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[VADAS

Sios konferencijos tikslas yra pateikti Lietuvos visuomenei besalisks ir objekty-
vig informacija apie galimybes saugiai vystyti biotechnologija miisy Salyje ir suda-
ryti galimybes Lietuvos mokslininkams pasidalinti savo ziniomis su visuomene.

Biotechnologijos galimybes yra stulbinancios. Labai tikétina, kad genomo
seky nustatymo kastai sumazés ir visi pilieciai turés galimybe suZinoti savo gene-
tinj koda, lemiantj kiekvieno individo prigimtines savybes. Aisku, §i galimybé jau
dabar i$8aukia karstas diskusijas visuomenéje apie Zmoniy genomo modifikacijy
geny inZinerijos metodais tikslinguma bei apie tai kokiy savybiy reikéty arba ne-
reikéty siekti $iais metodais.

Senstant Vakary pasaulio visuomenei, didelis démesys yra kreipiamas j Zmo-
gaus gyvenimo trukmés pailginima. Atkreipiamas démesys | tai, jei bus pailginta
tik gyvenimo trukmé, nepagerinant gyvenimo kokybés, sveikatos apsaugos sistema
i$sivysciusiose Salyse nebesusidoros su pacienty antpladziu. Todél biotechnologi-
jos indélis, uztikrinant gyvenimo kokybe ir palaikant Zmoniy sveikatg bei jy akty-
vuma, yra labai svarbus. Be to, mazéjant gimstamumui i$sivys¢iusiose $alyse, kaip
ir Lietuvoje, bei mazéjant ty tauty skaitlingumui, gali atsirasti interesy atskirtis tarp
senstancios vietinés Zzmoniy populiacijos ir naujyjy imigranty.

Tredio pasaulio $alys grei¢iausiai susidurs su kitomis socialinémis problemo-
mis, kai geréjant medicininiam aptarnavimui, tose $alyse Zymiai pailgés Zmoniy
gyvenimo trukmé. Augant zmoniy skaic¢iui tose Salyse, gali atsirasti rimty proble-
my apripinant Zzmones maistu bei sukuriant jiems pakankamai darbo viety.

Vystantis biotechnologijai ir geny inZinerijai, mokslininkai sukurs metodus
valdyti zmonijos evoliucijg, kryptingai pakei¢iant Homo sapiens genomg. Zmonija
turés apsisprest kokiu mastu mes, zmoneés, galime sukurti save i$ naujo arba bent i§
dalies pakeisti savo genetine prigimtj. Atsizvelgiant i svarbg gerai atrodyti, patikti
kitiems bei sékmingai konkuruoti visuomenéje, tikétina, kad nemazai tévy visomis
iSgalémis sieks pagerinti savo vaiky genomga biotechnologinémis priemonémis.

Artimiausioje ateityje bus uzbaigtas svarbiausiy maistiniy augaly genomy $if-
ravimas. Tai jgalins kryptingai keisti jy genomus, pagerinant naudojamy Zemés
akyje augaly savybes ir sukuriant naujas veisles. Atsizvelgiant j palyginti nedide-
lius agrobiotechnologijos kastus, §i biotechnologijos sritis ir toliau aktyviai bus vys-
toma Treciojo pasaulio Salyse. Net tokios gana izoliuotos nuo pasaulio $alys kaip
Kuba, jau turi pakankamai i§vystytg ir toliau augancia biotechnologine pramone
skirta zemés tkiui. Labai tikétina, kad visy $iy pastangy déka, netolimoje ateityje
bus sukurti ypatingai nasis ryziy bei kukurazy variantai, kuriy auginimui reikeés
maziau trady ir kurie bus atsparesni sausrai bei kenkéjams. Tokie augalai galés aug-
ti druskingesnése dirvose ir jy derliai bus didesni, nei iki $iol naudoty veisliy. Tiki-
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masi, kad §i naujoji ,,Zalioji Revoliucija“ padés i$vengti bado besivystanciose salyse
bei sumazins jy skurda.

Dauguma mokslininky sutinka, kad biotechnologija labiau, nei savo laiku ato-
miné bomba, gali paveikti Zzmonijos likima. Esminis skirtumas nuo atominés ener-
getikos karimo yra tas, kad biotechnologija vystoma, ar bent to siekiama, viesai
kritikuojant jos galimus, ar jsivaizduojamus, trakumus ir pavojus. Genetiskai mo-
difikuoty organizmy (GMO) panaudojimui Lietuvoje valdyti prie Aplinkos minis-
terijos jsteigtas GMO valdymo prieziaros komitetas, kuris aktyviai dalyvauja for-
muojant biotechnologijos vystymo politika. Be to, ziniasklaida $iame procese irgi
gali atlikti labai svarby vaidmeni, jei ji remiasi patikimais moksliniais faktais. Deja,
tenka pripazinti, kad pasitaiko atvejy, kai Lietuvos ziniasklaida nekriti$kai naudo-
jasi abejotinos kilmés $altiniais. Todél $ios konferencijos tikslas yra uztikrinti, kad
biotechnologijos vystymo klausimas Lietuvoje yra sprendziamas viesos demokra-
tinés diskusijos keliu. Manome, kad visuomenei turi biti pateikta besaliska infor-
macija apie biotechnologijos galimybes ir jos saugy naudojimg. Kuo visuomené
daugiau zinos apie problema, tuo kokybiskesné bus diskusija apie biotechnologijos
ateitj Lietuvoje. Tikime, kad diskutuojant iSry$kés samprata kaip biotechnologija
gali bati panaudota, ginant gyvybinius Lietuvos interesus.

Konferencijoje bus aptartos $ios pagrindinés temos:

o Biotechnologijos panaudojimas nacionaliniams interesams.

« Objektyvus biotechnologijos vystymo is$ukiy jvertinimas.

 Saugus biotechnologijos vystymas ir Sios technologijos poveikis Zzmoniy sveika-
tai bei gamtai.

« Etiniai biotechnologijos vystymo aspektai ir jy samprata Lietuvoje.

o Lietuvos mokslininky ir valstybés institucijy indélis sprendziant biotechnologi-
jos vystymo keliamus i$sakius.
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INTRODUCTION

The goal of this conference is to provide the Lithuanian public with unbiased
information regarding safe development of biotechnology and to engage participa-
tion of scientific community in the sharing of the knowledge with society.

Possibilities of biotechnology are really astonishing. In the foreseeable future,
costs of genome sequencing should be driven down so that the average person
should be able to determine a genetic makeup of his/her inherited characteristics.
As result, the main social debate will revolve around how far to take the genetic en-
gineering of the human race, and which characteristics will be considered desirable
or undesirable.

In the European Union, which Lithuania is part of, as its population continues
to age, there will be a debate as to how much to extend the human life span. If med-
icine lengthens the human life span, but not the quality of life, then the health care
system of these nations may be overwhelmed as the population ages. The key will
be to lengthen the life span while also keeping people vigorous and healthy. As the
birth rate and population continues to plummet, there could be serious social divi-
sions within these countries, between an aging population and newer immigrants.

In the Third World, nations may suffer the opposite problem. Advances in med-
icine will continue to lengthen life expectancy in these countries, making it diffi-
cult to feed their expanding populations or giving them adequate jobs. This could
cause social unrest.

Also, scientists will be able to control human evolution to a certain degree and
to alter the genetic heritage of the human species. This will produce perhaps the
most profound debate in human history, like determining how far we, humans,
should re-design ourselves. Given the importance of being attractive and getting
good grades in our society, there will be enormous pressure from parents to obtain
this technology for their children.

Within the foreseeable future, all the main commercially viable food crops will
have their complete genome read. This, in turn, will make possible the application
of this technology for the Third World. Because of relatively low start-up costs, even
such isolated country like Cuba will have a vigorous and growing biotechnology
industry for agriculture. Also, there are good chances of developing new strains of
“super rice” and “super corn” in the nearest future. These crops will require less fer-
tilizer, and they will grow in arid and hostile environments, and producing a larger
yield than ordinary plants. This new “Green Revolution” may help to alleviate pov-
erty and hunger to a large degree.

Therefore, biotechnology, in principle, is more powerful than the atomic bomb
to affect the future of humankind. One difference with the nuclear age, however,
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is that biotechnology is being developed under the full glare of the media and the
scrutiny of critics. The use of genetically modified organisms in Lithuania is gov-
erned by the GMO Steering Committee, which participates in formation of policy
for biotechnology development. The mass media also may play an important role
in this process. Unfortunately, in some instances the Lithuanian media in the de-
bate about biotechnology and the use of GMO relies on sources of dubious qual-
ity. Therefore, the goal of this conference is to assure that the ultimate fate of bio-
technology in Lithuania will be determined by democratic debate based on solid
scientific evidence. The more public is familiar with the power and promise of this
technology, the more people can be engaged in such a discussion in mature and in-
formed way. We believe that discussions at the conference will bring better under-
standing which national interests of Lithuania could be better served by develop-
ment of biotechnology.
The following topics will be discussed at the conference:
» National interests that would be best served by biotechnology in Lithuania.
o Unbiased evaluation of biotechnology development in Lithuania.
o  Safety issues of biotechnology development and effect of this technology on
human health and environment.
o Ethical issues of biotechnology and how these are perceived in Lithuanian soci-
ety.
o Effective participation of Lithuanian scientific community and governmental
institutions to ensure safe development of biotechnology.
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XXI AMZIAUS ISSUKIAI IR BIOTECHNOLOGIJOS
VYSTYMO PROGRAMA LIETUVOJE

Prof. Kestutis Sasnauskas

Biotechnologijos instituto direktorius, Vilnius, Lietuva

Moderniosios biotechnologijos pradzia yra neatsiejama nuo molekulinés biologi-
jos ir genetikos pasiekimy, vedusiy prie geny inZinerijos pirmyjy eksperimenty pra-
eito amziaus astuntojo desimtmecio pradzioje. Siais eksperimentais buvo pademons-
truota galimybé izoliuoti atskirus genus ir juos jvesti j norima organizma. Nauji me-
todai atvéré visiskai naujas galimybes ir buvo labai greitai pritaikyti jvairiose mokslo
srityse, medicinoje ir pramonéje. Naujg revoliucionizuojantj impulsg biotechnologi-
jos raidai suteiké eksponentiskai auganti informacija apie biologiniy objekty (zZmo-
gaus, augaly, mieliy, bakterijy ir t.t.) genomy sekas, jose randamy geny funkcijos
bei veiklos reguliacija. ISkiliausias $ios srities pasiekimas — Zmogaus genomo pers-
kaitymas. Siuo metu ir toliau vyksta intensyviis naujy genomy tyrimai, jau perskai-
tyti daugelio mokslui ir pramonei jdomiy organizmy genomai. Genomy tyrimai ir
kaupiama informacija atvéré nauja etapg diagnostikoje, vaisty karime, jy individua-
lizuotame naudojime ir suteiks kokybiskai naujas galimybes, perkonstruojant mikro-
organizmy metabolizmg, kuriant augaly ir Zemés akio galvijy veisles ir t.t. Pastaruoju
metu intensyvéja tyrimai, siekiant nustatyti ir charakterizuoti naujus ,nematomus®
genomus, kurie sudaro didzigja dalj gyvojo pasaulio. Pradéti intensyvis vandenuy,
dirvozemio, jvairiy gyviny nekultivuojamy mikroorganizmy genomy tyrimai. Ge-
nomy tyrimy pasekméje susiformavo postgenominiy tyrimy kryptys arba postgeno-
mika (geny identifikavimas, jy funkcijy tyrimai naudojant sparciai tobulinama jran-
€3, igalinancia, pavyzdziui, vienu metu tirti tikstanciy geny raiska ir jy tarpusavio sg-
sajas ir kt.), kurios pagrindinés sudedamosios yra transkriptomika, proteomika, far-
makogenomika, metabolomika ir nuo jy neatskiriama bioinformatika. Nauji mokslo
pasiekimai formuoja naujus taikomuosius uzdavinius. Kas vyksta ir planuojama Lie-
tuvoje, bus apZvelgta pranesime.

PERSPECTIVES FOR SAFE USE AND DEVELOPMENT OF BIOTECHNOLOGY IN LITHUANIA 11

CHALLENGES OF THE XXI CENTURY AND DEVELOP-
MENT OF BIOTECHNOLOGY PROGRAM IN LITHUANIA

Kestutis Sasnauskas, Prof.
Director, Institute of Biotechnology, Vilnius, Lithuania

Origin of the modern biotechnology could not be abstracted from the concur-
rent achievements of the molecular biology and genetics guided towards the first
genetic engineering experiments at the beginning of the seventies of the last centu-
ry. The latter experiments revealed excellent possibilities to segregate confining sep-
arate genes before their transposition into another target organism. Those methods
have opened new possibilities to be subsequently specialized for the various scien-
tific studies, medical and industrial applications. Exponentially boosting data on bi-
ological subject genomes (human, plants, yeast, bacteria, etc.) and their interrelated
functions and regulation of their activities, made a tremendous revolutionized pro-
motion for the biotechnology development and evolution. Sequencing of human
genome was the most outstanding achievement in this sphere. Since then the new
intensive investigations of other genomes of organisms, that may have challeng-
ing scientific and industrial applications, have been executed and will be continued
in the nearest future. Data obtained during investigations and analysis of genomes
have started new stage for diagnostics, development and testing of new medicines,
their particularly targeted application, thus providing qualitatively new possibili-
ties for the reconstruction of micro-organisms’ metabolism, for designing of new
plants and domesticated animals varieties of species, etc. Recently, investigations
have focused towards determination and characterization of other hidden “invis-
ible” genomes, which constitute the major part of living world. Subsequently, inves-
tigations of genomes have set other post-genomic trends of research (identification
of genes, examination and analysis of their activities employing the latest modern
techniques that enable to explore expression of thousands of genes and their inter-
related links at a certain period of time and others), which the mains constituent
parts are transcriptomics, proteomics, pharmaco-genomics, metabolomics, and as-
sociated all them conjunctive - bioinformatics. Promotion of the scientific chal-
lenges formulates new goals for their application. All the recent developments and
future activities are described in the presentation.
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TRANSGENINIU AUGALUYU KONSTRAVIMAS IR SAUGUS
JU PANAUDOJIMAS

Dr. Ausra Razanskiené
Biotechnologijos instituto Eukarijoty geny inZinerijos laboratorijos mokslo darbuotoja, Vil-
nius, Lietuva

Zmonés selekcijos keliu tobulina jiems naudingus augalus ir kuria naujas veisles
jau tukstan¢ius mety. Genetinis modifikavimas leidzia tai padaryti daug grei¢iau.
Genetiskai modifikuoti augalai daznai kritikuojami dél savo nenatiralumo, pa-
mirstant, kad jy modifikavimo mechanizmas yra paimtas i§ pacios gamtos. Agro-
bakterijy genties bakterijos sugeba jterpti j augalus savo Ti plazmidéje uzkoduota
geneting medziaga. Sioje Ti plazmidéje esantys genai privercia augalus sintetinti
bakterijy iSgyvenimui reikalingas medziagas. Taigi, genetiné transformacija nata-
raliai egzistuoja gamtoje. Esminiai skirtumai tarp $ios transformacijos ir tos, kuri
naudojama transgeniniy augaly kairimui, yra tai, kad vietoje bakterijoms naudingy
geny zmogus j Ti plazmide jterpia genus, koduojancius jam naudingus pozymius ir
tie poZzymiai yra perduodami i§ kartos j karta. Genetinés augaly transformacijos ga-
limybés yra labai placios ir gali padéti pasiekti jvairiausius tikslus: 1. Sukurti labiau
prie aplinkos salygu prisitaikiusias veisles. Augaly atsparumo abiotiniams ($al-
¢iui, sausrai) ir biotiniams stresams (patogenai ir kenkéjai) padidinimas zenkliai
padidinty zemeés ukio produktyvumg. 2. Sukurti transgeninius augalus su page-
rintomis maistinémis savybémis. Maistingesni, skanesni, vitaminingesni, turintys
daugiau antioksidanty vaisiai ir darzovés — galimybés keisti augalus $iuo aspektu
yra placios. 3. Sukurti genetiskai modifikuotus vertingy medziagy producentus.
Tiek kiekybiniy, tiek kokybiniy pozymiy keitimo linkme galima modifikuoti vais-
tinius, aromatinius, aliejinius augalus, kurie yra vertingy, rety ir brangiy medzia-
gy $altinis. 4. Sukurti farmacijai skirty baltymy producentus. Augalai yra ne tik
puikds ir pigis bioreaktoriai rekombinantiniy terapiniy ir diagnostiniy baltymy
gamybai. Kadangi augalai negali biiti Zmogaus patogeny neséjais, vakcinos, paga-
mintos i$ augaluose susintetinty baltymy, buaty saugesnés. 5. Sukurti transgeni-
nius augalus pramonei. Biokuras (bioetanolis ir biodyzelinas), lubrikantai, medie-
na, krakmolas popieriaus gamybai, augaliniai dazai ir t.t. - visoms Sioms reikméms
galéty bati naudojami maistui neskirti transgeniniai augalai.
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CONSTRUCTION OF TRANSGENIC PLANTS AND THEIR
SAFE APPLICATION

Ausra Razanskiené, Dr.

