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Professor Shigetane Ishiwata
(1868-1941)

Ishiwata, S., 1901. On a type of severe Xacherie (sotto disease). Dainihon Sanshi Kaiho

114, 1-5 [Original in Japonés].




{Uber die Schiaffsucht der Mehlmottenraupe (Ephestia
cithniella Zell,) und ihren Erreger Baciéllus
thuringiensis n. sp.

Von

Ernst Berliner,
%. Zt. im Felde.

(2it 7 Textabbildungen.)

1. Einleitung.

Im Jahre 1911 veroffentlichte ich in der ,Zeitschrift fiir das ge-
samte Getreidewesen unter dem Titel: ,,Uber die Schlaffsucht der Mehl-
mottenraupe’ eine vorliufige Mitteilung, in welcher ich eine Krankheit
beschrieb, die unter giinstigen Umsténden unter den Raupen der als
kosmopolitischen Schidling beriichtigten Mehlmotte (Ephesiie kithniella
Zell)) ausserordentliche Verheerungen anrichtete. Da ich durch meine
Ubersicdelung nach Halle gezwungen bin, die darauf beziiglichen Unter-
suchungen, welche in der ,Versuchsanstalt fiir Getreideverarbeitung®
ausgefithrt wurden, zum Abschluss zu bringen, geien die gewonnenen
Ergebnisse hier niedergelegt. Den Herren Direkioren der Versuche-
anstalt in Berlin, Prof. Dr. Buchwald und Dr. M. P. Neumann,
mochte ich auch an dieser Stelle meinen aufrichtigen Dank fiir das dieser
Arheit entgegengebrachte Interesse aussprechen.

Die von mir in Anlehnung an die Benennung &hnlicher Raupen-
keankheiten als Schlaffsucht bezeichnete seuchenhafte Erkrankung trat
im Sommer 1909 in einer Sendung von Mehimottenraupen auf, die ich
zum Studium der Parasiten dieser Tiere aus einer thiiringischen Miihle
erhalten hatte, breitete sich bald in der Versuchsanstalt fiir Getreide-
verarheitung aus und bot mir so mehrere Jahre hindurch bequeme Ge-
legenheit zu ihrem Studium.

2. Das Krankheitsbild.

In ihren Anfangsstadien kann die Schlaffsucht mit Sicherheit nur
durch die mikroskopische Untersuchung erkannt werden. Die be-
fallenen Raupen unterscheiden sich dusserlich fast in nichis von den
gesunden, nur dass sie meist ihren bisherigen Aufenthaltsort verlassen
und gleich den vor der Verpuppung stehenden Larven sich auf die
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A Bacterial Toxin paralysing Silkworm
Larvae
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d-Endotoxin from B. thuringiensis
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B. thuringiensis Life Cycle

B Crystals dissolve and Toxins bind to gut
toxins activate receptors
Protoxin

(
L - W- 1) INGESTAO

1 = Gut membrane
@ G, . t ricraton 2) DISSOLUCAO CRISTAL

Endotoxin =
Activated : 3) ATIVACAO

5) FORMACAO DO PORO
6) SEPTICEMIA
7) MORTE DO INSETO

Spores germinate and
bacteria grow

Bactena
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Bacillus thuringiensis (Bt) toxin binding (red) to gypsy moth brush border
membrane microvilli observed using fluorescence microscopy

Nuclei stained blue
with DAPI

Basement membrane
stained green
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Interactions of Bacillus thuringiensis Crystal Proteins with the Midgut
Epithelial Cells of Spodoptera frugiperda (Lepidoptera: Noctuidae)
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Role of Alkaline Phosphatase from Manduca sexta in the
Mechanism of Action of Bacillus thuringiensis Cry1Ab Toxin"
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PROJETOS DESENVOLVIDOS PELO LCMAP COM Bacilllus thuringiensis

Projeto 1: Plutella xylostella: variabilidade populacional e suscetibilidade a taticas de confrole.

(FAPESP 2010/12438-2)

Projeto 2: Investigacdo de fatores envolvidos na resisténcia ao Bacillus thuringiensis Berliner
em populacdes nativas de Plutella xylostella (L.,1758) (Lepidoptera: Plutellidae) (FAPESP 2015/05891-6)

1Ac de Bacillus thurigiensis s microvilosidades apicais das células

Projeto 3: Interacdo da toxina C
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Uptake and Transfer of a Bt Toxin by a Lepidoptera to Its
Eggs and Effects on Its Offspring

Débora Pires Paula™, David A. Andow?, Renata Velozo Timbé?, Edison R. Sujii', Carmen S. S. Pires',
Eliana M. G. Fontes’

1 Department of Bielogical Control, Embrapa Genetic Resources and Biotechnology, Brasilia, DF, Brazil, 2 Department of Entomology, University of Minnesota, St. Paul,
Minnesota, United States of America, 3 Department of Melecular Biclogy, University of Brasilia, Brasilia, DF, Brazil

