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Thesis Abstracts

Modulatory effect of the antioxidants turmeric and  that, beside their antioxidant behavior, turmeric and curcumin
curcumin on oxidation-induced damage in Chinese are also potentiating agents.
hamster ovary cells The clastogenicity of curcumin was significantly de-
creased in the presence of thiourea, a hydroxyl radical scav-
(Efeito modulador dos antioxidantes ctrcuma e enger. This result strongly suggests that the clastogenicity of

curcumina sobre os danos oxidativos induzidos em curcumin is at least partly mediated through reactive oxygen
ovario de hamster chinés) species. Ferrous and ferric ions also decreased the curcumin-

induced chromosomal damage in a dose-dependent manner,
suggesting that curcumin is a potent metal chelator. On the
other hand, curcumin did not have any effect g,Hhduced

Turmeric, the powder from the root@ércuma longa Chromosomal damage. .
Linn. (Zingiberaceae), has been widely used as a coloringand  Itis known that many antioxidant natural compounds,
flavoring agent, and in the treatment of inflammatory condfUch as phenols, also enhance oxidation under certain condi-
tions and other diseases. Curcumin, an important pigmentléi1S, generating free radicals that damage DNA, lipids and
turmeric, is commonly used as a coloring agent in foods, druﬂ?te'”s- Itis sug_ges.ted that the clastogenic a}nd potentlatlng
and cosmetics. This natural phenolic compound has be@‘{ﬁcts observed in this §tudy depend on the OX|dat|on—ejnhanc—
known since ancient times to possess a variety of pharmall Pehavior of curcumin. However, the exact mechanism by
logical activities and therapeutic properties. Turmeric an§hich curcumin pronotes oxidation is not known.
curcumin are known to act as antioxidant, antimutagenicand ~ Publication supported by FAPESP.
anticarcinogenic agents. We investigated the role of both an-
tioxidants, turmeric and curcumin, on the chromosomal darpl-999 Departamento de Genética, Faculdade de Medicina de Ribeirdo
6.lge '_”duc?d by the OXIdIZ|ng agents bleomycm\ﬁmﬁla_ Preto,' SP,pBrasiI. PhD thesis. Oriénting Professor: Dr. Catarina Satie
tion in Chinese hamster ovary (CHO) cells. The effect of,, .;.cni
curcumin on the chromosomal damage induced by thiourea,
ferrous ions (F8), ferric ions (F&) and hydrogen peroxide
(H,0,) was also evaluated. Development of a population genetics software for

Cultured cells received three doses of each drug, tur- P teackf)inp and resg.]earch
meric (100, 250 and 5Q@)/ml) and curcumin (2.5, 5 and 10 9
pg/ml), one hour before they were submitted to bleomycin . -
(10pg/ml) ory-radiation (2.5 Gy) treatment, which occurred (P€Senvolvimento de um programa de genética de
during the G'S, S and @S phases of the cell cycle. The populagbes com finalidades didaticas e de pesquisa)

bleomycin treatment lasted 30 min. Curcumin{gsnl) was

Maria Cristina Paiva de Araujo*

tested with three doses ofF€l.25, 2.5 and 540g/ml), Fe? Paulo A.S. Nuin*
(1.25, 2.5 and 5.0g/ml) or H,0, (1.7, 3.4 and 6.f8g/ml), by
simultaneous treatment. Thiourea (10, 20 andglthl) was This software, developed in Visual Basic 3.0, allows the