Research Worker, Laboratory of Eukaryote Gene Engineering, Institute of Biotechnology, Vil-
nius, Lithuania

Humankind has created variety of plant species with improved characteris-
tics by employing artificial selection since thousand of years. Genetic modifica-
tion method enables to accelerate those processes. Genetically modified plants are
used to be criticized for their unnaturalness neglecting forgotten fact, that modifi-
cation mechanism itself originated from nature. Bacteria from Agrobacterium ge-
nus are able to insert into plants their genetic material encoded into Ti plasmid.
Genes transferred by that Ti plasmid induce plants to synthesize certain substances
needed for bacteria survival. That confirms a statement of naturally occurring ge-
netic transformation. Essential difference comparing the latter transformation and
another artificially induced genetic transformation used for creation of transgen-
ic plants is that man, instead of genes beneficial for bacteria, inserts into Ti plas-
mid such genes encoding for him beneficial characteristic features inherited from
generation to generation. There are numerous possibilities for genetic transforma-
tion of plants, seeking to achieve various objectives, namely: 1. Construct different
kind of species characterized by more flexible adaptation to ambient conditions.
Strengthening plants resistance to abiotic (cold, draught) and biotic (pathogens and
pests) stress factors would considerably increase agricultural productivity. 2. Con-
struct transgenic plants characterized by enhanced nutritional properties. There
are numerous possibilities for innovating plants seeking to augment the nutritional
value, gustatory flavoring, and vitamin enriched properties of fruits and vegetables
with enhanced content of oxidation inhibitors. 3. Construct genetically modified
plants that would be producers of certain valued substances. Certain medicinal,
aromatic, oleaginous plants that are sources of precious, rare and valuable substanc-
es could be used for modification of their quantitative and qualitative features. 4.
Construct genetically modified plants that would be producers of certain pro-
teins for pharmacy. Plants are considered as perfect and economy bioreactors for
the production of recombinant medicinal and diagnostic proteins. Since plants are
not able to transfer human pathogens, vaccines made from the proteins synthe-
sized in the plants would be safer. 5. Construct transgenic plants for the indus-
trial purposes. Bio-fuel (bio-ethanol and bio-diesel), lubricants, timber, starch for
paper-making, mucilage colorings, etc. — these are only a few examples where the
non-food transgenic plants could be used.
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SAUGAUS BIOFARMACIJOS VYSTYMO PERSPEKTYVOS
LIETUVOJE

Prof. habil. dr. Vladas Algirdas Bumelis
UAB ,,SICOR Biotech* Generalinis direktorius, Vilnius, Lietuva

Geny technologijos naudojimas biomedicininiuose tyrimuose ir genetiskai mo-
difikuoty organizmy (GMO) naudojimas vaisty gamyboje leidzia Zymiai pagerin-
ti produkty kokybe, saugoti aplinka bei suteikia galimybes surasti naujas gydymo
galimybes. Naudojant geny inZzinerija, organizmai gali bati modifikuoti taip, kad
gaminti naudingus produktus, kuriuos kitais metodais galima i$gauti labai mazais
kiekiais ar i§ viso nejmanoma pagaminti.

Geny technologija gali i$spresti daug sveikatos problemuy, bet reikia pripazinti,
kad geny technologija sukelia ir kai kuriy Zmoniy nerima: o kas bus, jei genetiskai
modifikuoti organizmai paplis gamtoje?

Lietuvos jstatymai reguliuoja genetiskai modifikuoty mikroorganizmy (GMM)
naudojima tiek Zmoniy sveikatos, tiek gamtos apsaugos poziiriu. SICOR Biotech
geny technologija ir genetiskai modifikuotus mikroorganizmus naudoja biofarma-
ciniy medziagy tyrimuose ir biofarmaciniy preparaty gamyboje. Musy technologi-
jy pagrinde yra kiekvienam produktui specifiski GMM: bakterijos Escherichia coli,
Pseudomonas putida, mielés Saccharomyces cerevisiae. Gamybos procese, kultivuo-
jant Iasteles specialiose terpése, ekspresuotas baltymas kaupiasi lastelése arba yra
sekretuojamas, tolesnése gamybos stadijose baltymas atskiriamas nuo lastelés bal-
tymy, terpés komponenty bei kity metabolizmo produkty ir i$gryninamas chro-
matografiniais metodais. Tiek tyrimuose, tieck gamyboje naudojami GMM yra Ze-
miausios (1-mos) pavojingumo kategorijos, jy naudojimui yra sudarytos reikalin-
gos uzdaros salygos, technologijos uztikrina, kad galutinis produktas neturi GMM.
Gamybos ir tyrimy mety mikroorganizmais uzterstos atliekos yra termiskai dezak-
tyvuojamos. Riboto patvirtinty GMM naudojimo principy taikymo 25 metus pa-
tirtis rodo, kad darbuotojy sveikatos sutrikimy dél to nebuvo, jtakos aplinkai taip
pat nebuvo pastebéta.
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BIOPHARMACY PERSPECTIVES FOR SAFETY
DEVELOPMENT IN LITHUANIA

Vladas Algirdas Bumelis, Prof.
General Manager of SICOR Biotech, Vilnius, Lithuania

The use of gene technology in biomedical research and the use of genetically
modified organisms in the production of pharmaceuticals offer substantial benefits
to the quality of products, the environment and opportunities for the identification
of new treatment concepts for patients. With genetic engineering, organisms can be
modified to produce valuable substances that would otherwise be in short supply,
or even impossible to produce.

Gene technology can help solve many health issues of today but it is also rec-
ognized that gene technology causes concerns to many people. National laws regu-
late the use of genetically modified microorganisms (GMM) for production pur-
poses with the aim of protecting human health and the environment from any ad-
verse effects. Our technologies are based on microbial fermentation of genetically
modified yeast S. cerevisiae, E. coli and Ps. putida bacteria. For each product, we de-
velop specific genetically modified cell lines. The cells are cultivated in the special
growth media. The product is subsequently separated from the cells and transferred
to the final recovery and chromatographic purification processes. The GMMs are
handled under contained conditions for both research and production. SICOR Bi-
otech uses GMMs in the lowest risk category where there is no known risk to hu-
mans or to the environment. The final products do not contain GMMs. Thermal
inactivation of GMMs containing waste is a standard procedure in SICOR Biotech.
Contained use of approved GMM:s for research and production is based upon ap-
proximately 25 years of safety records. No damage to human health or the environ-
ment has ever been recorded.
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ETINIAI BIOTECHNOLOGIJU VYSTYMO ASPEKTAI

Dr. Eugenijus Gefenas
Lietuvos bioetikos komiteto pirmininkas, Vilnius, Lietuva

Biotechnologijy vystymui skiriama daug démesio ir resursy Europos Sajungoje,
taciau jy praktinis pritaikymas kelia daug etiniy problemy, kurias ES lygiu nagriné-
ja Europos mokslo ir naujy technologijy etikos grupé ( http://ec.europa.eu/european_
group_ethics/index_en.htm ). Sios institucijos pagrindiné veiklos sritis — aktualiausiy
ir priestaringiausiy Europoje bioetikos klausimy svarstymas. 2007-2008 m. Europos
mobkslo ir naujy technologijy etikos grupé nagrinéjo etikos klausimus, susijusius su na-
notechnologijy panaudojimu, Siuolaikiniy zemés tikio technologijy poky¢iais, gyviiny
klonavimu maistui ir Zmogaus embrioniniy kamieniniy lasteliy tyrimais.

Aprapinimas maistu, maisto sauga, klimato kaita, Zemés tikio tvarumas, pasau-
liné prekyba Zemés tikio produktais — $ie klausimai paskutiniais metais susilauké
ziniasklaidos, politiky ir placiosios visuomenés démesio. Pagal naujausia 2008 m.
gruodzio mén. pradzioje paskelbta Maisto ir Zemés tikio organizacijos ataskaita,
2008 m. visame pasaulyje 963 mln. Zzmoniy kenté alkj — 40 mln. daugiau nei 2007
m. Dél besitesiancios finansinés ir ekonominés krizés su alkiu ir skurdu gali susi-
durti dar daugiau Zmoniy. Dél to Europos Sgjunga pritaria zemés tikio inovacijy
skatinimui. Taciau kyla klausimas, kaip vystyti Zemés akio technologijas, kad jos
buty ne tik technologiskai efektyvios, bet ir nekelty etiniy priestary.

Pastaraisiais metais Europoje tapo aktuali gyviny klonavimo maistui tema.
2008 m. JAV ir ES institucijos, atsakingos uz maisto sauga, pareiskeé, kad klonavi-
mo budu i$vesty gyviiny mésg ir pieng galima saugiai vartoti. Europos Komisijos
nuomone, produktai i§ klonuoty gyviiny gali pasirodyti pasaulinéje rinkoje dar iki
2010 m. Vis délto Europos mokslo ir naujy technologijy etikos grupé abejoja, ar
klonuoti gyviinus maisto produkty gamybai yra etiskai priimtina.

Vis didesnio visuomenés, didziyjy $aliy vyriausybiy ir verslininky démesio su-
laukia nanotechnologijy naudojimas medicinoje. Nanomedicina, viena i$§ nano-
technologijos sri¢iy, kuri taikoma medicinos diagnostikos, vaisty karimo, kosme-
tikos pramonés, reprodukcinés medicinos ir kituose procesuose. Taciau kyla ne-
mazai diskusijy dél nanotechnologijy taikymo medicinoje saugumo ir individo bei
visuomeneés teisiy uztikrinimo.

2009 m. sausio mén. JAV gautas pirmasis leidimas Zmogaus embrioniniy ka-
mieniniy lgsteliy klinikiniam tyrimui atlikti. Vis délto iki $iol Europoje ir pasaulyje
tokie tyrimai vertinami nevienareik$miskai.

Siame pranesime bus apzvelgiamos naujausios Europos mokslo ir naujy tech-
nologijy etikos grupés nuomonés dél priestaringiausiy biotechnologijy etikos pro-
blemy.
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ETHICAL ASPECTS OF BIOTECHNOLOGY DEVELOPMENT

Eugenijus Gefenas, Dr.
Chairman of the Lithuanian Bioethics Committee, Vilnius, Lithuania

Considerable attention is paid for the development and promotion of biotech-
nologies in the European Union (EU), however their practical application raises a
lot of ethical problems. Those are being studied and analyzed at the EU level by the
European Group on Ethics in Science and New Technologies (http://ec.europa.eu/
european_group_ethics/index_en.htm).

The main task of the European Group on Ethics in Science and New Technolo-
gies (EGE group) is to examine the most urgent and controversial bioethical ques-
tions which appear in science and new technologies throughout the Europe. The
EGE group analyzed and examined bioethical issues, related to application of na-
notechnologies, modern developments in agriculture technologies, animal cloning
for food supply, and human embryonic stem cells research during the period of
2007-2008.

Such important topics as an adequate food supply, climate change, world trade
of agricultural production, stable agriculture, and food safety also received much
attention from the mass media, policy makers and the general public during the last
several years. 963 millions of world inhabitants suffered hunger and poverty - even
over 40 millions more comparing to the statistics of 2007, which is based on the lat-
est Report compiled by the Food and Agriculture Organization (FAO). Even more
population could be affected by the hunger and poverty because of the prolonged
financial and economic crisis. Thus, European Union favors incentives to promote
innovations in agricultural sector. Still a lot of questions arise how to develop agri-
cultural technologies in order them to be efficient as well as ethically acceptable.

Another recent topic which is very much discussed at the European level is ani-
mal cloning for food supply. The USA and EU States Food Safety Authorities have
proclaimed (2008) that meat and milk derived from the cloned animals was safe for
the human consumption. According to the opinion of the European Commission
products derived from the cloned animals could come onto market even before the
year of 2010. Nonetheless, the European Group on Ethics in Science and New Tech-
nologies expressed its concern whether it is ethically acceptable to proceed with an-
imal cloning for food supply.

Recently the application of nanotechnologies in medicine has also received
more attention from the general public, interested private and governmental bod-
ies. Nanomedicine is one of the nanotechnologies areas, which is being applied in
the medical diagnostics, drug development, cosmetics industry, reproductive med-
icine and other processes. However there are still a lot of discussions arising con-
cerning the safe use of nanotechnologies in medicine and other areas as well as the
protection of the individual and public human rights.
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The first permission to proceed with the clinical research on human embryonic
stem cells was obtained in the United States in January, 2009. However, the latter
research is considered being very controversial worldwide so far.

This presentation covers the most recent opinions of the European Group on
Ethics in Science and New Technologies on the controversial bioethical issues in
the new biotechnologies.
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JAUNUJU LIETUVOS MOKSLININKU POZIURIS
I SAUGIOS BIOTECHNOLOGIJOS VYSTYMO
PERSPEKTYVAS

Dr. Vaiva Kazanaviciaté
Biotechnologijos instituto Eukarijoty geny inZinerijos laboratorijos mokslo darbuotoja, Vil-
nius, Lietuva

Biotechnologija skirstoma pagal jos pritaikymo sritis. Zemés ikio ir augaly bi-
otechnologija vadinama Zaligja biotechnologija. Kryptingos genetinés augaly mo-
difikacijos, siekiant pakeisti tam tikras augaly morfologines ar fiziologines savybes,
yra augaly biotechnologijos pagrindas.

Zalioji biotechnologija sukelia ypatingai daug diskusijy saugumo klausimais,
kadangi ji gali tiesiogiai sietis su maisto produkty ir pasary gamyba. Genetiniy ma-
nipuliacijy taikymas raudonosios biotechnologijos srityje, t.y. vaisty, vakciny ga-
myboje yra labiau pateisinamas, kadangi jis siejamas su Zzmogaus sveikata tiesiogiai
turinciy pagerinti preparaty gamyba.

Zemés tikio ir maistiniai augalai genetigkai kei¢iami, siekiant pagerinti jy kon-
kurencinguma tam tikroje ekosistemoje, tokiu biidu padidinant jy derlinguma arba
norint suteikti nauja biocheminj fenotipg, pvz., panaudoti augalus kaip tam tikry
cheminiy junginiy producentus arba sustiprinti augalui badingo, daznai biologis-
kai aktyvaus junginio, sinteze. Augalai, budami sésliis organizmai, turi sugebéti ne
tik prisitaikyti prie besikei¢ianciy aplinkos salygu, bet ir i$gyventi biotiniy veiksniy,
pvz., patogeniniy mikroorganizmuy, jvairiy bestuburiy ir stuburiniy gyviiny atakas.
Gamtoje abiotiniai aplinkos veiksniai lemia augalo arealo ribas. Tuo tarpu kultari-
niai augalai daznai auginami toli nuo jy laukiniy protéviy natiraliy augimvieciy,
ir susiduria su tam tikrai rai$iai netipiskais aplinkos veiksniais bei reikalauja inten-
syvios priezitiros. Ypatingai svarbis ir ribojantys yra abiotiniai aplinkos veiksniai,
pvz., drégmeé, temperatiira, druskingumas. Vidutinio klimato zonoje kultivuojami
augalai turi prisitaikyti prie dideliy ir staigiy temperataros svyravimy. Taigi, auga-
ly atsparumo Zemoms temperatiiroms pagerinimas yra viena i§ perspektyviy ge-
netiniy modifikacijy krypéiy, kuri baty ypa¢ aktuali techniniams augalams, pvz.,
kukurazams ar Lietuvoje gana placiai kultivuojamiems zieminiams rapsams, kurie
paprastai auginami kaip atsinaujinantys energijos $altiniai.
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YOUNG RESEARCHERS VISION TOWARDS
PERSPECTIVES FOR SAFE DEVELOPMENT OF
BIOTECHNOLOGY

Vaiva Kazanaviciuté, Dr.
Research Worker, Laboratory of Eukaryote Gene Engineering, Institute of Biotechnology, Vil-
nius, Lithuania

In general biotechnology is subdivided according to the range of its application.
Plant biotechnology for agricultural purposes is called Green Biotechnology. Plant
biotechnology is based on the streamlined genetic modifications in order to modify
transforming particular morphologic or physiologic features of certain plants.

