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BIOLOGICAL SCIENCES

M. ECOLOGICAL RISK ASSESSMENT FOR HIGH
ENVIRONMENTAL QUALITY

JOSEFING M. MAGALLANES
Ceniral Mindanao University
L'niversity Town, Musuan. 8710 Bukidrnon

The need 1o quantify the risk of adverse environmenial consequences to
human and apn-human resources as caused bv ecological hazards has genemted
the development of nisk assessment methodology. It 15 a neeessary instrument for
a quantiwtive environsmeatal impact development project, OF the many that are
presently existing, mosi if not all, are so mathematically complicated that they
cannot be eastly followed and adapted by administrators, scientists, and resource
managemen! practitivners. This study represents an attempt to formulate # simple
and easily usable reatment of the methodology.

Itis the main goal of this study to promote high environmental guality aad.
Lo afiain this, the following specific objectives are adopted:

. 1o evaluaie an ecalogical risk assessment model Lhat mensures the probabil-
ity of vccurrences of adverss environmentai impacts as caused by ecological
stresses and

2. o use this model in assessing the accepiable concentration as the basis of
developing mitigaung options.

Environmental risk is determined as:

ER = (ObsFapkS Eq. |
Where  £R - coelficient of relative environmenial risk faclor
Ohs = number of alfected cases ohserved in the exposed group
Exp = number of alfected cases expected in the exposed group
5 = pcological siress measured by C 0.+ T

ik ]
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C = corcenation munits of mg/cum
{ = pgiandard intaks in cu m
T = number of days of exposure

The probability of occurrence of adverse environmental impacts is further
evaluated as:

ER xS X {LERM) Eq.2

probability of occurrence of adverse mmpacts
seme &5 defined in Eqg. |

same a3 defined in Eq. |

cumber of ER rates

Where

3 nimtm "o
nonow

The mode! was tested for prediction of adverse conseguences in several
studies, such as pesticide use, soil erosion control, mortalify rates due to cancer,
and morbidity rates due to water pollution. Pesticide use and soil erogion studies
used a quasi-experimentsl design, comparing the exposed and non-exposed groups
on the ¢ffects of the intervention. The last two studies used secondary data,

The assessments show results that indicate the model as 2 good predictor of
adverse responses which are ag good a5 the standard mates for the general popula-
tion. The evaluations of acceptablz concentrations further are consistent with what
afe prescribed by public agencies.

The ERA mode) provides a sigmificant input to decision-making related to
developing the most apprepriate regulatory actions for human exposures, indus-
trial plant emissions, ambient air and water exposure, and miligation options
formulated o control serious adverse environmenta] effects.

Key words: ecological risk assessment (ERA), high environmenial quality, envi-
ronmental risk factor, ecological stress, probability, concentration,
cxposure, lime of exposure
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25. MULTIPLE SHOOTING IN COTYLEDONARY NODES AND
Agrobacterium-MEDIATED TRANSFORMATION IN
Pterocarpus indicus WiLLp, (FABACEAE)

MINDA P. FOLLOSCO! and KATSUAKI ISHIE
!Biology Department, De La Salle University
401 Taft Avenue, 1004 Manila, Philippines

Tissue Culture Laboratory, Forestry and Forest Products
Research Institute (FFPRI), Tsukuba, Ibaraki, Japan

Prerocarpus indicus Willd, {Fabaceae) locally kmown as narrs, is an indig-
enods tree in Southeast Asia. Is wood gives one of the best materials for furnituwre
making. It is also a good source of red dye, has some medicinal uges, and is ane of
the multi-purpose trees. However, propagation of the plant by seeds is beset by
probiems involving their being prone to insect attack and various discases. Thus, 2
manegeeble and efTicient method of in vitro propagation is necessary to supple-
ment the conventional method of propagation and W improve its germplasm
successfilly to genetic enginecring.

Germination and survival rates and the response to the formation of axiliary
shoots in cotyledonary nodes were compared between two provenances of prickly
narma. Laguna and Manila provenance seeds perminated at 39.16% after four to
seven days and 50.00 after two to five days, respectively. With a survival rate
higher in Manila provenance, the wial node explants inoculated were 52 while in
the Laguna pravenance, only 26 were available for use. Murashige and Skoog
(MS) and Woody Plant Medium (WPM) supplemented with 0.90 mg/L BA alone
or in combination with 0,186 mg/L NAA did not have a remarkable effect on the
growth of the excised embryos. However, the formation of exillary shoots on
cotyledonary shoots and the quality of seedling growth were both affected by the
different concentration and combination of ¢ytokinins edded to the MS multiplica-
tion medium. Seedling growth in Menila provenence was robust; Lagima seedlings
were frail. Cotyledonary nodes from Laguna produced the usnal 2 axillary shoots
per node while in the Manila provenance, three 1o seven exillary shoots per node
were observed in the following treatments: MS + 2,00 mg/L BA + 2.5 mg/L
thidiazuron (TDZ), MS + 2.00 mg BA + 2.5 mg/L zeatin + 2.5 mg TDZ, MS +
200 mg/L BA + 5.0 mg/L seatin, MS + 10.00 mg zeatin, and MS + 10.00 mg/L
LTDZ. This is the first report on multiple axillary shooting in cotyledonary nodes
of narra and il trangformation using dgrobacterium.

Some tissues were suceessfully transformed with 4. tumefaciens LBA 4404
which harbored a binary vector, p81121 (Cloatech, Palo Alto, CA) with genes for
B-glueuronidese (GUS) and neomycin phosphotransferase (NPTIE). The cotyle-
dons were the best tissues that responded to ransformalion &s shown by the
appearance of a blue colar in the ttangactions under the treatment of X-GLUC (5-
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bromo-4-chloro-3-indalyl-8-D-glucuronide} solution, Further tesis with the use of
PCR-based technology are needed 10 supplement Lhe result of the histochemical
test for GUS aetiviry.

Key words: cotyledonary nedes, Agrobaclerium, transformation, Prerocarpus
indicus Willd., narre, provenance, multtple shooting, axillary shoor-
ing, zealir, thidiazuron.

16, EMBRYONIC DEVELOPMENT OF “HANGA™

VIVIAN S. TOLENTINQ! and PRESCILLANO M. ZAMORA?
! Department of Bialogy, Aieneo de Manila University
Loyola Heights, Ateneo de Manile University
Lovele Heights, 1108 Quezon City

nstitute of Bivlogy, Colfege of Science
Liniversity of the Philippires. Diliman, 110} Quezon Cinv

“Hanga™ or Pitiasperum resiniferum Hemsl, is a potential alternative source
of energy because of the petroleum-like propertivs of the oil from the fruit which
is comparable to petroleum due 10 the presence of dihydroterpene and n-haptane
{Bacon 1909; Nahle 1978). The study was conducted to trace and describe the
different stages of development of the embryo from globular to the mafre siage.
The modified clearing technique using NaOH and chloral hydrate was used. Seeds
were removed from the fruits and the embryos in the seeds were isolated. The
embryos wete measured with a-micrometer eyspiece using a BH-2 Olympus
epiflyorescent microscope. Morphological and anatomical descriptions were used
as criteria for classifying the embryos in different siages. Siage | had embryos
which were small and globular in shape. In stage 2, the embryos were in the early-
heart shape, with cotyledons developing. Ir stage 3, the embryos were in the
mid-heart shape with developed cotyledons. A suspensor, t the base of the em-
bryo was observed. In stage 4, the late-hean-shape, the clesvage between the
cotyledons way deeper and the cotyledons more rounded at their tips. The pimary
tissues {protoderm, prosambium, and the ground meristem) were well defined,

One embrya per seed was noted. Approximately 80 to %)% of the seeds
dissected showed the presence of an embryo. The presenice of an embryo and its
developmeniz] siage are not directly related to seed size.