added to cultures 15 min before the curcumin treatment. Tsienulation of eight different population genetics models: pan-
combined treatment with curcumin plus#&e?, H,0, or mixia, selection, genetic drift, gene flow, inbreeding, mutation
thiourea lasted 13 h. Three hundred metaphases, one hundmiassortative matings (mixed or not with other mating systems).
in each experiment, were analyzed per treatment in order to ~ The panmixia module allows the analysis of autoso-
determine the frequencies of chromosomal aberrations, amdl inheritance (with genotypic frequencies being represented
the mitotic index was obtained by counting the number &1 a triangular coordinate system) and X-linked inheritance
mitotic cells in 3000 cells per treatment. (with representation of gene frequencies in a conventional
Turmeric was not clastogenic by itself, wherea&artesian system).
curcumin at 10-1pg/ml increased the frequency of chromo- The software also permits the study of a general selec-
somal damage. It mainly induced chromatid breaks and gafigsn model, where genotypic frequencies can be plotted using a
Neither turmeric nor curcumin had a protective effect againstangular coordinate system or a Cartegiagraph. This pro-
the clastogenicity of bleomycin agdadiation. Instead, a po- gram also uses a triangular coordinate system to present a model
tentiating effect was observed with both natural antioxidantsf frequency-dependent selection.
Turmeric enhanceg-radiation-induced chromosomal dam- The phenomenon of genetic drift, in association or
age at @S phase, and curcumin increased both bleomycinet with selection, can be simulated using the Cartesian sys-
and y-radiation-induced chromosomal damage at the S ate&m. The overall analysis of genetic drift is performed by
G,/S phases of the cell cycle. These results clearly indica#arkov’s model, also contained in the software.
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The inbreeding module can generate a series of cundasilocytic atypia and premalignant lesions by cyto- and/or
formed with the possible values of genotypic frequencies histopathology revealed that premalignant changes were more
equilibrium, for any given value of the average inbreedinfyequent in groups Il and Ill when compared with group I.
coefficient. Most of the premalignant lesions were associated with HPV

Gene flow is studied through a conventional Cartanfection. The results point to a relation between sexual vari-
sian system, that shows the variation of gene frequencies ables, HPV infection and cigarette smoking in the develop-
der the influence of uni- or bidirectional migration. In a verynent of cervical intraepithelial neoplasia.
similar manner to the latter module, the mutation module pre- Genetic damage, evaluated through the micronucleus
sents the variation of gene frequencies under the influenceedt (MN), was significantly more frequent in groups Il and
uni- or bidirectional mutation. [l than in group I. Considering the 200-woman sample as a

Another module presents 14 different systems of agthole, the number of MN in women that smoked was signifi-
sortative matings that can be studied either as inbred or stecéatly greater than in nonsmokers. It was also greater in the
matings, mixed or not with panmixia. A model of admixturevomen who smoked more. No differences were observed in
of positive and negative assortative matings with dominantiee occurrence of MN between the groups in relation to the
was also included. sexual variables (age at first intercourse and number of sexual

Publication supported by FAPESP. partners), use of hormonal contraceptives, multiparity, and

presence of HPV. The occurrence of MN was significantly
lower in the women with no cytopathological alterations,
*1998. Departamento de Biologia, Instituto de Biociéncias, Universidad@g/hether smokers or nonsmokers, than in those showing in-
de S&o Paulo, Séo Paulo, SP, Brasil. Masters thesis. Orienting Professep[ammatory atypia as well as low grade (CIN 1) or high grade
Dr. Paulo A. Otto. preneoplastic lesions (CIN Il + CIN Ill). In nonsmoking
women, occurrence of MN was similar in those with inflam-
. . . . matory atypia or CIN | and significantly lower among those
Genetic damage in exfoliated cells from the uterine iy thye tv?//gtypes of alteratior?s and thgones presengng more
_ cervix: association and/or interaction between severe lesions. Smokers with CIN | showed a larger number
cigarette smoking and the progression to malignant o MN than the nonsmokers with comparable diagnosis and
transformation smokers with inflammatory atypia. There was no significant
difference in MN frequency between smokers with CIN | and
(Danos geneéticos em células esfoliadas do colo  smokers with CIN lIl. These results suggest that mutagenic
uterino: associagdo e/ou interacdo entre tabagismo e effects of cigarette smoking occur in the uterine cervix cells

