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NUTRITIONAL
COMPLICATIONS
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PESTICIDES

COLONY COLLAPSE
DISORDER

DISEASES



BOTH || EUROPEAN FOULBROOD
B AMERICAN FOULBROOD NO INFECTION REGISTERED

NO DATA




AMERICAN
FOULBROOD

Paenibacillus larvae

HEALTHY
LARVAE

EUROPEAN
FOULBROOD

Melissococcus plutonius









ANTIMICROBIAL PEPTIDES MECHANISMS OF ACTION

Pore-forming
activity

Inhibition
of protein
synthesis
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pelB
SIGNAL

ANTIMICROBIAL
PEPTIDE

A

a1 6x HIS-TAG

Abaecin
Apidaecin

Defensin 1
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B. subtilis VS Abaecin
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BBEEKEEPING COMMUNITY

LACK OF
RESEARCH

NO EFFECTIVE
SOLUTIONS
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SPECIALISTS AND INVESTIGATORS
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B GOVERMENT INSTITUTIONS

SAFE

RESPONSIBLE




UNITED NATIONS

INTERNATIONAL
STANDARDS




Sustainable
Development
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LEGAL PLAN

-

CRAFTING A USE CONDITIONS
PRODUCT
RISK ASSESSMENT
PACKAGING %VELOPMEN>
CONTINGENCY

DISTRIBUTION \ PLAN
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ENVIRONMENTAL

Hive
incineration

avoidance ‘%

an

L

Possible
environmental
risks of our
product

N
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ECONOMIC

\\ ’
IMPORTATION) . ( EXPORTATION
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Unique product

Outcompetes current treatments

Strengthens bees’ immune system

In accordance to international regulations

Aimed at big scale Apis mellifera lingustica handlers
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PHARMACEUTICAL
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APPLICATION METHOD

@aplication in bee
bread

\

Meeting with Ing. Manuel ‘ Sprinkle product over the

Ramirez Salcido
May 26 bee boxes

Video call with MVZ.\

Ernesto Tanus Sanchez .. o
June 7 Application in the liquid
food
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\_/ Dosage
equations

Fickian diffusion equation

M; 6 = 1 n?m? )
=1——> —exp|— Dt
M ﬁzgnz P ( gz )T

Within nurse 5 _ 6 1 n’m?
bee 0-ta =77 ) 2P\ T
n=1
B 6 1 nm
In royal jelly Otg—o0 = Oty ) 2 SXP\ T Thz
n=1
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Best fit diffusion calculator

Value at:

24
43
72
96

Concentration measured 5
times

0 hours =0.30

hours= 0.32
nours= 0.35
nours= 0.37

hours= 0.40

Diffusion coefficient that best explains this behaivour
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Dosage loss simulator

What is the radius of nanoparticles? 4.5%10"-5
What is the diffusion coefficient inside honey bees? 3.5*10~-18

What 1s the diffusion coefficient in royal jelly? 9*10~-17

Fraction contained

0.7 ¢

0.65

=
o™

0.55

o
n
T

0.45 |

0.4

T 0.65908

0.41294

2

3
Time (days)

Effective release = 65.9% - 41.29% = 24.61%

Initial Concentration = Minimum Inhibitory
Concentration / 0.24614
Abaecin’s MIC for P. larvae is 200 pg/mL
200 / 0.24614 = Initial Concentration

Initial concentration of 812.68 yg/mL
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CONCLUSION

« We honey bee AMPs in E. coli.

* We thoroughly the social, environmental, and economical impact.

 We the factors needed to take up this business venture. 2% i A I P
$ EM

« We a model to simulate peptide diffusion.
« We a back and forth exchange that continues to shape our project.
« We hand in hand with beekeepers, experts, and fellow iGEMers to achieve

satisfactory results.
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SPECIAL THANKS TO

@ Tecnoldgico
de Monterrey

4\ MathWorkS® ThermoFisher

SCIENTIFIC

YBioLabs. >O<IDT

INTEGRATED DMA TECHNOLOGIES

@ SnapGene® ||||n||'=f“ :

Software for molecular biology |, _I [ | ‘il:.l.-
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THANK YOU!
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B. subtilis VS Apidaecin
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B. subtilis vs Defensin 1
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