Response to the editorial and reviewers” comments
Garcia et al., manuscript ID JoVE62669

We would like to thank all people involved in the scientific and editorial review of our manuscript,
especially for the patience as we faced critical moments of the current COVID-19 pandemic during
the writing and revision of the work. We have revamped our manuscript along the lines proposed
by the reviewers. In the new version, we indicate changes introduced in response to criticisms in
red text, with accompanying marginal red boxes numbered according to specific reviewer or
editorial comments, as below. We also would like to state that the revision of our manuscript
required the intense participation of another member of our lab, Murilo F. Othonicar, whose name
has now been removed from the Acknowledgements, and added as a coauthor in this work. We
hope our manuscript is now suitable for publication in JOVE.

Editorial and production comments:

El. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are
no spelling or grammar issues.

We believe we have proofread all document after revision, and that it should be ready for
publication after the reviewers’ reevaluation. We have also included a new author in the
manuscript.

E2. Please revise the title for conciseness.

The title is now under JoVE's guidelines of no more than 150 characters: An affordable and
efficient “homemade” platform for Drosophila behavioral studies, and an accompanying protocol
for larval mitochondrial respirometry

E3. Please do not provide URLs in the article text. You can cite these URLs as superscripted
numbers similar to the references.

URLSs have been moved to the reference list and are now cited with superscripted numbers in the
main text.

E4. The Protocol should contain only action items that direct the reader to do something. Please
move the discussion about the protocol to the Discussion.

We believe we have moved everything that is not essential for the protocol to the discussion
section. We have, however, left the introductory paragraph of each protocol, as we consider this
essential to contextualize the reader.



ES. Please ensure that all text in the protocol section is written in the imperative tense as if telling
someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be
described in the imperative tense in complete sentences wherever possible.

We have revised the Protocols section accordingly, and believe it now meets the requirements

described here, except perhaps for Protocol 3. This protocol has a distinct nature, so we consider
that its current format is very informative to the reader and that should not be altered.

Reviewers' comments:

Reviewer #1:

Manuscript Summary:

This manuscript aims to introduce the use of 3D printing in drosophila research and provides
examples of the types of equipment that can be produced. Further it shows how some of the
equipment can be used to perform physiology studies on the flies.

We appreciate the comprehensive review provided by reviewer #1. We have edited the manuscript
to address every single comment below to the best of our abilities. The 3D design and printing
protocols have been improved significantly.

R1.1: My biggest concern is that while I wholeheartedly support the use and expanded use of 3D
printing in all types of research, and agree that it can democratize access to equipment and
research opportunities, this particular manuscript seems to fall in between the cracks. Its not
enough of a guide in terms of the specifics needed for a complete novice that has never done any
3D printing or drosophila work so I worry that it will leave readers confused or not feeling capable
of carrying out the presented work, and at the same time for those that do know how to do this and
just need the files, all but the respirometry protocols are unnecessary.

In this revised version of the manuscript, we have significantly increased the details in Protocols
1 (3D model design) and 2 (3D printing), and Figures 1 and 2, in order to provide the reader enough
guidance in conducting the design and printing of a fly vial rack. We realize that, even after these
changes, the protocols might still be challenging for first time users, so we have included a sentence
in the beginning of the Protocols and of the Results sections emphasizing that the 3D printing
beginners should get acquainted with the different software and their help centers to ensure proper
results. We are also counting on the video to provide the reader a more complete guide to the
procedures.

R1.2: Making the files available on a common site like Thingiverse would handle the latter, and a
lot more would be needed to support the former. That said, if this allows researchers that would
otherwise not be thinking of this route to find out about this (and that's not something I convinced
will happen), its great. I just wonder if a whole JOVE video is warranted without more basic "how-



to" and explanations of terms etc...(e.g. infill, supports, slicing etc...). Maybe that would be in the
final video, it's hard for me to tell.

Please, see response to comment R1.1 above. In addition, we do agree with the reviewer that
making our STL files available via Thingiverse would ultimately provide what more advanced 3D
printing Drosophilist users need. However, we believe that there is no better way to disseminate
scientific content than by providing our files via a thoroughly peer-reviewed scientific publication.
Although not infallible, good peer review is the gold standard of science, so we believe the
researcher audience we are aiming at will be more trustful if our files are available through the
JoVE website.

R1.3) I still do not see where the authors come to the conclusion that its this misunderstanding
that is holding back drosophila research. It may be, but it seems like its an unsubstatiated guess.
I'would at least like to see them base it on pers. comm, or other first hand experience if they cannot
point to studies or other empirical data.