a progresséo para transformagéo maligna) and that the progression of cervical intraepithelial neoplasias
is associated with an increase in the frequency of chromo-
Eneida de Moraes Marcilio Cerqueira* somal damage. Moreover, they suggest that cigarette smok-

ing introduces an additional risk to progression of low-grade
Chromosomal damage in exfoliated cells from the utemtraepithelial neoplasia. We propose the inclusion of the mi-
ine cervix, cervical cyto- and histopathological modificationsronucleus test in monitoring grade | cervical intraepithelial
and associated risk factors for cervical intraepithelial neoplaeoplasia in cigarette smoking women.
sia (CIN I, Il and IIl) and cancer of the uterine cervix were Publication supported by FAPESP.
evaluated in 200 women. They were divided into three groups:
group | (N = 116), women periodically submitted to the Papg——
nicolaou test, residents of the city of Salvador, Bahia; grotip996. Departamento de Biologia, Instituto de Biociéncias, Universidade
I (N - 57)’ women resident in Sdo Paulo, Sdo Paulo, pre\gip $5o Paulo, SP, Bra_sil. Ph.D. thesis. Orienting Professor: Dr. Glaucia
. - aria Machado-Santelli.
ously selected because of a cytopathologic test positive %r
conditions suchas HPV infection, malignant or premalignant

cervical lesions, and group Il (N = 27), inmates of the Tatuapé L .
Penal Institution (Ség Paﬂlo).( ) P Characterization of the nanuzaegroup of lizards

Occurrence of risk factors for development of neo- (Iguania: Tropiduridae): analysis of mitochondrial
plastic lesions was statistically evaluated from information DNA restriction fragment patterns
obtained by a questionnaire. Significant differences, particu- )
larly between groups | and II, as well as between | and I, (Caracterizagao de lagartos do grupmanuzaedo
were observed in relation to the number of sexual partner§€neroTropidurus (Iguania: Tropiduridae) através
and age at first intercourse, when jointly evaluated by an irda analise de padr6es de fragmentos de restricdo do

dex developed in this study. Groups | and Il did not differ in DNA mitocondrial)

frequency of smokers, but this habit was more frequent in group

I1l. Smokers of group 1l differed from those of group | as in José Carlos Passoni*

the daily number of smoked cigarettes and the cigarette load

(daily number multiplied by years of smoking). There were Thenanuzaeggroup of lizards includes three species,

no significant differences regarding age and multiparity. AnalyFropidurus nanuzad. divaricatusandT. amathitesThe first
sis of the frequency of normal smears, inflammatory amgpecies is found along Serra do Espinhago, in Minas Gerais
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(Brazil), and the other two in the northern region of Bahia, afhe use of RAPD as a genetic marker in the study of
the continental dunes of S&o Francisco River, inhabiting tt®NA polymorphisms and genetic characterization of

two opposite margins of the rivar. divaricatuss located in Drosophila species in the clustebuzzatii

the left margin, and presents different populations in two sepa-

rated dune fields. Previous data from morphological, allozymigd uso de RAPD como marcador genético no estudo
and chromosomal analyses were not conclusive about the phye polimorfismos de DNA e caracterizacso genética

logenetic relationships among these species. In the present e espécies dBrosophila do clusterbuzzati)
study, we analyzed the restriction fragment patterns of the

mtDNA in the three species and detected 53 restriction sites Juliana Polachini de Castro*
with the enzyme8cll, Dral, EcoRl, EcoRV, Hindlll, Pst,
Pvul andXha. Site and fragment length polymorphisms were The great differentiation found with the use of differ-

