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This research-based project is dedicated to the development of an "estrogen hack
lab" or ESTROFEM LAB -- a set of tools, protocols, and wetware for low-cost,
accessible, participatory estrogen hacking + workshopology, necessitated by its
genesis project, Open Source Estrogen (2015) (http://maggic.ooo/Open-Source-Estro
gen-2015), the biopolitics of estrogen colonization and microperformativity. Regarded
sometimes as hobo science, freak science, and public amateurism, the Estrofem Lab
and its workshopologies aim to detect and extract estrogen from "sources with
meaning," providing the contextual framework for why we hack estrogen, and why
we perform science as citizens and (hack)activists. This ongoing artistic investigation
has led to creation of yeast estrogen sensors (YES-HER yeast) containing human
estrogen receptor for detection, vacuum pump solid phase extraction (SPE) using
cigarette filters and smashed silica gel, and reverse phase column chromatography
using broken glass bottles and methanol. I hope this website serves as a resource for
others interested in the ongoing hormonal colonizations on our bodies and
environments and wish to form their own micro-resistances - toxicity is never
consensual!

PROJECT LONG DESCRIPTION

The project aims to hack the hormones present in our bodies and our present environment, creating a

non-institutional portal for hormone access as well as a cultural dialogue for biopolitics. In response to

the various ways hormones (such as estrogen) performs a molecular colonization on our bodies and

ecosystems, how do we as affected persons effectively respond? Can we use civic action to create DIY/

DIWO protocols and recipes for hacking estrogen that are founded in equity and accessibility? From

detection to extraction to synthesis, these estrogen recipes function as social resistance, as

consciousness-raising, as DIY therapy, as gender-hacking. Institutions and scientific fields produce

fictions about how bodies should be gendered and how they should reproduce, perpetuating a

standard of normalcy that is exclusionary and touting hormones as the biological determinant of

sexual identities. Thus, present hormone therapies both pathologize bodies and at the same time

prioritize access over others. However, hormones such as xenoestrogens exist with their own agency.

They can be characterized as a form of slow violence because its mutagenizing effects are so gradual
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and difficult to perceive. On the other hand,

endocrine disruption implies a perspective for what

writer Heather Davis calls a "queering futurity." If we

are living in an all-pervasive, anthropocentric toxicity,

then this challenges society's prescribed notions of

normalcy, of binary bodies. The project acknowledges

our bodies as permeable, mutable entities that are

becoming increasing alien, and proposes to use "the

becoming" as an agent for resistance. DIY/DIWO

biohacking can function as a tool for creating new

entry points and subjectivities, combating traditional

power structures responsible for the production of

knowledge, of bodies, and of technoscience. From

these xeno-forces arise xeno-solidarities, capable of

collectively hacking the systems of hormonal control.

Contents

▪ 1 Estrozine 1.0
▪ 2 Background

▪ 2.1 Additional Links
▪ 3 Estrofem! Lab Protocols

▪ 3.1 YES-HER Yeast Biosensors
▪ 3.1.1 COOL LET'S DO IT
▪ 3.1.2 Growing the YES-

Yeasts in RandeLab
▪ 3.1.3 Additional Links

▪ 3.2 Urine Hormone Extraction
Action

▪ 3.2.1 Additional Links
▪ 3.3 DIY Solid Phase Extraction
▪ 3.4 Becoming with Fungi

▪ 4 INTERACTIVOS?'16
▪ 5 Housewives Making Drugs
▪ 6 Chickens (Extraction)

Estrozine 1.0

https://wlu18www30.webland.ch/wiki/File:Plasticextractorresize.jpg
https://wlu18www30.webland.ch/wiki/File:Plasticextractorresize.jpg


Download the first edition: File:ESTROZINE-1.0-impr.pdf Collaborators: Byron Rich,
Gaia Leandra, Paula Pin, Amanda Padilla, and Carlos Gamez during Interactivos'16?:
Possible Worlds in Madrid, Spain (scroll down for more info on the residency)