Green biotechnology, due to its possibilities to be interrelated with production
of food and feed products, raises a lot of discussions regarding the biological safety.
Application of genetic manipulations is more justifiable in the framework of Red
biotechnology, i.e. inventions of new medicines, drugs, vaccines are associated with
production of preparations that are supposed to be directly intended to improve
human health.

Agricultural nutritional plants are being genetically modified in order to enhance
their competitiveness in a certain ecosystem, thus increasing their fertility and an-
nual productivity or gaining an advantageous biochemical phenotype, for example,
genetically modified plants that produce certain chemical compounds or amplifying
synthesis of plant specific and regularly biologically active compound.

Plants are settled organisms, thus they should manage to adapt to ever changing
ambient environmental conditions, but also resist against the influence of biotic
factors, for example, pathogenic micro-organisms, various invertebrates and verte-
brates impacts. Natural abiotic factors determine certain range of plant habitation
areas. Meanwhile, certain species of cultivated plants as a rule are planted far away
from their predecessors’ sites, thus being impacted by aberrant environmental fac-
tors they require specific surveillance. The most important restrictive limiting abi-
otic factors are the following: humidity, temperature, salinity. Plants cultivated at
the moderate climate zone have to adapt to considerable and sudden fluctuation of
the temperature regime.

Therefore, improvement of plants resistance to low temperatures is among one
of the perspective aspects to apply the genetic modification. That would be especial-
ly relevant to industrial crops, for example maize or winter rapes cultivating them
for the purposes of renewable energy resources in Lithuania.
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TIESOS APIE GMO BEIESKANT

Prof. habil. dr. Leonas Grinius
Biotechnologijos ir biomedicinos nepriklausomas ekspertas, Vilnius, Lietuva

Lietuvos Nacionalinéje Biotechnologijos Programoje pazyméta: “Biotechnolo-
gija yra gamtos ir technikos moksly integracija, siekiant panaudoti genetiskai mo-
difikuotas lasteles ir organizmus produkty gamybai ir paslaugy teikimui”. Tokiu
budu, pabréziamas tamprus rysis tarp biotechnologijos ir genetiskai modifikuoty
organizmo (GMO) panaudojimo.

Lietuvos Respublikos Vyriausybé 2006 m. spalio 24 d. patvirtino aukstyjy tech-
nologiju vystymo 2007-2013 mety programg, kurioje numatyta, kad “Remiantis
genomikos, proteomikos ir fundamentiniy tyrimy Zziniomis, numatoma sukurti
konkurencingas fermenty su programuojamomis savybémis ir patogeny diagnos-
tikos priemoniy gavimo technologijas, pirmas transgenines, patogenams atsparias
augaly veisles Lietuvoje”. Siems tikslams pasiekti, teks kurti ir naudoti genetiskai
modifikuotus organizmus. Zinia, GMO - tai organizmas, kurio genetiné medziaga
yra taip pakeista ir jgijusi savybiy, kurios negaléty atsirasti organizmui dauginan-
tis nataraliu badu.

Tokiu budu, biotechnologija yra nauja aukstoji technologija panaudojanti ge-
netine inZinerijg sukurti organizmus su naujomis savybémis.

ES iki $iol yra jteisinta daugiau kaip trisdesimt skirtingy genetiskai modifikuo-
ty augaly rasiy maistui, tac¢iau auginti ES teritorijoje galima tik vienos veislés gene-
tiskai modifikuotus kukurtzus. Genetiskai modifikuoti maisto produktai, parduo-
dami Lietuvoje, yra 8 pavadinimy saldumynai, 22 pavadinimy augaliniai aliejai, 6
pavadinimy margarinai bei 2 pavadinimy majonezai. Lietuvoje sékmingai veikia
kelios biotechnologinés jmonés, tiekiancios GMO produktus medicinai ir mole-
kulinei biologijai.

Masy $alies, kaip ir kity Europos Sajungos $aliy gyventojams, vis dar triksta in-
formacijos apie GMO bei jy produkty poveikj sveikatai ir aplinkai. 2008-yjy lapkri-
¢io ménesj Vyriausybés kanceliarijos uzsakymu atliktos apklausos rezultatai liudi-
ja, kad daugiau nei 57 proc. apklaustyjy mano, jog nepakankamai zino apie GMO
ir produktus, ir tik 4,4 proc. apie $iuos organizmus ir produktus turi uztektinai in-
formacijos. Aktualiausia informacija, apklaustyjy nuomone, yra informacija apie
GMO poveikj zmogaus sveikatai (taip mano 78,8 proc).

Visuomenés nuomoneés ir rinkos tyrimy centro “Vilmorus” apklausos duome-
nimis, 55,1 proc. apklaustyjy turi neigiama nuomone apie GMO, 16,2 proc. nuo-
moné néra nei teigiama, nei neigiama, 13,5 proc. apklaustyjy néra girdéje apie
GMO, ir tik 4,4 proc. gyventojy teigiamai mano apie Siuos organizmus. Visuo-
menés nuomonés apklausa Lietuvoje parodé, kad daugiau nei 63 proc. apklausty-
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jy vartoty geneti$kai modifikuotg maistg tik tada, jei buty jrodymuy, kad jis yra ne-
kenksmingas.

Ziniasklaida labai daZnai tendencingai pateikia informacija apie GMO, tuo ap-
sunkindama teisingg $ios naujos aukstosios technologijos suvokima visuomenéje.

Misy nuomone, Lietuva, kartu su kitomis ES $alimis narémis, turéty pateikti
pasitilyma, kad Europos Komisija parengty ir jgyvendinty visuomenés informavi-
mo kampanijg visoje Europos Sajungoje, kurios metu galéty buti i$sklaidytas pilie-
¢iy netikrumas dél ES naudojamy produkty su genetiskai modifikuotais organiz-
mais saugumo. Lietuvos mokslininkai turéty tarti savo Zodj, nes i$ visy informaci-
jos $altiniy, visuomené labiausiai pasitiki jy nuomone apie GMO.

PERSPECTIVES FOR SAFE USE AND DEVELOPMENT OF BIOTECHNOLOGY IN LITHUANIA 23

SEARCHING FOR THE TRUTH ABOUT GMO

Leonas Grinius, Prof.
Freelance Expert of Biotechnology and Biomedicine, Vilnius, Lithuania

The national Program for Biotechnology Development in Lithuania acknowl-
edges: “Biotechnology is defined as integration of life and technical sciences in or-
der to use genetically modified cells and organisms for the purpose of production
and delivering services”. Thus, it is emphasized the mutual relationship between
application of biotechnology and use of genetically modified organisms (GMO).
The Government of the Republic of Lithuania on 24™ of October, 2006 approved
the national framework Program for Development of high technologies for 2007-
2013, which specifically indicates: “Based on genomics, proteomics and other fun-
damental research knowledge, it is planned to generate instrumental technologies
of competitive enzymes with programmable characteristics for diagnostics of path-
ogens, first transgenic, resistant to pathogens plant cultivars in Lithuania” In order
to achieve those objectives, it will be necessary to construct and apply genetically
modified organisms (GMO). As defined, GMO means an organism, which genetic
material has been altered in a way which does not occur naturally and which has
acquired properties which may not be acquired naturally by mating and/or natural
recombination.

Thus, biotechnology is based on the use of genetically modified organisms de-
signed using methods of genetic engineering.

There have been more than 30 different genetically modified plant species au-
thorized for the production of the food products in the EU. However, only one ge-
netically modified corn species is authorized for planting in the territory of EU. In
Lithuania, the following genetically modified food products are available for pur-
chase in the retail market: 8 brands of sweets, 22 brands of vegetable oils, 6 brands
of artificial butter and 2 brands of mayonnaise. Also, there are several Lithuanian
biotechnological companies that are focused on production of GM products spe-
cifically for the use in medicine and molecular biology.

However, there is still a lack of information for local population both in Lithua-
nia and other EU countries concerning possible impact of GMO and their prod-
ucts for human health and environment. Results of the public opinion survey in
Lithuania, commissioned by the Government Office on November, 2008, reveled
that more than 57% of respondents felt that they were not sufficiently informed
about GMO and their products, and only 4.4% of respondents stated that they had
enough information on this subject. Also, 78.8% of respondents indicated that they
were concerned with a possibility of GMO impact on the human health.

Based on data of public opinion poll conducted by the Market and Opinion Re-
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search Centre “Vilmorus’, 55.1% of respondents expressed negative opinion about
GMO; 16.2% had neither negative nor positive opinion; 13.5% had no opinion
about the subject, whereas only 4.4% of respondents expressed their positive opin-
ion about the GMO. Also, results of this survey indicate that more than 63% of re-
spondents would be willing to buy genetically modified food products only if reli-
able evidence is presented regarding their safety.

In Lithuania, as well as in other EU countries, mass media quite often presents
information regarding GMO in a very biased manner, thus hindering fair and le-
gitimate perception of new high technologies by the society.

It seems that Lithuania, along with the other EU member states, should con-
sider submitting a proposal to the European Commission regarding development
and implementation of the public awareness campaign in order to clear doubts
and uncertainties regarding the safety of GMO derived products marketed within
the EU. Lithuanian scientists should be more proactive in this debate because the
Lithuanian general public has confidence in them, as indicated by public opinion
surveys.
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AGROBIOTECHNOLOGIJOS PLETRA: NAUDA IR RIZIKA

Prof. habil. dr. Algirdas Sliesaravicius
Lietuvos Zemeés iikio universiteto Augalininkystés ir gyvulininkystés katedros profesorius, Aka-
demija, Kauno r. Lietuva

Zmonija jzengé j genetikos ir biotechnologijos amZiy ir jau naudojasi $iy moks-
ly praktiniais rezultatais. Siekiama pagaminti daugiau maisto, didinant augaly der-
linguma, atsparumg nepalankiems biotiniams ir abiotiniams veiksniams, spresti
naujai atsiradusius i$$ukius (bioenergetika, klimato kaita).

Augalininkystés produkcijos didinimui ir kokybés gerinimui lemiama reik§mé
priskiriama veislei, todél labai svarbu didinti selekcinio darbo efektyvumg. Tam
tikslui reikalingi nauji biotechnologiniai metodai, kad veislé bty kuriama ne 10-
15 mety, o 6-7 metus.

Lietuvoje selekcinése programose plac¢iai naudojami nei$sivysciusiy izoliuoty
gemaly somakloninio kintamumo, haploidijos metodai. Gauti ir praktiniai rezulta-
tai: panaudojus izoliuoty gemaly metoda, sukurtos erai¢insvidriy veislés, tarprasi-
niai dobily hibridai, somakloninio kintamumo rezultatas — paprastosios $§unazolés
veislé ‘Regenta’. Sukurtos perspektyvios rapsy, kvie¢iy, mieziy dihaploidinés lini-
jos. Pradéta vykdyti geny inZinerijos tyrimai siekiant sukurti atsparius $al¢iui Zie-
minio rapso ir kity augaly genotipus.

Geny inZinerija sudaro visai nauja kintamumo tipa, kuris skiriasi nuo kity ge-
netiniy metody specifiSkumu ir tikslumu jveikiant izoliacinius barjerus tarp orga-
nizmy. Sunkiai aprépiamas molekulinés genetikos procesas sukelia zmoniy tarpe
nepasitikéjima ir baime, ta¢iau tradicinés ir molekulinés biologijos metodai skiriasi
ne savo tikslais, bet sparta ir tikslumu. Daugiau nei 20 augaly rasiy sukurta gene-
tiskai modifikuojant augalus, ir jy plotai pasaulyje sparciai didéja.

Nerimaujama dél genetiskai modifikuoty organizmy, nes neistirtas ilgalaikis
poveikis Zmoniy sveikatai, $ie organizmai gali pasklisti aplinkoje ir sukelti ekosis-
temy pokycius, nors moksliniai tyrimai ir naudojimo praktika tokios grésmés ne-
patvirtina. Ta¢iau Zzmogaus sveikatos ir aplinkos sauga reikalauja, kad baty kreipia-
ma pakankamai démesio j aplinka isleidziamy genetiskai modifikuoty organizmy
rizikos kontrole ir vykdoma jy naudojimo stebésena.
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DEVELOPMENT OF AGROBIOTECHNOLOGY: BENEFITS
AND RISKS

Algirdas Sliesaravicius, Prof.

Lithuanian University of agriculture, Department of Crop Science and Animal Husbandry,
Akademija, Kaunas district, Lithuania

Mankind has entered into the age of genetics and biotechnology and has al-
ready started to use the practical results of these sciences. The overall purpose is to
produce more food by increasing productivity of crops, to enable their resistance
against unfavourable biotic and abiotic factors, to solve new challenges (bioenerget-
ics, climate change) to the mankind.

Plant cultivar has a critically important role to increase and improve quality of the
crop production, so it is very important to improve the effectiveness of the selection
work. For the purpose of efficiency new biotechnological methods are needed that
would enable to create a cultivar not during 10-15 years, but in 6-7 years.

Methods of undeveloped isolated embryo somaclonic variability and haplosis
are used widely in selection programmes of Lithuania. There have been obtained
some practical results: cultivars of fescue-ryegrass were created by the method of
isolated embryo, site-specific hybrids of clover, the result of somaclonic variability -
cultivar of orchard grass ‘Regenta’ There were developed perspective lines of oilseed
rape, wheat and barley di-haploids. Experiments on genetic engineering were in-
itiated trying to create cold resistant genotypes of winter oilseed rape and other
plants.

Genetic engineering provides quite new type of variability which differs from
the other genetic methods by specificity and precision over passing isolating bar-
riers between the organisms. Hardly understandable process of molecular genetics
raises distrust and fear among people, though the traditional and molecular biology
methods differ not by the objectives, but by their effective expedition and precision.
There were created more than 20 genetically modified plants employing genetic en-
gineering techniques, and their areas in the world have been constantly increasing.

Following main concerns focus regarding the safety problem of genetical-
ly modified organisms: the long-term impacts to human health has not been ex-
plored, these organisms may spread to the environment causing certain changes
in ecosystems, although the latter threat has not been confirmed by the scientific
experiments and consumption practice. Yet human health and nature conserva-
tion requires paying appropriate attention to control the risk posed by the geneti-
cally modified organisms deliberately released to environment and the monitoring
of their handling.

PERSPECTIVES FOR SAFE USE AND DEVELOPMENT OF BIOTECHNOLOGY IN LITHUANIA 27

AR GALIMA PASITIKETI GENU INZINERIJOS
PRODUKTU RIZIKOS [VERTINIMU?
Prof. habil. dr. Vidmantas Stanys

Lietuvos sodininkystés ir darZininkystés instituto Sodo augaly genetikos ir biotechnologijos sk.
vedéjas, Babtai, Kauno r., Lietuva

Siuo metu dar nevisiskai zZinomi rizikos mastai, susieti su genetiskai modifikuo-
ty augaly naudojimu. Nezinoma tiksli rizikos prigimtis. Todél, prie$ leidziant pla-
¢iu komerciniu mastu auginti genetiskai modifikuotus augalus (GMA), rizika rei-
kia vertinti kiekvienu atveju atskirai.