chgra_cterized, and cases of heteroplasmy involving 'e”Qathgenetic markers in the populations offfinesophilaspe-
variations of some of these fragments were observel. Ingjes included in thbuzzaticluster and the intriguing aspects
divaricatusthe length variations are of about 50-200 bp, SUg; its speciation process led to the present study, elaborated
gesting the occurrence of changes in the number of small fgainly with the purpose of evaluating the taxonomic poten-
peats in the control region of the moleculeT.lamathiteshe 5| of the RAPD assay for those species. The amplification of
variation detected of about 400 bp is probably due to a duplire genomic DNA with three different oligonucleotide prim-
cation or deletion of a segment of this order of magnitudg,¢ \vas done in three straindobuzzatij two ofD. seriema
The fragment length mutation rate also varied among the Spgy, of D. koepferagone ofD. seridotype B and one db.
cies: it is smaller inl. amathiteswhen compared 3.  gerigotype D. As outgroups, one strain@fmulleri and one
divaricatus In relation to site polymorphisms, we detectegf p. simulansvere used. In total, 99 RAPD bands that var-
relatively low nucleotide divers?ty values_in the populaf[ionﬁed from 290 to 5090 bp were produced. Strain-specific and
analyzed, the smallest ones being found in the populationss@fecies-specific DNA fragments generated by the different
T. nanuzaandT. divaricatusIn terms of haplotype diversity, ,imers produced a characteristic pattern of RAPD bands that
on the other hand, the most polymorphic populations Wegfowed to recognize the different strains and species. The
those ofT. divaricatusrom the two different dune fields. The 5yt coefficient of variation was obtained inEhduzzatii
relatively high degrees of polymorphism occurring in thesgrains followed byD. seriemastrains.D. koepferaendD.
populations suggest recent population expansions after pUl@riqotypes B and D strains were less polymorphic, except
tive past reductions in population sizes. The differentiatiofe strain A55 oD. seridotype B and B25 oD. koepferae
levels found between conspecific population3.afianuzae ¢, ihe primer 69. The strain B31 bt seridotype D, unlike
and ofT. divaricatuswere compatible with those reported inthe others, presented a high number of monomorphic bands
literature for distinct species. The mDNA data point 10 apy 5] the primers used. The present RAPD data for the strains
evolutionary history for theanuzaegroup that goes back to of p, pyzzatiiandD. seriemaare the first evidence for the
millions of years; the vicariant event which ledt@mathites  oyistence of a vast stock of unknown nuclear polymorphism
T. divaricatusspeciation was estimated to have occurred 3s%gregating in those populations. The level of RAPD poly-
to 5.5 million years ago and not 12.000 years ago, as origiymhism found in the strains studied was remarkably higher
nally proposed by Rodrigues in 1986, considering the time @ that observed in studies of esterases performed in the
which the S&o Francisco River found its way out to the Atlarg, me strains. The similarity index and the cluster analysis con-
tic Ocean at the end of the last glaciation periodnBimneizae  firmed the relationships obtained using other markers in the
group phylogeny could not be determined unambiguousyyme strains, reinforcing the idea of a differentiation between
using the restriction fragment analysis of MtDNA. Considene strains ob. seridatypes B and D and the other species in
ing the present data and the previous morphological, allozymig, c|uster. However, the strain ASB. (seridotype B) from
and chromosomal data, a hypothesis is proposed accordingjgsilian cerrado showed to be closeBiokoepferaef the
which the cladogram of this group would be, in factarentinean Chaco. This finding was not observed with any
polytomous. In addition, the molecular data based on MtDNfher marker. The RAPD assay showed high resolution and
analysis did not contest the monophyletic condition of theicience to reveal new polymorphisms not detected by other
nanuzaegroup. genetic markers, to document the variability within and among
Publication supported by FAPESP. populations and also for taxonomic purposes.
Research supported by CNPq. Publication supported

o . o by FAPESP.
* 1998. Departamento de Biologia, Instituto de Biociéncias, Universidade

de S&o Paulo, S&o Paulo, SP, Brasil. Master’s thesis. Orienting Professor:

Dr. Maria Llcia Benozzati. . . . .
*1999. Departamento de Biologia, Instituto de Biociéncias, Letras e

