (zfw) 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 bast response to wounding
is given by seadlings dammazed 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 1s a new proteiln present
in the walls of cotyledons that were wounded far 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
1s one band of protein in the non dammaged tissue and three bands of
proteins 1in the dammaged tissue which cross react with the soybean

seed coat extensin antibody, Tigure 14.

14
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Future Yor 2lannad Cn Injury Stress Yith 2rosopis

chilensis :z2edlings (Cell Yall Proteins).

‘le are plz-aing to purify and further charactarize the cell

wall protsins of “rozopis chilensis seedlings, expressed under injury

stress.
deferences. Cassz:z, G., Nieto Sotelo, J., Cooper, J., 7an Holst, G.J.,
and Vzrner, J.E. 13985. A developmentally rrzulated nydroxy-
pralinz-rich glycoprorsin from the cell walls of soybean
seed :2ats,Plant Pnysiol. 77: 532-53%.
cnclosures

1.= Fourtzen fisuras and three tables

2.- Summriss of <2 prasentations to Sociedad Iberoamzricana Zs Bilolo-
zia C2lular, =2 Congreso and to Sociedad de Biolozla de Chile, 32°
Reunidn Anuzl,Movember 21-25, Yina del Mar, 1989.

3.- Copy of Dr. J:zan Daly's letter.



Figure 1.-

Figure 2.-

Figure 3.-

Figure Lagends

Western blot analysis of the proteins extracted from Prosopils
chilensis seedlings,using polyclonal antibodies raised agalnst
cojugated-ubiquitine. The seedlings were grown from seeds ger-
minated at 350 C and then subjected to neat stress at tempera-
tures of 350, 40°

were extracted and run in SDS-PAGE and electrotransferred to

, 450 and 500 C, for two hours. The proteins

nitrocellulose membranes. The membranes were 1incubated with the
first antibody (IgG anti conjugated-ubiquitine) and then with
a second antibody conjugated to alkaline phosphatase. PM arz2

molecular welzght markers, which have bz22n prestained.

Western blot analysis of the proteilns extracted from Prosopis
chilensis secedlings, using polyclonal antibodies raised agalnst
free ublquitine. The seedlings were grown from seeds germinated
at 35O C and then subjected to heat stress at tempsratures of
350, 400, 450 and 500 C, for two hour:. The protelns were ex-
tracted and run in SDS-PAGE and electrotransferred to nitroce-
llulos2 membranes. The membranes were incubated with the first
antibody (IgG antl free ubiquitine) and then with a second an-

tibody conjugated to alkaline phosphatase.

Temparature {luctuation of the soil tn a period of 24 hours,on
January 27-28, 1990 at Quilapilun Station in Peldehue. The tem-

perature was measurad witn a Thermistor under Prosopis chilen-

sls shadow at:10 cm over the soll surface, -10 <m 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 tuo
indepandant measuraments

10 ¢a over the soll surface ' -0O-

10 <m under the soll surface: —+-+

2 cm under the soll surface (shadow): -¢-

2 cm under the soll surface (sunshine ): -A-



Figure 4.-

Environmental temperature fluctuation in a period of 24 hours

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

F!zure 5.-

Figure 6.~

figure T.-

Figure 8.~

temperature was measured with a Thermonydrozraph 10 cm over

the soll surface under the snadow of Prosopis chilensis. Each

point 1is the average of two independent measurements.

Radiation fluctuation in a period of 24 hours on January 27-
28, 1990 at Quilapilun station in Peldehue. Ths radiation was
measured at sunshine (-+-+-) 2and under the shadow of Proso-

pis chilensis (-o-g-), with a Pyr Heliograph. Fach point is

the average of two independent measuraments.

Environmental relative humidity fluctuation in a period of 24
hours on January 27-28,1990 at Quilapilun Station in Psldehue.

The humidity was measured under the shadow of Prosopis chilen-

sis with a Thermonydrograph. tlach point is the average of two

independent measursments.

Environmental evuporation fluctuation in a period of 24 hours
on January 27-28, 1990 at Quilapilun Station in Peldehue. The
evaporation was measured with an Evapcrimeter of Piche. Each
point 1s the average of two independent measurements, done un-

der the shadow of Prosopis chilensis.