Identifikuota teoriné rizika:

+ patys GMA gali neturéti tiesioginés neigiamos jtakos Zmoniy sveikatai, bet jy
metabolizmo produkty poveikis gali pasireiksti daug véliau po kontakto su
GMA;

« GMA gali buti patogeniski Zzmonéms, kurie turi imuniteta tik nataraliai egzis-
tuojantiems organizmams;

o GMA gali buti potencialus geny perdavimo kitoms organizmy ras$ims horizon-
talaus geny dreifo metu $altinis.

o GMA auginimas gali neprognozuojamai keisti augaly populiacijas dél konku-
rencinio prana$umo. Tai i§ esmés gali pakeisti evoliucijos kryptj. GM organiz-
my toksinai, ilgai i$silaikydami nesuire dirvoZemyje, gali i$naikinti ne tik ken-
kéjus, bet ir naudingus vabzdzius.

Vertinant rizikg sitloma GMA skirstyti pagal transgeno prigimtj:

- transgenas — tos pacios arba labai giminingos raiSies genas;

- transgenas — labai tolimos (skirtingos karalystés organizmo) rusies genas;

- transgenas — dirbtinai sintetintas genas arba i§ esmés nauja genetiné sistema.
Aptariamas poveikio aplinkai vertinimo metody adekvatumas. Sutariama dél

to, kad (1) batina vykdyti moksliniais tyrimais paremtg poveikio aplinkai vertini-

ma; (2) genetiskai modifikuoty augaly poveikis aplinkai i§ esmés yra tokio paties
pobudzio, kaip ir kity biologiniy zemés tikio produkty (naujos augaly veislés, bio-

loginés kontrolés priemonés ir t.t.).

Aptariamas naudojamos metodologijos nuoseklumas, i$vady rémimasis nau-
jausiais moksliniais tyrimais, o ne prielaidomis ir pasenusiais duomenimis.

Pateikti genetiskai modifikuoty augaly rizikos aplinkai vertinimo etapai, ku-
riuos realizuojant remiamasi panasumo ir reik§mingo tapatumo principais, aptar-
tos rizikos vertinimo metody perspektyvos.

Nurodyti ateities uzdaviniai biologiniam saugumui uztikrinti: (1) parengti me-
todai tikslesnei transgeno integracijai: sait-specifiné rekombinacija ir integracija j
chloroplasty DNR; (2) geny veiklos reguliavimas turi remtis augalo genomui ba-
dingais promotoriais; (3) nenaudoti atsparumo antibiotikams genuy, juos keisti ki-
tokiais genais reporteriais; (4) jtvirtinti transgeno paveldéjima motinine linija.



28 BIOTECHNOLOGIJOS SAUGAUS NAUDOJIMO IR VYSTYMO PERSPEKTYVOS LIETUVOJE

ISIT POSSIBLE TO TRUST RISK ASSESSMENT OF

GENETIC ENGINEERED PRODUCTS?

Vidmantas Stanys, Prof.
Division of Orchard Plant Genetics and Biotechnology, Lithuanian Institute of Horticulture,
Babtai, Kaunas district, Lithuania

Currently it is hard to estimate limits of the risks associated with application
of genetically modified plants. The exact origin of risks is unknown. Thus, there
should be estimated and evaluated possible risks of the genetically modified plants’
deliberate release to the environment for commercialization purposes for any single
event on a case by case basis.

The following cases for identification of notional risk:

+ Genetically modified (GM) plants themselves may not have direct negative inf-
luence to human health, but the influence of their metabolism products may
occur later after the contact with GM plants;

o GM plants may be pathogenic to those people that have immunity only against
the naturally existing organisms;

o GM plants may be potential source of genes transfer to other organisms species
by means of horizontal genes drift;

o Breeding of GM plants because of their competitive advantage may change po-
pulations of the plants unexpectedly. This may substantially change the course
of evolution itself. Toxins of the genetically modified organisms, staying in the
soil for a long time without decay, may eradicate not only pests but also useful
insects.

Assessing risks genetically modified plants are suggested to subdivide according
to the origin of transgene:

- transgene — has a gene from the same or very related species;

- transgene — has a gene from a very distant (organism from different kingdom)
species;

- transgene — has an artificially synthesized gene or it is a substantially new ge-
netic system.

Adequate environmental risk assessment methods of GM plants’ impact to the
environment are discussed at the presentation. The following statements have been
agreed: (1) there must be performed scientifically based environmental risk assess-
ment; (2) impact of genetically modified plants to the environment is in fact the
same as the impact of another biological agent of agricultural products (i.e. new
cultivars of plants, biological measures of control, etc).

Presentation is supplied with examples of consistent application of the method-
ology applied, its conclusions based on the up-to-date scientific investigations, thus
disregarding any kind of presumptions or outdated data.
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There are presented the stages of genetically modified plants’ environmental risk
assessment, that based on sustainable principles of similarity and significant iden-
tity, perspectives of risk assessment methods are discussed.

Future goals for ensuring biological safety are pointed out, i.e. (1) there must
be arranged certain methods for more exact transgene integration: site-specific re-
combination and integration to chloroplast DNA; (2) regulation of gene expression
must be based on promoters that are typical for plant genome; (3) to resign from
using the antibiotic resistant genes, they must be replaced by other genes reporters;
(4) transgene inheritance should be fixed by the maternal line.
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BIOTECHNOLOGIJOS PANAUDOJIMAS, PASALINANT
TARSALUS IS APLINKOS

Dr. Saulius Grigiskis,

UAB ,,Biocentro“ direktorius, Vilnius, Lietuva

Siekiant gyventi §varesnéje ir sveikesnéje aplinkoje, UAB ,,Biocentras“ labora-
torijose kuriamos bei diegiamos gamtos isteklius tausojancios technologijos.

Viena tokiy technologijy karimo krypéiy - vandens ir grunto, uztersty naf-
tos produktais valymas. Valymo bado pasirinkima lemia valomo grunto/vandens
kiekis bei uzter§tumas. Sukurta nebrangi ir efektyvi kompleksiné naftos produk-
tais uztersto grunto ir vandens valymo technologija (EUROENVIRON OPTI-SOIL
E2522), pagrista bioploviklio ir naftg oksiduojanc¢iy mikroorganizmy naudojimu.
Ji sékmingai taikoma praktikoje - per metus i§valoma iki 20 000 m* naftos pro-
duktais uztersto grunto. Plovikliais i§ grunto atskiriama migruojanti naftos tersa-
ly frakcija yra tinkama antriniam panaudojimui. Nemigruojancios naftos tersaly
frakcijos suskaidomos iki neutraliy elementy, naudojant aktyvias mikroorganiz-
my kultiiras ir gruntas isvalomas iki leistiny normy. Sis projektas 2007 metais gavo
nominacijas uz geriausius aplinkosauginius ir geriausius ekonominius pasiekimus
tarp Eurikos projekty.

UAB “Biocentras” taip pat valo grunta ir vandens telkinius nuo riebaliniy ter-
$aly, projektuoja, modernizuoja ir jrengia riebalais uzter§to vandens valymo jren-
ginius. Sitiloma efektyvi ir pazangi nuoteky bei vamzdyny, uZztersty riebalais, valy-
mo technologija, sukurta vykdant Eurika projekta ,EUROENVIRON DEGREAS
E3726“. Pagal ja riebalai i§ nutekamyjy vandeny bei nuo vamzdziy pavirsiy pasali-
nami mechaniskai, o like - skaidomi biologiskai naudojant aktyvias mikroorganiz-
my kultaras. Riebalinés atliekos, pasalintos mechaniniu budu, kompostuojamos
specialiai jrengtose aikstelése. Moksliniai tyrimai parodé, kad miisy sukurtas bio-
preparatas, efektyviai skaldo riebalus kiek vandenyje, tiek grunte.

Remiant ES Struktariniams fondams kuriama ,Kerating turinéiy atlieky va-
lymo technologija, pagrjsta fermentiniu keratiny skaidymu (KERATECH)®. Joje
naudojamos bakterinés bei grybinés kilmés keratinazes. Tokiy atlieky, kuriose yra
daugiau nei 90 % zaliavinio keratino (pigaus baltymy $altinio), daugiausia susidaro
paukstynuose. Apdorojant keratinazinj aktyvuma turinciais fermentais, plunksnos
suskaldomos iki amino rags¢iy, kurios naudojamos pasary gamyboje. Keratinazés
taip pat gali skaldyti kolagena, elasting ir kitas struktarines medziagas, turincias ne-
didelius B-klostinés struktiiros elementy kiekius. Todél $ie fermentai gali bati nau-
dojami komercinése kompostavimo sistemose, pramoniniuose vamzdynuose.
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APPLICATION OF BIOTECHNOLOGY BY ELIMINATING
POLLUTANTS FROM THE ENVIRONMENT

Saulius Grigiskis, Dr.

Director of the JSC ,,Biocentras®, Vilnius, Lithuania

JSC ,,Biocentras“ laboratories’ develop and implement modern environmental
technologies, thus enable to reaching human goal to live in more clean and healthy
environment.

The purification of water and soil, which were contaminated with oil products, is
one concrete direction of application of those technologies. The selection of clean-
ing methods depends on finable soil/water amount and on impurity. Inexpensive
and effective complex technology for purification of soil and water contaminated
with oil products (EUROENVIRON OPTI-SOIL E2522) was developed, based on
usage of bio-detergent and microorganisms oxidizing oil. It has been successful-
ly applied in practice - up to 20 000 m® of soil contaminated with oil products has
been purified per year. Migratory fraction consisting of oil pollutants is isolated by
detergents and then it is suitable for the secondary consumption. Non-migratory
fractions of oil pollutants are decomposed to neutral elements using active cultures
of micro-organisms and soil is purified to allowable limits. This project has been
awarded by the nominations for the best nature conservation and the best economi-
cal achievements among the Eureka projects in 2007.

Furthermore, JSC ,,Biocentras® purifies soil and water from grease pollutants, devel-
ops and modernizes projects building equipments for purifications of water contami-
nated with grease. An effective and progressive purification technology of leakage and
tubing, contaminated with grease is proposed, as the outcome from the accomplish-
ing project Eureka ,,EUROENVIRON DEGREAS E3726”. This technology allows the
grease to be removed mechanically from eftluents and from tube surface, while the re-
maining ones — being resolved by using of biologically active micro-organisms cultures.
Scientific investigations demonstrated, that a bio-preparation, having been developed
by the company; is effectively resolving grease both in water and in soil.

With the financial support from the EU structural funds, another project ,,Ker-
atin containing waist purifying technology based on enzymatic digestion of kerat-
ins (KERATECH)” implementation has been started. Bacterial and fungous ori-
gin keratinases are used in the technology. The waist containing more than 90 % of
stock keratin (cheap source of proteins) is produced mostly in poultry farms. Feath-
ers are predigested with enzymes having keratinase activity and are fragmented into
amino acids, which may be used for the feed production. Keratinases may also di-
gest collagen, elastin and other structural substances, having not big amounts of p-
sheet structures elements. That is why these enzymes may be used for commercial-
ized composting systems, industrial tubing.
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BIOTECHNOLOGIJOS RIZIKOS VERTINIMAS IR

ATSINAUJINANCIU ENERGIJOS ISTEKLIU PLETRA

Prof. Algimantas Paulauskas
Vytauto DidZiojo Universiteto Biologijos katedros vedéjas, Kaunas, Lietuva

Siekiant jvertinti biotechnologijos rizika batina nustatyti pavojus ir potencia-
liai zalingus poveikius, jvertinti poveikio pasekmes ir jy masta, jvertinti kiekvieno
pavojaus ir galimo poveikio pasireiskimo tikimybe, rizikg (sumine kiekvieno pavo-
jaus ir galimo poveikio masto ir pasireiskimo tikimybé), apsvarstyti biotechnologi-
ju igyvendinimo galimybes ir rizika, o kiekviena priemone jvertinti pagal jos rizi-
kingumg ir pilie¢iams teikiamg nauda.

Butina atkreipti démes; j tai, kad be taikymo Zmoniy sveikatos, maisto ir pasary
sektoriuje, biotechnologijos teikia ir daug zadanciy ateities alternatyvy chemijos pra-
monei. Jau $iuo metu 85 proc. pasaulyje reikalingy fermenty pagaminama Europoje.
Taikant fermentines ir biokatalitines technologijas galima sutaupyti daug istekliy ir
energijos - taip atsiranda novatori$kas pozitris j tvarig ekonomika.

Europos Komisijos pabrézia, kad turi bati jmanoma, jog visos Zemés tkio for-
mos - genetiskai modifikuoty augaly auginimas, tradiciné ir ekologiné Zemdirbys-
té — lygiomis teisémis egzistuoty viena $alia kitos. Taciau atkreipia démesj j tai, kad
dél topografiniy, klimato ar struktariniy salygy gali buti sunkiau tam tikruose regi-
onuose auginti genetiskai modifikuotus augalus $alia tradiciniy ir ekologisky auga-
ly paséliy. Turintys informacijos vartotojai turéty patys nuspresti, kokia moderniy
biotechnologijy produkty dalis jsitvirtins rinkoje.

Labai svarbu istirti Zemés tkio praktikos priemones, skirtas uztikrinti tradicinei
ir ekologinei zemdirbystei ir tvariam jy sambuviui su genetiSkai modifikuotais au-
galais, galimam genetiskai modifikuoty organizmy ilgalaikiam poveikiui nustatyti
bei istirti genetiskai modifikuoty kultary, auginamy kaip atsinaujinancios zaliavi-
nés kultaros pramoniniams procesams naudg ir rizika.

Priémus ambicingg energetikos politika Europai tikétinas biotechnologijy in-
délis j dar vieng - alternatyvios energijos — sektoriy. Europos Taryba nustaté pri-
valoma minimaly lygj - kad iki 2020 m. biodegalai sudaryty 10 % visy transporto
priemoniy degaly. Biodegalai turi pranasumy kity degaly atzvilgiu - jie gaunami
i§ atsinaujinanciy $altiniy, maziau i$metama Siltnamio efektg sukelianciy dujy, ES
energetika yra saugesné. Gaminant bioetanolj ir biodyzeling svarbus vaidmuo ten-
ka biotechnologijoms (etanolio gamybai i§ biomasés, t. y. i§ kulttry, medienos arba
biologiniy atlieky, naudojami fermentai arba mikroorganizmai, RRME - i§ GM
rapso). Apskaiciuota, kad dél biodegaly plétojimo ES galéty buti sukurta daug nau-
jy darbo viety ir atsiverty naujos rinkos zemés tikio produktams.

Europos Taryba pripazjsta didele biotechnologijy svarbg ES tarptautiniam kon-
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kurencingumui ir tvariam vystymuisi. Svarbios jy taikymo sritys yra medicinos ir
farmacijos sektoriai, pramoninis perdirbimas ir pirminé gamyba (maisto produk-
tai ir pasarai, taip pat atsinaujinancios zaliavinés kultiiros, alternatyvi energija). Jas
taikant galimi nauji iSkylanc¢iy problemuy, susijusiy su sveikatos priezitira, maistu
pasaulio gyventojams, senéjancia visuomene, energijos tiekimu ir visuotiniu atsili-
mu, sprendimo budai. Biotechnologijy taikymas neatsiejamas nuo placiy visuome-
nés diskusijy apie naudg ir pavojus, jskaitant ir etikos, tkio bei saugos klausimus.
Siekiant didesnio visuomenés pritarimo $ioms technologijoms, butina diskusijy sa-
lyga yra informacijos apie $iy technologijuy mokslinj pagrindima skleidimas.
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RISK ASSESSMENT OF BIOTECHNOLOGY DEVELOPING
ALTERNATIVE ENERGY RECOURSES

Algimantas Paulauskas, Prof.
Head of Biology Department, Vytautas Magnus University, Kaunas, Lithuania

In order to make the risk assessment of any kind of risks and potential harm-
ful effects or hazards of biotechnology the following parameters must be identified
and evaluated: magnitude and possible consequences of each risk and potential ad-
verse effects, the likelihood occurrence of each risk (total probability of every risk
and potential harmful effect); further to that, possibilities of biotechnology imple-
mentation should be discussed, each measure should be assessed employing the
costs and benefit analysis.

It is very important to note that besides application for human health, food and
feed sectors, biotechnology itself may provide many promising alternatives for the
chemistry industry in the future. Currently about 85 % of all necessary enzymes are
produced in Europe. New modern enzymes’ biocatalyst technologies may save a lot
of resources and energy - basis for an innovative attitude towards stable econom-
ics may originate.