The reviewer is right that this is pure speculation. To the best of our knowledge, there are no hard
data on the matter, but we are planning on conducting an investigation in the future to provide
reliable numbers to substantiate our statements. Meanwhile, for the purpose of this manuscript, we
rewrote the referred passage of the text to clarify that this is indeed a speculation and that the issue
of Drosophila research in Brazil being held back might also be due to the high costs of importing
equipment, which is inherent to any scientific research area in the country. To circumvent the high
costs and need for imports, we offer 3D printing protocols for new and established Drosophila
researchers.

R1.4) What GMO are they referring to that would be a replacement for Dros.? Seems like a
strawman and unnecessary.

We apologize for the confusion. Working with GMOs in Brazil requires authorizations, which can
take time to be granted due to bureaucracy (please, see details in the response to comment R1.6),
and is therefore a negative aspect of the work, considering that basically all work with Drosophila
models of human biology/disease involve the use of transgenic lines. We have now clarified our
statement in the manuscript.

R1.5) Could the authors approximate the cost of non-printed equipment to give the reader a feel
for the limitation level? Is access to the 3D printing tech cheaper and easier to get (i.e. not
imported etc...)

This is a matter of demand and supply. Even though a personal 3D printer is also an imported piece
of equipment, it can be purchased in any tech website for anyone in the country to use in a variety
of domestic needs (our latest acquisition costed ~R$1,900.00 — i.e., ~US$380.00), whereas
specialized fly apparatuses are only needed by few lab researchers, aiming at conducting
behavioral or other analyses. How reduced the costs of printing and assembling homemade lab



equipment are is classically represented by the FlyPi, which can be built for less than €100.00 and
serves as a light and fluorescence microscope able to use opto- and thermogenetic stimulation of
the genetically tractable zebrafish, Drosophila and nematodes. We have recently received a quote
of a basic Zeiss fluorescence microscope for the price of €41,449.11, an amount of money
sufficient to pay the salary of two PhD students (or one post-doc) for 4 years. We provide the quote
attached to this rebuttal letter and apologize it is only in Portuguese. However, the equipment
specifications are easily translatable even without basic knowledge of the language, and the price
is clearly shown. To illustrate to the reader of our manuscript how cheap printed equipment can
be, we have now included the example of the FlyPi in the introduction.

R1.6) Out of curiosity, since you are using a transgene for the OXPHOS work, does that need
permission, or is any fly work is exempt? (since you bring it up earlier).

According to the Brazilian law, all work with GMOs must be authorized by an expert committee,
after an evaluation that will determine environmental, animal and human health safety. In the case
of GM Drosophila, the Local Biosafety Committee of each institution can provide such
authorization, given that the National Technical Committee on Biosafety has previously approved
the use of particular lab spaces for activities with GMOs. Work with non-GM flies does not require
a biosafety authorization. We have now included our authorization numbers in the
Acknowledgements section.

R1.7) Line 162: worth noting that access is free with a simple registration

The information has been included.

R1.8) Line 167-: if you are going to go into this amount of detail, do you need to provide info on
how to move, align the boxes? i.e., click and drag, and setting the movement scale (i.e. to mm or
0.1mm etc...)?

As part of the response to the reviewer’'s comment R1.1 (see above), we have included more
procedural details in Protocol 1, especially in the new steps 1.6 and 1.7, which should also address
this comment sufficiently.

R1.9) If this is really to be an intro to 3D printing, which it appears to be (for people that have
done this before) an explanation of what infill or supports are and when they are necessary or not
seems to be in order. The use of 100% infill seems unnecessary, just adding to time, materials used
and chances of things going wrong. If this is needed, please explain why.

We thank the reviewer for pointing out our mistake. We corrected the manuscript to say “20%
infill”, as this is standard for our 3D printed pieces. We have also included explanations about

infill, supports and other printing parameters in the Discussion section and in the legend to Figure
2.



R1.10) Line 255-270 I do not think the way "modular"” is being used is correct.

We have excluded this term from steps 3.4 and 3.5 of Protocol 3.

R1.11) Line 460: I think this is sort of an overstatement in terms of what this manuscript provides.

Although we have improved Protocols 1 and 2 substantially, we have also rewritten the beginning
of the Results section, the Abstract, the Summary and the Introduction to ensure this comment of
the reviewer is properly addressed, and that we are not giving the reader the false impression that
we are providing solutions for all lab problems with our protocols.

Reviewer #2:

Manuscript Summary:

The manuscript aims to describe simple and affordable protocols for rearing and behavioral
studies in Drosophila melanogaster. Secondly, this manuscript describes methods for measuring
mitochondrial respiration in Drosophila larvae. Mutant Drosophila strains are used to assess the
role of mitochondrial alternative oxidase on larval locomotion and mitochondrial respiration.
Overall, this manuscript is well written and very thorough.

