Table S1.  Molecularly identified tracheal genes

	SIGNALING PATHWAYS

	Gene
	Encoded product
	Tracheal phenotype
	Refs
	P / M1

	FGF Pathway
	
	
	
	

	anterior open (aop)/yan
	ETS-box transcriptional repressor
	Increased btl mRNA expression in the embryonic trachea
	[1]
	P

	branchless (bnl)
	Ligand
	No tracheal branching/migration
	


[2] ADDIN EN.CITE 
	P

	breathless (btl)
	Receptor
	No tracheal branching/migration
	


[3,4,5,6] ADDIN EN.CITE 
	P

	corkscrew (csw)
	Protein phosphatase
	Branching defects
	


[7] ADDIN EN.CITE 
	P

	dally-like
	Glypican
	Primary branching defects
	


[8] ADDIN EN.CITE 
	P

	Heparan sulfate 6-O-sulfotransferase (dHS6ST)
	dHS6ST
	Reduced primary branching
	


[9] ADDIN EN.CITE 
	P

	pointed (pnt)
	ETS-box transcription factor
	Defective secondary and tertiary branching
	


[10,11] ADDIN EN.CITE 
	P

	sprouty (sty)
	Inhibitor of RTK signaling
	Extra terminal cells and tracheoles
	


[12] ADDIN EN.CITE 
	P

	stumps (sms)/dof/hbk
	Adaptor protein
	No tracheal branching/migration
	


[13,14,15] ADDIN EN.CITE 
	P

	sugarless
	UDP- D-glucose dehydrogenase
	Variable primary branching defects
	


[16] ADDIN EN.CITE 
	P

	sulfateless
	Heparan sulfate N-deacetylase/N-sulfotransferase
	Variable primary branching defects
	


[16] ADDIN EN.CITE 
	P

	
	
	
	
	

	TGF-( Pathway
	
	
	
	

	Mothers against DPP (Mad)
	SMAD transcription factor
	Defective dorsal/ganglionic branching
	[17]
	P

	nejire (nej)
	CBP- cytoplasmic adaptor
	Defective ganglionic branching
	[18]
	P

	punt (put)
	TGF( receptor type II
	Defective dorsal/ganglionic branching
	


[19,20] ADDIN EN.CITE 
	P

	thickveins (tkv)
	TGF( receptor type I
	Defective dorsal/ganglionic branching
	[21]
	P

	
	
	
	
	

	Wnt Pathway
	
	
	
	

	armadillo (arm)
	(-Catenin
	No DT or visceral branch
	


[22,23] ADDIN EN.CITE 
	P

	frizzled (fz) 
	Receptor
	No DT
	[23]
	P

	frizzled-2 (fz2)
	Receptor
	No DT
	[23]
	P

	pangolin (pan)/dTCF
	HMG-box transcription factor
	No Dt or visceral branch
	[23]
	P

	porcupine (por)
	ER-localized protein
	No DT or visceral branch
	[23]
	P

	wingless (wg)
	Ligand
	No DT or LT
	


[22,23] ADDIN EN.CITE 
	P

	
	
	
	
	

	EGF Pathway
	
	
	
	

	faint little ball (flb)/Egfr
	Receptor
	Defective invagination of tracheal placode
	[20]
	P

	rhomboid
	Serine peptidase in ligand processing 
	Defective invagination of tracheal placode
	[20]
	P

	spitz (spi)
	TGF-( type ligand
	Defective invagination of tracheal placode
	[20]
	P

	Star
	Ligand processing
	Defective invagination of tracheal placode
	[20]
	P

	Ptp4E
	Receptor tyrosine phosphatase
	Lumenal defects
	[24]
	P

	Ptp10D
	Receptor tyrosine phosphatase
	Lumenal defects
	[24]
	P

	
	
	
	
	

	Hedgehog Pathway
	
	
	
	

	hedgehog (hh)
	Ligand
	Branch migration defects
	[25]
	P

	patched (ptc)
	Receptor
	Branch migration defects
	[25]
	P

	
	
	
	
	

	Notch Pathway
	
	
	
	

	Delta (Dl)
	Ligand
	Altered tip cell number and specification
	


[26,27] ADDIN EN.CITE 
	P

	Notch (N)
	Receptor
	Altered tip cell number and specification
	


[26,27] ADDIN EN.CITE 
	P

	
	
	
	
	

	Slit/Robo Pathway
	
	
	
	

	roundabout-1
	Receptor
	Branch misrouting 
	[28]
	P

	roundabout-2
	Receptor
	Branch misrouting
	[28]
	P

	rhomboid-3
	Ligand processing
	Branch misrouting
	


[29] ADDIN EN.CITE 
	P

	slit
	Ligand
	Branch misrouting
	[28]
	P

	vilse
	Rac/Cdc42 GAP
	Branch misrouting
	


[30] ADDIN EN.CITE 
	P

	
	