The European Commission emphasizes a goal to achieve possibility for all agri-
cultural practices coexisting side-by-side — breeding of genetically modified plants,
traditional and ecological agriculture. But the proper attention should be focused
on different topographic, climate, or structural conditions, that could inflict more
constraints to plant genetically modified plants applying the co-existence princi-
ples along with traditional and ecological crops in some regions. Consumers hav-
ing possessed sufficient information should be able to decide themselves what part
of modern technologies may be prevailing in the market based on the local condi-
tions.

It is very important to investigate appropriate agricultural measures suitable to
secure traditional and ecological agriculture and their stable coexistence with ge-
netically modified plants, for the potential long-term impact of genetically modi-
fied organisms, and also for conducting risk and benefit analysis for the long-term
impact of the genetically modified maize, breeding them as the renewable cultural
resources for industrial processes.

Recently adopted an ambitious energy policy plan on European scale is likely
to stimulate the contribution of biotechnology to another sector, alternative ener-
gy. The European Council agreed an obligatory minimum level for bio-fuels: up to
10 % of vehicle fuel by year 2020. Bio-fuels are beneficial because they are renewa-
ble, reducing greenhouse gas emissions and boosting the EU’s energy security. The
production process of bio-ethanol relies largely on biotechnology (through the use
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of enzyme or micro-organisms, to make ethanol out of biomass, which are crops,
wood or bio-wastes). It is estimated that the development of bio-fuels could create
a significant number of new jobs throughout the EU and open new markets for ag-
ricultural products.

The European Council acknowledges high significance of biotechnology in EU
competitive ability and stable development. Important areas of its application are
healthcare and pharmaceuticals, industrial processing and primary production
(agro-food and feed, also renewable stock cultures, alternative energy). It helps ad-
dressing new challenges in relation to human health, nutrition issues, ageing of the
society, energy supply and the global warming. Different application of biotech-
nology is however not without controversy and the enhanced use of biotechnology
needs to be accompanied by a broad societal debate about the potential risks and
benefits including its ethical dimension. Seeking to make the society more tolerant
to modern technologies the main goal of the debates should be to propagate the sci-
entific based information of these technologies.
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EUROPOS SAJUNGOS NUOSTATOS DEL
BIOTECHNOLOGIJOS VYSTYMO IR GMO

PANAUDOJIMO
Dr. Danius Lygis

Aplinkos ministerijos Genetiskai modifikuoty organizmy sk. vedéjas, Mykolo Riomerio Uni-
versiteto déstytojas, Vilnius, Lietuva

Naujausiy biotechnologijy raidos kelio pradzia gali bati drasiai siejama su Eu-
ropos Sgjungos (ES) $aliy mokslininky atradimais mikrobiologijos, genetikos sri-
tyse dvidesimtojo amziaus antroje puséje. Nors véliau $ig iniciatyva perima JAV
mokslininkai, ES biotechnologijos mokslas ir pramoné ypa¢ medicinos, farmacijos
srityse plétojasi labai spar¢iai. Todél ES vadzios institucijos susirapinusios naujau-
sios mokslo ir pramonés srities plétote imasi iniciatyvos reglamentuoti biotech-
nologijy naudojima. 1990 metais jsigalioja dvi naujos direktyvos. Pirmoji nustato
pagrindinius reikalavimus GMO karimui bei naudojimui uzdarose patalpose - la-
boratorijose, $iltnamiuose ar jmoniy cechuose. Antroji direktyva nustato pagrin-
dinius reikalavimus GM augaly auginimui, ir prekybai GMO produktais. Praéjus
keleriems metams direktyvy reikalavimai jau nebeatitinka visuomenés pozitrio j
GMO ir jy produkty spartaus verzimosi j ES rinkg. Nuo 1998 mety iki 2003 mety
ES paskelbiamas moratoriumas naujiems GMO - tai yra per §j penkmetj, kol nebus
sukurtas naujas GMO naudojimo reglamentavimas, j ES rinka nebus jsileidZziami
jokie nauji GM augalai ar i$ jy pagamintas maistas ar pasarai. Nuo 2003 mety jsiga-
liojus naujai direktyvai ir naujiems maisto, pasary, zenklinimo ir kitiems reglamen-
tams bei sukurus specialig Europos maisto saugos tarnybg (EMST), ES rinka nepa-
sipildo naujais GMO produktais. Tuo tarpu pasaulyje naujy GM produkty skaic¢ius
sparéiai auga. Salys narés, pagal nustatytas procediiras, balsavimo keliu nei Euro-
pos Komisijoje (EK) nei Europos Taryboje (ET) nesurenka reikiamos balsy daugu-
mos (255 balsy) nei uz, nei prie§ naujus GMO produktus. Visas procesas atsiduria
aklavietéje. Kai kurios ES $alys ypa¢ Austrija, Pranciizija, Vengrija imasi iniciatyvos
blokuoti dar ES rinkoje likusius produktus tai yra neleisti savo Salyse auginti vienos
likusios jteisintos GM, atsparios $akniagrauziui (Lepidoptera L.) kukurazy (Zea
mays L.) veisles MONB810. Daugiausia nesutariama dél rizikos aplinkai ir Zmoniy
sveikatai vertinimo rezultaty. Salys narés GMO priesininkés organizuoja tyrimus
savo $alyse, kad jrodyty neigiama poveikj aplinkai ir Zmoniy sveikatai ir priestarau-
ja EMST pateiktoms i$vadoms, kad ,, néra pagrindo manyti, kad tolesnis Zea mays
L., linijja MONS8I10, tiekimas rinkai gali turéti neigiamg poveikj zmoniy ir gyviny
sveikatai ar aplinkai tomis salygomis kuriomis buvo leista tai daryti“. Gincas tesiasi
iki Siol, ES visuomené pasimetusi: vienose $alyse Ispanija, Portugalija, Anglija, Sve-
dija, Suomija, Olandija § GMO zitri palankiau kitose - Italija, Austrija, Graikija,
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Prancizija, Kipras ypa¢ neigiamai, ¢ia net i$trypiami ir deginami GM paséliai. Ies-
koma priezasciy ir kelio i§ aklavietés. EK uzsakymu 2006-2008 metais atliekamai
ziniasklaidos jtakos tyrimai ir paaiskéja, kad laikrasc¢iuose ir Zurnaluose apie GMO
vyrauja negatyvis straipsniai — 40 % , neutralds — 38% ir pozityvis — 22%. 2008 me-
tais ES pirmininkaujanti $alis Pranciizija émeési iniciatyvos dar labiau sugrieztinti
GMO naudojimo reglamentavimg ir pasiekti persilauzima $ioje srityje, taciau tuo
pat metu iniciatyvos émeési ir EK pirmininko Baroso kabinetas norédamas prisidéti
prie GMO reglamentavimo proceso. Apjungus abiejy darbo grupiy rezultatus 2008
m. gruodzio 5 dieng buvo priimtos ET i$vados kuriose rasoma ,,...batina ieskoti
budy, kaip pagerinti $ios teisinés sistemos jgyvendinima, kad buty geriau vykdomi
Europos Bendrijos teisés akty tikslai, atsizvelgiant j butinybe toliau, nepagrijstai ne-
vilkinant, tvarkyti paraiskas ir laikytis atitinkamy ES tarptautiniy jsipareigojimy®.
Siose isvadose EMST raginama tobulinti savo darbo metodus, o valstybés narés pa-
¢ioms imtis iniciatyvos ir savo Salyse vykdyti GMO rizikos vertinimg, stebéseng ir
atlikti GMO tiekimo rinkai socialinj — ekonominj vertinimg. Pabréziama butinybé
saugoti biologing jvairove ir $alims naréms riboti GMO naudojima pazeidziamose
ekosistemose, ypac ,,Nattira 2000 teritorijose.

Uzsiteses GMO naujy produkty jteisinimo procesas stabdo biotechnologijos
plétra ES ir zlugdo tikslus iskeltus Lisabonos strategijoje, nes daugelis mokslo ins-
titucijy, nematanciy galimybiy realizuoti savo produkcija, ES rinkoje stabdo savo
veikla arba migruoja i kitas $alis. Lisabonos strategijoje mokslui ir tyrimams buvo
numatyta iki 2010 mety 3% vidaus produkto, tuo tarpu $is rodiklis 2008 metais te-
sieké 1,84% bendro vidaus produkto.
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EUROPEAN UNION PROVISIONS REGARDING DEVE-
LOPMENT OF BIOTECHNOLOGY AND APPLICATION

OF GENETICALLY MODIFIED ORGANISMS

Danius Lygis, Dr.
Head of Genetically Modified Organisms Division, Ministry of Environment, Lecturer of My-
kolas Romeris University, Vilnius, Lithuania

Apparently, starting point of modern biotechnology development could be cor-
related with certain inventions in microbiology and genetics made by the promi-
nent scientists of the European Union (EU) at the second half of 20th century. Al-
though the latter initiative was followed by the USA, yet the scientific and industri-
al applications of biotechnology, especially in medicine and pharmacology sectors,
has been further promoted with success in the EU. To that end, the EU competent
authorities, having expressed their concerns regarding the spanking up growth of
the new scientific and industrial sector, initiated the framework regulation of bio-
technology application. Two new EU directives were enforced in 1990. The first di-
rective determined specific requirements for the creation and application of GMO
in containments: laboratories, greenhouses or manufactory departments. The sec-
ond one set basic requirements for GMO deliberate release into the environment
and further commercialization of the GMO products. Having passed several years
after, the latter directives’ requirements did not match the general public attitudes
and concerns regarding GM products’ fast promotion into the EU market.

The so called Moratorium for any new GMO was in force during the period of 5
years 1998 — 2003: any new GM plant, GM food or GM feed products were banned
to be introduced into the EU market up till the agreement on the new GMO frame-
work regulatory mechanism is settled and enforced in the EU. Since 2003, upon
the new directive and set of a new regulations for GM food, feed, labeling were en-
forced, and after establishment of a new specialized European Food Safety Agency
(EFSA), the EU market has not been supplied with new GMO products. At the same
time, there has been recorded tremendous growth of new GM product throughout
the world. EU member states, having undergone the established voting procedures,
were not able to collect quorum (255 votes) neither at the European Commission
(EC), nor at the European Council (EC) regarding those new GM products. All
the process was deadlocked. Several EU countries especially Austria, France, Hun-
gary initiated the blockage of even those GM products previously approved in the
EU, i.e. the named EU states volunteered to ban the deliberate release for planting
in their countries of the only remaining variety of maize (Zea mays L.) MON 810
that is resistant to earthworm (Lepidoptera L.) pest. The most contradictory issues
are concerning the results of possible risks to the environment and human health.
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EU member states, expressing political anti-GMO opinion organize investigations
in their countries in order to prove the arguments of negative impact to the envi-
ronment and human health, thus contradicting with the conclusions presented by
EFSA, that “there is no scientific evidence to expect any negative impact on human
or animal health and environment during further handling of the approved variety
of maize (Zea mays L.) MON 810 respecting the conditions approved thereof...
Disagreement has been continued till nowadays, loosing the sense of constructive
debates among the groups of local population and general public: some countries,
like Spain, Portugal, Great Britain, Sweden, Finland, Netherlands are more in favor
of GMO, while others, like Italy, Austria, France, Greece, Cyprus — express their
quite negative political opinions, even having resulted in vandalism cases, when
planted GM crops have been tramped and burnt. Reasoned consensus and way-
out from this impasse should be reached. Having researched the influence of the
mass media, which was conducted by the European Commission during the period
of 2006-2008, the following statistics was reveled: 40 % from the total were nega-
tive articles about GMO published in the newspapers and journals, 38 % - neutral,
while only 22 % - positive. There were attempts initiated during the EU presidency
of France (2008) to make even more tighten regulations thus blocking GMO sec-
tor, whereas at the same time Cabinet of the European Commission President J.
M. Barosso also has initiated revision of GMO regulation process. Combined find-
ings of the working groups from both sides were resulted in adoption the conclu-
sions of the European Council on the 5th of December, 2008, as following: “... it
is necessary to find out appropriate means to improve this regulatory framework,
in order to achieve the Community goals, to proceed without unsubstantiated de-
lays processing the pending applications, taking into the consideration the respec-
tive international commitments of the European Community“. The conclusions
encouraged EFSA to further improve the analysis methods employed, and asked
the EU member states taking responsibilities themselves in processing the environ-
mental risk assessment, monitoring of GMO deliberate release into the environ-
ment, taking into consideration the local socio-economic factors in the respective
countries. At the same time, there was highlighted imperative necessity to conserve
biological diversity clearly restricting GMO application in the vulnerable areas, es-
pecially “Natura 2000” territories of the Community importance.

Longstanding debates regarding GMO regulatory approval process hinders bio-
technology promotion in the EU, thus disabling achievement of the goals stated in
the European Lisbon Strategy. Number of scientific institutions unseeing any further
possibilities to market their production impede their activities or migrate to other
countries. Lisbon Strategy planned to allocate 3 % of the GDP for the research and
development till 2010, whereas this rate was up to 1.84 % of the GDP in 2008.
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GMO LABORATORINE KONTROLE LIETUVOJE

Dr. Vaclovas Jurgelevicius
Nacionalinio maisto ir veterinarijos rizikos vertinimo instituto Molekulinés biologijos ir Gene-
tiskai modifikuoty organizmy tyrimy skyriaus vedéjas, Vilnius, Lietuva

Europos Sajungoje (ES) genetiskai modifikuoty kultiiry auginimas ir genetiskai
modifikuoty produkty pateikimas j rinkg yra kontroliuojamas. Tam, kad vartotojai
zinoty apie produkty, sukurty naudojant geny inZinerija, poveikj, buvo priimtos
ES taisyklés ir reglamentai.

Valstybinei maisto ir veterinarijos tarnybai (VMVT) yra priskirta genetiskai
modifikuoty maisto produkty importo ir esanéiy rinkoje prieziaros kontrolé, pri-
émimo, registravimo ir realizavimo rinkoje kontrolé. Nacionalinio maisto ir vete-
rinarijos rizikos vertinimo instituto (NMVRVI) molekulinés biologijos ir genetis-
kai modifikuoty organizmy tyrimy skyrius yra Lietuvos pamatiné genetiskai mo-
difikuoty organizmy (GMO) ar jy produkty tyrimo institucija, vykdanti GMO ar
jy produkty teikimo j rinkg valstybine saugos ir naudojimo laboratorine kontro-
le. Skyrius vykdo maisto produkty, maisto papildy, maisto priedy, pasary, augaly
sékly, sojos, kukuriizy, rapso, ryziy ir kt. genetinés modifikacijos nustatymo tyri-
mus.

2004 mety vasario mén. GMO tyrimy skyriuje pradéti kiekybiniai GMO pro-
dukty tyrimai naudojant realaus laiko PGR technologija su ABI PRISM 7900HT
aparatu.

Skyrius naudoja jteisintas ES $alyse GMO laboratoriniy tyrimy metodikas (LST
EN ISO 21569, 21570, 21571, 2476) ir standartines darbo procedaras, dauguma
tyrimo metody yra akredituoti (DAP-PL-3328.99): atrankos (CaMV 35S promo-
toriaus, A.tumefaciens nos terminatoriaus nustatymas); specifiniai GM kukuruazai
(Bt176, Bt10, Btl1l, GA21, T25, MON810, MON863, NK603, StarLink); GM soja
(GTS 40-3-2); GM rapsai (Falcon GS40/90, GT73 , MS8, RF3, MS1/RF1); GM ry-
ziai (L601RICE). Akredituojami metodai: GM kukuriizai (MON863xMONSI10,
MIR604, TC1507); GM soja (A2704-12); GM rapsai (T 45); GM ryziai (Bt63, LLRI-
CE62); GM bulves (EH92-527-1);

2008 metais tirty méginiy skaicius (i$ viso 683): inspekciniai ir importo kontro-
lés — 515, savikontrolés - 75, kvalifikaciniai - 40, aplinkos - 6, zemés tkio - 7, pa-
$ary — 42, patvirtinamieji — 1. Genetinés modifikacijos kiekis, virsijantis 0,9 proc.,
buvo nustatytas 60-yje méginiuy.

