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Fyziologie: studium funkci

Imunologie: studium obranyschopnosti

Srovnavaci a ekologicky p Fistup:

— ZIVo €ichoveé v cetné ¢lov éka
- SIrSi mezioborovy p Fistup nez na LF




Vychova k v edecké praci:

e vyuzivani informa ¢€nich zdroj U
» experimentalni laboratorni praxe

* hodnoceni vysledk U
* prezentace vlastnich vysledk u




Uplatn éni:

 Biomedicinsky zakladni vyzkum (AV CR,

Univerzity, Ustavy)

Klinicka pracovist € a laborato fe (humanni,
veterinarni)

Zemedélsky orientovany vyzkum

Soukrome firmy




Skupina imunologie hmyzu
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Odctleni fyziologie a imunologie zivacha
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Hmyzi hemocyty:

R e e —

_ plasmatocyty

- granulocyty
- spherulocyty

- oenocyty

Imunitni reakce hemociyt

- fagocytoza
- enkapsulace
- nodulace

- koagulace
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Inner
Cecropin membrane

(P9, sarcotoxin |, bactericidin,
lepidopteran) /
insect defensin

(sapecin, phormicin, royalisin)

Proline-rich peptides
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Obr. 1 : Navrzené schemégobeni indukovanych antibakterialnich protemn
peptidi na bur¢nou sénu bakterii  (Hultmark 1993)
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Elektroforéeza SDS — PAGGE

(sodiumdodecyhbulfat polyacrylamidegradientgel electrophoresis)
gely vznikaji polymeraci akrylamidu.a N’,N’-methylesbkrylamidu

SDS (sodium dodecylsulfat) se vaze shoda vSechny proteiny

v poneru 1,4 g/ 1g proteinu ar@dava jim silny zaporny naboj

mercaptoethanol - roz%ii disulfidické mistky v molekulach protein

vertikalni elektroforéza SE 600 (Hoefer Scientifistiuments)

5 % koncentréni gel a sepatmi gel (14 x 10,5 cm) s gradientem
akrylamidu 7,5 — 20,0 %

déleni proteirti probihalo ve dvou gelech, kazdy z nich pro 15 vizork
standard (SDS-PAGE Molecular Weight Standard Broatgea
Bio-Rad; 6,5 - 200 kDa)

gely byly barveny stbrem podle Kirkeby et al. (1993)




Vyhodnocovani gél.

- videodensitometr GS-670 a software Molecular Analgsd-Rad)

Profilova analyza:

o kvalitativni:
MW jednotlivych proteinovych frakci hemolymfy
o kvantitativni:
pomer zastoupeni jednotlivych proteinovych frakei

mezi samci a samicemélem vyvoje




Profilova analyza:

* rozcklené vzorky na polyakrylamidovem gelu
 absorldni kiivka (osa x — vzdalenast od startu, osa y — opticka hustota
o tabulka s utfenou molekulovou hmotnaosti frakci (MW) a plochou piku

=
(]

W | m || |w|a] =




Proteinoveé spektrum hemolymfy

bource morusoveho Bombyx mort)




Bombyx mori (Lepidoptera, Bombycidae)

bulharsky monovaoltinni hybrid AS x KK




diapauza

prezimovéni ; ,
//’ ——

4 uméld lihen

lihnuti
(11-13 dni,25°C) ki {
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nové vylihnuta
_;arva
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housenka 1l.instaru
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\&/ sber zamotku - 2 cvl kdni
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Zivotni cyklus bource morusovél® mori, upraveno podle Lim et al., 1990.




Bombyx mori — samice

S —standard; 1. - 9. den V. instaru; PR — prepupari;,. de
Z — kukla z&atek; S — kukla $&d; K — kukla konec.

vitellogeniny 178 kDa _y, p— !E.‘ﬁ

PF1 128kDa >

zasobni proteiny 70-80 kDa -’L’F;"

PF2 52 kDa _ypt
PF3 45 kDa

PF4 42kDa _y i
PF5 40 kDa

polypeptidy 30 kDa {::,..,,
PF6 26 kDa —y i e

PF7 18kDa _y/




Proteinove spektrum hemolymfy
zavijece voskovéeho Galleria mellonella)




