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the	ideal	molecular	genetic	toolbox:

• for	any	cell	type	or	tissue
• in	a	targeted,	gene-specific	manner
• at	high-throughput	scale

reduce eliminate increase

wild-type

change



DRSC	&	TRiP

• Cell-based	RNAi	screening	and	
libraries	since	2003

• TRiP RNAi	fly	stocks	since	2008
• Now	&	New:		CRISPR	technologies
• Growing	suite	of	bioinformatics	
tools	(find,	analyze,	validate)

• Welcome	on-site	visitors
• All	reagents	also	provided	for	off-
site	screens	or	small-scale	studies



DRSC	cell-based	RNAi	libraries

• genome-wide	screening	library
• genome-wide	validation	library	(PCR	
templates)

• autophagy-related	proteins
• GPCRs
• kinases	&	phosphatases
• membrane-bound	organelle-related
• RNA-binding	proteins
• transmembrane	domain-containing
• transcription	factors	&	DNA	binding	
• ubiquitin-related	proteins
• custom	libraries	(96-well	format)



cell-based	screens

• arrayed	RNAi	screens
• in	CRISPR	mutant	backgrounds
• interrogating	synthetic	
interactions

• high-content	imaging

• pooled	format	screens
• seeking	collaborations,	e.g.	for	
selection-based	pooled	screens



screen	assays	@	the	DRSC

• Molecular	Devices	Spectramax
Paradigm	Fluorimeter	&	
Luminometer (‘plate	reader’)

• IN	Cell	6000	automated	confocal	
imaging	system

• slides,	6-well,	12-well,	etc.
• 96-well	and	384-well
• Kinedex plate	handling	robot



TRiP now	and	future

• ~10,000	UAS-RNAi	fly	stocks	
(Bloomington	stock	center)

• New:	CRISPR	stock	production
• knockout
• activation

• CRIMIC	project	in	collaboration	
with	Hugo	Bellen’s lab	(Baylor)

• CRISPR	“toolbox”	stocks

Jonathan	Zirin
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TRiP sgRNA fly stock collection for knockout
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• A	single	gene	is	targeted	by	
expression	of	one	sgRNA
from	U6	promoter

• Stocks	are	made	in	the	
pCFD3	vector,	developed	by	
Fillip	Port	and	colleagues

• Crossing	sgRNA stocks	to	a	
Gal4	line	expressing	Cas9	
induces	Cas9,	leading	to	
mutation	in	many	cells

CRISPR	toolbox	stocks in	production
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• A	single	gene	is	targeted	by	
two	sgRNAs

• Stocks	are	made	in	the	
pCFD4	vector,	developed	by	
Fillip	Port	and	colleagues

Ben Ewen-Campen

TRiP sgRNA fly stock collection for transcriptional activation



dCas9-activator	stocks	(20	different	Gal4	drivers)
• GAL4/UAS	expression	of	Cas9	proteins	with	dead	nuclease	activity	(dCas9),	fused	

to	VPR	transcriptional	activator	(dCas9-a)
• used	for	gene	activation	in	cells	expressing	gRNAs	targeting	the	region	upstream	of	

the	transcriptional	start	site	(e.g.	TEX	lines)
dCas9-activator	with	tubGal80[ts]	stocks	(15	different	Gal4	drivers)

• GAL4/UAS	combined	with	temperature-sensitive	Gal80	(tubGal80[ts])
• allows	greater	control	of	spatial	and	temporal	dCas9-a	expression

Stocks	for	mosaic	knock-outs	(17	different	Gal4	drivers)
• GAL4/UAS	expression	of	wild	type	Cas9
• used	for	generating	mutant	mosaics	in	the	soma	in	cells	expressing	

sgRNAs targeting	the	coding	region	(e.g.	TKO	lines)
Stocks	for	germline	mutants

• germline-specific	nanos-GAL4/UAS	expression	of	wild	type	Cas9
• used	for	generating	small	deletions	and	modifications	in	the	germline in	cells	

expressing	sgRNAs targeting	the	coding	region

TRiP-CRISPR Toolbox stocks



CRISPR	MiMIC Integration	
Cassettes	(CRIMICs)
• With	CRISPR	it	is	feasible	to	

integrate	SICs	in	user-defined	
locations	rather	than	at	
random	as	is	done	with	TEs

• Project	to	target	genes	that	
have	the	greatest	utility	for	the	
fly	community	and	human	
disease	orthologs

• CRIMIC	gene	traps	now	contain	
T2A-Gal4,	expressed	under	the	
control	of	endogenous	gene	
regulatory	elements

• As	with	MiMIC,	CRIMIC	permit	
protein	tagging	by	RMCE

• CRiMIC/MIMIC	gene	and	
protein	traps	are	available	from	
the	Gene	Disruption	Project	
(Bellen)	and	the	BDSC

CRISPR targeted MiMIC

guide	RNA	+	Cas9

SA1 kb HA 1 kb HAattPattP FRT FRTSV40 SV403xP3 EGFP

homologous	recombination

pM14

SA1 kb HA 1 kb HAattPattP FRT FRThs70pA SV403xP3 EGFPT2A-Gal4 (phase X)

pM14-T2A-Gal4



bioinformatics

• DIOPT	– ortholog prediction
• UP-TORR	– identify	RNAi	reagents	

• Cell	reagents	– DRSC,	DKFZ
• In	vivo	fly	stocks	– VDRC,	NIG-Japan,	TRiP

• RSVP	– view	RNAi	fly	stock	
phenotypes

• FlyPrimerBank – qPCR	primer	designs
• Find	CRISPRs	– genome	browse	view	
of	gRNA	designs

• DGET	– mine	modENCODE and	other	
RNA-seq data

• and	more!

Claire	Hu



DIOPT



DIOPT“all”	search



Search	with	human	genes

Search	with	fission	yeast	genes

DIOPT



DGET

preprint	at:	http://biorxiv.org/content/early/2016/09/15/075358



DGET

preprint	at:	http://biorxiv.org/content/early/2016/09/15/075358



Find	
CRISPRs



fgr.hms.harvard.edu

bug	report	form

software	bugs,	
website	suggestions



Drosophila Binary	Interaction	Project:	“FlyBi”

• Collaboration	with	the	Celniker and	Vidal	labs

• Resource	of	~10,000	Gateway	ORF	clones
• available	now	from

• DF/HCC	DNA	Resource	Core	(Boston,	MA)
• DNASU	(Phoenix,	AZ)
• Drosophila Genome	Resource	Center	

(Bloomington,	IN)

http://flybi.hms.harvard.edu/
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