Background

Estrogen is a molecule that is naturally produced in our bodies, and is responsible for
the normal functioning of the body such as mood, metabolism, reproductive
development. However due to dominant capitalist forces such as petrochemical,
agricultural, and pharmaceutical industries, the planet is permeated with hormonal
molecules, called Endocrine Disrupting Molecules (EDCs) or "xenoestrogens."
Plasticizers, pesticides, hormone therapy pills, personal care products, casings for
electronics and hardware are all common examples of products that contain
molecules such as Bisphenol-A, phthalates, dioxins, PCBs, diethylstilbesterol, and
hundreds (if not thousands) other residues of industrial capitalism that interfere with
the hormonal functioning of our bodies and bodies of non-human species.
Furthermore, these molecules have a tendency to accumulate in areas where the
marginalized and impoverished live, often as a result of colonialism (https://discardst
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udies.com/2017/09/01/pollution-is-colonialis
m/). The health effects range from
morphological (hypospadia, male breast
development) to neurological (depression,
autism, lower IQ) to physiological (early
onset puberty, ovarian cancer, worldwide
sperm count drop). We are increasingly
living in a world that we no longer know,
one that is alien, one where sex could be
decoupled from reproduction, where plastic
is our progeny (http://heathermdavis.com/w
p-content/uploads/2016/01/Philosophia_Davi
s.pdf), where our sex and gender is also
industrially modulated.

 __________

(notice the similarity between the two diagrams...)
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WHAT'S HAPPENING @ THE MACRO LEVEL? The above (left) shows points of entry of

endocrine-disrupting compounds into the water supply. While EE2 (Ethinyl estradiol, estrogen

derivative found in oral contraceptives) is more chemically potent than other estrogenic compounds,

the amount of EE2 consumed by women using oral contraceptive is significantly less than the other

sources described above. As an example, the volume of veterinary estrogens given to livestock each

year in the US is five times the volume of EE2 consumed by women who use hormonal birth control

methods.

WHAT'S HAPPENING @ THE MOLECULAR LEVEL? The above (right) shows examples of

interaction between xenoestrogens and estrogen signaling pathways. Some xenoestrogens, such as

tributyltins, can inhibit aromatase, the enzyme responsible for the conversion of androgens in

estrogens, resulting in the perturbation of the androgen/estrogen balance. Other groups of

compounds can interfere with estrogenic signaling by competing with natural estrogens for binding to

sex hormone binding globulin (SHBG), resulting in defects in E2 plasma transport.

Additional Links

TOXIC ECO-BODIES // ENDOCRINE DISRUPTION

▪ -- [Macho Waters: Some river pollution spawns body-altering steroids (http://www.mindfully.org/
Water/Hormone-River-Pollution.htm)]

▪ -- [Stephane Horel research on Endocrine Disruption (http://www.stephanehorel.fr/)]
▪ -- [Toxipedia: connecting science and people (http://toxipedia.org/display/toxipedia/Welcome+to

+Toxipedia)]
▪ -- [Our Stolen Future (worldwide attention to endocrine disruption) (http://www.ourstolenfutur

e.org/)]
▪ -- [An Assessment of Potential Exposure and Risk from Estrogens in Drinking Water (2010) (htt

p://www.ncbi.nlm.nih.gov/pmc/articles/PMC2854760/)]
▪ -- [Occurrence of Estrogen in Wastewater Treatment Plant and Waste Disposal Site Water

Samples (https://nywea.org/clearwaters/08-3-fall/05-EstrogenInWastewater.pdf)]
▪ -- [Tracking an Elusive Chemical: Estrogen, David Griffith, Woods Hole Ocean Institution (2011)

(http://www.whoi.edu/oceanus/feature/tracking-an-elusive-chemical--estrogens)]
▪ -- [Pesticide atrazine can turn male frogs into females, Robert Sanders (2010) (http://news.berke

ley.edu/2010/03/01/frogs/)]
▪ -- [Collapse of a fish population after exposure to a synthetic estrogen (2007) (http://www.pnas.o

rg/content/104/21/8897.full)]
▪ -- [Natural and Synthetic Endocrine Disrupting Compounds (EDCs) in Water Sediment and Biota

of Coastal Lagoon (2007) (http://www.researchgate.net/publication/6276904_Natural_and_Synth
etic_Endocrine_Disrupting_Compounds_%28EDCs%29_in_Water_Sediment_and_Biota_of_Coastal
_Lagoon)]

▪ -- [The U.S. Environmental Protection Agency (EPA) on Endocrine Disruption (https://www.epa.g
ov/endocrine-disruption)]

▪ -- [Anogenital distance index (wikipedia) (https://en.wikipedia.org/wiki/Anogenital_distance)]
▪ -- [Human health implications of exposure to xenoestrogens from food, thesis by Barbara Mary

Thomson (2005) (http://ir.canterbury.ac.nz/bitstream/handle/10092/1391/thesis_fulltext.pdf;jsess
ionid=02164212AAE2218C81E4DDF26868CA28?sequence=1)]