Ciéncias Exatas, IBILCE-UNESP, Sdo José do Rio Preto, SP, Brasil. Master’s
thesis. Orienting Professor: Dr. Lilian Madi-Ravazzi.
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Reproductive parameter and degree of assynapsis in Sterility of hybrid males from some F1 intercrosses
polytene chromosomes obrosophilaspecies of was observed. serido(A55F11) xD. seriemgD71C1BM,
buzzatii cluster Morro do Chapéu, BA)D. seriemaA95F3, Serra do Cipo,

MG) x D. koepferag(B25D7, Famatina, Argentina) arml

(Parametro reprodutivo e grau de assinapse em  koepferagB25D7) xD. seridoB (B50Q3). The spermatozo-
cromossomos politénicos de espécies Beosophila ids of these hybrids showed no motility at any age tested.

do cluster buzzati) The cytogenetic analysis of hybrid polytene chromo-
somes showed chromosome pairing to be analogous to
Luciana Paes de Barros Machado* intracrosses, that is, complete pairing in all regions, except in

the microchromosomes (VI) and proximal region of chromo-

The Drosophilabuzzatiicluster of theepletagroup Somes X. _ .
(mullerisubgroup) is widely distributed across different veg- Aedeagus morphology is a good character to define
etation formations in South America. Due to polymorphisrdroups that correspond to biological species. However, the
and polytypism this cluster is an excellent subject for ecologRtraspecific divergence exhibited in some strains and other
cal adaptation, population differentiation and speciation stutgsults obtained in this study as to reproductive compatibility
ies. In this work geographical strains of Bresophilabuzzatii and chromosome pairing showed that these and other markers

cluster . seridg B and D type of aedeagu, seriemaD. ~have similar importance due to the complexity of the specia-

koepferaeandD. buzzati) were intra- and intercrossed, aim-l1on Process.

ing to evaluate the reproductive and cytogenetic relationships Research supported by CNPq. Publication supported
of these species. The strains and their hybrids were analygé(d:APESP'

regarding fertility, fecundity and degree of pairing in poly-

tene chromosomes.

Fertility of crosses was evaluated by Observing thd 998. Departamento de Biologia, Instituto de Biociéncias, Letras e
iéncias Exatas, IBILCE-UNESP, S&o José do Rio Preto, SP, Brasil. Masters

. ié
presence or absence of larvae a”‘?' the fe_cundlty thr,OUQh,m%is. Orienting Professor: Dr. Wlademir Jodo Tadei. Coorienting Profes-
average number of descendants yielded in every ovipositig. . | iian Madi-Ravazzi

period and the total for every cross. For this study mass crosses
were used. Male and female virgins were kept apart until the

desired age, seven to nine days. In each bottle 20 couples WefSlecular characterization of ectomycorrhizal fungi
put, and for each type of cross four replicates and two trans-

ferences to new culture medium were realized at intervals o y PCR-RFLP rDNA, sequencing of the ITS region

seven days (after this period, the parental fly was discarded). and RFLP analysis of mitochondrial DNA
The number and sex of descendants were computed in t . L
weekly census, in a total of four scores. The crosses were kz/gtaracterlzagao molecular de fungos ectomicorizicos
at constant temperature of 2a°C. For F1 hybrids yieldedin  POr PCR-RFLP de DNA, sequenciamento de sua
intercrosses the fertility and fecundity were evaluated through regido ITS e analise por RFLP do DNA

mass crosses, as in the parental crosses, but with only one mitocondrial)
transference to new culture medium. The cytogenetical analysis _ _
was realized in plates of polytene chromosomes of salivary Eliane Aparecida Gomes*