Galleria mellonella (Lepidoptera, Pyralidae)




RESULTS

Protein Profiles

ApoLpI 230 - 250 kDa

Storage proteins
72 - 84 kDa

45 kDa

ApolLp IIT 14 - 18 kDa

Fig. 1. Acrylamide gradient gel
pupae (samples 6-9) hemolymph of &. mellonella. Samples with increasing concentration of bor'lc

acid: 0.00 ppm (1, 6). 156 ppm (2, 7). 620 ppm (3, 8). 1250 ppm (4, 9) and 2500 ppm (5).
Main protein groups of proteins are described on the left margin as well as 45 kDa protein
fraction according to protein standards (S).




Aktivita lysozymu v hemolymfé




Gram (-) Gram (+)

E coli K112 E. coli DH5a S. parotyphi A S. choleraesuis B. subtilis M. luteus
y =7,245x + 88,08

012 3456 7 8 9 101112 1314151617 1819 20
100 1 100 lysozym mg/ml
Lysozyme Concentrations (ug/ml)

radialni diftze v agaroze
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Silkworm (Bombyx mori) Hemocytes Do Not Produce
Reactive Oxygen Metabolites As a Part
of Defense Mechanisms

P. HyeSL:, M, CizP, L, Kusavab, A, Lok

wimal Physiology arid Gen aoligy, Faculty uf Science, Masarvk University, 611 37 Bro, Crechio

1263 Beni,

ABSTRACT. To investigate whether hemocytes
oxygen es (ROS) as part of the oxidative killing of invading pathogens, the production of ROS was
mueasured as a luminol- and lueigenin-enhanced chemiluminescence of unstimulated or stimulated (zymosan
particles, phorbal myristate acetate, calcium tonophore. niee starch or Xenorhabdus nemaie
Iyraph, No detectable ROS production was found. The spontaneous and activaded ROS producti
with hemocytes, e under the conditions when the antioxidative potential of hemolymph plasma was elimi-
: isolated hemocytes was observed by spectro-
: ¢ (using dihydrothedamine and hydrocthidine
> none of the experimental approaches used indicated the production of ROS by

Hemocytes are basic to the mvertebrate innate immune system that 1s divaided into cellular and hu-
moral defense responses. The most common types of hemocytes reported in the literature are prohemocytes,
plasmatocytes, spherulocytes and enocytes (Yamashita and Twahuchi 200105 Lavine and Strand
2002). ° have been identified by their morphology and histochemcal and functional reactions (e
Gardiner and Strand 1999}, Four basic lypes of hemocyle immune reactions have been described: phagocy-
tosi always connected with a particular type
of hemocytes, During phagocytosis. plasmatecyles and granulocyles are mainly activated while other Lypes

of hemocytes have mostly no possibility to phagocytose. Mechanisms participating in the recognition of

foreign material are still under study (Lavine and Strand 2002).

The produetion of reactive ¢ 11 gpecies (ROS) seems to be an important micrabicidal factor in
both invertebrate hemocytes and verebrate phagocvtes since an increase in ROS production by activated
hemocytes of some invertebrates such as Bivalvia, Clitellata, Malacostraca, Avacimida, Fehinoidea or Asci-
diacea has been reported (eg., Nakamura e af. 1985 Ho e ol 1992; Bell and Smith 1993, Valembois and
Lassegues 1995; Lambert and Nicolas 1998; Ordas er ol 2000: Pereira ef o, 2001; Azumi ef af, 2002). How-

reports about similar mechanisms ininseels are controversial. The aim of the present study was w

svles of Bowibnvx mord can produce ROS as part of oxidative killing inva-

ding pathogens, Understanding of the defense mechanisms of B, wiord has a high significance for providing

a better insight into the evoltion of animal immune systems; it also has a greal impact on silk production
sericulture.