Kep words: embrye, suspensor, pracambium, dibydroterpeve, n-heptane,
colyledons, protoderm, ground meristem Hanga, Pittasporum
restniferuim
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27. THE CULTURE OF Kappaphycus alvaredii (Doty) AT THE
TI!REE DIFFERENT WATER LEVELS IN THE
MARINE WATERS OF NORTUERN POBLACION,

SAN FRANCISCO, CEBU

SERAPION N. TANDUYAXN
Cebu Sute College of Scienee and Technolygy
Fishery and fndwseriud Coltege
San Franclveo, 8150 Cobu

Camotes Istand is noted fur its Camoles Sea, une of the [ishng grounds m
the Philippines. It 3s composed of threz iclands namely: Macijun Island where the
municipality of San Franciseo is located: Poro lsland, which s divided into rwo
iunicipatities, Poro and Tudels; snd the smallest is Ponson Island where the
municipality of Pitar is found. The [shermen in the area are complaining on the
deciine of their catch, The livelihood of the majority of the inhahiants are fishing
and farming and they arc becoming poorer because at present they have no alter-
nativi: livelihood to augnient their incomc.

This study was undertaken to {ind out what fevel of water the Kappachycus
afvarezzi tocally known as “goza’” will grow in the marine water of San Franeisco,
Cebu using the randomized completely biock design (RCBDY), with the increase of
weight as indicator for growth. There were three treatments m the study with three
rephcares such Treanment 1 represents the surface tayer. Treatment 2 represents
the middle Javer, and Treatment 3 represents the bottom layer. Bambhoo rafls were
used to hold the plants at the three different levels. Seedling were selected from
the midpant of the whale plam up ta the up, Plant samples were weighed every 15
days for 43 days.

The area parameters are salimiy, 32-39 parts per thousand {ppt); water lem-
perature, 31-32°C; water seloeity, 4 to 8 scconds per meter, water depth, 3 meters
It 3 75 meters, and water transparency, 2 o 3.5 meters,

Resulls based on the mean weighl of the plant afier 45 Jays show that
surface layer has 1,395 grama; middle laver 1.032.5t grams, and the battom layer
15 834 .44 grams,

Analysts of Vanance (ANOVA) lables shows that thees 15 ne signiticant
difference 1 all the treatments meaning all the Jevels are suitable for poze culture,

Key words:  Kappaphyeus alvarezii. Camoles Sea
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28. YARIATION IN GINGER (Zingiber officinale Rosc.) AND
RELATED TAXA USING ISOZYME PATTERNS

REMEDIOS R, RODEROS! and ERNA LOUISE L. ELIAS®
{Institute of Biology. College of Science and

*Natural Science Research institute
University of the Philippies, Diltman, |11 Quezon City

Ginger (Zingiber officinale Rosc.), an aromatic herb with an underground
rhizome, befongs to the family Zingibernceae. Related wwa such as Zirgiber
zerumber (L.) Smith, Z. purpurewn Rose (syn. Z. cassumuner Roxb.), Oxrrima
spp., and Alpinia spp. have tikewisc been reperted to have sonie economic and
medicinal imporiance, Earlier works done on Zingiber and other members of the
ginger farnily, which largely deal with chemacal. taxonomic, and phamizcognosiic
srudies, revealed genetic variation for several morphological characters, However,
zingiberaceaus plants possess a himited number of morphological featores useful
in classical taxonomic evaluations, making species Jevel ilentification of these
plants difficult in the absence of the parts, especially forgl structures, that bear
these key traits. More recent biochemical studies on two penera, Zingiber and
Curcuma, using differences in isozyme pattcrns have shown interspecific varia-
tions for 2 number of enzyme systems (lbrahtm, 1996); however, such diversity
has not been critically evaluaied. This project was thos undertaken to determinc it
there is significant interspecific and intraspecific variation shown through isozyme
banding patterns and to ascertain if isozyme analyses could prove useful as taxo-
nomic markers in this group of plants. Te do this, protein extracts from mature
leaves of 10 accessions of ginger and rclated taxa (7 Zimgiber, 2 Languas. and |
Curcuma) from at least 3 regions of the Philippines were subjected to electro-
pharetic technigues using polyacrylsmide gels to generate isozyme bonding patterns
for 6 enzyme systems: esterase (EST), peroxidase {PRX), acid phosphatase (ACP),
glutamate oxaloacetate transaminase (GOT), malate debydrogenase (MDH), and
catalase (CAT). Clustenng methods using the Multi-Vanate Siatistical Package
software were performed to analyze the variation in bonding patterns. H was
found that EST, PRX, and ACP showed significant inlerspecific as well as in-
iraspecific variation among the accessions. GOT and MDH revealed sterspecific
variation but did not substantially delincate between samples of the same specics.
CAT, on the other hand, exhibited little variation in all the accessions. Clustering
of the Zingiber offkinale semples was observed 1o be geographicaily affected,
with samples from the north {Luzon) clustering together and those from the south
{Visayas and Singapore) forming anoiher group. These results suggess that the use
of jsozyme banding patterns as taxonomic markers may be possible depending
the enzyme systems being used.
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Key words: Zingiberacese, isozyme, Interspecific variation, intraspecific varia-
lion, ¢lectrophoretic techniques, clustering methods

29, CORRELATION OF PANDANUS ALKALOIDS TO THE
TAXONOMY OF PANDANACEAE

MARIBEL G. NONATO
Phvtochemistry Laboratory, Research Center for the Natural Sciences
University of Santo Tomas, Espafa St., 1008 Mantla

Leaves of P. amanyllifolius, P. dubious, P. simplex, P. laevis, P. veitchil,
and P. varieparus and the species described 35 & cross between P nobifis and P,
vidalif collected from Luzon were detected to contain alkeloids by the Culvenor
Fitzgerald field test. 2. fectarius Sol. On the other hand did nol show a reproduc-
ible response to the alkaloid Reld-test. £. faevis, P. veilchii, and P, variegates
were ali identified to be cultivated vaneties of P. tectoriuy.

The first nove alkaloid, pandamarine, from P. amaridfifolius of the subgenus
Kurzia was reponied tn 1992 by the team from UST RCNS. These were further
substantiated by the report ol 1 more new alkaloids from the same plant. Works by
Garsor and Sjaifullah on the same plant obtained from Indenesiz reveal more new
alkaloids, More recently, this researcher and the group of Prof. N. Aimi of Chiba
University isoleted more new alkaloids from plam materiats obtained from the Pial-
ippines and Thailand. P. dubiny Sprengel, a specics classified under the subgenus,
Rykia, gave similar alkaloids like that from P. amanyliifolins. The results establish
the basic structure of the Pandanus alkaloid to be CoNCy. P nubilis x P. vidalli
yields vomifoliol (blumenel A) suggesting the oceurrence of a false pusitive reac-
tion with the alkaloid-precipitating reagent. No alkalaid was isofated fonn P seciorius
that responded with the field lest. The cultivar P. variegates also did not produce
any alkaloid despite its inilial response Lo the field teat. The defected alkaloids in £,
laevis and P, veitchii are now being studicd. True slkatoids were found present in
species belonging to the subgenera Rvkia and Kurcia. The subgenus Pandanus where
P nabifis x P, vidalii, P. variagatus, and P. tectorius belong 10 was found lo give
false positive tests for alkaloids. All of these observations proved 1o be impaniant Jor
the taxonomic classificateon of these plants. This paper will present the relaltonship
of the alkaleids found ta the Fandanaeeae laxonomy.