Elution profile of the chromatofocusing of the cell wall pro-
teins extracted from Araucaria araucana seedlings, performed
with the PBE 118 gel from Pharmacia Fine Chemicals Co. The

dashed diagcnal. line (-.-.-) 1s the pH gradient of the column.
The solid line (

fracticus and the dashed line (- - -) represents the amount of

) represants the amount of proteins of the

Hydroxyproline of the fractions. The fractions with a higher
conteat in proteins and Hydroxyproline are those eluted from
# 8-15,



rigure 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 (-.-.-) 1s the density gradient. The solid line
(—) 1s the amount of proteins of the fractions . The dashed
line (-~ ~ -) 1is the’'amount of Hydroxyproline of the fractions.
The nigher content of dydroxyproline 1s coming in fractions
28-35.

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

Araucaria araucana seedling in SDS-PAGE and cationic neutral

gel =lectrophoresis of the native proteins. The three proteins
which cross react with the extensin antibodies are denominatad
as 21, 32 and B3. The molecular weilghts of these proteins ware
estizated by SDS-PAGE running molecular weight markers in the

same zel.

Figure 11.-It snows the Hydroxyproline content in micrograms of Hydroxy-
prolliae / gram of fresh tissue,({microgramos Hyp/gpf) 1in three
tissues of Prosopis chilensis seedlings of 48 hours of imbi-

bitisn. 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 éeedlings welre
dissacted 1in cotyladons, hypocotyls and radicles, the cell walls
prepared, the protelns extracted and the hydroxyproline quanti-
fied by Drozdz' method in the protein extract."D"means damma-
ged ;"ND"means non dammaged.-A, hypocotyls. B, cotyledons.

C, radicle.



Figure 12.-It shows the Hydroxyproline content in mlcrograms of Hydroxy-
proline / micrograms of protein (microgrs. Hyp/microgrs.Prot.)

in three tissues of Prosopils chillensis 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 the other was dammased 36 hours before. The
seedlings wers dissected in cotyladons, hybocotyls and radi-
cles, the cell walls prepared, the proteins extractel and
quantified by 2radford's method, and the Hydroxyproline quan-
tifi=d by Drozdz's method in the protein extract. D" means
darzzad; "MD" neans non danmaged.i, hypocotyls. B,cotyledons .

C,rzdicles.

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

Prosopis chilensis imbibed for 43 hours. After electrophoresis

the 321 was stained with Coomasie Blue stain.

Chanrnels:

a.- “olecular w2ight markers

D.- Cotyledors wounded (dammaged) 12 hours before the analysis.

c.- Cotyledons non dammaged, control , mantained for 12 hours
1n identical conditions 3s b, except for dammage.

d.- Cotyledons dammagsd 36 hours before the analysis.

e.- Cotyledons non damnaged, control, mantained for 35 hours
in identical conditions as d, except for dammage.

f and g are repeats of d and e.

Arrc4s indicate the new bands of proteins.



Figure 14.-YWestarn analysis of the cell wall proteins of seedling coty-

ledzns of Prosopis chilensis imbibed for for 48 hours. The

cotyledons were dammaged for 36 hours before the analysis.
The znalysis was performed also with cell wall protesins of
non jammged tissue (control). For thz analysis, the proteins
wer2 run in cationic neutral gel =lactropnorasis and slec-
trozransferred to nitrocellulose membranes to be incubated
with 3 Tlrst antibody raised azainst extensin {rom soybean
sesl ccats. After the first antibody,the meabrane was incu-
batz21 wWith zoat anti IgG alkaline pnosphatase conjugated.
"D" :means dammaged; "ND" means non dammasad; EZxt. 1s a po-
sitivs control run with 1 ug of 2xtansin from soybean szed
co2ts. Arrows point the bands of proteins shcwing 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

ralsed 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 glves

the intensity of the cross reactivity. MW, nmeans Molecular Weight

in KD.
Ml Temperatures °¢
XD 35° 40° 45° 50°
190 - - ++ ++
110 + + + ++
95 ++ ++ ++ ++
69 ++ ++ ++ N
59 ++ ++ ++ +++
52 + + + ++
48 - - - +
46 - - - +
41 + + + -
28 - - + ++
19 - - o+ ++
9 + + + +



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

Prosopls chilensis which cross react witn 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

the intensity of the cross rsactivity. MW, means Molecular

Weight in XD.