2008 metais skyrius dalyvavo ,,GeMMA® maisto ir pasary bei ,ISTA“ GM sékly
tyrimo kvalifikacijos tikrinimo programose bei ES Jungtiniy tyrimy centro (,JRC
Institute for Reference Materials and Measurements) organizuotuose GMO me-
tody jteisinimo studijose.
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GMO LABORATORY CONTROL IN LITHUANIA

Vaclovas Jurgelevicius, Dr.
Head of Molecular Biology and Genetically Modified Organisms Laboratory, National Food
and Veterinary Risk Assessment Institute, Vilnius, Lithuania

European Union (EU) responsible authorities control deliberate release of geneti-
cally modified organisms to the environment and commercialization of their products
within the internal EU market. EU Directives and Regulations have been adopted in or-
der to inform consumers about the impact of the genetic engineering products.

State Food and Veterinary Service (SFVS) is responsible for supervision control-
ling of the genetically modified food products imported from the third countries and
their circulation within the internal market, controlling transportation, handling and
disposal of those products. Molecular Biology and Genetically Modified Organisms
Unit of the National Food and Veterinary Risk Assessment Institute (NFVRAI) is the
main national state authority responsible for laboratory control and analysis of the ge-
netically modified organisms (GMO) or products derived thereof in the field of safety,
hygiene, traceability and labeling of GMO food commercialized for processing, pack-
aging, distribution, wholesale and retail. Molecular Biology and Genetically Modified
Organisms Unit of the NFVRAI is an accredited body to carry out laboratory control
determining genetic modifications, if any, in food products, food additives, food sup-
plements, feed, plant seeds, such as soya, maize, oilseed rape, rice, etc.

Quantitative investigations of GMO products started at GMO Unit using the
real-time PCR technology with ABI PRISM 7900HT in February, 2004.

GMO Unit applies the GMO laboratory research methodologies valid in EU
countries (LST EN ISO 21569, 21570, 21571, 2476) and standard procedures, most
of the methods are accredited (DAP-PL-3328.99): screening (CaMV 35S promot-
ers, determination of A.tumefaciens nos terminator); specific GM maize (Bt176,
Bt10, Bt11, GA21, T25, MON810, MONB863, NK603, StarLink); GM soy (GTS 40-
3-2); GM oilseed rape (Falcon GS40/90, GT73 , MS8, RF3, MS1/RF1); GM rice
(L601RICE). In process of accreditation methods: GM maize (MON863xMON810,
MIR604, TC1507); GM soy (A2704-12); GM oilseed rape (T 45); GM rice (Bt63,
LLRICE62); GM potatoes (EH92-527-1).

There were number of samples examined in 2008 (total amount 683): inspec-
tion and import control - 515, self-control - 75, training — 40, from environment —
6, agricultural - 7, from feed - 42, confirmatory - 1. Amount of genetic modifica-
tion exceeding 0.9 % was detected in 60 samples.

Officers of GMO Unit made the professional capacity-building attending the “GeM-
MA?” food and feed and “ISTA” GM-seeds investigation qualification verification pro-
grams during 2008, also participated in the studies organized by the EU Joint research
Centre (,,JRC Institute for Reference Materials and Measurements®).
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LIETUVISKU TRESNES (PRUNUS AVIUM) VEISLIU
GENOTIPY CHARAKTERIZAVIMAS, PANAUDOJANT
MIKROSATELITY SEKU MOLEKULINIUS ZYMENIS

Dr. Danas Baniulis, prof. habil. dr. Vidmantas Stanys
Lietuvos sodininkystés ir darZininkystés instituto Sodo augaly genetikos ir biotechnologijos
skyrius, Babtai Kauno r. Lietuva

Augaly biotechnologijos metody panaudojimas didina sodo augaly genetiniy
tyrimy bei selekcijos darbo efektyvumg ir uztikrina augaly kokybés vertinimo pati-
kimuma. Mikrosatelity seky pagrindu sukurti molekuliniai Zymenis yra naudojami
individy bei veisliy genotipavimui, geny srauty analizei populiacijose ir augalo ge-
nomo struktiros tyrimuose. Tresné (Prunus avium) yra Lietuvoje ir Europoje pla-
¢iai paplites vaismedis. Tre$nés genetiniy istekliy tyrimai bei selekcijos darbai rei-
kalauja patikimy genomo strukttiros analizés, genetinés jvairovés vertinimo bei ge-
notipy identifikavimo priemoniy. Sio darbo tikslas identifikuoti tre$niy mikrosa-
telity seky lokusus, tinkamus lietuviskos selekcijos veisliy genotipavimui bei geno-
mo struktdros tyrimams. Mikrosatelity seky lokusai charakterizuoti panaudojant
$esiolika ECPGR Prunus grupés rekomentuojamy PGR pradmeny pory specifisky
polimorfiskiems P. avium mikrosatelity lokusams. Istirta 19 lietuviskos selekcijos
tresniy veisliy, palyginimui analizuotos 7 standartinés Europoje paplitusios veislés.
Panaudojant daugianarés analizés formata, patikimi rezultatai gauti su 14 pradme-
ny pory. Lietuviskos selekcijos tresniy mikrosatelity lokusams btudinga nuo 2 iki
12 aleliy (vidutini$kai 5.2) bei heterozigotiskumo vidurkio verté 0.68. Standartiniy
veisliy genotipams nustatyta nuo 2 iki 6 aleliy (vidutiniskai 3.7) ir heterozigotisku-
mo vidurkio verté 0.54. Mikrosatelity Zymeny polimorfiskumas leido patikimai di-
ferencijuoti 16 lietuviskos selekcijos ir 6 standartines veisles. Duomenis jvertinus
klasteriy analizés metodu, nustatyti panasumai tarp atskiry genotipy.
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CHARACTERIZATION OF MICROSATELLITE MARKER
LOCI IN LITHUANIAN SWEET CHERRY (PRUNUS
AVIUM) CULTIVARS

Danas Baniulis, Dr., Vidmantas Stanys, Prof.
Division of Orchard Plant Genetics and Biotechnology, Lithuanian Institute of Horticulture,
Babtai, Kaunas r. Lithuania

Application of plant biotechnology methods ensure a development of efficient
approaches for orchard plant genetics research or breeding programs and more re-
liable procedures for plant quality control. Microsatellite based molecular markers
are used for genotyping of plant cultivars or individual plants, assessment of gene
flow in populations and genome mapping. Sweet cherry (Prunus avium) is a popu-
lar fruit tree widespread in Lithuania and across Europe. Breeding and research of
sweet cherry genetic resources requires tools for genome mapping, assessment of
genetic polymorphism and genotyping. The aim of present study was to select mi-
crosatellite loci suitable for genotyping and genome mapping of Lithuanian sweet
cherry cultivars. Microsatellite loci were characterized using sixteen PCR prim-
ers specific for polymorphic microsatellite loci of P. avium and recommended by
ECPGR Prunus workgroup. Nineteen Lithuanian sweet cherry cultivars were as-
sessed, and seven standard popular European sweet cherry cultivars were analyzed
for comparison. In a multiplex analysis setup, consistent results were obtained with
14 primer pairs. The number of alleles per locus ranged from 2 to 12 (5.2 on aver-
age) for the Lithuanian sweet cherry cultivars and expected heterozygosity average
was estimated at 0.68. Two to six alleles (3.7 on average) and expected heterozygos-
ity level of 0.54 were characteristic for microsatellite loci of the standard cultivars.
The polymorphism of the microsatellite markers allowed to specifically identify 16
Lithuanian and 6 standard sweet cherry cultivars. A cluster analysis of the data re-
vealed similarities among different genotypes.
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WX GENU INTROGRESIJA IR FIKSACIJA KVIECIU
GENOME

Dr. Gintaras Brazauskas
Lietuvos zemdirbystés instituto Genetikos ir fiziologijos laboratorija, Akademija,
Kédainiy r., Lietuva

Kviediai turintys mazesnj amilozés kiekj vadinami ,,vaskiniais“. Amilozés kie-
kis kvie¢iy krakmole apsprendzia milty bei galutiniy produkty savybes, tokias kaip
makarony kokybé ar ilgesnis $aldyty produkty stabilumas. ,,Vaskinis“ krakmolas
taip pat pageidautinas popieriaus bei klijy pramonéje. Sio krakmolo sinteze kvieciy
endosperme kontroliuoja Wx baltymas, kuris dar vadinamas GBSS I. Heksaploidi-
niy kvie¢iy genome aptinkami trys homeologiniai Wx baltymai - Wx-A1, Wx-B1
ir Wx-D1, atitinkamai 7AS, 4AL ir 7DS chromosomy peciuose. Siame darbe buvo
siekiama Wx-B1 geno mutantinj alelj perkelti j elitines kviec¢iy selekcines linijas pa-
naudojant dvigubos haploidijos (DH) bei DNR zymeny metodus. Kvieciy x kuku-
rizy kryzminimai paspartina homozigotiniy DH linijy gavima. Tai labai svarbus
veiksnys siekiant sutrumpinti naujy veisliy kiirima. Sis procesas gali biiti papildo-
mai pagreitintas naudojant DNR Zymenis pageidaujamy pozymiy atrankai. Sia-
me darbe naudojome dominantinius PGR Zymenis Wx linijy atrankai. Siy Zymeny
pagalba amplifikuojami tik laukinio tipo aleliy PGR fragmentai, o nuliniai aleliai
fragmenty negeneruoja. Zymeny dominantiskumas apsunkina heterozigoty iden-
tifikavima, taciau $i problema néra aktuali homozigotiniy dviguby haploidy (DH)
atrankai. Wx Zymeny pagalba buvo analizuotos 49 DH linijos. Visos $ios linijos tu-
réjo laukinio tipo Wx-Ala ir Wx-D1a alelius ir skyreési tik Wx-B1 lokuso aleliais.
19 linijy turéjo vaskinio tipo Wx-B1b, o likusios 30 linijy - laukinio tipo Wx-Bla
alelius. Gauti rezultatai atitiko (x> testas, p > 0,05) tikéting santykj 1:1. Gautos Wx
introgresinés DH linijos bus panaudotos naujy kvieciy veisliy, pasizyminciy ma-
zesniu amilozés kiekiu, kiirime.
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INTROGRESSION AND FIXATION OF WX GENE IN
WHEAT GENOME

Gintaras Brazauskas, Dr.
Laboratory of Genetics and Physiology, Lithuanian Institute of Agriculture, Akademija, Ke-
dainiai district, Lithuania

Wheat with lower content of amylose is named ,waxy“. Amount of the amylose
content in the starch of wheat determines characteristics of flour and other end-
point products, i.e. quality of noodles or prolonged stability of refrigerated prod-
ucts. ,Waxy” starch is desirable at the paper trade or adhesives industry. Wx protein,
yet called GBSS I protein, controls synthesis of the indicated starch in the wheat’s
endosperm. There are detected three homologous Wx proteins in the hexaploid
wheat genome: Wx-A1l, Wx-B1 and Wx-D1, found in the 7AS, 4AL and 7DS chro-
mosome arms respectively. The objective of this research work was to introgress
a mutant allele into the elite wheat selection lines employing the doubled haploid
(DH) and DNA marker methods. Wheat x maize crossing expedites the construc-
tion of the homozygote DH lines. That is very important factor seeking to shorten
the periods for the development of the new varieties. The latter process could be ad-
ditionally accelerated by employing DNA markers that are used for the screening of
desirable features. Dominant PCR markers were used for the selection of Wx lines.
Only the PCR markers fragments of wild types were amplified, whereas null alleles
did not generate the fragments. Dominance of PCR markers hinders identification
of the heterozygotes, while it is not a constraint in case of screening the doubled
haploid (DH) homozygotes. There were total 49 DH lines analyzed employing Wx
markers. All those lines had characteristic wild Wx-Ala and Wx-D1a type alleles,
but differed only by Wx-B1 locus alleles. In total, 19 lines had ,waxy” type Wx-B1b
alleles, while the rest 30 lines had wild type of Wx-B1a alleles. The results obtained
corresponded (¥’ test, p > 0,05) to the reliable proportion of 1:1. The derived Wx in-
trogression DH lines shall be used for the construction of new wheat varieties, dis-
tinguished by the lower amount of amylose content.
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[ZOLIUOTUY MIKROSPORU KULTUROS TAIKYMAS
BRASSICA NAPUS L. VERTINGU GENOTIPYU KURIME
Doc. Dr. Natalija Burbulis, dr. Ramuné Kupriené, dr. Ausra Blinstrubiené, dok-

toranté Vaida Jonytiené
Lietuvos Zemés tikio universiteto Agrobiotechnologijos laboratorija, Akademija, Kauno r. Lie-
tuva

Augaly selekcija tradiciniais metodais — gana ilgas procesas (genetiskai stabiliy
linijy karimas uZtrunka 10-12 mety), todél jos efektyvumui padidinti vis placiau
taikomi biotechnologiniai metodai. Taikant tradicinius selekcijos metodus, F, ge-
neracijoje kiekvienas augalas tuo pac¢iu metu atskleidzia genetiniy savybiy ir aplin-
kos veiksniy poveikj, todél sunku nustatyti vien genetinius pakitimus, o dvigubi
haploidai jau pirmoje generacijoje biina homozigotiniai ir reprezentuoja visus ga-
limus gametinius rinkinius. Kiekvienas dvigubas haploidas ne tik formuoja homo-
zigoting séklg, bet ir uztikrina visy kity generacijy homozigotiskuma. Haploidiniy
embriony ir dviguby haploidy kiirimas izoliuoty mikrospory kultiiroje naudoja-
mas tiek praktiniuose rapsy selekcijos programose (pvz. geltonsékliy genotipy ki-
rimui), tiek fundamentaliuose genetiniuose tyrimuose.

PERSPECTIVES FOR SAFE USE AND DEVELOPMENT OF BIOTECHNOLOGY IN LITHUANIA 47

APPLICATION OF ISOLATED MICROSPORE CULTURE
SYSTEM FOR BRASSICA NAPUS L. IMPROVEMENT
Natalija Burbulis, Dr, Ramuné Kupriené, Dr, Ausra Blinstrubiené, Dr, Vaida

Jonytiené, PhD student
Lithuanian University of agriculture, Laboratory of Agrobiotechnology, Akademija, Kaunas
district, Lithuania

Progress in plant breeding is often slow, in particular where simple yet reliable
methods to evaluate and select valuable genotypes are lacking. The production of
haploid embryos and doubled haploid plants from isolated cultured microspores
offers the possibility of accelerating the breeding process, as well as facilitating ba-
sic scientific research work. Major advantages of this method in comparison to the
conventional breeding methods via repeated self-pollination include reduction of
time and space for breeding and ultimately reduction of the costs for cultivars de-
velopment. The value of doubled haploids in breeding is that they are diploid, fer-
tile and homozygous for all traits, therefore are true breeding in the following gen-
erations, and each doubled haploid represents a unique combination of traits from
each parent in the original cross. The application of microspore technology in rape-
seed breeding is discussed, including utilization of the system for yellow-seeded
rapeseed development.
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JUNGTINIU TAUTU APLINKOSAUGOS PROGRAMOS IR
PASAULIO APLINKOS FONDO PARAMA KURIANT IR
JGYVENDINANT NACIONALINE BIOSAUGOS SISTEMA
LIETUVO]JE

Gintaras Jodinskas
JTAP-PAF nacionalinio projekto , Biosaugos sistemos jgyvendinimas Lietuvoje” vadovas, Vil-
nius, Lietuva

Jungtiniy Tauty aplinkosaugos programos (JTAP) ir Pasaulinio aplinkosaugos
fondo (PAF) nuo 2002 iki 2010 mety vykdomi ir LR aplinkos ministerijos koordi-
nuojami GMO projektai skirti nacionalinés biosaugos sistemos (NBS) sukarimui
ir jos tolimesnio jgyvendinimo uztikrinimui. Lietuvos Respublika Biologinés jvai-
rovés konvencijos Kartachenos biosaugos protokolg pasiragé 2000 metais, kurj LR
Seimas ratifikavo 2003 m. rugséjo 18 d.

Lietuvos Respublikos jstatymas (Nr. IX-1741) ,Dél Biologinés jvairovés kon-
vencijos Kartachenos biosaugos protokolo ratifikavimo® paskelbtas Valstybés zi-
niose 2003 m. spalio 17 d., kuris juridigkai jsigaliojo nuo 2003 m. lapkric¢io 7 d.