Key words: Pandanaceae, chemotaxenomy, slkaloids, Pandanus
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30. LITTORAL FISHES FROM A SEAGRASS AREA IN SAMAL
ISLAND, DAVAOQ DEL NORTE, PHILIPPINES

PORFIRIO A. CARONAN AND NELLIE C. LOPEZ
Institute of Biology, Coileye of Science
University of the Philippines Difiman, 1101 Quezon City

Monlhly fish samplings were conducted in & seagrasss coastal area in Samal
Island, Oavao del Norte, Philippines, from Merch 1998 10 April 1999 to deter-
mine the composition and sbundance of fish populations associated with seagrass
in the area. A customized beach seine was used to collect fish during the day and
at night. A tolal of 5% fish spectes comprising 43 families were caught. The
pipelish, Syngruthoides biacufeaius, and the pufferfish. Canthigaster berneri,
were dominani both in tetal counts and biomass during Lhe day, while at night, the
dominant fishes were the rabbilfish Siganus spinus, Apogon cuccineus, A, fraenatus,
Cheilodipterns mavrodon, and C. quinguetinedtus. Fish 1otal sbundance and bio-
mass were significantiy higher during the day than at night. The dorminant species
based on tota) counts were mostly camivores (39.6%), followed by planktivores
(33.8%), herbivores (24.2%), and omnivores (1.6%). Fish densily in the study
area was 0,46 = 0.0086 ind m-2 and 3.89 = 0.7183 g wer wi m'™.

Key words: seagrass fishes, Samai Istand, Davao del Norte, pipefish, pufferfish,
rabbitfish. camivores, planktivores, herbivores, umnivores

31. THE EFFECTS OF SALINITY ON SURVIVAL AND
GROWTH OF TILAPIA Oreockromis rifoticus EXPOSED AT VARI-
OUS AGES

ARSENIA C. CASAUAY and CHRISTOPHER P, GAMBOA
Institute vf Bivlogy, Colfege of Svience
niversity of the Philippines Diliman. 1101 Quezon City

Tolerance of tilapia, essentially & freshwater fish, to anificial seawater acchi-
mation hascd on survival and growth af 1, 11, 21, 31, and 41 days post-hatching
was determined. Optimum survival (100%) was observed in frv exposed 1o seawa-
ter very seon alter harching. Survival rawes of 56,07, 76.67, 50, and 93.33% were
observed for fry acclimated at 11, 21, 31, and 41 days past-hatching, respectively:
indicating a trend towards increased tnlerance with age. There was no further
statistically significant deviation (P<0.05) as compared to survival of non-aceli-
mated control {96,67%) stariing 31 duys post-hatching. There were no significan
effects on the growth of fish surviving through 61 days post-hatching.
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31. REPRODUCTIVE DEVELOPMENT OF THE SUPERMALE
{YY) TILAPIA (Oreockromis niloticus)

ANNABELLE A, HERRERA!, RINELLA CRUZ. and THE FISH GENETICS
BREEDING PROGRAM-GENETIC BREEDING PROGRAM-
GENETICALLY MALE TILAPIA PROJECT
!Institute of Biology. College of Science
U.P. Difiman, 18] Quezon City

*Fresiwater Ayuacultare Cenier, Cemral Luzon State University
Mufioz, 3120 Nueva Ecija

Histogenesis of the reproductive system of supermale (YY) tilapia and XY
tilapia reared &t the Contral Luzon State University wa alyzed using the paraf-
fin technique. In the course of development, the primordial germ cells appearcd at
the same age in YY and XY at & days posthatch. These cells which wer rgerin
the YY (.85 um) that in the XY male (0.9 um) later established themseives in
the gonadal anlage by davs 9 ro 22. The Jobuies appeared carlier in the YY at day
L5. Blastema of the reproductive duct appeared in the YY at day 23 and in XY at
day 27. By dsy 79, meiotically active cells were abundant in both groups. By day
95, the YY fish showed mature sperm cells in the fully differentisted testis as
compared to day (05 in the XY fish, The supermale consistently demonstrated
bigger testis, thicker somatic tissues, more spermatogenic cclis, and more ad-
vanced developmental stage than XY fish of Lhe same age, Germ celi and nuelcar
size 1 the YY and XY fish were not significantly different by matistical analysis
although the general mend wes bigg atogenic cells in the supermale tila-
pia. Anava (2 0.3} showed signiticant dilference n the size of the tesus,
spermatocysts, and vas deferens. The study showed thal with the same rearing
conditions and same age, the larger supermale tilapia has superior reproductive
capacity with its farger testis and ducts and faster histogenests, differentiation, and

spermatogenests.

Key words: supermale (YY) tilapia, Oreachronis mloticus, histogenests, repro-
ductive development
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33. MORPHOANATOMY OF Hivipara costasa
Quoy and Galmard (Mollmsca: Viviparidae)
DURING EARLY DEVELOPMENT

ZENAIDA G. BAQANAN!, IMELDA F. PAGULAYAN?,
Ard ROBERTO G, PAGULAYAN?
| Department of Natural Science and Mathematics
University of the Philippines College Baguio, 2600 Baguio City

2institute of Biology. College of Science
University of the Philippines. Diliman, 1101 Quezon City

The early development of the freshwater gastropod snail, Fivipara costata
Quoy and Gaimard, was chamclerized by observing the live embryos in the fol-
lowing series: L-cell stage, 2-cell stage, d4-cell stage, &-cell stage, morula stage,
blastulz stage, pastrula stnge, trochophore stage, carly veliger stage, veliger at
start of torsion, veliger at %07 torsion, veliger at 120° torsion, veliger at posi-
torsion, and juvenile stage. The trochophore farval stage was subdivided into 3
substages with different sizes and distinctive characteristics,

The fertitized egg contained a smal) amount of yolk making the embryo
tramsparent unti] late veliger stage. Cleavage was spiral. Cleavage cavity and poler
lobes were absent. The blastula had a wide blastocoele. Gastrulation was by in-
vagination, There was reduced ciliation in the prototroch of rochophore larva and
apical tuft was absent. The veliger larva was of the dominant larval type.

The aetual age of the embryos was not determined in this study because they
were contamed within the brood pouch of the mother and so0 the different slages
were categorized based on their morphologicsl features and relative sizes. The
derivatives of the threc germ layers namely, the ectoderm, mesaderm, and endo-
derm, were determined by histologicel sections using the paraffin method,

The anatomical shifiing in the positions of some larval organs refative to
their point of origin was attributed to torsion during differential growth, These
changes included the shifling of: the heart, kidney, and ureter contained in the
visceral sac from the right to the left side; the anus from left w right; the mantle
cavity from posterior to anterfor; end the crossing over of the right and left
intestina] ganglia.

Key words: Vivipara casiata, morphoanatomy, embryogenesis. organogenesis, wo-
chophore, veliger, torsion, viviparous, histelogy, conchology
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J4. DIVERSITY OF THE MOLLUSCAN GASTROPODS,
Terebralia sulcata AND Cerithidea cinguiata IN TWO
MANGROVE AREAS IN CATANDUANES, BICOL REGION

IMMY T. MASAGCA
Binlogical Science Department, College of Science
De La Safle University, Dusmarifias. 4114 Cavite

Typhoons serve as major stresses in the mangrove commumties of the islend
province of Catanduanes, Bicol region. Such disturbances can shift and change the
strucrure of Moral and macrofaunal species found in the mudflats of mangrove areus.