▪ -- [Silencing the Scientist: Tyrone Hayes on Being Targeted By Herbicide Firm Syngenta
(YouTube) (https://www.youtube.com/watch?v=mP-6Gp5RbjQ)]

CITIZEN WATER MONITORING
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▪ -- [Biodesign for the Real World Wiki (http://wiki.biodesign.cc/wiki/Main_Page#Environmental_E
strogen_bioreporters)]

▪ -- [Polluted River Anoia (hotglue.me) (http://freakabolic.hotglue.me/?mwater)]
▪ -- [BLYES (BioLuminescent Yeast Estrogen Screen) by Avery Louie, BosLabs (2012) (https://tequ

als0.wordpress.com/2012/02/24/blyes-bioluminescent-yeast-estrogen-assay/)]
▪ -- [Open Water Project, Public Lab and Center for Civic Media (http://openwaterproject.io/)]
▪ -- [Environmental Estrogen Testing, Public Lab (https://publiclab.org/wiki/environmental-estroge

n-testing)]
▪ -- [Environmental Health Clinic, Natalie Jeremijenko (http://www.environmentalhealthclinic.net/)

]
▪ -- [Estrogen detecting swimsuit, Rebecca Lieberman (http://www.peachriot.com/estrogen-detecti

ng-swimsuit/)]

BIRTH CONTROL PILLS & WATER

▪ -- [Are Oral Contraceptives a Significant Contributor to the Estrogenicity of Drinking Water?
(2010) (http://pubs.acs.org/doi/abs/10.1021/es1014482)]

▪ -- [Birth Control Hormones In Water: Separating Myth From Fact (2011) (https://www.arhp.org/p
ublications-and-resources/contraception-journal/august-2011)]

▪ -- [Male Frogs May Be Turning Female Thanks to Estrogen in Suburban Waste, Douglas Main
(2015) (http://www.newsweek.com/female-frogs-estrogen-hermaphrodites-suburban-waste-3695
53)]

▪ -- [Determination of steroid estrogens in wastewater treatment plant of a contraceptives
producing factory (http://www.ncbi.nlm.nih.gov/pubmed/16758282)]

Estrofem! Lab Protocols

RESEARCH + WORKSHOPOLOGY + FREAK SCIENCE ON the
MICROCOLONIZATION OF HORMONAL MOLECULES

Through a nomadic workshopology and collaborative prototyping practice called
Estrofem! Lab, the project generates DIY/DIWO (do-it-yourself/do-it-with-others)
protocols for hormone hacking, otherwise referred to as “estrogen geeking” or “freak
science.” A series of mobile labs outfitted into suitcases, these protocols have
included 1) YES-HER yeast biosensors, a low-cost detection method using transgenic
yeast containing human estrogen receptor, 2) Urine-Hormone Extraction-Action, a
DIY column chromatography method for the isolation of urinary hormones, 3) DIY
Solid Phase Extraction, a method of concentrating hormones and EDCs from dilute
environmental water samples, and lastly 4) fungal bioremediation with various
species of white-rot mushrooms. Bridging tacit, technical knowledge with cultural
dialogue, these protocols operate under what artist and writer Claire Pentecost
terms “public amateurism” where people consent to learn and fail together in public,
removing the hierarchy of the expert.
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YES-HER Yeast Biosensors

***GET THE XENOWATERS FANZINE*** (https://files.cargocollective.com/185982/es
trozine-yeast-chapter.pdf)

Named “YES-HER: Yeast Estrogen Sensors
with Human Estrogen Receptor,” they are
extensions of our bodies; if they react to
xenoestrogens and change color, that means
the same molecules are affecting our bodies
and any other species that has the same
estrogen receptor. There is little we know
about the evolutionary history of the
estrogen receptor - only that it is the same
receptor across almost all vertebrate
species. This promotes the idea that humans
are “becoming with” other organisms in our
shared toxic environments, referring back to
our collective mutagenesis and shared
species vulnerability. These strains of yeast
already exist but have been patented by
biotechnology corporations and are sold at
thousands of dollars per kit.

A study by Duke University (http://www.ncb
i.nlm.nih.gov/pmc/articles/PMC1470103/)
shows yeast cells transformed with plasmids
encoding human estrogen receptor linked to
a reporter gene have both high specificity and sensitivity for estrogen detection
(specifically 17-beta-estradiol) as compared with human breast cancer cells (MCF-7)
and uterotrophic assays with mouse uterine weight bioassay. The recombinant yeast
were also sensitive to synthetic xenoestrogens and phytoestrogens.

