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| _g—— Screening Description:

- FACS is a powerful tool
to screen many
candidate genes at
once to filter libraries

- Secondary Screening is
used to validate hits

Background.:

- Metagenomics, the comprehensive study of genetic
material recovered directly from environmental
samples, has revolutionized our understanding of
microbial communities.

- Highlights that a vast majority of microbes are
unculturable with untapped genomes.

- Building upon a study that demonstrated the
capability of specific bacteria to degrade the steroid
hormones, we introduced a cocktail of
hormones—progesterone, testosterone, and
estrogen— expecting to see higher change in GFP

Singlets

Goal:
- Investigate the potential of metagenomics to - The amount E. coli on the plate increased
uncover prOteinS reSponSive to SterOidS, which could When put in 37 de rees Celsius Overni ht
be pivotal in biosensing applications and g _ _ _ g _
environmental management. - Each cell on the plate is E. coli mixed with
- The presence of environmental steroids suggests : : : :
that certain bacteria might possess proteins capable different inserts from the |lbrary, each Is now X s . . o
_of degra_ding gompounds like t_estostero_ne, thereby Considered ) COlOny EGFP-A-Compensated
influencing microbial community dynamics and _ . . . .
biochemical proc_esses. | _ Selected fOr dlfferenCe ﬂUOreSCenCe based Figure 5. EdcR with cocktail ( green) and no cocktail ( red)
-S;Zr;epellée a DNA library using the environmental on What we Sorted for Details:
- Contribute to the Galagan Lab by creating a DNA - Plated colonies have plasmids containing - TF's are auto inhibitory
Ibrary and screening it so that it can be used to - _ : :
discdovet.r novel enzymes or pathways for steroid carbenicillin resistance which bind upstream
PR - Isogenic colonies: The colonies all encode onto their own promoter
different th|ngs which inhibits
- Plasmids contain inserts from the gDNA transcription
library and those inserts should encode for - Results in less GFP
Methods potential successful proteins created
Suosssiu P. puda Lieay Scren : - 18 - - The prOteln binds to DNA
SSSSS ' N * * | and steroid binds to

Library

protein at allosteric site
- When the steroid binds

SRR i at this site it makes
gy | || | protein change shape
(Sa:.er) - (H Hfth S OI.l.l_lll..I.l..ll.ll..l-llllI.I‘.- T Eg™ I-I-I 1 WhICh Increases
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Environmental Sample prep: ~ («+ tra_nSC” ptlon
- Add LB and carbenicillin Figure 3. Secondary Screening results = ThlS makes GFP d QOOd
- Carbenicillin is used as an antibiotic because . . TR .
cells without the it will not survive the rest of the : : |ndlcator as It is dlreCtIy
test/experiment - In the figure, the raw OD is around 1.5 related to if the steroid is
rimary Soreening: - In the figure, the raw raw GFP fluctuates working on an aTF
- Selecting cells with high fluorescence in the between 2000 and 12000 RFU
diti ith tain steroid ktail : - -
_ Use & PAGS machine fo measure the - The spikes in the change in GFP correspond to
guclgtr_escence Iof the Zellf v the positive controls, all other bars are showing
- Sorting samples made from day : : :
- Downside is you can only test one condition at a that the GFP N the Ce”S d|d nOt Change W|th
time :
Secondary Screening: Ste_rOIdS treatment _ REfe rences
- Compare what the cell line will do with and - This means that the no successful protein was . o
without the steroids to make sure we are f din the st . diti - Luis Angel Ortiz: High-throughput
collecting specific steroids that aren’t always “on” ouna in tne steroid conditon functional screening of oxidase enzymes
- Follow up to see if there is differential expression - The tall bar graphs IN the bottom nght show - Taku Uchiyama: Substrate-induced gene
pigmesmn positive control tests expression (SIGEX) screening of
2) Record the D00 of the overnight growths metagenome libraries
3) Prog five 1ML saMiples O ODG0D = 0.4 tILH CHATIGhtS wi Hesh LBSABX NS
Yo et T _
7) Wash colls for a otal 01 2 tmes. il S s

Analyte | Analyte

a. Centrifuge cells at 4000g for 3 min &{

b. Decant supernatant

c. Resuspend Tl P — L j —— =) [, Acknowledgements
d. Repeat = h

8) Transfer 200uL of PBS+cells into 1mL of PBS in microcentrifuge tube Signal
9) Record/sort on FACS Transcriotion D—
a. Use SIGEX template or previous experiment P

b. For sorting, use Single Cell or Ultra Purity and >1.5k events Translation
c. If plating, sort into PBS (1.5kb in 500uL PBS), spread 100uL/petri dish. Grow

overnight at 30C . .
d. If doing a serial screen, sort into 5mL LB+ABX and grow overnight at 250rpm at Figure 4. Ope ron Trap d Iagram

37C. Repeat Day 1 Primary Screen procedure
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Figure 2: Image of the primary screening protocol and answering all of my questions.