From Qctober 21-22, 1998, a super-lyphoon damaged the mangrove greas of
the southern portion of Catanduanes, particularly in Lhe municipalities of Bato,
Virac, and San Andres. In order to understand possible changes in the diversity of
bottom dwelling macrofauna, quanlitative surveys were conducted from [998-
1999. This was limited to \he melluscan gastropods, Tercbrafia swicata and
Cerithedia cingulata (Family Fotamididae} The quantitative sampling of the two
species of molluscan gastropods was done along a series of quedrats established in
two study sites. Samples were collected by dividing a square sheet wooden frame
of I-mx I-m into 4 pans. T. sulcata has very unusual abundance lowards the
seaward fringes, while C. cinguluia is abundant towards the fandward fringes. The
former tends (o have preference for high salinity seawater compared to the latter
which mostly aggregate under Nipa palms and mangrove trees where the salinity
is less.

The Panganiban mangrove arez in the north is characterized by river-domi-
nated 2llochthonous setting and low tidal range as evidenced by the narrow tidel
changes during the day. Oco river discharge of freshwater and sediments leads to
the deposition of terrigenous silis, On the other hand, the mangrove area in Virag
shows a compuosite river and wave-dominated setting. Sto. Domingo-Paje river
provides the freshwalter supply and sediments. The mangrove setting in this capi-
tal town represents a combination of high wave energy und nver discharge. The
sand that is debounced by this niver is distributed by waves forming sand sheets,

Surveys conducted from July to September, 1998, showed the mean density
values of 115.42 in Panganiban and 123.72 in Virae for T sufcata. In January-
February, 1999 (2 to 3 months after the super typhoon ravaged the province) feld
surveys were again conducited in the said locations using permanent Wraosects end
quadrats showed significaotly lower mean density values of 75.42 in Panganiban
and $8.25 in Virac from 100 quadrats. In December, 1993, another field survey
was conducted in Virac and very low densities of both 7. sufcate and C. cingulata
were obtained. The decreasing density of the molluscan gastropods in consider-
atian could be attributed to constant floading in the mangrove areas which disturbs
the macrofaunal communities in the province. Hahital change involving changing
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patterns of cuastal landforms and geomomhie processes could explan these changes
in the diversity of molluscan gasiropods.

Ney words: mollusks, gastropods. diversity, density, mangroves, Catanduanes

35. ELECTRON MICROSCOPE ANALYSIS OF SEXUAL INDUC-
TION IN A FISSIPAROUS PLANARIAN,

Dugesia ryukyuensis

JOCELYN CABRERA', ANNABELLE A, HERRERAZ KAZUYA

KOBAYASHP, and MOTONOR! ROSHY?

!Nueva Vizeapa Instinte of Technology

Nuwewa Vizeaya

2Institute of Biolugy, College of Seience

University of the Phifippines Dilimar, 1104 Quezon City
*Department of Life Sviences, Tukyo Institate of Technolugy,
Yokohama, Japan

Minced flatworm, Bdellocephala brunnes, was fed to the asexual mixoploid
biotype Lugesio ryukyuensis {Okinawa-Hiroshima smain} 1o determine if the asexual
worm could be sexualized. Six wecks feeding led 10 full development of the
reproductive urgans of Dugesin. Ultrastructural observations showed features pre-
viously unreported in werms of the same group.

Key words: Dugesia ryukyuensis, Bdellocephala brunnea, sexualization, asexpal
worm, mixoploid hiotpe

36. GILL PARASITES OF Terapon jarbua Forskal,
FROM LINGAYEN GULF

NELLIE C. LOPEZ
Institute of Bivlogy, Callege of Science
University of the Philippines Difiman, {101 Quezon City

Terapon jarbug (Forskal), locally known as “bagoang”, ichebits inshore
waters and brackishwaiers and enter freshwaler bodies. It is found practically all
over the Philippines where it is utilized for food. Examination of the gills of
samples obtained monthly from Lingayen Gulf in La Upion Province, from Jano-
ary to December 1998 resulted in the recovery of parasites. A tolal of {62 specimens
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ranging from 6.0 to 21.2 cm were examined. The most prevalent parasile was a
monogenetic fluke, the others found were crustaceans. The parasite species recov-
ered, prevalence (%), and intensity of infection {rumber per infected host) were:
Diplectanum secundun (Tripatht) (87%, 1-135). Caligus sp {59%, 121} Caligus
pelamydis (Kroyer) (38%. 1-9), Neobrachiefla cheveewxii (van Beneden) (8%, 1-
1), Chalimus larvae (24%, 1-7), and larvae of Grathia sp. (7%, 1-7). For both the
monogenean and crustacean (2s a group) parasites, no significant seasonal differ-
ences in prevalences of infection were observed. However, prevalences of infeclion
were signifieantly higher with bigger specimens than with smaller one.

Key words: Terapon jorbua, Lingayen Gulf, gill paresites, Diplectanum, Caligus,
Neohrachivila, Chalimus, Grathis, monogenea, crusiaces

37, ISOLATION OF INDIGENOUS BACTERIA FOR THE
DEVELOPMENT OF PROBIOTICS IN THE
BIOCONTROL OF CLINJCALLY IMPORTANT
PATHOGENS

DORALYN S. DALISAY, MEGAN GRACE URSUA, GLADYS MAE
VASQUEZ, CHIARA VILLARUZ, and SHEILA URETA
Cotlege of Pharmacy and Medical Technology
University of San Agustin
Gen. Luna Street, 5060 Haifs City

Increasing resistunce of pathogenic microorganisms to artibiolics is 8 major
pubiic heaith problem globally, Resistance of pathogenic microorganisms is lead-
ing 10 increased death and illnesses with consequential expenditure. The use of
antibiotics for bacterial infections hes become ineffective because of the develop-
ment of bacterial resistance. This has led to the isolation of probiolics that are
mos! likely to inhibit and vontrol the prowth of clinieally impenant pathogens.

A total of rwenty baclerial isolates were randomly collected from murine
environmenls in Panay lsland, Philippines. [nhibitory activities of these bacterial
isolates against Stapitylococeus aurens, Pseudomonas aeruginosa. and Strepto-
coccus spp. Were examined using cross streaking procedure and modified semsitivity
test, in vitro, Eleven isolates showed a moderate inhibitory activity agaimst §.
aureus, three against P. aeruginoss, and two against Sireprococcus spp. Two of
the twenty isolates, coded MU4 and SUS, showed a stong inhibitory activity
against S, eureus using the modificd sensitivity test while no significant effect was
observed against P. aeruginosy and Swepiococcus spp. Charucterization of the
bacterial strains using morphological classification revealed that sirains MU4 and
SUS were gram-positive bacilli and gram-negative bacilli, respectively.
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Key words: pathogenic microorganismy, probiotics, Staphylococcus dureus.
FPseudomonas peruginosa. Streptococcus spp.. cross stecaking, anii-
bioticy, gram-positive bacilli, gram-negative bacilli

38. A%-3-KETOSTEROIDS FROM Morinda citrifelia L. AS
POTENTIAL INHIBITORS OF Mycobacterium tuberculosiy H37TRv

JONEL P. SALUDES!, MARY J. GARSONZ, SCOTT (. FRANZBLALU3, and
ALICIA M. AGUINALDO?
! Department of Chemistry, University of San Agustin
Gen. Luna Street, 5000 Hoile Citv

The University of Queensiund
Brishane, QLD 4072, Ausiralia

IGWIL Hansen's Disease Center, Louisiana State University
Batan Rouge, LA, US4

4Research Center for the Natural Sciences
University of Sante Tomas, Esparia Street. {008 Munila

Tuberculosis, a disease once thought {0 be under control due 1o the discov-
ety of effective chemotherapeutic agenls, has come back with a vengeance claiming
the lives of nearty 3 million people in 1993 worldwide. According to WHO, the
Philippines is ranked as the fourth country with the highest incidence of TB 1a
1985, This ancient scovrge, which is now a global epidemic, prompted the scarch
for compounds with antifuberular properties. One promising plant source 18
Morindia citrifolia L. {Rubiaceae). Ethnomedical studies in Hawait, where this
plant is called “noni”, reporied that the Jocals used a concoction from this plant to
treat tuberculosis,