Abstract

Research on non-target effects of transgenic crop plants has focused primarily on bitrophic, tritrophic and indirect effects of
entomotoxins from Bacillus thuringiensis, but little work has considered intergenerational transfer of Cry proteins. This work
reports a lepidopteran (Chlosyne lacinia) taking up a Bt entomotoxin when exposed to sublethal or low concentrations,
transferring the entomotoxin to eggs, and having adverse effects on the first filial generation (F1) offspring. Two bioassays
were conducted using a sublethal concentration of toxin (100.0 ng/ul Cry1Ac) for adults and a concentration equal to the
LC10 (2.0 ng/ul Cry1Ac) for larvae. Cry1Ac is the most common entomotoxin expressed in Bt cotton in Brazil. In the adult
diet bioassay there was no adverse effect on the parental generation (P0) adults, but the F1 larvae had higher mortality and
longer development time compared to F1 larvae of parents that did not ingest Cry1Ac. For the 3rd instar larvae, there was
no measurable effect on the PO larvae, pupae and adults, but the F1 larvae had higher mortality and longer development
time. Using chemiluminescent Western Blot, Cry1Ac was detected in F, eggs laid by P, butterflies from both bioassays. Our
study indicates that, at least for this species and these experimental conditions, a ~65 kDa insecticidal protein can be taken

up and transferred to descendants where it can increase mortality and development time. Biowocioar, ann Micnopiar, CoONTROL,

Bacillus thuringiensis Insecticidal Crystal Proteins Affect Lifespan
and Reproductive Performance of Helicoverpa armigera
and Spodoptera exigua Adults

YING ZHANG," YAN MAZ PIN-JUN WAN,! LI-LI MU' axp GUO-QING LI'?

J. Econ. Entomol. 106(2): 614-621 (2013); DOIL: hup:/ /dx.doi.org/ 10,1603/ EC12413
/



DIVERSIDADE DE TOXINAS Cry

Cryl1Aal - Cry74Aa

— ~ | Dr Neil Crickmore

‘ Senior Lecturer in Molecular Genetics
| Department of Biochemistry
School of Life Sciences

University of Sussex, Falmer, Brighton
BNI1 9QG UK



Journal of Invertebrate Pathology 101 {2009) 1-16

Contents lists available at ScienceDirect

Journal of Invertebrate Pathology

|

ER journal homepage: www.elsevier.com/locate/yjipa

EVIE

Minireview
Insecticidal activity of Bacillus thuringiensis crystal proteins

Kees van Frankenhuyzen*

Great Lakes Foresiry Centre, Canadian Forest Service, Natural Resources Canada, 1219 Queen Street East, Sault Ste. Marie, Ontario, Canada PGA 2E5

ARTICLE INFO ABSTRACT

Article history: Published data on insecticidal activity of crystal proteins from Bacillus thuringiensis are incorporated into
Received 14 January 2009 the Bt toxin specificity relational database. To date, 125 of the 174 holotype known toxins have been
Accepted 22 February 2009 tested in ~1700 bioassays against 163 test species; 49 toxins have not been tested at all; 59 were tested
Available online 6 March 2009 against 71 Lepidoptera species in 1182 bioassays: 53 toxins were tested against 23 Dipteraspeciesin 233
bioassays; and 47 were tested against 39 Coleoptera species in 190 bioassays. Activity spectra of the
tested toxins were summarized for each order. Comparisons of LCsp values are confounded by high var-
Delta-endotaxins iability of the estimates, mostly due to within-species variation in susceptibility, and errors associated
specificity with estimation of toxin protein content. Limited analyses suggest that crystal protein toxicity is not
Toxicity affected by quarternary toxin rank or host used for gene expression, but that pre-ingestion treatment
by solubilization or enzymatic processing has a large effect. There is an increasing number of toxin fam-
ilies with cross-order activity, as 15 of the 87 families (secondary rank) that are pesticidal are active
against more than one order. Cross-order activity does not threaten environmental safety of B. thuringi-
ensis-based pest control because toxins tend to be much less toxic to taxa outside the family's primary
specificity range.

Keywords:
Bacillus thuringiensis

Crown Copyright @ 2009 Published by Elsevier Inc. All rights reserved.