MATERIALS AND METHODS

Sample preparaieon. The hemolymph of the Japan polyvoltinne NO2 = CO2 hybrid of the silkworm,
Bembyx mori LIt 1758 (4 optera, Bombyeidae), was obtained from larvae of the Sth instar. Larvae

were reared on mulberry leaves (Morus o, A lititwae, The sex was not determined, After the collection of

the hemalymph from the first-pair proleg {approximately 150 pl per larva), phenylthiourea was added 1o
protect the hemolymph [rom melanizanon. (It was verified that this agent does not have a significant effec

Reactive oxygen metabolites
detection:

- chemitluminiscence

- spectrophatometry
- NBT test
- cytochrome ¢ reduction

- fluorometry
- DHR 123 staining
- HE staining

- total radical-trapping antioxidativ
potential (TRAP)




Entomopatogenti hlistovky (EPN)

trida: Nematoda (Nematoda)
rad: H&ata (Anguilata)
celed’: Seinernematidae

Heter orhabditidae

* vyskytuji se volg v padé
» selektivita - vyhradé& entomopatogenni
* nizké teplotni optimum - do 20°C

* vyuzivaji se jako progtdek biologického boje







Kultivace hlistovek na nahradnim hostiteli:
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METODY

(1. Hirozenainvaze EPN:

= larvy G. mellonella nebo larvyAmphimallon sp.,Hoplia sp. + 25 EPN, 10% vlhkost

bace 20 — 24 hodin za laboratorni teploty
2ikem bylo pouzito 70 k€. mellonella, 23 ksAmphimallon sp. a 23 kdHoplia sp.




Témata bakal&kych a diplomovych praci tykajicich se
entomopatogennich hlistovek |sou zgema na:

o testy patogenicity jednotlivych EPN
» srovnani invaze EPN do hostiteledznych prostedich

e obrana hostitelei¢i EPN

e moznosti biologického boje s hmyzimiisici




sledkem |sO

bakal&skeé a diplomove prace

postery a pednasky na konferencich

publikace
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Silkworm (Bombyx mori) Hemocytes Do Not Produce
Reactive Oxygen Metabolites As a Part

of Defense Mechanisms
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ABSTRACT, To investigats wholsr hetmocyies of Sombyi morl (L boplar) Jervae:prodice esctive
yeen specis (ROS) as pert of the oxidative killing of invading pathogens, the production of ROS was

mesured as a luminol- and | of d or stimulated (zymosan

particles. phorbol myristate acefate, calcium mmmhsm rice starch or Amm/v.r/n/m nema

Iymph. No detectable ROS production was found. The spantaneons and activated ROS praduction me:

Wvih hemoeyte, .. under the condiions whe the antioxidative potential of hemolymph plasina was Umm,

nated, was again undetcetable. Likewise, ROS production by isolated hemocytes was

‘ﬂmwm‘hm (NBT test, cylochrome ¢ assay) and fluorimetric (using dihydrorhodsmine and hydrocthidine

probes) methods. Hence none of the experimental approaches used indicated the production of ROS. by

hemocytes of . mori larvae as past of their immune respanse.

Hemocytes are basic (0 the invertebrate innate immune system that is divided into cellular and hur
defense responses. The most common types of hemoeytes reported in the literature are prohemocytes,
s, spherulocytes and enocytes (Yamashita and Iwabuchi 2001; Lavine and Strand
have been identified by their morphology and histochemical and functional reactions (e.g.
Gardiner and Strand 1999). Four hasic Lypes of hemocyle immune reactions have been described: phagocy-
tsis, cncapalation,nodalation nd oo, Theseaeiviissar ahways comnisd it parilar e
of hemocytes. During phagoeytosis, plasmatoeytes and granuloeyles are maialy activated while other types
st e RaS A4 70 G b phksovies Mo ase BAPHED bR 1€ v e o
foreign matesial are still under study (Laving and Strand 2002).

The production of reactive oxygen species (ROS) scems to be an important micrabicidal factor in
both invertebrate hemocytes and vertebrate phagacytes sinee an increase in ROS production by activated
hemocytes ¢ inver as Bivalvia, Clitellata, Matacostraca, Aracknida, Echinoidea or Ascis

Nakamura ef af. 1985; I ef al. 1992; Bell and Smith 1993; Valembeis and

00: Pereira ef al. 2001; Azumi et al. 2002). How-

& are controversial. The aim of the present study was

imestigate whether stimulated hemoeytes of Bonys mor can produce ROS as part of oxidative Killng invi-

ding pathogens. Understanding of the defense mechanisms of B, e has a high significance for providing

abetter insight into the evolution of animal immune systems; it also has a greal impact on silk production
sericulture,