Preliminary in vitro screening conducted on the alcoholic leaf extract of this
plant indicated significant inhibitory acnvity against the virulent Myrobacterium
tuberculosis Hy)Ry, the causative agent of TB. Bicassay-guided punficaion of
the hexane-soluble constitvents of the alcohotic exuect of M. citrifolia L. leaves
yielded a fraction thet exhibited a minimum inhibitory concemration of <2.0 pp/
ml. against the test organism. Reversed phase HPLC purification of this fraction
by isocratic efution using MeOH as mobile phase yielded two A%-3-ketosteroids.
Elucidation of structures was carried out by infrared and nuclear magnetic reso-
nanee spectroscopy and mass spectromeiry and companson with known data,
These were identilied as Stigmasta—4,22-dien-3-one and stigmast-4-cn-3-one.
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Key words:  tuberculosis, chemotherapeutic agent, Morindo citrifolia L., Rubiaceae,
noni, in vilro, Mycobacterium tuberculosis Hy,Rv, A*-3-kciosteroids,
stigmasia-4,22-dien-3-one, stigmast-4-cn-3-one

39, PIGMENTED OFFSPRING OF ALBINO MICE: SCREENING
FOR GAIN-OF-FUNCTION MUTATIONS IN FIVE EXONS
OF THEIR TYROSINASE GENE BY MULTIPLEX
PCR-SSCF ANALYSIS

PAOLC MIGUEL F, MANGAHAS and CYNTHIA PALMES-SALOMA
Neurobiology Research Group
National Institute of Molecular Bivlogy and Biotechnology
University of the Philippines Diliman, 1101 Quezon City

Albinism is a condition marked by the absence or inability to preduce mela-
nin in the body. We previously reported the sercndipitons generation of pigmented
(agouti) mice from albino parents. Since albinism results from loss-of-function
mutations én the genc tyrosinase which encodes the key enzyme that converls
phenolic compounds in the body inte melanin, was screened for pain-of-function
muiatigns in the fyrosinase gene of these agoutimive. As a rapid and sensitive
procedure to detect point mutations in the gene, was simultaneously amplified
multiple exons by maltiplex PCR and performed sinple-strand conformational
polymorphism (SSCP) analysis. We discuss the condilions for multiplex PCR-
SSCP and the applications of this technique o screen for subtle point mutations in
genes which cannot be determined from the length of PCR products alone when
primess flanking excns are used.

Key words: tyrosinase, melanin, albino, multiplex PCR-SSCP, loss-of-function
mutation, gain-of-function mutation
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40. Schefflera odorata INHIBITOR OF MARK ACTIVATION IN
CULTURED AIRWAY SMOOTH MUSCLE CELLS

MARIA CRISTINA R. RAMOS!, GLORIA D, CASTRO BERNAS',
and NIGEL J. PYNE?
{ Research Center for the Natural Science. University of Santo Tomas
Espafia Street, 1008 Manila
2:'.'Je,r.ve:i'rnl'llu.eu'r.r af Pharmacology und Physiolagy.
University of Sirathelvde Glusgow, Scotlond

Milogen activated protein kinase (MAPK) is an enzyme belonging to the
group of phosphotyresine kinases. Phosphatyrosine kinases are enzymes that are
involved in cell growth and proliferation. These enzyme are activated by phespho-
rylation. The effect of the leaf extract of Schefflera odorata on MAPK activation
in airway.smooth muscle (ASM) cells was investigated. Thymidine incorporation
asgay was done to determine if § odorate can inhibit DNA syathesis of ASM
celis. Fetal calf serum (FCS) was used 10 stimulate DNA synthesis in ASM cells.
FCS-stimulated DNA synthiesis was inhibited by 50% when treated with 100 pg/
mL. 5. odorata extract. 1081 100% inhibition of DNA synthesis was ohserved
when the cells were treated with 200 pg/ml.. The effect of Schefflera odoraia on
phospholyrosine kinases in A8} Ils was determirted by SDS-PAGE and Westerm
Blotting. FCS was used tw stimulate the activairon of these enzymes. [mmuanblot
of the ASM cell lysates treare  ith FCS and §. odoraie extract showed con
tration dependent inhibition of band formaton at 205,112, and 42 kDal, The eflect
of 8. edorata on MAPK activation was determined by performing two assays,
MAPK SDS-PAGE mohility shifi and MAPK peplide assay. In SDS-PAGE mo-
bility shifl assay, the activation of MAPK is indicated by its retarded mobility
opon 8DS-PAGE, as observed in ASM celis treated with FCS. However, this
mobility shifl was not observed when the cells were treated with FCS and 100 pgp/
L of 5. odorata. o band was formed at all when the conceniration of §. edorata
was increased to 200 pg/ml. The resull in the MAPK mobility shilt assay was
confirmed by the other assay. the MAP peptide assay,

Key words: MAPK, ASM cells. cell growth, cell proliferation. phosphotyrosine
kinases, thymidin: incorporation assay, MAPK SDS-PAGE mobilty
shifi assay, PAK peptide assay, western blotiing. immenoblol
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41. THE EFFECY OF Tinospora rumphii Boer. ON OVARIAN 38
HYDROXYSTEROID DEHYDROGENNASE
ACTIVITY IN RATS

ELSE G. DAPAT und GLORINA N. POCSIDI{!
Instinae of Bialogy, College of Science
Universtiy of the Philippines Diliman, 110 Quezon City

The antiferiility aflects of Tinospore rumphii Boer!, {“makabuhai”} has
been demonstzaled. In this study, the eftect of Ninaspora rumphit methanod estract
from ar-dried stems on ovarian 3P-hydroxysierodd  dehydrogenase activity 1n
bot virgin and mated (pregnant) rats was investigaed, The enxvme 15 important
in the biosynthesis of repraducyive hormones, The drug i singie doses of 2ukg,
4kp, and Bp/kg was injected inta the ovarsan bursae 1t diastrus tn viegin rats and
at S, 9, and 1816 day of prepnancy in mated rats. Spectropholometrie delermi-
nation of enzyme activily assaved levels ol NADH ai 4, 8, 12, 24, and 48 k aller
rreatmeni. Assay results showed significant reduction of enzyme activity within
the first 24 hours in all the Twraspora treated rats except those treated with the
lowest dose. The effect of ¥yr'kg was comparsble 1 that of 2iwky | Tahydroxs-
bo-icthoxyprogesterone acetate (positive control). There was recovery of enzyme
activity afier 48 hours, Nevertheless. histopathological exsmination wn the ovaries
revealed that meny foliices in the Tinospa-treated rals had hecome atretic just like
in the posttive control but Finsperaca used T2°6 reduction in Yerfiiity and some
gener  fetuses (and not 100°. reduction and no degent  d fetuses as in the
positive conmrol}.

Key words: herbal drug, atrelic ovarian foflicles. anti-feritlity drug, steroid
piosyrthesis, 3b-hydroxysteraid dehydrogenase

41. DESIGN OF A QUANTITATIVE BEHAVIORAL TEST FOR
HYPERACTIVITY IN MUTANT MICE

FRANCIS iSIDORE TOTANES and CYNTHIA PAILMES-SALOMA
Neurobiology Research Group
Natona! Instinute of Molecular Bivlogy and Bintechratogy Coffege of Science
Linpversity of the Phitippines Diliman. 1181 Quezan Citv

We previously reported the serendipitous generstior: of pigmented mice from
albino parents oraily treated with 2 suspected mutager. sadium nitrate. The gain-
of-function mutation resulted in the birth of agouli as weil as black mice in the
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otherwige albino population and this mulation was stebly ransmitted o the germiine.
The pigmented F| agouti mice were further observed to exhibit hyperactive be-
havior relative to same-age albino mice ruising possibility that the hyperactive
behavior may be linked to the coat color phenctype. To test this possibility, we
developed a quantitative hyperactivity test in comjunction with molecular and
genetic studies being done. Here, we describe the experiment set up we developed
to test for hyperactive behavior in mice. We show that eur device could be used
not oaly to quantify the endurance of \he mouse given a particular Lest situation,
but also to determine whether the mouse respects spatial boundaries.