	
	
	

	Jak/Stat Pathway
	
	
	
	

	domeless (dome)
	Receptor
	No tracheal specification
	


[31,32] ADDIN EN.CITE 
	P

	signal transducing adaptor molecule (stam)
	Janus kinase (Jak)-associated signal-transducing adaptor molecule
	Cell movement defect in air sacs
	


[33] ADDIN EN.CITE 
	P

	stat
	Transcription factor
	No tracheal specification
	


[31,32] ADDIN EN.CITE 
	P

	
	
	
	
	

	Other Signaling Genes
	
	
	
	

	abnormal wing discs (awd)
	Nucleoside diphosphate kinase
	Complex branching defects
	


[34] ADDIN EN.CITE 
	P

	arl3
	Small GTPase
	Tube fusion
	


[35] ADDIN EN.CITE 
	P

	Rac
	Small GTPase
	Reduced primary branch migration
	[36]
	P

	rhoA
	Small GTPase
	Fusion defects
	[37]
	P

	Sar1
	Small GTPase
	DT tube expansion and clearing defects
	[38]
	P

	src42A
	Kinase
	Defective adherins junction remodeling
	[39]
	P

	src64B
	Kinase
	Defective adherins junction remodeling
	[39]
	P

	
	
	
	
	

	TRANSCRIPTION FACTORS

	Gene
	Encoded product
	Tracheal phenotype
	Refs
	P / M

	apontic (apt)/trachea defective (tdf)
	bZIP transcription factor
	Defects in invagination and primary branching
	


[40] ADDIN EN.CITE 
	P

	B-lymphocyte-inducing maturation protein (Blimp1)
	Zinc finger and SET/PR domain containing transcription factor 
	Dorsal trunk tube diameter
	[41]
	P

	blistered (bs)/pruned/SRF
	Transcription factor
	No terminal branching
	[42]
	P

	Dhr78
	Hormone receptor/transcription factor
	Liquid clearance/gas-filling
	[43]
	P

	dysfusion (dys)
	bHLH PAS transcription factor
	Fusion defects
	[44]
	P

	elbow
	Zinc finger transcription factor
	Defective sorting of cells into primary branches
	


[45] ADDIN EN.CITE 
	P

	extramacrochaetae (emc)
	Transcriptional co-repressor
	Defective primary branching
	[46]
	P

	escargot (esg)
	Zinc finger transcriptional repressor
	Defective fusion cell specification
	


[47,48] ADDIN EN.CITE 
	P

	grainyhead
	GFH-CP2-type transcription factor
	Convoluted lumen
	[49]
	P

	hairy
	Transcriptional repressor
	Patterning and lumen size
	


[50] ADDIN EN.CITE 
	P

	hunchback
	Zinc finger transcription factor
	Fusion defects
	[51]
	P

	jing
	Transcription factor
	Tracheal cell death and patterning defects
	


[52] ADDIN EN.CITE 
	P

	knirps (kni)
	Zinc finger transcription factor
	Dorsal branch cells become dorsal trunk
	


[53] ADDIN EN.CITE 
	P

	knirps-like
	Zinc finger transcription factor
	Dorsal branch cells become dorsal trunk
	


[53] ADDIN EN.CITE 
	P

	MBF 
	Transcriptional cofactor
	Defective tracheal specification
	


[54] ADDIN EN.CITE 
	P

	Mrtf/dMal
	Transcription factor
	No terminal branching
	


[55,56] ADDIN EN.CITE 
	P

	noc
	Zinc finger transcription factor
	Defective sorting of cells into primary branches
	


[45] ADDIN EN.CITE 
	P

	pebbled (peb)/hindsight (hnt)
	Transcription factor
	Defective taenidia and lumen size
	[57]
	P

	ribbon (rib)
	BTB & pipsqueak domain transcripton factor
	Failed branch migration
	


[58,59] ADDIN EN.CITE 
	P

	similar (sima)
	bHLH PAS transcription factor, Hifa
	Terminal branching defects
	


[60,61] ADDIN EN.CITE 
	P

	spalt
	Zinc finger transcription factor
	Dorsal trunk cells become dorsal branch
	


[62,63] ADDIN EN.CITE 
	P

	stripe (sr)
	Transcription factor
	Migration defects
	[64]
	P

	tango (tgo)
	bHLH PAS transcription factor
	Branching defects
	


[65,66] ADDIN EN.CITE 
	P

	trachealess (trh)
	bHLH PAS transcription factor
	Failure of tracheal specification
	


[67,68] ADDIN EN.CITE 
	P

	tramtrack (ttk)
	BTB/POZ Zinc finger transcription factor
	Fusion cell specification, intercalation
	[69]
	P

	unplugged (unpg)
	Homeodomain transcription factor
	Defective branching of CNS trachea
	[70]
	P

	ventral veins lacking (vvl)/drifter (dfr)
	POU-homeodomain transcription factor
	Defective tracheal specification
	


[71,72,73,74] ADDIN EN.CITE 
	P

	
	
	
	
	

	OTHER

	Gene
	Encoded product
	Tracheal phenotype
	Refs
	P / M

	adrift
	Novel nuclear protein
	CNS tracheal pathfinding defects
	[75]
	?