MW Temperatures °c

XD 35° 40° 45° 50°

71 - - + ++

59 - - + ++

52 - - ++ ++

50 - - ++ ++
9 - - +++ +4+



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

Amino Acid

Hyp
Asx

Tnr
Ser
Gix
Pro

Gly

Ala

Cys

Val

Met

Ile

Leu
Tyr

Phe
His

Lys
Arg

preparative SDS-PAGE and Western analysis on Inmobilon
membranes. After purification, the proteins were subjected
to hydrolysis with 6N HC1 for 24 hours and analyzed for

amino acid ‘cumposition by High Liquid Preasure Chromato-
graphy. '

31 B2 33

Band 1 Band 2 Band 3

p molar p mole % p molar p mole %

0.00 0.00 0.00 0.00 0.00
119.00 5.63 102.23 4.93 175.89
105.60 5.04 100.75 4.86 156.51
361.59 17.12 419.93 20.26 496,09
199.43 9.44 220. 44 10.63 291.64

94.48 4,47 38.46 1.86 154.54
559.60 26.50 594.59 28.68 1079.73
189.44 8.97 173.87 8.39 255.41

0.00 "~ 0.00 0.00 0.00 0.00

30.03 1.42 3N.M 1.53 77.50

0.00 0.00 0.00 0.G0 0.00
52.11 - 2.46 49.87 2.41 95.51
106.41 * 5.03 85.80 4.14 174.32

12.85 0.60 0.00 0.00 23.67
25.14 1.20 17.57 0.85 42,04
69.77 3.30 68.56 3.31 97.73
96.05 4.50 95.17 4.59 153.65
89.24 4,22 T4.19 3.58 122,89

p molar p mole %

0.00
5.18
4.61
14.60
8.58
4.55
31.78
7.52
0.00
2.28
0.00
2.81
5.13
0.70
1.24
2.88
4.52
3.62

v
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SIMPOSIOS
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SIMPOS!O DIFERENCIACION CELULAR EN PLANTAS.

Simposio: DIFERENCIACION CELULAR EN PLANTAS

(Differentiation in plant cells). Montene ro,
G. Coordinador. Laboratorio de Bot¥nica, De-
partamento de Ecologfa, Facultad de Ciencias
Biolb8gicas, P. Uriversidad Cat8lica de Chile.

La importancia del conocimiento de la
biologfa celular y molecular en plantas es
hoy dfa indiscutible debido a la creciente
neceridad de seleccionar plantas resistentes
a pat6genos y a herbicidas; propagar plantas
resistentes a la sequfa con fines de refores
taciln en zonas Aridas y otras que generen
recursos vegetales con potencial econBmico
ya sea industrial., medicinal o alimenticio.

Durante el desarrollo del simposio se
analizarSn los Gltimos avances en aspectos
de la estructura molecular de la pared celu
lar y el rol en el crecimiento y diferencia
cién de la c8lula; cambios ultraestructura-
les de cflulas sometidas a la falta de gra-
vedad (experimentos recientes realizados a
bordo de la Nave Espacial Columbia) y res-
puestas morfogénicas de plantas cultivadas
in vitro correlacionadas con la manipulaci6n
de factores ex8genos y de la totipotenciali
dad de 1a cflula vegetal,

Proyecto FONDECYT 199/88

REGULACION DE RESPUESTAS MORFOGENICAS DE PLAN
TAS IN VITRO. (In vitro regulation of Plant
Morphogenesis) . Jordin, M. Laboratorio de Bo-
tinica, Facultad de Ciencias BiolBgicas, P, u
niversidad CatBlica de Chile, Casilla 114-D,
Santiago.