Key words: hyperactive mice, gain-of-function mulation, hypemctivity test, sodium
nitrate, pigmented mice

43. HEPATOTOXICITY OF METALDEHYDE

ARSENIA A, CASAUAY and FELIZARDO N, PULUMBARIT, JR.
{nstitute of Biolagy, College of Science
University of the Philippines. Ditiman, 10! Quezon City

The hepatotoxicity of the molluscicide mewldebyde on non-larget organism
such s milkfish was determined through acute exposure. Chanos chanos finger-
Ilngs were exposed to varyiog concenirations of Parsuailf, camely: 3, 30, 60, 150.
and 300 mg L-! and liver samples were processed for paraffin sectioning,

Light microscopy showed hypertrophic depatocyles in all sublethal treal-
ments. Except for liver sections at 3 mg L', all other treatments revealed sections
with pyknatic nuclei and chromatin clumping > Cytoplasmic vacuolation and loss
of cellulgr architecture were evident in liver sections of fish exposed to 300 mp L.

Key words: hepatotoxicity, PorsnailR, miolluscide, milkfish, fingerlings.

44. ASSESSMENT OF THE ACUTE TOXICITY OF SURFACTANTS
(LAS AND CFAS) USING SELECTED SPECIES OF FISH

EMILYN Q, ESPIRITU!, ENRICO CRUZ!, CRISTINA DANCEL?,
and FABIAN M. DAYRIT?
| Environmental Science Program and 2Department of Chemistry
Atenco de Manila University, 1108 Loyola Heighis, Quezon City

Despite the wide use of surfactants in the Philippines. data ou the environ-
mental woxicity of these compounds to tropical organisms is scanty. The majonty
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of the chronic and sublethal toxicity dawsbases that are avaiiable are limited to
studies in temperate areas involving only a few commercially important types of
surfactants, Henee, the present study aims to determing the acute toxicity of LAS
and CFAS on three local freshwater fish species - common carp (Cyprinus carpio,
Linneus 1758), guppy {Poecifia reticulataj and tilapia (Tilapia rilotica) - under
static-renewal conditions ( | 2h-repiacement of test sohution).

A series of 96-h range-finding tesis was performed to determine the critical
conceatretions Subsequently, $6-h definitive tests was done m order 1o determine
the 96-h (LCSO (mg/L). A series of reference toxicity tests with copper sulfale
were performed in parallel. Test solutions were analyzed every |2 h to determine
actual surfactanl concentration using direct injection negative ion Llecmospmy
lontzation-Mass Spectrometry (neg ESI-MS).

The results of the chemical analysis of the test water showed that CFAS was
pariially degraded after & h and is completely degraded afler 12 h while LAS
concentration remaioed the same gven after 12 h, The rates of change of both LAS
and CFAS concentration-response curves were similar and very shallow implying
that large decreases in conceniration will only bring about small decreases in
toxicity. This further implies a possible similanty in the mode of 1oxic action of
the two compounds on the test orgenisms. The results of the definitive toxicity
tests uhowed that CFAS was found to be 2 1o 3 times more oxic than LAS to all
three species. Tests with the reference toxicant {copper sulfate) showed that the
rank order of sensitivity among the test organisms was as follows: most sensitive
was carp, followed by guppy, with tilzpia as the lcast sensitive. In the absence of a
standardized toxicity test procedure in the Philippines thal can be used or testing
in the aquatic environment, the procedure developed here can be used for future
monitoring studics.

Key words: surfactant toxicity, LAS, CFAS, loxicity tests, carp, guppy. tilepis

45. GENERAL PROTEIN BANDING PATTERNS OF THE
FRESHWATER PRAWN, Macrobrackium Ienceifrons,
COLLECTED FROM YARIOUS SITES IN LAGUNA LAKE

[VAN-MARCELO A. DUKA, MARNI E. CUENO, and VICTOR JUN M. ULAT
Institute of Biologica! Science, College of Arts and Sciences
University of the Philippines Los Bafios, 4031 Laguna

This study was undertaken to gather an everall moleculor fingerprint of the
fresh water prawn, Macrobrachium lanceifrons, using general protefn banding
patteris, Prawn samples collscted from different sites in Leguna Lake were ana-
lyzed through sodium dodecyl sulfate-polyacrylamide get electirophoresis
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{SDS-PAGE). General protein hands showed variation in 1erms of mobilities,
intensities, and individual pattems. However, a peneral banding pattern may be
deciphered from all sampies analyzed; growps of cathodal and anodal protein
bands are apparentiy separated in the prawn. Differential expressions, of proteins
are reflected in minor individual varistions in banding pamerns obseeved.

Key words: freshwaler prawn, Luguna Lake. Macrobrachium lanceifrons. SDS-
PAGE, protein banding pattern, polyacrylamide gei clecirophores:s,
malecular fingemrint, differential expression, cathodal protcins, anodal
proleins

45. PURIFICATION, CHARACTERIZATION, AND
ANTIMICROBIAL SPECTRUM OF A BACTERIOCIN
FROM FERMENTED SAUCE ISOLATE

EVELYN B, DELGADO and IDA F. DALMACIO?

! dtenen de Manilz University, Lovoly Hewghls, 1108 Quezon City
Phitippine Cruncil for Advanced Science and Tecknology Research
and Development
Depuriment of Science and Technolugy
Gen. Surtos Ave., Bictdan. 1631 Taguig

Bactenocins are antimicrobial compounds that recently captured the mterest
of various industries because of their great potenlial of being ellective natural
preserviatives, Some desirable churscteristies are wide range ol pH and heat stabil-
ily. tastelessness, digestibilily due 1o thedr proteinaceots naure, They have already
been consumed for a Jony tme in foods such as fermented dairy and meal prod-
ucts. There are reporied rypes thut prevent listeriosis and histamine poisoning and
some are oseful as penelic markers in the fuod-grade cloning and expression
syslems. Nisin is the well characterized and the only legally approved bacteriocti
a8 preservalive. 1! s classified as an wdditive generally regarded us safe (GRAS).
‘Therefare, knowledge af the propertics of kaown and new bactenacing wili help
in hastening the acceptability of bacteriocin-treated products and promaie their
uitization.

In this study, a bacterioein from Pediococous acidilacticl  wolated from
fermented sausage was exiracted emipluying a current technigue of pH-dependent
cell adsorplion-desorption of proteins. The desired metabolic product was first
adsorbed onto the cell surfaces at pH 5.0 und cells removed from the culnre
medium by centrifugation. 1t was selectivelv releascd at pH 2.0 and dialyzed 10
remove acid and salts, Purilicativn under served phase-HPLC resulted in a vield
up o 5.76 x 105 |imes.
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Mass spectromelry geve a molecuiar weight of 4699 Dal, 2 liule higher than
previously reported pediocins. The bacteriogin was heal toleran when exposed 1o
pasteunzation setting (61.8°C. 3) min and 71.5°C, 13 sec), boilin ~ mperatures at
different ime intervais and autoclaving canditions. 1t was also stable under a wide
pH range (pH 3 tn 9). Well-diffusion assay showed animucrobial activity against
Listeria monecviogenes, a Ciram-positive food pathogenic bacierium and some
lactic actd bacteriu such as Lactobacillus plamarum, Lewconostor mesenieriodes,
and Enteroccocus faecalis,

Parual characierization of the bast  cinshowe g featurcs as pos-
sthie antimicrobial additive in both processed and minimally processed products.