glands of late third-instar larvae stained with lacto-acetic or-
cein. The data were analyzed with the Minitab and Statistica Ribosomal and mitochondrial DNA polymorphisms
programs. are important sources of molecular markers for taxonomic,
The strains were highly fertile in intracrosses. Differphylogenetic and genetic diversity analyses of ectomycorrhizal
ences of fertility were observed in intra- and intercrosses foingi. In this work, the internal transcribed spacer (ITS) was
strains belonging to the same species. Intracross fecundityfict amplified by polymerase chain reaction (PCR) with spe-
D63M (D. seriemaMucugé, BA) was significantly lower than cific primers and then cleaved with different restriction en-
that of every otheb. seriemastrain and D63M was also thezymes to evaluate inter- and intraspecific variation among 28
only strain of these species that was fertile in crosses witfolates of ectomycorrhizal fungi belonging to 19 species and
D69R2 D. buzzatij BA). Another case was related to geoeight genera. Amplification products ranged from 560 to 750
graphic strains B50Q3 (Milagres, BA) and A55F11 (Bel&p. The range of polymorphism observed did not allow proper
Vista, MS), both classified & seridotype B, but exhibiting identification of most of the isolates; however, cleavage of
different behaviors. The females of strain A55F11 were réhe amplified fragments with restriction enzyndisl, Hadll,
ceptive to males of D69R2 and D69RA puzzatij BA), and Hinfl, Hpall, andSawBAl revealed extensive polymorphism.
the cross was fertile. On the other hand, B50Q3 showed asy@pecific restriction patterns were observed for all eight gen-
metrical isolation when intercrossed with D69R2. era and most of the species. The species which could not be
Strains D69R2 and D69RS5 were sterile in intercrossédentified by a specific pattern belonged to two genera:
with strains oD. seriemaThe analysis of courtship showedRhizopogor(R. nigrescend®R. reaii R. roseolusR. rubescens
prezygotic reproductive isolation mechanisms operating and Rhizopogonsp.) andLaccaria (L. bicolor and L.
these cases. amethysten
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Variation within ribosomal DNA genes (rDNA) of 19 In this study 10 crosses between five cultivars with different
isolates ofPisolithusspp.from different geographic origins bread-making quality were analyzed. The evaluated traits were
and hosts was examined by PCR, coupled with restriction fragedimentation volume, sedimentation index, protein content
ment length polymorphism (RFLP) analysis. One amplifiednd percent glutenins in total protein. Parent means for sedi-
region, which includes the ITS of 640 to 750 bp, was digesteaentation volume and index and protein content differed from
with a number of restriction endonucleases. Cluster analysigch other. Variability for all traits was detected by variances
based on the restriction fragments grouped the isolates iattd genetic parameters and the occurrence of complementary
three distinct groups: group | contained isolates collected genes may be suggested. An important part of this variability
the northern hemisphere, except Pt 1, group Il contained thegas not explained by differences among parents for high mo-
collected in Brazil and group Il contained isolate Pt 1. Addiecular weight glutenin subunits. The cultivar CEP 24 — In-
tional analysis of other rDNAregions, intergenic spacer (IGSJustrial contributed with the highest number of genes to qual-
17S and 25S rDNA and ITS sequencing divided the isolatig improvement. It also had favorable genes for protein con-
into similar groups. tent. The trait sedimentation volume and sedimentation index

Polymorphisms in mtDNA among 12 isolates ofwere strongly associated, but the second seemed to be the most
Pisolithus collected in different regions of the world weresuitable for bread-making quality selection because of its larger
performed to obtain insight on the taxonomy of this importaitteritability. Protein content and percent glutenin in total pro-
fungal species. Total DNA was extracted and mtDNA purtein were independent and they affected quality estimates ob-
fied by CsCl-bisbenzimide density gradient equilibrium certained from the sedimentation test.
trifugation. To detect RFLPs, the total DNA was digested with
different restriction enzymeg&¢oRI, EcoRV, Hadll, Hhal-