Mecanismos conducentes a la regeneracifn de
plantas in vitro a partir de cfluias y tejidos,
implican revertir inicialmente programas onto-
génicos pre-determinados gatill&ndose poste =
riormente diversos procesos de diferenciacibn,
orgenogénesis y embrioglnesis, En el caso de
una reembrionalizacibn de c@lulas parenquimstj
ces,de microsporas, o de tejidos, las respues-
tas morfogénicas en diferentes especies pueden
ser gatilladas por la concentracibn y niveles
entre varias fitohormonas utilizadas (androgf-
nesis, embriogénesis somStica, organogénesis
caulinar y radicular),la especificidad de cito
cininas (variacifin somaclonal), el tiempo de
induccibn por auxinas (rizog€nesis) y la densi
dad celular junto con condicionantes en medios
de cultivo para suspensiones celulares y fu-
8ibn de protoplastos. Las respuestas morfogé-~
nicas por factores endbgenos dependen mayormen
te del tipo y condiciBn del explante, de la e-
dad del tejido u 8rgano, la evolucién del meta
bolismo secundario, especialmente el grado de
oxidacibn de compuestos’ fenBlicos en plantas
lefiosas y, 1a situaci6n de estabilidad metabB-
lica y cromosomal en cultivos de larga perma -
nencia in vitro. Se ilustran diferentes ejem -
plos de plantas estudiadas en nuestro laborato
rio que responden especificamente ante las con
diciones de cultivo indicadas.

Proyecto FONDECYT 0669/89, DIUC 85/86 y
PNUD/ONUDI-RLA/83/003/PRB.

Coordinadora: Gloria Montenegro

MIMICKING IN ULTRASTRUCTURAL EFFECTS OF
MICROGRAVITY IN PLANT CELLS. Randy Moore and
¥Yillianm 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
1g 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 1ipid bodies, significantly
less starch and fewer dictyosomes than
comparable cells grown at lg. Cells of
scedlings 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. Callj and
scedlings grown in the STLV had ultrastructure
similar to those grown in microgravity,
indicating that the STLV efifectively mimics
microgravity at the cellular level,

LAS PROTEINAS DE LA PARED CELULAR Y SU POSIBLE ROL EN
€L CRECIMIENYD Y DIFERENCIACION DE LA CELULA VEGETAL.
( The plent cell wall proteins and thelr possible role
on the .grosth and differentietion of the plant cell ).

Cardesil, L. Departamento de Blologls, Fecultad de Clen-
clas, Universidad de Chile.

Le pared celular de las células vegetsles pusde consi-

derarse como una matrir extracelulsr constitulds de po-
lisachridos neutros, éclidos, polimeros de resistencis,

y de proteinass, entre las cusles ls mss conocida es ls

extensins. Ls extensina es uns proteins bhsice rica en

hidroxiprolina y glicosiisda en los residuos de hidro-

xiprolins y serina con arsblinoss y galactoss respecti-

vamente. Ls pered celuler reguls e) crecimiento en ion-
Qltud de la célule vegetal y le da su forss durante 1s

diferenclecibn celular. Adeshs protege s la celuls ve-

getal.

Oe todos los componentes de 1s pared, es ls extensing
la Que @81 auvaents cuando 1a célule sufre heridas o al-
oGn dafo mechnico. E1 sumento de extensine en la pared
celuler se correlaclions con una detenclbn del crecialen-
to celuler.

Les semilles y pléntules de Arsucarla arsucans, respon-
den al estrés de heridss con un aumento de haste 3 ve-
ces el nivel basal de proteinas de pared, en el caso cel
sadribn y de 20 veces en el caso del megagametofito,
Insunolapreslbn de los tejldos de semilles y plintules,
en pepel de nitroceluloss, usando anticuerpos policlo-
nsles odbtenidos contra extensina de zanahorls o contre
ls extensina de cublertas de sesllles de s0ja, revels
que la expresién de de le proteins depende del tiempo
de desarrollo y del tejido dshado.

Las proteinas de pared celular de semlilss y pléntules

de A. sraucens, 3¢ han cerscterizado por electroforesls
en geles SOS poliscrilamida y catibnica y su composiclin
28ino scidice se he detersinado. (FONDECYT 0160; R 1040PE 5542G-
SS-8073-00).