Key words: bacteriocin. Pediococcus acidilactici. pedioctn. purification,
antimicrobial spectrum, preservaiive, adsorprinn-deposition, weli-
dilfusion assay, anti-Lisierta, food additive

47, DNA FINGERPRINTING OF COBALT-60 GAMMA
RADIATION-INDUCED VARIANTS OF FOLIAGE
PLANTS USING AFLP-PCR

TERESA YULO-NAZAREA, ALEJANDRO Q. NATO, JR,
amd CAROL BALDOVING-COLOMA
Philinpine Nuclear Research Institute
Commonwealth Avenue, Diliman, 1101 Quezon City

DNA fingerprinting of cobalt-60 gemma radiation-induced variants of #
faliage plant {Murraya exotica) was studied using amplified fragment fength poly-
morphism (AFLP} coupled to polymerase chain reaction (PCR) technology.
Development of the AFLP-PCR protocol was evtablisiied for vanants of Murraya
and Dracaena where polymarphisms are observed using spevific selective nucle-
etide primer pairs to produce unique DNA fingerprints electrophoresed in
denaturing acrvlamide gel. Geromic DNA vsed in fingerprinting study was ex-
tracied from leaves of a stable mutant of Murrgyu exorica at M,V vegetative
suge, AFLP-2CR amplified fragments produce specific DNA fingerprints for
each variant plant thel could he used to idontify gamma radiation<induced poly-
morphisms, Genetic markers induced by gamma radiation and observed in AFLP
DNA fingerprints were documented apanst morphological changes of the variam
foliage and encoded in the databsse for Afurreya exotica. Graphic computer data-
base serves as specialized catalogue of vanant plents and includes achal
phorographs of plants showing variations in feaves. flowers, and size and dam on
DNA fingerprints. Thue, a simplified selection process would be available o plant
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breeders and commercial plant exporters which would faciliate mass propagation
within a shorter growth period of desired variant planls.

Key words: AFLP, PCR, omamentals, radation. DNA fingerprinting,

48, MITOCHONDRAL DNA (mtDNA) POLYMORPHISM IN THE
ASIAN HONEYBEFE, Apis cerans F. IN THE PHILIPPINES

LYNN S. VILLAFUETE!, RITA P. LAUDE', and DEBORAH R, SMITH?
'Institute of Biologicai Science, College of Arts and Sciences
University of the Philippines Los Baiios. College, 4031 Laguna
*Depariment of Eniomology, Haworth Hall
University of Kansas, Lawrence, KS 66043 USA

Mitochendrial nucleotide sequence was used 1o characterize the intergenic
region between cytochrome axidase I (COl) and eytochrome oxidase £ {COIl) in
the molochondrial DNA (mtDNA) of the honeybee Apis cerana F. from four
geographicaily isolated islands in the Philippines (P2lawan, Luzon Hightand and
Lowland, Visayas, and Mindanaa). Sequencing dats revealed @ 99 base pair non-
coding region predominantly composed of adenine {A) and thymine (T). It is
characterized by a “stem™ sequence where nio sequence varation was abserved but
had [% varisbles sites found within the segment generating eight (8) haplotypes.
The milschondrial gene tree based on these haptotypes had a branch with Luzon
and two of the Visayas and Mindanao haplatypes and another branch with the
Palawan together with the rest of the Visayas and Mindanao haplotypes. The 3’
end of the leucine+RNA gene was also sequenced but the 29 base pair segment
was too short 10 yield encugh informative characters 1o differentizie between
hapiotytes.

The mtDNA sequences of Lhe Philippine honeybees were alsa compared to
known mtDNA sequences of Apis cerana F. from Bomea, Sulawesi, fava, end
Sangihe mDNA sequences. The mitochondnial gene tree obtained showed a branch
supporung Palawan haplotype together with Bomeo and Java, es well as the
Ozamis and Cebu haplotype from the VYisayas and Mindanao group. While the
Luzon haplotypes were on the other branch with the rest of the Visayas and
Mindanao haplotypes. Migration of bees during the early gepiogic kistory of the
Philippines may have contribuled to the gene flow, thus the shared or closely
related haplotypes.

Mitochondrial genome polymorphism exists among the Philippine Apis cerana
F. The sequence diversity supports morphometric studies on Philippine honeybees
showing the distinct separation of the Palawsn populations but ¢ould not. how-
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ever, delineate between (he Luzon Lowland and Highland region. Furthermore, it
showed epormous diversity amony the populations from the Visayas and Mindanao
regions.

Key words: Apis cerama F., honeybees, mitochondreal DNA {mtDNA), intergenic
region, cytochrome oxidase | and B[, m!DNA sequence,
polyacrylamide gel electrophoresis, haplotypes, mitochondrial gene
tree, genome polymorphism

49, MECHANISM OF DNA IMMUNIZATION: HOW DNA
VACCINES INITIATE IMMUNE RESPONSES

CELIA T. TORRES-VILLANUEVAL AKIKO IWASAKIZ,
BRIAN . BARBER, and HARRIEL L. ROBINSON4

! Natianal Institute of Molecutar Biviogy and Biotechnology
University of the Phifippines Difiman, 1101 Quezon Cin

“Nationgl Instisutes of Health, Bethesdu, Marvland, US.A
IUniversiiy of Toranta, Taronlo, Canada

*Yerkes Primate Research Center, Emory University, Alanta, Georgia, {'54

The purpose of this study is 1o elucidate the mechanism by which DNA
inimunization initiates immune responses. We fouad thal the site of DNA inocula-
tion {largel sile) played different roles in gene gun and intramuscular {IM)
immunization of mice. The skin wmrget site {following pene gun), but noy the
muscle, played 2 centel, but not completely essentiz!, role in initiating antibody
and cytotoxac T lymphocyte (CTL) responses. These results tndicate that the skin
targel site, which is nich in bone-marow denved cells, plays bigger a role than 1he
relatively immune-privileged muscle target site io DNA immunization. However,
for both methods of immunization. CTL responses were restricted (0 antigen
presentatton by bone marcow-derived cells, not by skin or muscle cells. Further-
more, we found that antigen secretion, which presumably would lead t increased
antigen migration by lymphoid tissues and increased antigen wptake by antigen-
prescnling cells, thus leading to increased antigen presentation in the context of
MCH class [, did not enhance antibody responses. We propose a model for the
mechanism of tnitigtion of immunc responses by DNA immunization based on
these resuits and taking them within the contexi of resulis fram other tnvestigators
in the field. We propose that DNA immunization bmliales immune responses
primanly by the direct wansfection of bone marrow-derived cells thal migeate
rapidly ou? of the trget site into lymphoid lissues. and that aniigen expression by
skin cells may be involved i raising maximal responges.
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Key words: DNA immunizatin, DNA vaccines, antigen-presenving cells, anitgen
secretion, iminune response

50. SEQUENCE ANALYSIS OF DNA YACCINE CONSTRUCTS:
DETERMINING POTENTIAL RISK FOR HOMOLOGOUS
RECOMBINATION WITH THE HUMAN GENOME AND
OPTIMIZING CODON USAGE

CELIA T. TORRES-VILLANUEV A and GODWIN VIVAR
DN4 Vaceine Laharatory,
National Instindte of Molecular Bialogy and Biotechnology
University of the Philippines Ditiman, {101 Quezon City

DNA immunization is a novel and highly elfeclive means of immunization
whereby plasmid DNA {DNA vaccines) encoding for antigens are delivered di-
recily into animals or patients whose ceils will then express the antigen. DNA
i upiz  n comes with the potential risk of the A vaccine integrating into
the human genome by homologous recnmbination, thus possibly causing muta-
tons that may lead w carcinogenesis, In addition, the use of gere sequences from
pathopens distamly elated ro humans. e.g., malara, may affect antigen expression
in the br wccinee.