Below left is an image of the plasmid inside recombinant yeast (you can purchase one
from Addgene repository (http://www.addgene.org/23061/) for $65 and start your
yeast assays) accompanied by this paper from Tulane University (2009) (http://www.n
cbi.nlm.nih.gov/pmc/articles/PMC2819589/). The plasmid encodes Human Estrogen
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Receptor (HER). Upon exposure to estrogen, the cell begins to produce an enzyme
called beta-galactosidase (part of the LacZ expression system) which creates yellow
nitrophenol product when you add ONPG substrate along with the estrogen sample.
The YES-yeast then have to be lysed (killed!) to see the yellow color.

***this is (so far) the most feasible method for low-cost, diy estrogen
detection!!

COOL LET'S DO IT

STEP #1: PLASMID PURIFICATION

THE ADDGENE PLASMID ARRIVES IN AN AGAR STAB OF AMP-RESISTANT ECOLI. GROW UP

OVERNIGHT IN LIQUID CULTURE (LB SPIKED WITH AMP), THEN RUN DNA PURIFICATION USING

OMEGA BIO-TEK DNA MINI PREP, SPIN PROTOCOL. USING NANODROP, PLASMID

CONCENTRATION WAS ASSESSED TO BE AROUND 80-100ng/ul WITH LITTLE TO NO PROTEIN
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CONTAMINATION BASED ON 260/280 RATIO.

STEP #2: YEAST TRANSFORMATION

THE YEAST STRAIN USED WAS W303a OF S. cerevisiae. THREE TRANSFORMATIONS (YT) WERE

MADE: 1) YT IN 40MIN HEAT SHOCK 2) YT IN 20 HEAT SHOCK 3) CONTROL (NO DNA). 1uL OF

PLASMID WAS USED TO TRANSFORM 3mL OF YEAST CELL CULTURE AND INCUBATED AT 30C

FOR 3 DAYS. ALTHOUGH THERE WAS CONTAMINATION IN YT40 AND CONTROL, NO YEAST WERE

PRESENT IN THE CONTROL.

STEP #3: ESTROGEN BIOSENSING :: DOES IT SAY [YES] TO [HER]? SUPER IMPORTANT TO

REFERENCE THIS NATURE PROTOCOL (http://www.nature.com/nprot/journal/v3/n4/full/nprot.2008.3

3.html), but I will try to summarize here.

DAY ONE: take a transformed yeast colony and make a liquid culture with 10mL SC(-)TRP (This is the

selective media containing no tryptophan. The transformed yeast should survive without trp, other

strains cannot). Incubate overnight @30C with tube shaking. RIGHT: DIY TUBE SHAKER BY DAN

CHEN (http://danchen.work/lab-shakers/). IT FITS IN THE MAGICFLY CHICKEN EGG INCUBATOR (h
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ttp://www.amazon.com/Magicfly-Digital-Automatic-In

cubator-Poultry/dp/B016OB7FC4/ref=sr_1_11?ie=UT

F8&qid=1464224801&sr=8-11&keywords=chicken

+egg+incubator) $73 ON AMAZON. This is

especially nice for compact traveling.

DAY TWO: Make a 100-fold dilution of your overnight

culture by taking 50uL and diluting in 5mL of

SC(-)TRP. To test the transformed yeast for estrogen

detection, you should work with KNOWN amounts of

estrogen. I purchased some Estradiol (http://www.sig

maaldrich.com/catalog/product/sigma/e8875?lang=en%C2%AEion=US) from Sigma Aldrich to make a

100mM estrogen stock that I will use for dilutions. Put 1uL of each estrogen dilution into 100uL of

overnight yeast culture. Incubate overnight 18hrs @30C. No need to rotate.

DAY THREE: LAC Z REPORTING. First check cell density using spectrophotometer @600nm. Make

the following stocks:

▪ 0.2% sarkosyl & Z buffer stock preparation: Measure and dissolve 2g sarkosyl in 10mL Z buffer.
▪ 10X ONPG preparation: (***needs refrigeration 4C) Measure and dissolve 0.4g ONPG in 10mL Z

buffer.

ON DAY OF: ***this is good for 8 assays*** Make the "mix-mix 200uL" 10x ONPG + 1.8mL Z buffer +

2uL 1M DTT = 2mL TOTAL (for example, 12 assays = 400uL 10x ONPG + 3.6mL Z buffer + 4uL 1M

DTT = 4mL TOTAL). Add 225uL of mix-mix to 25uL of yeast. Incubate in 37C water bath for 30-60min.