Lietuva nuo 2004 m. vasario 5 d. tapo pilnateise Kartachenos biosaugos proto-
kolo $alimi nare. 2004 mety pabaigoje baigti NBS karimo darbai Lietuvoje. 2004-
2005 metais LR aplinkos ministerija kartu su JTAP bei Jungtiniy Tauty naciona-
liniu biuru pateiké paraiska PAF dél tolimesniy darby, skirty Biologinés jvairovés
konvencijos Kartachenos biosaugos protokolo reikalavimy jgyvendinimui Lietu-
voje, testinumui uztikrinti.

JTAP-PAF ir LR aplinkos ministerijos finansuojamo projekto ,,Biosaugos siste-
mos jgyvendinimas Lietuvoje“ (2006-2010) pagrindiniai komponentai:

1. Nacionalinés biosaugos politikos formavimas;

2. Sukurtos nacionalinés teisinés sistemos nuostaty jgyvendinimas;

3. Nacionaliné administravimo sistema, rizikos vertinimo ir sprendimy priémimo
mechanizmai;

4. Sukurtos stebésenos, kontrolés ir inspekcinés nacionalinés sistemos jgyvendi-
nimas;

5. LR aplinkos ministerijos Visuomenés $vietimo, informavimo ir konsultavimo
apie genetiskai modifikuotus organizmus ir produktus programos veiksmy pla-
no jgyvendinimas Lietuvoje.

Konferencijos stendiniame pranesime pateikiami naujausi, 2009 metais atliktos
Salies gyventojy apklausos apie genetiskai modifikuotus organizmus ir produktus,
rezultatai bei jy palyginimas su 2007 m. visuomenés nuomonés tyrimo dél pozia-
rio { GMO duomenimis.
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UNEP-GEF SUPPORT FOR THE IMPLEMENTATION
OF THE NATIONAL BIOSAFETY FRAMEWORK FOR
LITHUANIA

Gintaras Jodinskas
National Project Coordinator, UNEP-GEF project ,,Support for the Implementation of the Na-
tional Biosafety Framework for Lithuania®, Vilnius, Lithuania

The National Biosafety Framework (NBF) was drafted and the Cartagena Pro-
tocol on Biosafety (CPB) was ratified in Lithuania employing the UNEP-GEF sup-
port provided in the form of Global Biodiversity and Biosafety Enabling Activity
projects.

The UNEP-GEF Sub-Project on the “Development of the National Biosafety
Framework for Lithuania” aimed to assist Lithuania to mobilize the required efforts
for the ratification of the CPB (2003-2004) in Lithuania and final drafting of the
NBF (by August, 2004). Those national activities have been successfully prolonged
employing UNEP-GEF Medium Sized Project (MSP) “Support for the Implementa-
tion of the National Biosafety Framework of Lithuania”, which aims to promote and
expedite the initial measures undertaken by the national authorities in meeting the
obligations foreseen under the CPB. The following NBF elements correspond the
main constituent components of the above-mentioned UNEP-GEF project:

1. Formation of the national biosafety policy;

2. Enforcement of the developed national biosafety regulatory regime;

3. Revision of national administrative system to handle notifications, requests for
authorization;

4. Implementation of the national follow-up environmental monitoring and en-
forcement mechanisms (monitoring of environmental effects and enforcement:
control and inspections);

5. Execution of the adopted public education, participation and information ex-
change program for public awareness raising and participation in decision-
making process on biosafety issues.

The project aims to support the Ministry of Environment (MoE, National Com-
petent Authority for Biosafety issues) in order to meet the Party’s obligations fore-
seen under the CPB and, when implemented, shall contribute to the enforcement
of the NBE, i.e. strengthening the existing institutional capacities required and hu-
man resources needed to have fully operational and enforced (“up and running”)
National Biosafety Framework in Lithuania.
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GMO RIZIKOS APLINKAI VERTINIMO KRITERIJU
NETOLYDUMALI

Dr. Lilija Kalédiené

Vilniaus universiteto Augaly fiziologijos ir mikrobiologijos katedra, Vilnius, Lietuva

Kasmet zenkliai pleciasi biotechnologiniy kultary plotai. Skai¢iuojama, kad
2006 metais, zyminciais komerciniais tikslais auginamy GM paséliy antrojo desim-
tmecio pradzia, GM augaly plotai padidéjo 12 milijony hektary ir pasieké bendra
102 milijonus hektary plotg. Didéjancios | rinkg teikiamy GMO apimtys kelia ne
tik ju panaudojimo, bet ir saugos problemas. Aplinkos ir Zmoniy sveikatos apsauga
reikalauja, kad baty kreipiamas rimtas démesys j aplinkg iSleidZziamy ir jvairiems
poreikiams naudojamy GM organizmy rizikos kontrole. Butina uztikrinti, kad pra-
monés ir Zemés ukio produkty karimas, naudojant GMO, bty visiskai saugus.

Rizikos vertinimas yra kompleksiskas ir pakankamai sunkiai apibréziamas pro-
cesas. Jj jtakoja teisiniai, socialiniai, kulttriniai, etiniai veiksniai. Egzistuoja dau-
gybé problemy vertinant galimg GMO rizika prie$ apgalvota isleidima i aplinka
ir stebint jy poveikj aplinkai ir Zmoniy sveikatai po patekimo j rinka. ] vertinimo
problemy ratg patenka nedetalizuotas ilgalaikio poveikio ir trukmés apibrézimas,
neapibréztas tiesioginio ir netiesioginio poveikio objekty ir kriterijy sarasas, neapi-
budinti rizikos vertinimo pradiniai atskaitos taskai, nesuderintos aplinkos monito-
ringo schemos pries ir po GMO patekimo j aplinka, bei daugybé kity problemy.

Pakankamai sunku nedviprasmiskai apibrézti pacig zalg aplinkai. Europos tei-
sés aktai reikalauja jvertinti galimg kultivuojamy GMO Zalg aplinkai per tam tikrg
priimting laika. Taciau tokie reikalavimai, praktiskai, yra sunkiai jgyvendinami ir
daznai susilaukia kritiniy pastaby. Pavyzdziui, ES direktyvose numatytas GM pasé-
liy rizikos aplinkai ir biojvairovei jvertinimas yra sunkiai jgyvendinamas, pirmiau-
sia todél, kad kyla diskusijos dél neaiskiai suformuluoty apibrézimy ,rizika aplin-
kai“ ir ,,biojvairové® interpretacijy, antra, dél tam tikry metodologiniy trikumy
skirtingai vertinami patys moksliniai duomenys. Tam tikry metody trikumas ren-
kant ir analizuojant duomenis, sukelia kontraversiskus debatus, kuriuose dalyvauja
ne tik mokslo, bet jvairiy visuomenés grupiy atstovai.

Akivaizdu, kad rizikos suvokimas negali bati apibréztas vien tiktai remiantis
moksliniy tyrimy duomenimis, juo labiau, kad egzistuoja tam tikros metodologinés
ribos. Lygiagreciai mokslininky i$vadoms turi bati jvertinta GMO teikiama nauda.
Kaip mes pasirenkame ir apibréziame ,,rizika“ priklauso nuo tam tikro normatyvinio
pagrindo, taciau, kaip mes suvokiame nauda ar zalg, priklauso nuo masy (kartais su-
bjektyvaus) teigiamo ar neigiamo pozitirio i pacius reiskinius. Naudos ar Zalos suvo-
kimas neretai priestarauja mokslinéms iSvadoms. Dél $iy priezasciy triksta sutarimo
tarp paraiskas teikianciy, vertinanciy ir reglamentuojanc¢iy kompetentingy jstaigy.
Taigi praktiskai, rizikos vertinimo procesai remiasi ne tik moksliniais tyrimais, bet
yra stipriai jtakojami etiniy vertybiy, politiniy, socialiniy ir ekonominiy veiksniy.
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DISCONTINUITY OF CRITERIA APPLIED FOR GMO RISK
ASSESSMENT TO THE ENVIRONMENT

Lilija Kalédiené, Dr.

Department of Microbiology and biotechnology, Faculty of Natural Sciences, Vilnius Univer-
sity, Vilnius, Lithuania

Total area of biotechnological farming crops have been increasing throughout
the world yearly. It has been counted that in 2006, commemorative year for the be-
ginning of the second decade of GM crops cultured for commercial purposes, the
areas of GM plants increased by 12 million hectares and were totaled up to 102
million hectares. Increasing scope of GM organisms deliberately released to the
market for commercial purposes inflicts problems associated not only with their
handling, but also safety. Public health and environmental protection demand se-
rious consideration to conduct appropriate risk assessment ensuring control of the
GMO deliberate release into environment, placing to the market and their use for
different purposes. It is essential to secure the safety of industrial and agricultural
products derived from or composed of GMOs.

Risk assessment is a complex and quite hardly defined process. It is influenced
by the legal, social, cultural, ethical factors. A lot of limitations occur applying risk
assessment process while assessing possible risks and impact of GMO for the hu-
man health and environment before its deliberate release into environment or
placing to the market. Practically, the following parameters are very problematic
to assess, namely: undefined time-frame definition of possible long-term influence;
undefined list of directly and indirectly impacted objects and parameters, unde-
termined baseline before commencing of environmental risk assessment, uncoor-
dinated monitoring schemes of GMO deliberate release to the environment and
post-commercialization, and a number of other problems.

Furthermore, it is quite difficult strictly speaking to define a harm done to the en-
vironment itself. European Union legislation requires evaluating probability of harm
caused by a given GMO done to the environment during the given period of agreed
time. However such the requirements are difficult practically to implement and of-
ten receives critical remarks. For example, it is difficult to implement requirements
of the EU directives to make risk assessment of GM crops for environment and bio-
diversity primarily because of the arising discussions about some interpretations and
definitions strictly undefined descriptions ,harm for the environment®, ,,biodiversi-
ty“, and secondly, the same scientific data can be differently assessed because of the
particular methodological constraints. Thus, lack of certain methods for gathering
and analyzing data inflicts certain controversial debates arises among not even sci-
entists, but also among various social public groups. Obviously, risk perception can’t
be defined only with reference to scientific analysis data, moreover that some meth-
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odological guidelines do exist. In parallel to conclusions made by scientists, certain
benefits of GMO should be evaluated also. Selection and choice of definition ,,risk"
depends largely upon certain normative legal basis, whereas our perception of “ben-
efit” or “harm” depends on our (sometimes subjective) positive or negative attitudes
on these phenomena. Thus, perception of benefit or harm quite often controverts
to the given scientific conclusions. Because of these reasons there is lack of harmo-
nized consensus among all the interested parties concerned, including, applicants, re-
viewers of the applications and competent institutions regulating the process thereof.
Summarizing, practically, risk assessment processes take into account not only the
scientific data, but also are heavily influenced by the ethical values, political, social
and economic factors.
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AUGALU BIOTECHNOLOGIJA - LIETUVOS POPULUS
GENTIES MEDZIU TYRIMUOSE

Dr. Siguté Kuusiené
Lietuvos misky instituto Molekulinés genetikos ir biotechnologijos laboratorija, Gyrinis, Kau-
no r., Lietuva

Vienas i$ svarbiausiy Siuolaikinés miskininkystés uzdaviniy — uztikrinti tolygy
ir nepertraukiamg migko istekliy naudojimg. Tuo tikslu, medynai turi pasizyme-
ti auk$tu produktyvumu ir gera medienos kokybe bei atsparumu jvairiems stresi-
niams faktoriams (biotinimas, abiotiniams). Blogéjant dabartiniy nataraliy misky
buklei ir didéjant medienos suvartojimui, reikalinga gerinti esamas misko medziy
rasis. Tuo tikslu perspektyvu taikyti augaly biotechnologijos metodus medziams,
pasizymintiems sparc¢iu augimu vietinémis salygomis. Sparciai auganciy medziy
su tikslinémis savybémis kloniniai trumpos apyvartos zeldiniai uztikrinty natara-
liy migky i$saugojima ateities kartoms. Lietuvos misky institute jsavinti genetiniy
zymeny metodai, audiniy ir Igsteliy kultiiry metodai bei genetinés transformacijos
Agrobacterium metodas. Populus tremula ir jos hibridai yra pagrindiné medziy ra-
$is naudojama genetiniuose ir mikrodauginimo technologiniuose tyrimuose. Ge-
netiskai modifikuoty medziy ekonominé nauda gali bati didziulé tiek visuomenei,
tiek misko pramonei , tiek aplinkai.
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BIOTECHNOLOGY OF PLANTS - RESEARCH OF
POPULUS GENUS TREES IN LITHUANIA

Siguté Kuusiené, Dr.
Laboratory of Molecular Genetics and Biotechnology, Lithuanian Forest Research Institute,
Girionys, Kaunas district, Lithuania

The most important tasks of contemporary arboriculture (forestry) are to secure
sustainable and continuous usage of forest resources. In order to achieve that goal,
arbor stands should possess the distinguished characteristics of high productivity,
good quality of wood timber and resistance to various stressors (biotic, abiotic).
Due to constantly increasing amounts of timber usage and worsening status of nat-
ural wood, it is necessary to strive improving current species of wood trees nowa-
days. To that end, the perspective is to start applying plant biotechnology methods
for those species of trees that are characterized by rapid growing at the local condi-
tions. Clones of rapid growing trees with objective features of short rotation stands
would secure preservation of natural woods for next generations. Several modern
methods have been successfully employed at the Lithuanian Forest Research Insti-
tute, namely: method of genetic markers, methods of tissue and cell cultures; and
method of genetic transformation using Agrobacterium tumefaciens.

Populus tremula and its hybrids are among the one of the common species used
for the research and development of genetic and micropropagation technology.
Great economic benefits of GM trees could be secured for the sake of the society,
forestry industry, and the surrounding environment.
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GENETISKAI MODIFIKUOTUY MIKROORGANIZMU
ROBOTAS NAUDOJIMAS LIETUVOJE

Lina Kucinskaité
Aplinkos ministerija, Genetiskai modifikuoty organizmy sk., Vilnius, Lietuva

Genetiskai modifikuotas mikroorganizmas (GMM) - tai mikroorganizmas, ku-
riame genetiné medziaga yra pakeista tokiu budu, kuris natiraliai nepasitaiko nei
poruojantis, nei nattralios rekombinacijos badu.

Ribotas naudojimas - veikla, kai specialiomis priemonémis ribojant organizmy
arba mikroorganizmy salytj su gyventojais ir aplinka tie mikroorganizmai arba or-
ganizmai genetiskai modifikuojami, auginami, saugomi, transportuojami, naikina-
mi, $alinami ar kitaip naudojami.

Leidimy i8davimo tvarka riboto naudojimo veiklai su GMO.

Leidimai robotai naudoti genetiskai modifikuotus mikroorganizmus i$duoda-
mi remiantis 2003 m. LR aplinkos ministro jsakymu Nr. 413 ,Dél genetiskai modi-
fikuoty mikroorganizmy riboto naudojimo Lietuvos Respublikoje tvarkos patvir-
tinimo*

Prie§ pateikdami Aplinkos ministerijai Prane$imga apie veikla, susijusia su GMM
ribotu naudojimu, ir Paraiska gauti leidimg veiklai, susijusiai su genetiskai modifi-
kuoty mikroorganizmy ribotu naudojimu, kuriy formos tvirtinamos aplinkos mi-
nistro jsakymu, praneséjas privalo jvertinti rizika zmoniy sveikatai ir aplinkai ir
nustatyti GMM riboto naudojimo klase remdamasis GMO Kklasifikavimo kriteri-
jais, patvirtintais LR aplinkos ministro, LR sveikatos apsaugos ministro ir Valsty-
binés maisto ir veterinarijos tarnybos direktoriaus 2004 m. gruodzio 28 d. jsakymu
Nr. D1-693/V-954/B1-1107, apribojimo bei kitas apsaugos priemones.

Gavusi Pranes§ima kartu su Paraigka iSduoti leidima Aplinkos ministerija prii-
ma sprendimg dél leidimo iSdavimo 1 ar 2 riboto naudojimo klasei, per 45 darbo
dienas, ar 4 riboto naudojimo klasei — per 90 darbo dieny.