SIMPOSIOS

PEFTIIOS OPICIDES Y ACTIVIDAD CITOLITICA M. ((p1oid

tides and cytolytic v}. Javier Puente
Ficcardo. Departamento de Bioqufrica y Biclopla pblecg
ar. Facultad de Ciencias Ouimicas y Farmac&uticas.
Universidad de Chile.

La interrelacién entre el sistems irmme v el sistema
nervioso se basa en 1a directa inervacibn del parenqui -
ma de tejidos tales camo timo, bazo, panglios linfsti-
cos, médula 6sea y otros tejidos linfoides. Ademis la
presencia en las células inmno competentes de recepto-
res para diversas horronas v neurotransrisores, Como
tarbién 1a propiedad de éstas células de producir milti
Ples sefales, en muchos casos comartidas con el siste-
ma neuroendocrino, han establecido claramente una vasta
inter-comunicaci6n que ha perritido avanzar en ¢l enten
dimiento de diversas situaciones fisiol6ficas y patols-
gicas.

Esta comunicaci6n bidireccional ha sido estudiada a
mxhos niveles y, en el presentc caso, nuestro interés
se ha centrado en la actividad citolftica mediada por
células NK y su modulacién por péptidos opioides.

Hemos estudiado 1a regulacibn ejercida sobre esta ac-
tividad por los péptidos, metionina-encefalina, ieucina
-ercefalina y /3-endorfina, tratando de correlacionar
1a estimulacién observada con la existencia y propiedad
de los receptores para péptidos opioides tanto en mues-
tras normiles como patolépicas. Es un hecho estableci-
de que los péptides opioides influyen en diversas fun
ciones del sistema inmune, como la sintesis de anticuer
pos, proliferacibn de linfocitos y citolisis NK. Sin

TFo, las caracteristicas de los reccptores involu-
crados y el mecanismo general de accibn de estos pépti-
dos en el sistema inmunie no han sido hasta ahora aclara
dos.

Proyecto Fondecyt B85-0874

R 223

YTEAACCIONES EMTRE SISYEMA INMUNE Y NEUROEN-

OCRIN (Vnmune - Neuroendocrine Retwork).

epllvads Cocllia

epartemento de Hedlicinae Hosplital Clfnico U-
niverslided de Chile,

Aunque o) sistema (nmune posee sus pruplos
mecanlismos 4o regulec!én, actualiments esth
bien esteblecida s Inmunorregulacién neuro-
endocrina. Este tiene su basse en una corpla~-
Ja red de Interaaciones bidireccional entre
sistems Inmune, sistems neuroendocrino, y es-
tructures sutonSmicas,

Las linfoquinss, monoquinas y Ac producidos
dursnte la respuesta inmune afactan mecanismor
nsurosndoc7inos. EIl sletems neuroendocrino
puede © no responder emitiendo sehales regu-
tadoras que limiten su expansién exceslive,
previniendo enfermedades sutoinmunes y linfo-
profiferatives.

Le sobreestimulaci8n del sistema neuroendo:
crinoppusds ser uno de los factores medlado-
res de ls Inmunosupresién que se observe en
Va fase aguda de enfermedades Infecclosas,
shock séptico, traums, quemaduras, clncer, y
otras condiciones pstol8glicas.

Le Inmunomodulacibn pueds contrlibulr o ras-
tablecer 1a funci8n Inmune en estos indlviduo:

Proyecto Fondecyt 88-0874

—

SIMPOSIO GENOMA Y EVENTOS FISIOLOGICOS EN CELULAS VEGETALES

S§1MPOSIO
GENOMA Y EVENTOS FISIOLOGICOS EN CELULAS
VEGETALES (Genome and physiological eventa
in vegetal cells),
fans. ), (Coordinador).

Durante la vida celular ocurren una tnfi-
nigad de eventos +isiolégicos, que de una u
otra manera, dependen de la axpresion de genas
en momentos, muy part:culares.