When you see yellow color change, add 100 uL 1M sodium carbonate to stop the reaction. Read color

change using spectrophotometer @405nm (measuring the nitrophenol product).
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Growing the YES-Yeasts in RandeLab

Also documented on RandeLab website (http://www.randelab.ch/?p=395)

Plating, shaking and growing
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Additional Links

▪ -- [iGEM RESEARCH ARTICLE: Development and Characterization of Fluorescent and
Luminescent Biosensors for Estrogenic Activity (2016) (http://blogs.plos.org/collections/igem-res
earch-article-001/?__scoop_post=6a749810-6a76-11e6-f331-00221934899c&__scoop_topic=314
117#__scoop_post=6a749810-6a76-11e6-f331-00221934899c&__scoop_topic=314117)]

▪ -- [Estrogenic Activity of Surfactants Assessed Using a Recombinant Yeast Screen (1995) (http://
onlinelibrary.wiley.com/doi/10.1002/etc.5620150303/epdf)] This is the first time YES was made

▪ -- [Use of Saccharomyces cerevisiae BLYES expressing bacterial bioluminescence for rapid,
sensitive detection of estrogenic compounds (2005) (http://www.ncbi.nlm.nih.gov/pubmed/16085
836)] Good BLYES paper

▪ -- [Bioluminescent yeast assays for detecting estrogenic and androgenic activity in different
matrices (2005) (http://sci-hub.io/10.1016/j.chemosphere.2005.01.080)] (another BLYES)

▪ -- [Bioluminescent yeast estrogen assay (BLYES) as a sensitive tool to monitor surface and
drinking water for estrogenicity (2011) (http://pubs.rsc.org/en/content/articlepdf/2011/em/c1em
10464k)] How you test on environmental samples

▪ -- [Bioluminescent yeast-reporter systems for screening chemicals for estrogenic and androgenic
effects (http://info.ngwa.org/gwol/pdf/080382521.pdf)]

▪ -- [Single Plasmids Expressing Human Steroid Hormone Receptors and a Reporter Gene for Use
in Yeast Signaling Assays (2009) (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2819589/)] this
is the YES plasmid I used

▪ -- [pRR-ERalpha-5Z (Addgene repository - $65) (http://www.addgene.org/23061/)]
▪ -- [Evaluation of a recombinant yeast cell estrogen screening assay (1997) (http://www.ncbi.nl

m.nih.gov/pmc/articles/PMC1470103/)] (YES paper)
▪ -- [A Yeast Estrogen Screen for Examining the Relative Exposure of Cells to Natural and

Xenoestrogens (1996) (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1469355/pdf/envhper0033
6-0092.pdf)]

▪ -- [Hormone Binding and Transcription Activation by Estrogen Receptors: Analyses using
Mammalian and Yeast Systems (1993) (http://www.sciencedirect.com/science/article/pii/0960076
093900552)]

Urine Hormone Extraction Action

***GET THE FULL PROTOCOL HERE*** (http://files.cargocollective.com/185982/Uri
ne-Hormone-Extraction-Action.pdf)

Column chromatography is a method of separating compounds based on their
chemical structure and polarity by creating a “stationary phase” and a “mobile
phase” inside a long glass column. For urine hormone separation, laboratories
typically use C18 cartridges for the isolation of the urine analytes; however these
cartridges can only be ordered through chemical supply companies and usually in
bulk (>200 count) even though individually, they cost in the range of $1-4. By
accident, we researched the chemical composition of cigarette filters and found they
are largely consisted of cellulose acetate, a common nonpolar binding substrate. This
became the main “stationary phase” of the chromatography experiment to which the
hormones would bind. A layer of silica gel, an extremely hydrophilic polar substrate,
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is also added to the column for separating
components of urine in which we are not
interested. As for the “mobile phase,”
several laboratory protocols described
methanol (elution strength ε° 0.95) as the
most effective eluent for steroid hormones.
Methanol proved to be the most inaccessible
and challenging ingredient of this extraction
experiment since its consumer availability
varies on the country, and because it is a
flammable and hazardous substance.