Cry1A-K; Cry2A
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Numero de toxinas Cry de Bacillus thuringiensis testadas contra insetos



Numero de toxinas Cry de Bacillus thuringiensis ativas e com atividade desconhecida
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Bacillus thuringiensis kurstaki HD-1 CrylAa, Cryl1Ab, CrylAc, Cry2A e Cry2B
Bacillus thuringiensis kurstaki HD-73 CrylAc

Bacillus thuringiensis aizawai HD-112 CrylAq, CrylAb, Cry1C, CrylID, Cry 1G e Cry2
Bacillus thuringiensis aizawai HD-113 CrylAa, CrylAb, Cryl1C, e Cry1D

Bacillus thuringiensis thuringiensis HD-2 CrylA e CrylB

Bacillus thuringiensis tenebrionis Cry3A
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H Bt 210.8

m Other Bacteria 49.3
Virus 49.2

m Fungi 77.1

m Nematodes and
others 18.1

CPL Business Consultants (2010) The 2010 Worldwide Biopesticides
Market Summary, (Vol. 1), CAB International Centre. Wallingford.
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Razoes para a reducao do mercado de Bt bioinseticidas

Soja Bf Cryl1Ac

« Condicoes climdticas (excesso de chuva)

« Bt “caseiro” (1000 L de agua, 2 L de Dipel, 10 L de creme de milho
e 8 kg de acucar)

« Mistura de produtos

« Reducdo da ocorréncia de H. armigera

« Importacdo benzoato

« Baixa persisténcia




Processo FAPESP 2014/23183-6

Produto 1

o
]
(%)
apepllepoly / e1oujsisiod

i Mortalidade

.©
]
=

Q@

—

i)
W
Pl
45}

[
|




Processo FAPESP 2014/23183-6

Produto 2

Q =] Q o
5 4 DJ _._./_

(%)
apepllelol / eloud)sisiad

i Mortalidade

B
3]
o

@

b

4
w
e
]

a

b |




Processo PIPE FAPESP 2015/15908-3
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ectivas para o mercado de Bt bioinseticidas

- Alto custo dos produtos quimicos cldssicos de amplo espectro

- Alto impacto dos inseticidas convencionais sobre o meio ambiente
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- Alto custo dos produtos quimicos cldssicos de amplo espectro
- Alto impacto dos inseticidas convencionais sobre o meio ambiente

- Grande diversidade de toxinas inexploradas




Potencial de uso de toxinas Cry de Bt
para Lepidoptera e Coleoptera

Lepidoptera Coleoptera

Cry7B Cry 14 A
Cry8D Cry18A

Cry9 (AB,C e E) |Cry 22 (A € B)
Cryl15A Cry 23 A
Cry22A Cry 34 (A e B)
Cry32A Cry 35 (A e B)
CryS1A Cry 36 A

Cry 37 A

Cry 43 (A e B)
Cry 55 A




ectivas para o mercado de Bt bioinseticidas

Alto custo dos produtos quimicos classicos de amplo espectro

- Alto impacto dos inseticidas convencionais sobre o meio ambiente
- Grande diversidade de toxinas inexploradas

- Perspectiva de melhoria das formulacoes

- Durabilidade da tecnologia plantas Bt

- Mercado internacional exiremamente ativo




Sympatico

- 4

6 Cry Toxins — Broadest spectrum lepidopteran control

T~

jaarmigera™ e N cho Plutella%ylostel
- 2 ' B

) (w1 7 \

julil (™

Caterpillar Gut Cell Membrane



ectivas para o mercado de Bt bioinseticidas

Alto custo dos produtos quimicos classicos de amplo espectro
- Alto impacto dos inseticidas convencionais sobre o meio ambiente
- Grande diversidade de toxinas inexploradas

- Perspectiva de melhoria das formulacoes

- Durabilidade da tecnologia plantas Bt

- Mercado internacional exiremamente ativo

- O Bt e um agente de controle biologico “multidisciplinar”




Bacillus thuringiensis:
Biology, Ecology
and Safety

Rev Salde Pidblica 2003;37(6):813-6
wwwfsp_usp.brirsp

gut wall
Atualizacao Current Comments
perforation of

Potencial de Bacillus thuringiensis israelensis

Berliner no controle de Aedes aegypti : ™ tovin action |
Potential of Bacillus thuringiensis israelensis ‘ oy
Berliner for controlling Aedes aegypti

Ricardo Antonio Polanczyk, Marcelo de Oliveira Garcia e Sérgio Batista Alves

enlarged section

Departamento de Entomologia, Fitopatologia e Zoologia Agricola. Escola Superior de Agricultura rrav' S R' Glare of midgut

“luiz de Queiroz” da Universidade de 5io Paulo. Sio Paulo, SP Brasil a”d

Maureen O’Callaghan

SIWILEY
B thuringiens:s
Bt aizawai, Bf amagiensis, Bt canadensis, Bt o

darmstadiensis, Bf enfomocidus, Bt fukuakensis, Bf
galleriae, Bt jagathesan, Bf kenyae, Bf kurstaki, Bt
kyushuensis, Bt malaysiensis, Bt medellin, Bf morrisoni,
Bt pakistani, Bf thompsoni, Bt thuringiensis, Bt *s
tochigiensis, Bt tolworthi. '

ingestion activation
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