The AOX portion of this manuscript is very interesting. I look forward to seeing this work continue
in the future.

We truly appreciate the positive comments, and can assure more interesting work using AOX-
expressing flies will be available in the near future.

R2.1) There are some grammatical and type-editing that needs to be done.

We ourselves have revised the manuscript thoroughly for these errors, and the manuscript has gone
through professional scientific English revision, so we hope everything is fixed now.

Reviewer #3:

Manuscript Summary:

The authors described in detail the methods of 3D-printing various instruments used in fly
behavior experiments and the method of measuring oxygen consumption in the mitochondria of
fruit fly larvae. The article describes step-by-step steps how to use 3D model design software to
design models, 3D-printing, at the same time, considering that it is very time-consuming for
beginners to use 3D modeling software to design models from beginning, the authors generously
provided readers with several designed models files they created for downloading.



The method described in this article is not only suitable for developing countries where materials
are relatively scarce, even the simplest experimental instruments (such as funnels) need to be
imported, but also suitable for developing countries or developed countries with relatively better
economic conditions and relatively abundant resources, as even in these countries, not all research
groups have sufficient funds to afford expensive instruments. In addition, the instruments provided
by biotechnology companies are not always suitable for the needs of researchers. Researchers
sometimes need to improve existing experimental instruments or design and manufacture
instruments suitable for their own experiments. The 3D printing described in the article is a better
choice.

We are glad to hear the reviewer foresee our protocols being useful in labs in developing and

developed countries alike.

R3.1) It is advisable to use the symbol @ to indicate the diameter, such as line 294, "90 X 15 mm
Petri dishes". Although there are such expressions in the literature, I think it is more reasonable
to use P90 X 15 mm.

We have included the symbol @ in every instance needed to indicate diameter measurements.
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Na qualidade de representante exclusivo no Brasil, da empresa Carl Zeiss Alemanha, temos o prazer de oferecer:

Item Descricao do Produto Quant.

10 Microscopio Axioscope 5/7 KMAT 1 PC

Consisting of the following items:

20 Microscope stand Axioscope 5, TL/FL, 1 PC
30 Tubo trinocular com saida para camera 1 PC
40 Ocular PL 10x/23 Br. foc. 2 PC
50 Protetor para ocular 2 PC
60 Suporte para protecao ocular 1 PC
70 Luneta para alinhamento de aneis de fase 1 PC
80 Sistema de iluminacao Colibri 3, UV /B 1 PC
90 Platina Mecanica 75X50 R 1 PC
100 Suporte para Lamina 76X26 Mm 1 PC
110 Suporte para Platina D/A 1 PC
120 Slider de bloqueio A 14x40 mm 1 PC
130 Filtro de balanco de branco , d=32x1.5 1 PC
140 Filtro verde para banda de inerferencia 1 PC
150 Filtro Azul D= 32X2 mm 1 PC
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160 Filtro conversor 5700-3200 K, d=32 mm PC
170 Jogo de filtro 50 incluso modulo PC
180 Jogo de filtro 38 HE incluso modulo PC
190 Jogo de filtro 43 HE incluso modulo PC
200 Jogo de filtro 96 HE incluso modulo PC
210 Reflector Turret 6x cod PC
220 Suporte para Condensador c/Aju PC
230 Condensador 0.9/1.25 H PC
para objetivas de
240 Disco Modulador H, D 0.65, Contraste de PC
250 Polarizacao - Polarizador D, 90# PC
260 Modulo Analizador Pol Acr P&C PC
270 Objetiva N-Achroplan 5x/0.15 Ph1 PC
280 Objetiva N-Achroplan 10x/0.25 Ph1 PC
290 Objetiva N-Achroplan 20x/0.45 Ph2 PC
300 Objetiva N-Achroplan 63x/0.85 Ph3 PC
310 Objetiva EC Plan-Neofluar 40x/0.75 Ph2 PC
320 Objetiva EC Plan-Neofluar 100x/1.30 Qil PC
330 Axiocam 705 mono PC
340 Adaptador de camera 60N-C 1" 1.0x PC
350 Adaptador duplo 60N - 2x 60N PC
360 Espelho com divisor 100% PC
370 SWR ZEN 3.3 pro DVD PC
380 Conector de WiFi USB para ZEN PC
390 Software DVD90 ZEN CORE 3.2 PC
400 Software DVD89 ZEN3.3 BLUE PC
410 Adesivo fluorescente PC
420 Adesivos para Axioimager PC
430 Cover glassess 1,5 H, high-performance, PC
440 oleo Imersao Immersol 518 FL 20ml PC
450 Safety data sheet 40-809 F PC
460 Caixa p/ 6 Pc Modulo Refletor PC
470 Cabo BR/3-HO5VV-F3G1.00-C13/2.5 bk PC
480 Adaptador de camera 60N-C 2/3" 0.5x PC
490 Axiocam 208 color PC
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De acordo com os regulamentos de controle de exportacdo aplicaveis, incluindo as disposicdes do direito europeu e dos Estados
Unidos da América em matéria de controle de exportacdo, esta cotacdo sé entrara em vigor no caso de um embargo, se esse
embargo for removido, ou, caso uma venda esteja sujeita a uma licenga, sé sera efetiva se forem concedidas todas as licengas
oficiais necessarias. Se o acordo ndo entrar em vigor com base nos regulamentos de controle de exportagdo aplicaveis, deve-se
excluir qualquer reclamacdo contra a nossa parte, especialmente reclamacdes por danos.
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Informac6es complementares:
Classificacao fiscal sugerida (NCM - microscépio): 9011.80.20
Classificacao fiscal sugerida (NCM - cdmera): 8525.80.29