As for the hardware component of the experiment, typical laboratory columns can
run in the range of $200-600. At the Interactivos residency, we decided instead to use
recycled glass bottles and cut the bottoms off. The column stand for holding the glass
bottles was prototyped at an event later after Interactivos residency called PIFcamp:
Alpine Hacktivation in Soca Valley, Slovenia, a mountainous region of lush forests and
glacial river water. The limited hardware availability in this setting prompted the use
of shelf brackets, metal rods, and zip ties for the fabrication of a column
chromatography lab setup for under $10.
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Once the column has been constructed, the experiment proceeds with four main
steps:

1. condition the column with methanol
2. condition the column with water
3. load the urine sample
4. elute the hormones off the cigarette filters with methanol again.

The methanol is then evaporated off using a hot water bath and an air pump. This
typically requires one or two hours to fully evaporate, leaving behind a brown sticky
substance which is a collection of all steroid-like molecules. To isolate only estrogen
is beyond the scope of this protocol.

Additional Links

▪ -- [Urinary Phthalates (EPA) (https://cfpub.epa.gov/roe/indicator_pdf.cfm?i=67)]
▪ -- [Human Elimination of Phthalate Compounds: Blood, Urine, and Sweat (BUS) Study (https://w

ww.ncbi.nlm.nih.gov/pmc/articles/PMC3504417/)]
▪ -- [Prenatal Phthalate Exposure and Anogenital Distance in Male Infants (https://www.ncbi.nlm.n

ih.gov/pmc/articles/PMC1367871/)]
▪ -- [Aqua Vita (2012) by Mike Thompson and Susana Cámara Leret (http://thoughtcollider.nl/proje

ct/aqua-vita/)]
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▪ -- [MI(pi)bar/MIT (2007) (https://new-territories.com/mitpibar.htm)
▪ -- [Fertility from Nun's Urine (https://qz.com/710516/the-strange-story-of-a-fertility-drug-made-w

ith-the-popes-blessing-and-gallons-of-nun-urine/)]
▪ -- [PMU (Pregnant Mare Urine) Industry (https://www.nhes.org/animal-info-2/factory-farmed-ani

mals-3/pregnant-mare-urine-pmu-drugs/)]
▪ -- [Urine Love by Stanley Young (http://www.mit.edu/people/scottm/good/urine.html)]

DIY Solid Phase Extraction

Becoming with Fungi

INTERACTIVOS?'16

Collaborators: Paula Pin, Gaia Leandra, Amanda Padilla, Carlos Gamez http://
comunidad.medialab-prado.es/en/node/1602
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The goal of Open Source Estrogen is to explore the various ways that
estrogen performs molecular colonization of human society, our bodies, and
ecosystems. Estrogen is the most ancient of sex hormones. Therefore the mutagenic
effects of environmental estrogens disrupt species across all animal taxa, including
humans. In response to the ongoing molecular colonization of xeno-estrogens, the
project aims to demonstrate how our collective mutagenesis necessitates civil action
through DIY/DIWO practice. Three possible approaches are: 1) SYNTHESIS - Are we
able to circumvent governments and institutions to gain hormone access? What are
the ethics behind self-administering self-synthesized hormones? 2) DETECTION -
What are the ramifications of estrogen de-regulation? How can biosensors play a role
in mobilizing citizen surveying of local water sources? 3) EXTRACTION - How can
citizens remove the hormonal toxicity in the environment that is currently
mutagenizing human and non-human bodies? Can the xenoestrogens be recycled
back into our bodies? We are looking for collaborators across ALL disciplines:
biochemical knowledge for extraction, biotoxicology, cross-species
endocrinology, ecological interactions, analysis of biological samples from
local water sources, building of low-cost biosensors for detecting and
mapping estrogenic waters -- these are a couple of examples.

DIY COLUMN CHROMATOGRAPHY (Solubility Experiments)

OPEN ESTROGEN LAB (FINAL INSTALLATION)
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Housewives Making Drugs

Chickens (Extraction)

See AVIAN TRANSGENIC TECHNOLOGIES: http://www.ncbi.nlm.nih.gov/
pubmed/21131712

Also, PRODUCTION OF PHARMACO PROTEINS USING TRANSGENIC AVIAN: http://
link.springer.com/chapter/10.1007%2F978-94-017-0726-8_52#page-1

BIRDS OF ESTROGENIC PARADISE Can chickens absorb estrogen from the
environment and deposit in their eggs? Let's research it!

Retrieved from "http://www.hackteria.org/wiki/index.php?
title=Open_Source_Estrogen&oldid=34158"

Categories: Health Wetware Chemistry Sensing

▪ This page was last modified on 30 September 2019, at 17:35.
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