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Introduction Resource for discovery: CRISPR pooled cell screen technology

The DRSC-BTRR (NIH NIGMS GM13 2087), the current iteration of Context: Pooled-format CRISPR screens facilitate precision and large-scale screening Advantages of screening in pooled format in cultured cells:

. . . . without the need for automated equipment. We have robust methods for pooled CRISPR KO «  Relatively uniform cell type
what was orlgmally founded as the DI’OSOp hila RNAI Screenmg Center and CRISPRa screening in Drosophila cells, and for CRISPR KO 1n mosquito cells, e.g.,

and Transgenic RNAT1 Project (DRSC/ TRiP), focuses on the Anopheles (Refs 1-4; FIG 1). The overall approach is summarized in this graphic:
development, optimization, and dissemination of technologies for the
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* Easily scalable to comprehensive, genome-wide studies %
T, .

* Identify high-confidence genes to test in in vivo assays

Limitations . “How to screen”
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benefit of the Drosophila and broader research communities. CRISPR knockout screening in arthropod cells e Cell lines do not necessarily model cell type-specific behaviors
Our areas of emphasis include: SRNA lbrary (2) introduction o (3) soeen sssas () cata scquisitior * Limited to query of cellular activities
- ioh-th h 1l-based . hil d oth design & cloning > SgRNAs into cells - - & analysis *  High-throughput studies associated with false discovery
(1) High-throughput cell-based screening in Drosophila and other
. . . — Addressing limitations:
insect cultured cells using CRISPR and other technologies D &/ s 1 , .
- . . . . . . PN T [ o st sseny i ~ * New cell lines from A. Simcox and colleagues provide better models of muscle, neuronal,
(11) Molecular genetics and protein technologies for use 1n vivo in Q:N o |m|:);<) Q @ amply sqRAs blood, etc. cell types (Ref' 5)
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Drosophila or 1n other species (e.g., TR1P flies; see poster 604S) @ Q @ o «  We are working to expand applicable assay types, e.g., for study of pathways, host-
: : . . : (@) @) R microbe 1nteractions, etc.
111) Online r rces for reagent design, ortholog 1dentification, and . . .
(1) O C GSPU C ) S Sh, . S Y with 2P & Cass - - «  We developed a ‘version 2’ of the Drosophila CRISPR KO sgRNA library and approach
other applications in common model species and a growing ciflif:i G;:Lf (ore X = that has increased sensitivity
number of arthropod SPECICS (see below & talk 241) Op e = Fie’ Q @ CRISPR pooled screens are more specific, more sensitive, and lower cost than arrayed
: : .. : . -or- BN data analysis RNAI1 screens, and feasible 1n typical labs
With labs across the US & abroad, we engage 1in Driving Biomedical o Q ‘, y P , Cyp tact stephanic mohr@hms.harvard.cds for inf
. . . . . existina librar N nieresied io screen: Lonltact stepnanie_mo ms.narvara.eau jor injo
Projects (in-depth collaborations that assess and improve technologies P Q otersssays, .,
. . . . . . “OF~  FACS-based assays - . . . . . .
for specific applications) and Collaboration & Service Projects (small o R - The diversity of topics addressed with screens so far includes: o
. , . y, Viswanatha & Mameli (2021) Nature Communications Designed using BioRender S Sre—— | nature evelopmental Ce ... an unpu 1shed work on
projects) to ensure that our technolo gies meet real needs and are This overall workflow 1s established for Drosophila and Anopheles cell lines, and 1n progress for additional insect cell lines. PLOS GENETICS Dlptlc “ L «  phagocytosis
Pooled genome.wide CRISPR activation el | TR T *  host-viral interactions
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New computational approach & online resource: FlyPredictome

Context: A s (eastiwo hybrid B —— C  orie remorted from fy lterature https://www.flyrnai.org/tools/fly predictome/
* Identifying PPIs can associate an uncharacterized protein with a = o 3 0 2% : e P— Search Result
protein of known function (*guilt by association’) 4 35 IS T A el Pt Psie i e e
« Experimental methods for identifying PPIs are applicable at scale I e ;'j’:;f;ﬁﬁiimer o
but associated with false discovery 5 L LEm g P — e
* AlphaFold-Multimer (AFM) (Ref 6) can be used to predict PPIs R Y sl =¥
* Factors limiting broad use of AFM include missing real PPIs and s s e
high demand for computational time Z S e S
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What’s new: We developed a new AFM-based score to improve FIG. Ztanirtet - S g - R
computational prediction of PPIs, the “Local Interaction Score” or LIS Fig. 2: Analysis of Drosophila PPI networks using large-scale S e v - 1
(Ref 7), then used AFM-LIS to evaluate pairs from two large-scale proteomic data. From Ref 7. A, B, C: AFM-LIS scores for FlyBi Y2H, R
experimental Drosophila PPI datasets: the FlyBi Y2H dataset (Ref 8) DPiM AP-MS, and literature-curated PPIs. D, Network visualization of Ffﬁf‘) T o
and the DP1M AP-MS dataset (Ref 9; FIG 2). These predictions and predictions. E, Distribution of subcellular localization based on ; :
others, along with other available information (e.g., co-expression), are DeepLoc 2.0. F, Scatterplot of localization distribution.

in our FlyPredictome online resource (FIG 3).
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