MATERIALS AND METHODS

Sample preparation. The hemolymph of the Japan polyvoltinne NO2 x CO2 hybrid of the silkwortn,
Bombye mori LINSE 1758 (Lepidoptera, Bombycidae), was oblained from larva of the Sth instar. Larvae

were reared on mulbarry leaves (Morus afbe) ad libitun. The sex was not determined. After the collection of
the hemolymph from the first-puir proleg (approximately 150 L per larva), phenylthiourea was added 1o
protect the hemolymph from melanization, (It was verified that this agent docs not have 4 significant effect
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Chemiluminescence of lucigenin is dependent on

experimental conditions
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ABSTRACT: The air of he siudy was (0 test the effect of experimental conditions such as

on chemiluminescence (CL) o 10 mol/L lucigenin dissolved in various types of solvents. Tn

313 or 400 am) induced a significant increase in CL of luc
10" mol/L lucigenin. All wavelengths sed hadl a s
ed i di10 or in dimethyl sulphoric (onson
of 10 mol/L. and 10°* mol/L lucigenin dissolve
( 37°C or 40°C) already at
can be summarized thal temperatures higher than

Ived in bozate buffer. This effect was the most abvious for
13 it i o sl chavges e CL activity of
Different resuls for yerfous solvenia were ol dependent o6 P
110 orste e b epending on the solution femper-
6 h incubation period. I

irnadiation are among those factors which signiicantly

affect the result of analysis when lucigenin is used as @ luminophor. Copyright © 2064 John Wiley & Sons, Lid.

KEYWORDS: chemiluminescence: lucigenin light irradiatior

INTRODUCTION

Lucigenin has frequently been used in the Tuminescent
detection of superoxide anion radical (O,) pro

by various enzymatic and cellular systems (1-3). The
three key steps for det (2) one electron
reduction of Lucigenin (Luc*) to cation radical (Luck')
(b) reaction with O; Lo vield lucige:

and (¢) the decomposition of Iucig

clectronically excited N-methylacridone which emits
photons when relaxed to ground state (1),

The auto-oxidation of LucH™ with 4 simultaneous
producton of 0 gan be complicatin fator (3,4) and
thus experimental conditions can significantly affect th

abseived ananexpectad
excitation of lucigenin in various types of previous
experiments (see Resuls and Discussion). Therefore,
the aim of this study was 10 test the effect of experi-
mental canditions, such as temperature and |
ation, on chemiluminescence (CL) of lucigenin dissolved
in various types of solvent

Correspondence to: A Lojek, Tastitute of Biophysics, Academy of
Sciences of the Crcelr Republic, Kralavopelskar 135, Brno 61263, Crech
Repiic

E-mait: alojok@ibp.er

Contract/grant. spossor: Grant_ Agency of the Croch Republic
Contrset/gtant number: 5241

Capytight £ 2004 John Wiley & Sons, Lid

emperatu

MATERIALS AND METHODS

Reagents

Solutions of  107-10° molL.  lucigenin  (bis-N-
methylaeridinium nitrate, Sigma) were prepared in thre
types of solvents: sodium borate buffer. pH 9.0 (1.24 g
HLBO, and 7.63 g Na,B,0,10H,0 in 500 mL distilled
water, both chemicals from Fluka). dimethyl sulphoxide
(DMSO, Sigma) or distilled FLO. All solutions were
stored at =30°C before use. All chemicals used were of
analytical grade.

Chemiluminescence assay

Lucigenin solutions or solvents alone were pre
incubated for 1S min to raise them to the required
temperature (25°C, 30°C. 37°C or 40°C). CL emission
of samples (reaction volume 200 uL) was measured in
triplicates in 10 min intervals for 16 h using BioOrbit
1251 luminometer (Bio-Orbit. Finland), The data are
preseated in mV

The effect of radiation

To test the effect of radiation, 1 mL 107 mol/L fucigenin
was irradiated in plastic dishes al room temperature
with UV light (280, 247, 313

29 e Oriol Solar Simclator for 10 min, the doseswas