Xbd, Hindlll, Hpall and Rsd), transferred to nylon mem- *1998. Departamento de Agricultura e Fitotecnia, Faculdade de Agronomia,
branes and probed with total purified mtDNA labeled with dniversidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brasil. M.Sc.
UTP fluorescein. The sum of the fragments produced by eaI@'ﬁsertation. Orienting Professor: Dr. José Fernandes Barbosa Neto.
restriction enzyme of the isolates Pt 90A, Pt 185 and PF

showed that the molecular size of the mtDNA of the isolates - . . e

was approximately 40.5, 47.2 and 47.6, respectively. Two = Efticiency of induced mutations and artificial

MDNA restriction patterns were observed among the isolates "yPridization in enhancing genetic variability of
tested, with any one of the restriction enzymes indicating an ~ Some triticale agronomic characteristics
intraspecific heterogeneity. Based on the mitochondrial ge-

nome analyses presented here Piselithusisolates belong (Eficiéncia de mutacdes induzidas e hibridacéo

to two distinct groups, which coincide with their host speci-artificial para aumentar a variabilidade genética de
ficity and geographical origins. Polymorphism was not de- algumas caracteristicas agrondmicas do trigo)
tected by PCR-RFLP analysis of ribosomal mtDNA of these

same isolates. These data corroborate previous results obtained Fabio Pandini*

in our laboratory with RAPD-PCR markers and suggest that

taxonomic studies d?isolithusshould be revised to include The restricted genetic variability caused by the nar-
the molecular data now available. row genetic background of triticale is one of the important

Research supported by FNDCT/FINEP, CNPq anictors that minimize the development and the progress of
FAPEMIG. this crop in Southern Brazil. Techniques that increase genetic

variability may help breeding for adaptability and production
_ stability, allowing the use of more efficient productive systems.
*1998. Pés-graduacdo em Genética e Melhoramento, Departamento leduced mutations by gamma radiation (0, 5,10, 20 and 40 kR
Microbiologia/BIOAGRO, Universidade Federal de Vigosa, Vicosa, MGgoses) and reciprocal artificial crosses were tested as mechan-
Brasil. Doctoral thesis. Orienting Professor: Dr. Elza Fernandes deArauqumS of enhancing genetic variability for plant height and flow-
ering date in two triticale cultivars, BR4 and EMB18. The treat-
) ) ) ) ments showed similar genetic variability amplitude for both traits
Inheritance of traits related to bread-making quality  put different means and variances, being suitable for increasing
of wheat variability in breeding programs. There were superior and infe-
rior mutants or recombinant genetic material for plant height
(Heranca de caracteres do trigo relacionados &  and flowering date. Genotypes showed different responses as

gualidade de panificacéo) the gamma ray doses were increased, expressing short plant
height and late flowering date. The decision of which of the
Andréa Mittelmann* treatments should be used depends on the material that is avail-

able and the selection method to be used.
Bread-making quality of wheat is important to the in-
dustry and farmers. It improves market value of wheat. Breed——
ing for quality has been difficult because it is a very comple®996. Departamento de Agricultura e Fitotecnia, Faculdade de Agronomia,
trait affected by genetic and environmental factors. In addiniversidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brasil. M.Sc.
tion, it requires specific tests for early-generation Se|ectiofl‘i.ssertation. Orienting Professor: Dr. Fernando Iraja Félix de Carvalho.
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Analysis of genetic variability in species of the family Apparently balanced chromosomal translocation
Anostomidae (Pices, Characiformes) from the Tibagi  associated to mental retardation and/or congenital

River basin malformations. Clinical-cytogenetic considerations
and proposed mechanisms for the abnormal
(Andlise da variabilidade genética em espécies da phenotype in six cases
familia Anostomidae (Pices, Characiformes) da bacia
do rio tibagi) (Translocagdo cromossdmica aparentemente
balanceada associada ao retardo mental e/ou
Lucimara Chiart malformacdes congénitas. Consideracdes clinico-
citogenéticas e mecanismos propostos para o
Genetic variability is an important feature of popula- feno6tipo anormal em seis casos)
tions for both short term fitness of individuals and the long
term survival of the population, allowing for adaptation to Elenice Ferreira Bastos*
changing environmental conditions.
The RAPD technique was applied to evaluate the ge- Structural chromosomal abnormalities have been used