	ATPa
	Sodium/potassium ATPase
	Tube size
	[76]
	M

	archipelago
	F-box protein
	Fusion cell specification defects
	[77]
	P

	capricious (cap)
	LR protein
	Required for fusion of DTa and DTp
	[78]
	M

	congested-like trachea (colt)
	Carnitine antiporter
	Required for liquid clearance
	


[79] ADDIN EN.CITE 
	M

	Daam
	Formin
	Taenidial patterning defects
	[80]
	M

	DE-cadherin/shotgun (shg)
	E-cadherin
	Defective fusion cell specification
	[48]
	M

	dumpy (dp)
	ZP domain protein
	Lumen defects
	[81]
	M

	von Hippel-Lindau (Vhl)
	Ubiquitin ligase
	Complex branching defects
	


[82,83] ADDIN EN.CITE 
	?

	fear of intimacy (foi)
	Zinc ion transporter
	Fusion defects
	[84]
	?

	headcase (hdc)
	PolyQ protein 
	Ectopic branching defects
	[85]
	?

	Hsp60C
	Chaperonin
	Defective liquid clearance
	[86]
	M

	klarsicht (klar)
	Microtubule based transport
	Lumen size and morphology
	


[50] ADDIN EN.CITE 
	M

	knickkopf (knk)/gnarled
	Dopamine (-monooxygenase 
	Tube expansion defect
	


[87,88,89] ADDIN EN.CITE 
	M

	krotzkopf verkehrt (kkv)
	Chitin synthase
	Tube expansion defect
	


[87,88,89] ADDIN EN.CITE 
	M

	Lachesin (Lac)/bulbous
	Ig superfamily member
	Tube size and barrier defects
	[90]
	?

	Lamin (Lam)/misguided
	Nuclear lamin 
	Terminal cell guidance
	


[91] ADDIN EN.CITE 
	M

	megatrachea
	Claudin
	Tube size and barrier defects
	


[92] ADDIN EN.CITE 
	M

	Myosin heavy chain
	Myosin heavy chain
	Under-represented at the distal tip of airsacs in mosaic experiments
	


[33] ADDIN EN.CITE 
	M

	MMP1
	Matrix metalloprotease
	Dorsal trunk breaks
	[93]
	?

	mummy (mmy)/ cystic
	UDP-N-acetylglucosamine diphosphorylase
	Tube size and barrier defects
	


[87,94] ADDIN EN.CITE 
	M

	nervana-2 (nrv2)/ectatic
	Sodium/potassium ATPase
	Tube size and barrier defects
	


[76,95] ADDIN EN.CITE 
	M

	ninjurin
	Molecular function unknown
	no loss of function data (eliminate?)
	
 ADDIN EN.CITE 
[96]

	?

	pickpocket
	Sodium channel
	Clearance/air-filling
	[97]
	M

	piopio (pio)
	ZP domain protein
	Cells break away from epithelium
	[81]
	M

	polished rice (pri)
	4 tiny peptides
	Tube expansion
	[98]
	?

	pollux
	RabGAP
	Airfilling/liquid clearance
	


[99] ADDIN EN.CITE 
	M

	polychaetoid (pyd)
	ZO-1 homolog
	Failed fusions, intercalation defects
	[100]
	M

	retroactive (rtv)
	Molecular function unknown
	Tube expansion defects
	


[101] ADDIN EN.CITE 
	?

	serpentine (serp)
	Chitin deactylase
	Tube length and tortuosity
	


[102,103] ADDIN EN.CITE 
	M

	shortstop (shot)
	Spectroplakin
	Fusion cell lumen defects
	[37]
	M

	sinuous
	Claudin
	Tube size and barrier defects
	


[104] ADDIN EN.CITE 
	M

	tartan
	LR protein
	DT fusion defects
	[78]
	M

	varicose
	MAGUK domain septate jxn protein
	Elongated dorsal DT tubes
	


[104] ADDIN EN.CITE 
	M

	vermiform
	Chitin deacetylase
	Tube length and tortuosity
	


[102,103] ADDIN EN.CITE 
	M

	wurst
	Novel
	Tube matrix clearance defect
	[105]
	?

	g-COP
	Vesicle transport/coat protein
	Tube expansion defect
	[38]
	M

	
	
	
	
	


1P, presumptive patterning gene; M, presumptive morphogenesis gene.
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