Se han utilizadn diversas estrategias ex-
perimsntales en celulas vegetales mantonidas
®n un tejido jn totg, pera tratar de vincular
eventos celulares a ssctores del Qenoma. Una
Oe estas estrategias ha sicdo la proguccion des
células muitinucleadas con nucleos homo Yy he-
teroploides para asociar evantos propios del
ciclo celular con 1la presencia, en estow
nicleos,de determinados cromosomas. Otra meto-
dologia utilizaga con este mismo f1n, ha sido
el 1ncorporar al DNA nucledtidos que bajo de-
terminadas condiciones pueden alterar la ex-
presion del genora. De eata manera, la brco-
sustitucién del genoma e irradiaclon posterior
con lur de 313 nm., por una parte y la incor-
poracién al DNA de un analogo ow la citidina
(3-azacitidina) que provocan hipometilacién
oel DNA, por otra parte, han permitido asociar
algunos sventos a ssctores del Qenoma que re-
plican an momentos particulares dal periado S,

Por altimo, mediante experimentos wun qus
s® utiliza @l estrés térmico,se ha podido de-
tectar sectores cel genoas que confisren pro-
pisdades de termo tolerancia en somillas de
érboles autoctonos chilenos.

En este Simposio se analizan estas estra-
tegias vy los logros con ellas alcanzados comc
asi las perspectivas futuras de nuevos aborda-
Jes metosdiogQicos en este tipo de estudios.

Coordinador: Jorge Sans

LA INDUCCION DE CELULAS MU TINUCLEADAS Y
8U EMPLEO EN EL ESBTUDIO DE EVENTOS DEL
CICLO  PROLIFERATIVO (The induction of
sultinucleated cells and 1its usefulness
in the study of events in the proliferati-
ve cycle).

= Cantro de Investigacis-

Gintoex-Martin, G,
nes Bioloégicaa, CslC, Vel Azquez 14,4,

2B004-Madrid, Espafa.

La induccién experimental duv células
homocaridtizas poliploides 8n en
GR0A._ L. Puedn llevarse a cabo por inhibi-
cién de dos citocinesis aucesivas. As{-se
pueden formar células binucleadas (4n=4n),
trinucieadas (2n-4n-2n) o tetranucleadas
(2n=-2n~2n-2n), dependiondo des la proximi-
dad de los grupos cromosémicos en setafase
y de su inclusién o no en un Onico nacleo
al cursar la telofasse.

81 simultanesamsnte se emples un agentes
multipolarizante, las células On pueden
distribuir sv genoma en varios ndcleos de
ploidias muy diferentes y decididamente
aneuploides en su composicion Qénice,

Tanto las priseras, hosocariodticas,
como las segurdas, heteroploides Y aneu-
ploides, se han wutilizado para determinar
®] grado ds autonomia dw cada ndcleo en la
replicacién y culminacion de las stapas
interfdsicas y mitoticas, asi como el
papel de ciertos cromr.aomas (como el
cromosaoma NOR) en dicha autonomia nuclear,
proparcionando una mutodologia dtil para
la diseccién cromosémica cel cicle celular,

W



R 224

GENOMA Y REGULACION DE EVENTOS DEL CICLO
CELULAR (Genome and regulation of events
the cell eycle),

Centro de Investigaciones Bioldgicas, cslc,
Madrid, Espafa Yy Despartamento Biologia
Celular y Genetica, Facultad de Medicina,
Universidad de Chile,

La replicacién sscuencial del Qentma
permite fltarar la funcionalidad de segaen-
tos de évte por bromacidn durante fracciones

del periodo B8 y posterior irradiacion, en
enoxia, de las células con su DNA parcial-
msante bromsado.

Esta metodologia ha permitido, en
aeristescs de la raf{z de ’
determinar el momento de replicacidén de
secuencias del genoma relacionados con cada

uno de los cuatro puntos du transicién (TPa)
donde se requisre mintesis de proteinas para
la prograsion de la célula a etapas mas
avanzadas de su ciclo celular, La replica-~
cioén de las secuencias implicadas en los dos
TPs para sintesis de proteinas situadas en
el temprano y tardio G1 estan en el temprano
y tardio 6 reapactivamente. Las secuencias
implicadas en @] TP si1tuaco en G2 o hacen
en el centro del 5, mientras qQue secuencilas
dispersas por todo el genoma paracen ser
responsables del TP situado en profase.