netic variability of eight fish species of the family Anostomidags an important tool in research towards genetic diseases, spe-
(Schizodon intermediu$. nasutusLeporinus friderici, L. cially in the construction of the Morbid Anatomy Map of the
octofasciatusL. striatus, L. amblyrhynchuk. elongatusand  Human Genome (OMIM, 1998). In this context, balanced
L. obtusiden} from the Tibagi River basin, in the State ofchromosomal translocations associated to abnormal pheno-
Parana, Brazil. ) ) _ types may be relevant for the identification of specific chro-
The samples were collected in three different regionfiosomal sites associated with a particular disease. This in-
of this basin (upper, central and lower Tibagi). RAPD datgestigation comprises the study of six cases of apparently bal-
was obtained from the analysis of 10 previously selected prigced chromosomal translocations associated with abnormal
ers. NTSYS-PC application software was employed to anghenotypes through several cytogenetic techniques, includ-
lyze the RAPD data; a similarity matrix was constructed usng molecular cytogenetic (FISH). Referral for cytogenetic
ing Jaccard's coefficient of similarity and a dendrogram wagudies were: congenital malformations (cases |, Il and V),
obtained by the UPGMA method. mental retardation (cases Ill and V) and primary amenorrhea

Based on the RAPD patterns, the genetic variabiliticase V1). The six karyotypes were characterized according
was estimated by the proportion of polymorphic loci (P) fofo ISCN (1995) as:

the species collected in just one region and by the mean pro-
portion of polymorphic loci (Pm) for the species collected in Case | = 46,XX, t(3;8)(p23;022.1);
more than one region. - Case Il = 46,XX t(4:16)(q21;q22);
Leporinus elongatusas collected in two regions (cen-- Case Il = 46,XY, 1(2;15)(q23;G22);
tral and lower Tibagi) and presented the greatest estimatedase IV = 46,XY, t(2;17)(q11.2;925.3):
genetic variability (Pm = 58.7%) ad amblyrhynchuscol- - Case V = 46,XX, t(11;13)(p13;p33);
lected in just one regioexhibited the least (P = 29.3%). The. Case VI = 46,XX, t(6;18)(p23;q22).
other species collected in just one regiSniftermedius, L.
striatusandL. friderici) possessed P values between 40 and A phenotype-karyotype correlation was attempted
50% and the species collected in more than one re§on fased on the smallest overlapping region and delineated in
nasutus, L. elongatus, L. obtusidemsiL. octofasciatuspre-  cases I, IV and V as: BPES syndrome and region 3p23, 2p
sented Pm values > 50%. deletion syndrome and region 2p11.2, and isolated aniridia
The dendrogram analysis revealed that, with the exnd region 11p13, respectively. In cases Il (Binder-like syn-
ception ofL. obtusidensspecimens of the same species coldrome), Il (unspecific mental retardation) and VI (primary
lected in different regions were grouped, suggesting gene floyynenorrhea) both chromosomal breakpoints involved in the
This result reinforces the fact that these species are migratg@ahslocation could be candidate regions. The parental origin
as are the majority of Anostomidae species. of the anomalous chromosomes in two out of four informa-
The dendrogram constructed by using the compargive de novocases was paternal. Concerning the etiological
tive analysis of the eight species clearly demonstrates the seachanisms attributed to the abnormal phenotype, haplo-
ration of the two gener&¢hizodorandLeporinug and also  jnsufficiency was considered in cases I, Il and V. and genomic
the separation of the two species of the g&uszodorand  imprinting, position effect, and microdeletion syndromes were
four of the six species dfeporinus There was no evident considered in the remanescent cases.
separation ol. elongatusandL. obtusidenssuggesting a Research supported by CAPES, CNPq and FINEP.
strong genetic similarity between these two species.
Research supported by CAPES.
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