Aeroporto de Embarque: Frankfurt - Alemanha
Aeroporto de Embarque: Shanghai Pudong Airport (apagar caso o equipamento nao venha da China)

Embalagem: Caixa de isopor revestida de papeldao
“Frete Aéreo a pagar no destino (Collect) — Por Carga Aérea — Aeroporto de Guarulhos — Sao Paulo

CONDICOES COMERCIAIS:

Validade da proposta: 60 (sessenta) dias a partir da data de emissao.

Prazo de fabricacdo: 150 (cento e cinquenta) dias a partir do recebimento do pedido oficial.
(Material embalado e disponibilizado para coleta na fabrica ou envio ao agente embarcador de acordo com o incoterm
negociado).

Pagamento: CAD 21 dias

Dados do Fabricante:

Carl Zeiss (Suzhou) Ltd., Co.
Modern Industrial Square 3-B-2
No. 333, Xing Pu Road

ZIP CODE: 215126

Suzhou City, SIP - Jiangsu Province

Dados do Exportador:

CARL ZEISS MICROSCOPY GMBH
Promenade 10
D-07745 - Jena - Germany

Dados bancarios do exportador:

Deutsche Bank AG

SWIFT/BIC: DEUTDESEXXX

Account/IBAN: DE37 8207 0000 0620 0000 00

Quaisquer despesas bancarias legais ou de outra forma decorrentes do fornecimento e da transferéncia do respectivo pagamento
sao de responsabilidade do cliente.

A Carl Zeiss do Brasil Ltda, inscrita no CNPJ N.° 33.131.079/0001-49,estabelecida na Avenida das Nacoes Unidas, 12.495 -
9°andar - Cidade Monc¢des - 04578-000 - Sao Paulo / SP, € representante exclusiva da Carl Zeiss Alemanha para todo o Brasil,
fazendo jus a comissdo de 15% sobre o valor total da proforma. Informamos que esta comissao nao devera ser retida no Brasil e
que o cliente devera remeter ao exterior o valor

total da proforma.

GARANTIA:

De 12 (doze) meses a contar da instalacao ou 15 meses a contar da liberacao para o embarque, o que ocorrer primeiro contra
defeitos de fabricacdo, excetuando-se artigos considerados de consumo.

Apds o periodo de garantia, sera oferecido um Contrato de Manutencdo a ser executado pelo Departamento de Assisténcia
Técnica da Carl Zeiss do Brasil, por técnicos especializados em todos os equipamentos ofertados.

INSTALACAO:

A embalagem do produto apenas podera ser aberta na presenca de um profissional da Carl Zeiss do Brasil Ltda.
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Apbs a entrega do equipamento, o cliente devera entrar em contato com a Carl Zeiss do Brasil através do e-mail:
relacionamento@zeiss.com para agendamento da instalagdo e/ou treinamento.

Os precos aqui consignados sao os correntes no mercado de exportagdo para qualquer pais. Nao sao publicadas listas de precos.

AS IMAGENS IMPRESSAS NA PROPOSTA SAO MERAMENTE ILUSTRATIVAS E PODEM SER DIFERENTES DOS PRODUTOS ORIGINAIS.

Atenciosamente,
CARL ZEISS DO BRASIL LTDA.

Jodo Victor Alves Loiola
Departamento Comercial

Divisdo de Microscopia

NEOMED do Brasil

Estrada CIA Aeroporto, KM 12, Centro Emp. Aeroporto
Galpao 07

Sao Cristévao - Salvador - BA
Tel./Phone.: + 55-71 - 2137-7093
Cel./Mobile.: + 55-71- 9 9199-5310
SAC: 0800 770 5556
joao.loiola@neomeddobrasil.com.br
www.neomeddobrasil.com.br