EXPRESION OE GENES DE RESISTENCI® AL ESTRES TER-
MICO EN DOS ARBOLES NATIVOS DE CHILE, Arsuceris
gisucans ¥ Prosopls chilensis. (Cens expression of re-
sistance to hest shock In two native trees of chllu.glgg
caris arsucans end Prosopls chllensis).Cardem!]l, L. De-
partamento de Blologls, Facultad de Ciencies, Universi-
dad de Chile.

Arsucarie araucans constituye bosques relictuales templs
dos de aits montafla en la Aegidn Austral de Chile, donde
existen diferencias de tespersturs entre dia y noche y
entre estecjones de 20SC. Prosopls chilensls en camblio,
€3 uns legusinoss, f1jadors de nitrbgeno de ls reglbn &-
rids y sem] brids del Norte y Centro de Chile. En estas
regiones ia temperature ilega a mas de 600C en los dlas
de Verano.

Wesos Investigsdo como las semillas y pléntulas de estos
dos Arboles responden a una exposicién s altas tespera-
tura, o trevés de experimentos de estrés térmico y como
las semsillas y pléntulas edquleren tersotolsrancis, cuan
do son expuestas s temperaturss subletales. -

En verdad, el principal objetivo de esta investigacibn
®s probar is hipbtesis de que "Arboles nativos estén s«
daptados s su medio natursl porque ellos suestran un al-
to gredo de oxpresibn de los genes de resistencie pers.
soportar condiciones extremss amblentales. £l slto grado
de expresibn puede deberse ys ses a mecanismos de regu-
laclén de )a funolbn del gen, o a un sayor nimero de co-
ple de los penes de resistencla®.

Electroforesis en poliacrilanids 505, de las protelnas
llnl-tl:.d! durante el estrés de tespersturs y en pre-
sencle de S-metionina, como tembién hibridizecibdn Nor-
te usando dos sondes de protelness de estrés térmico, nos
hs permitido evaluar ests hipbtesis. PROYECTOD FONDECYT,
0160/89; AIC GRANTS OPE-5342-C-55-8073-00; PROYVECTO de
Oesarrollo, Unjversidad de Chile ¢ 178301-a,

SIMPOSIOS

HETILACION DEL DNA Y EVENTOS RELACIONADOS con
DIFERENCIACION Y DIVISION CELULAR, (DNA
asthylation and events retaled to cell
ditferentiation and cell division). »
Leyton, £, and Departasento
Biologia Celular y Genétice, Facultad de
Medicina, Univarsided de Chile.

E# ha postulado que la metilacion ga
citocina en secuencias dinucleotidicse C-6 del
DNA, seria un macanismo mediante el cual s
controlaria la expresién génica. 6e ha com-
probado, en una gran variedad de células, que
la administracion de S-aracitidins (S-AzaC),
analogo de la citidina, y poderoso agente hi-
pometilante del DNA, produce activacion
Qgénica.

En nuestro laboratorio, con el fin
de asociar, desde un punto de vista morfol 6gi -~
€O, sectores del ganoas con eventos celularss
involucrados con @l proceso de division ]
diferenciacion celular homos usado como estra-
tegia oxperimental e]l efecto hipomsetilante dnl
DNA DE S-AzaC en raices de .

Nuestros resultados msuestran qQue ls
adainistracidon de-S-AxaC pro'oca 3 a) un au-
manto significativo en la elongacion celulan
que ocurre en la zona de oiferanciacién de ld
raiz, b} una aceleracion de la reorganizacs on
nucleolar que se lleva o cebo al fi1nal de la
®1tos18 y c) una alteracion en el Qrace te
Condensacion de la crosatina durante la s to~
sis. Los dos Ultimos eventos son particul ar-
mente evidentes cuando el andlogo se adainis-
tra durante la primera mitad del periodc
replicativo.

Entos resultados sugeririan qus los even-
tos sstudiados estarian controlados por genes
Cuya sxpresion es regularia por el Qrado de
astilacion del DNA. (Proyecto FONDECYT B89/812),

v



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 equipmert in order to purchase a computer.

Please refer to your gran*instructions, G. Source and Origin
of Goods and 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. 1If 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,
/@Q,
John A. Daly, Ph.D.

Program Coordinator
Office of the Science Advisor
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