Aplinkos ministerija, gavusi prane$é¢jo Paraiska GMM riboto naudojimo vei-
klai, pateikia jj Priezitiros komitetui, suinteresuotoms valstybés institucijoms, kurie
per 10 dieny pateikia pastabas Aplinkos ministerijai.

Imonés, mokslo institucijos uzsiiman¢ios GMO riboto naudojimo 1 klase Lie-
tuvoje: UAB Fermentas, UAB Sicor Biotech, Biotechnologijos institutas, Lietuvos
Sodininkystés ir darzininkystés institutas, Lietuvos Zemdirbystés institutas, Lietu-
vos Misky institutas, UAB Biocentras.
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CONTAINED USE OF GENETICALLY MODIFIED MICRO-
ORGANISMS IN LITHUANIA

Lina Kucinskaité
Chief Specialist of Genetically Modified Organisms Division, Ministry of Environment, Vil-
nius, Lithuania

Genetically modified micro-organism (GMM) is defined as micro-organism in
which the genetic material has been altered in a way which does not occur naturally
by mating or by means of natural recombination. Contained use is defined as any
activity or operation in which organisms or micro-organisms are genetically modi-
fied, cultured, stored, transported, destroyed or otherwise disposed employing spe-
cial containment measures, thus strictly restricting contact of these organisms or
micro-organisms with local population and environment.

Authorization for the contained use activities involving the use of GMOs

Permits for contained use of genetically modified micro-organisms are issued in ac-
cordance with the national Regulation of “Establishing the Order for the contained usage
of the genetically modified micro-organisms in Lithuania” (2003, Regulation No. 413).

An applicant, before submitting a Notification to the Ministry of Environment
concerning the GMM activity and Application asking to issue a permit for such an
activity (those formats approved by the Order of the Minister of Environment), is
obliged to conduct the risk assessment of the particular GMM to the human health
and environment. Further to that, an applicant must determine the GMM class for
the contained use with reference to the GMOs Classification Criteria, approved by
the Regulation of “GMOs Classification and Labeling” adopted by the Minister of
Environment, Minister of Health and Director of the State Food and Veterinary
Service (2004, Regulation No. D1-693/V-954/B1-1107), and if necessary, employ-
ing special containment and other appropriate protective measures.

Having received a notification along with an application, the Ministry of Envi-
ronment takes a decision concerning the issuance of the permit for the contained
use of the GMM activities of the 1 or 2 GMM classes- during 45 working days and
3 or 4 GMM classes- during 90 working days.

Upon the receipt of a notification from an applicant asking to issue a permit for the
GMM activity, the Ministry of Environment forwards it to the GMO regulatory Man-
agement Committee and the interested state institutions for collecting their views. Min-
istry of Environment collects their replies during the period of 10 working days.

The following research institutes and commercial enterprises have got the per-
mission for the contained use of the GMM activities of the 1 GMM class in Lithua-
nia: JSC Fermentas, JSC Sicor Biotech, Institute of Biotechnology, Lithuanian In-
stitute of Horticulture, Lithuanian Institute of Agriculture, Lithuanian Institute of
Forestry, JSC Biocentras.
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RAPSU PASELIY MINIMALIU IZOLIACINIY ATSTUMU
NUO KRYZMAZIEDZIU AUGALU MODELIAVIMAS
Prof. Algimantas Paulauskas?, dr. Jana Radzijevskaja®, dr. Milda Jodinskiené®, dr.

Danuté Ozeraitiené:, dr. Regina Skuodienés, prof. Eugenija Kup¢inskiené®
Vytauto DidZiojo universiteto Biologijos katedra®, Botanikos instituto Augaly fiziologijos la-
boratorija®, Lietuvos Zemdirbystés instituto Vézaiciy filialas‘, Lietuva

Rapsuose vyksta geny plitimas, ne tik pasiskirstant ziedadulkéms lauko viduje,
bet taip pat kryzminantis su kitais Cruciferae $eimos augalais, laukinémis rasimis
lauky viduje ir iSoréje. ES genetiskai modifikuoti rapsai auginami tik mazuose plo-
tuose, todél patirtis, auginant GM rapsus, yra menka. Lietuvos saglygomis néra Zi-
noma, kokie turi bati minimalas izoliaciniai atstumai nuo kryzmaziedziy augaly.
Sio darbo tikslas buvo modeliavimo biidu, naudojant tradicinius rapsus, nustatyti
ir jvertinti galimg geneti$kai modifikuoty rapsy rizikg aplinkai, jvertinti rapsy Zie-
dadulkiy i$plitima, rapsy kryzminimasi su tos pacios $eimos, genties ir rasies auga-
lais, auginamais Lietuvos saglygomis bei parengti rekomendacijas izoliaciniams rap-
sy paséliy atstumams nuo kryzmaziedziy augaly Lietuvoje.

2008 m. LZI Vézaiciy filialo séjomaininiame lauke $esiuose bandymy laukuose
buvo auginamos 5 vasariniy rapsy Brassica napus L. ssp.oleifera annua Metzg veis-
lés. 14 piktzoliy apskaitos aiksteliy iSdéstyta linijose su tiriamomis rapsy veislémis
‘Maskot’, ‘Sw Savan‘, ‘Heros‘, ‘Ural‘ ir 16 aiksteliy linijoje su ‘Landmark’. Jvairiy
veisliy rapsy tarpusavio sgveika buvo tirta auginant greta rapsy veisles ir jiems sis-
tematiniu poziariu artimas piktZoliy rasis.

Buvo atlikta rapsy veisliy ziedadulkiy morfologiné ir biocheminé skiriamuyjy
pozymiy paie$ka. Rapsy ziedadulkeés jvertintos pavirsinés elektroninés mikrosko-
pijos metodu. Jvairiy veisliy Ziedadulkiy morfologija rodo, kad kai kurias veisles
tarpusavyje galima atskirti pagal iSore. Taip pat, ziedadulkiy pavir$iaus elemen-
ty koncentracija gali buti rodikliu atskiriant rapsy veisles. Remiantis modeliavimo
rezultatais, matyti, kad yra jmanomos skirtingos strategijos GM augaly apdulkini-
mui sumazinti.

Vasariniy B. napus veisliy plastidziy genomo tyrimams ir genotipy identifika-
vimui buvo i$skirta visa genominé DNR. Molekuliniams tyrimams buvo panaudoti
plastidziy DNR SSR pradmenys MF1, MF2, MF3 ir MF4, APPD tyrimams naudo-
jami 4 atsitiktiniai pradmenys OPA-01, OPA-04, OPA-09, OPA-11. Rapsy geneti-
nés jvairovés analizés rezultatai parodé genetinius skirtumus tarp atskiry individy
ir veisliy. Plastidziy SSR zZymenys gali bti sékmingai panaudojami tyrinéjant Zie-
dadulkiy ir sékly inicijuojama geny pernasa B. napus, jvertinant genetiskai modifi-
kuoty rapsy auginimo rizika.
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MODELING OF MINIMAL ISOLATING DISTANCES OF
OILSEED RAPE CROPS FROM THE CRUCIAL PLANTS
Algimantas Paulauskas?, Prof., Jana Radzijevskaja?, Dr., Milda Jodinskiené®,
Dr., Danuté Ozeraitiené:, Dr., Regina Skuodiené:, Dr., Eugenija Kupc¢inskiené®
, Prof.

Department of Biology, Vytautas Magnus University*; Laboratory of Plant Physiology, Insti-
tute of Botany"; Vézaiciai Branch, Lithuanian Institute of Agriculture, Lithuania

The circulation of genes occurs in the oilseed rape, pollen being distributed not
only within the field, but also as a result of out-crossing with other Cruciferae pl-
ants and feral species within and outside the field. Genetically modified (GM) oil-
seed rapes are cultured only in the small EU areas; therefore the experience of gro-
wing such kind of crops is moderate. It is not clearly known until now what mini-
mal isolating distances should be held between crucial plants in Lithuanian condi-
tions. The main object of the research work was to make a modeling with traditio-
nal oilseed rape - to estimate and evaluate the possible GM oilseed rape risk for to
environment, to evaluate the distribution of oilseed rape pollen, the out-cross with
other oilseed rape populations and crucial feral species, cultured in Lithuania, and
to prepare recommendations for minimal isolating distances of oilseed crops from
the other crucial plants in Lithuania.

Total 5 cultivars of spring oilseed rape (Brassica napus L. ssp.oleifera annua Metzg)
were grown in 6 experimental fields. 14 recording squares of weeds were in lines with
oilseed rape cultivars ‘Maskot', ‘Sw Savan‘, ‘Heros‘, ‘Ural‘ and 16 squares in line with
‘Landmark’. Interactions between different cultivars of oilseed rape were investigated
by growing alongside the oilseed rape cultivars and systematically close weed species.
The search for oilseed rape pollen morphological and biochemical distinguishing
features was performed. Oilseed rape pollen was estimated employing the method
of electronic microscopy. The morphology of different species pollen revealed that
some species can be distinguished by the pollen appearance. Also, the concentration
of pollen surface elements could be one of the indicators for distinguishing between
oilseed rape cultivars. The results of modeling show the possibility to establish several
strategies of minimizing the pollination of GM plants.

Genomic DNA was extracted from spring oilseed rape for the investigations of
plastids genome and for the identification of genotypes. SSR primers MF1, MF2,
MF3, MF4 and RAPD primers OPA-01, OPA-04, OPA-09, OPA-11 were used for
the molecular experiments. Results obtained from oilseed rape genetic diversity sho-
wed a significant genetic variation among individuals and different cultivars. Plastids
SSR markers can be used successfully for the investigations of genes transfer initiated
by pollen and seeds evaluating of the risk of GM oilseed rape breeding.
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ISSR ZYMENU IDENTIFIKAVIMAS IR CHARAKTERIZA-
VIMAS DAUGIAMETES SVIDRES GENOME

Dr. Odeta Pivoriené?, habil. dr. Izolda Pasakinskiené®

LR aplinkos ministerija®, Vilniaus Universiteto Botanikos sodas’, Vilnius, Lietuva

Lietuvos zemdirbystés instituto Genetikos ir fiziologijos laboratorijoje siekéme
nustatyti paprasty pasikartojanciy seky intarpy (ISSR) lokusus daugiametés svi-
drés genome ir charakterizuoti jy sekas. 92 individy éminys i§ VrnA F2 Seimos
buvo naudojamas ISSR sankibos genolapiui sukurti. I$ 29 tirty ISSR fragmenty 12
buvo priskirti penkioms sankibos grupéms (linkage groups, LG) LG1, LG2, LG4,
LG6 ir LG7. Bendras genolapio ilgis — 250.7 ¢M. Pasirinkti ISSR fragmentai buvo
klonuoti transformacijos budu plazmidéje pTZ57R ir sekvenuoti. Keturiems ISSR
fragmentams BLAST paieSka DNR duomeny bazése rado reik§mingus panasumus
zinomy seky koduojanciose srityse. 580 bp ISSR fragmentas, priklausantis LG6
grupei ir pagamintas (GACA)4TC pradmeniu, rodo 95% atitikima su Avena sativa
L. transpozonine bei pasikartojanc¢ia DNR seka, kurios siejasi su receptorinés kina-
zés genu. 780 bp fragmentas, pagamintas (TG)8RT pradmeniu, 70% atitiko Hor-
deum vulgare germino geno GerA seka. ISSR genolapiai suteikia svarbios informa-
cijos, kuri padeda nustatyti daugiametés svidrés geny bei kiekybiniy lokusy vietg ir
gali bati panaudota atliekant kiekybiniy lokusy kartografavimg bei kuriant zZyme-
nis selekcijos reikméms.
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INTER-SIMPLE SEQUENCE REPEAT (ISSR) LOCI
MAPPING IN THE GENOME OF PERENNIAL RYEGRASS

Odeta Pivoriené®, Dr., 1zolda Pasakinskiené®, Dr.
The Ministry of Environment®, Vilnius University’, Vilnius, Lithuania

In the Laboratory of Plant Genetics and Physiology of the Institute of Agricul-
ture of Lithuania were identified and characterized new ISSR markers and their loci
in the genome of perennial ryegrass. A subsample of the VrnA F2 mapping family
of perennial ryegrass comprising 92 individuals was used to develop a linkage map
including inter-simple sequence repeat markers (ISSR). Twelve ISSR fragments out
of 29 were mapped to the linkage groups (LG) LG1, LG2, LG4, LG6 and LG7. The
total map length was 250.7 cM. Selected ISSR fragments were cloned by transfor-
mation into plasmid pTZ57R and sequenced. For four ISSRs, BLAST search re-
vealed a significant similarity to coding regions of known sequences within the cur-
rent DNA databases. An ISSR fragment of 580 bp, produced by the (GACA)4TC
primer present on LG6, showed a 95% identity to the Avena sativa L. transposon
and repetitive DNA linked to the receptor kinase gene. A 780 bp fragment gener-
ated by (TG)8RT primer demonstrated a 70% similarity to the Hordeum vulgare
germin gene GerA. Inter-SSR mapping will provide useful information for gene
targeting, quantitative trait loci mapping and marker-assisted selection in peren-
nial ryegrass.
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LIETUVOS MOKYTOJU POZIURIS ] GMO

Dr. Grita Skujiené, dr. Jurga Turdinaviciené
Vilniaus Universiteto Gamtos moksly fakulteto Zoologijos katedra, Vilnius, Lietuva

Europinio FP6-STREP projekto Biohead-Citizen (Nr. CIT2-CT2004-506015)
metu buvo sudarytas klausimynas 6 respondenty grupéms: po dvi grupes (jau dir-
ban¢iy ir basimy mokytojy) pagal dalykus: lietuviy kalbos, pradinio ugdymo ir bi-
ologijos. Penki klausimai skirti GMO. Anketas uzpildé 316 respondenty i$ jvairiy
Lietuvos mokykly, VPU ir VU. I§vados: 1. Tiek humanitarinj, tiek biologinj issila-
vinima turinéiy respondenty atsakymai i teiginj ,,jei Zmogus pavalgo GM augaly, jo
genai bus modifikuoti“ patikimai nesiskyré. Didzioji dalis respondenty atsakeé nei-
giamai ir tai parodo gera biologiniy ziniy lygj. Nemaza dalis rinkosi dalinj arba tei-
giamg atsakymo variantg - tai atskleidzia ne biologiniy ziniy tritkuma, bet iSanksti-
nj nusistatyma GMO atzvilgiu. 2. Jau dirban¢iy ir biisimy mokytojy nuomoné apie
GMO naudojimo perspektyvas skiriasi: bisimi mokytojai labiau tiki, kad GMO pa-
dés sumazinti badg pasaulyje, kad GM augaly auginimas sumazins pesticidy nau-
dojima, ir ne tokie kategoriski teigdami, kad GMO priesingi gamtai.
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OPINION OF LITHUANIAN TEACHERS REGARDING
GMO FURTHER APPLICATION

Grita Skujiené, Dr, Jurga Turcinaviciené, Dr.

Department of Zoology, Faculty of Natural Sciences, Vilnius University, Vilnius, Lithuania

During the implementation of the European FP6-STREP project called “Bio-
head Citizen (No. CIT2-CT2004-506015) the questionnaire was developed for 6
groups of respondents dividing them into two separate sets (i.e. currently employed
and prospective teachers) according to the following subjects: Lithuanian (native)
language, elementary education and biology. Exactly 5 questions were developed
in relation to the genetically modified organisms (GMOs). There were 316 ques-
tionnaires received back of the total respondents’ pool from the various Lithuanian
secondary schools, Vilnius Pedagogical University and Vilnius University. Conclu-
sions: 1. There was no reliable variation observed among the respondents holding
humanitarian and biological background responding to the statement “if a person
eats GM plants, his/her genes can be modified”. Top most of the received answers
were negative, thus indicating good biological knowledge of the respondents. Quite
substantial amount of the respondents selected partially sectional or positive vari-
ants in their responses — the latter indicates not the lack of biological knowledge,
but prejudice attitude towards GMOs. 2. There was observed divergence in opin-
ion among currently employed and prospective teachers, i.e. the latter teachers are
more willing to anticipate in the future GMOs are going to diminish famine in the
world, that cultivation of GMOs shall reduce usage of pesticides; thus their answers
were not so categorical stating that GMOs are opposing nature.
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