This study is designed to analyze, using the BLAST family of programs, the
DNA sequences of multi-epitnpe DNA vaccnes against dengue and malana con-
structed ia our lahoratory. The possibility of integration of the various DNA
viccines with the human genome was examint  y seé ng ft omologies
between the DNA vaceines and known human genome sequences. In addition, the
sequences were analyzed with respect o the mouse genome, since the ammal
model used in our lab is the mouse. We have extended these studies 10 a DNA
vaceine for hog ¢t 4. 1o be used in swine, tn determine whether this veterinary
vacrine mav imegrate with the pig genome. Swdies will also be conducted to
detect actual integration of DNA vaccines into the genomes of revipient mice.

Finally. we anaivzed the sequences used for the meleria DNA vaccines and
found that some of the malaria codons in our constructs are rarely used in humzns
and may therefore hamper efficient antigen expression in human vaccines. Ma-
laria DNA vaccine construcls arc now heing designed with optimized human
condon usage. which will bupefully enhance the expression, and thus the antige-
nicity. of these vaccines.

Key words: DNA vaccines, sequence analysrs, safety, homologous recombination,
coden usage
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51. USE OF RIBOTYPING AND RAMDOM AMPLIFIED
POLYMORPRIC DNA (RAPD) TO DIFFERENTIATE
STRAINS OF Burkholderia andropogonis

RINA D. BAGSIC-OPULENCIA!, ALLEN CHRIS HAYWARDZ, and
MARK FEGAN?
Microhiology Division, University of the Phifippines Las Basos, College, Laguna

2Conperative Research Center for Tropical Plawt Pathology,
The University of Queensiand
8t. Lucia, Brishane, Queensland, Australia

Burkholderia andropogonis causes leaf spots, streaks, and stripes on a wide
variety of host plants such as com, coffee, chick pea, and velvet bean. The strains
of B. andrupogonis are highly similar in phenotypic traits such as cultural, mor-
phological, and physiological characteristics. However. the host range of B.
andropogonis is exceptionally wide and diverse and B. andropogonis has wide
geographical distribution. Seme workers had attempted to group strains of 8.
andropogenis from different host plants based on pathogenicity atl serological
properiies. However, the observed differences in host specificity were insufficient
lo warrant eswblishmenl of pathovars and no further work has been reponed 1o
support establishment of serovars. Knowing the relationship among strains of 8.
andropogonis will help 1o identify outhreaks, 10 determine its mode of acquisition
among strains of 8, andrapogonis will help 10 identify outbreaks, 1o determine its
mode of acquisition, and tw define preventive measures. Unlike phenotypic prop-
enies which are not reliable for strain differentiation dug tw their low reproducibility
and itherent variability, genotypic traits are nol affected by Lhe physiologicat state
of the vrganism. In this study. genolypic metheds such as nibolyping and random-
amplified polymatphihc DNA {RAPD) were used to determine the relationship
among 29 strains of 8 andrepogenis. in fibotyping, the chromosemal DNA was
digested with either Sal [. Pst 1, or Xho | and probed by digoxigen-liabeled 168
tDNA of B. andropagonis. {lybrids were detecied by chemiluminescence. In RAPD,
each of the seven commercially available primers was uged in low stringency
polymerase chain reaction (annealing at 37°C). The amplification products were
eicctrophoresed on agarose gel. The difference berween the panem generated by
ribotyping and RAPD was established visually on the presence or zbsence of onc
or several bands. Similarity coefficients for peirwise combination were deter-
mined by Dice coefficient and clustered by the unweighted pair group method
with arithmetic mean (UPGMA) procedure. All cumputations were performed
using the NTSYS-PC program. Numerical analysis of the ribnpalterns generated
by Saf I, Pst |, and XAn | produced a2 phenogram where the strains were divided
into 11 clusters at & similanity of %0%. In additron, the presence of »ri operons
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was revealed in 5. andropogosis. RAPD analysis with seven primers grouped the
straing inw 12 clusters at & similarly of 90%. Comparison of the phenograms
generabed by ribotyping and RAPD revealed that the clusters of sirains at 0%
similarity were similar for these two methods, However, the relationship between
clusters varied berween riboryping and RAPD, producing phenograms with differ-
ent groups of clusters and different overll struciure between these rwo methods.
There was no strict correlation between the clusters and the ime when the strains
were isolated or the geographical origin of the isolates; between the clusters and
ortginal host; and between the clusters and pathogenicity of the strains.

Key wordy: Burkhaleria andropoganis, niboryping, RAPD, genorypic methods

52, CLONING AND CHARACTERIZATION OF THE ACYL
CARRIER PROTEIN (ACP) GENE OF THE COCONUT
(Cocos nucifera L.} ENDOSPERM

VICTOR JUN M. ULAT1, MERLYN §, MENDIORO!,
IVAN-MARCELD A. DUKA!, MARNI E, CUEND!,
MA. GENALEEN Q. DIAZ!, RITA P, LAUDE', ANTONIO LAURENAZ,
and EVELYN MAE T. MENDOZA?
Institute of Bivlogical Science, College of Arts and Sciences
University of the Philippines Los Barios. Colfege, 4031 Laguna

Acyl carrier protein (ACP) is an essential cofactor in the synthesis of fatty
acids. We repont here the isolation and characterization of the ACP gene From
caconut. The coconut endosperm ACP gene was isolated by RT-PCR using de-
penemate aliganucleotide primers designed specifically for the conserved region of
multiply aligned ACP gene sequences from other plant species. The ~200 bp PCR
product generated was cloned into 2 vector. DNA-sequence analysis and Southern
and Northern blot analyses were subsequently performed. The resulis and future
prospects for the cloned coconul seed ACP gene are also discussed,

Key words: acyl carrier pratein, ACP, cloning, RT-PCR, Southern Blot, Northern
Bloy, DNA sequence, primer design
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53. THE COCONUT GENE PROJECT: PRIMER DESIGN

IVAN-MARCELQ A, DUKA'!, MARNI E. CUENG?, VICTOR JUN M. ULAT?
MERLYN 8. MENDIORO!, MA, GENALEEN Q. DIAZ!, RITA P. LAUDE!,
ANTONIO C. LAURENAZ, and EVELYN MAE T. MENDOZA?
!nstinite of Biological Science. College of Arts und Sciences and

*Institute of Plant Breeding, College of Agriculture
University of the Philippines Los Badias, College, 4031 Laguna

The general objective of the coconut gene project is to modify the fatty acid
composition of coconut oil by genetic engineering. Genes for key enzymes in the
lipid metabolism of voconut will be cloned and sequenced. Final expression of
these penes in the coconut will be dependent on successful tirsue culture methods
already being worked out by the Philippine Coconut Authority (PCA).

Accomplishments so far include outlined steps and procedures that one may
following designing PCR primers, Bath the intemet and 2 software called Vector
NT! have been utilized in PCR primer design, a necessary start poinl in the said
project, General guidelines for PCR primer design are hereby discussed.

Key words: vector NT! suite, primer design, lipid metabolism, Polymerase Chain
Reaction (PCR), internet, annealing temperature {Tm), % GC, entropy,
enthalpy, free energy






