The DrosDel Immunity panel (B. Lemaitre Lab)

The ‘DrosDel immunity’ panel is set of Drosophila lines useful to study the immune system generated by the Luis Teixeira and Bruno Lemaitre labs (notably, also Mark Hanson for effector mutants) and deposited at Vienna Drosophila Resource Center .  Mutations in these flies were introgressed by successive backcrosses in the DrosDel background using the scheme described in Ferreira et al.(1) , or sometimes directly generated in the DrosDel background by CRISPR/Cas9. This panel includes flies lacking functional Toll (spz[rm7]) or Imd (Rel[E20]) pathways. PPO1,PPO2 flies with no melanization, NimC1,Eater flies deficient for phagocytosis and hemocyte sessility, as well as flies lacking various immune effectors (Bomanins, Transferrin 1, antimicrobial peptides…). Flies lacking 14 AMPs genes, or lacking non-overlapping subsets of these 14 AMPs (group A, B, C) as well as group D flies (Daisho and Baramicin A) can be conveniently used to identify an AMP involved in a process (See  ref (2)).

While these isogenized lines can be useful to study the immune response in a rather controlled background, we recommend using alternative methods to confirm the results (rescue, RNAi, analysing the mutations over a deficiency, or analysing the same or another mutation in another background). We cannot exclude that significant portions of the genome are not well isogenized (notably in close proximity to the mutation of interest), or that resulting phenotypes come from complex interactions between the mutation and second site mutation of the DrosDel background -- not to mention varying status of white and white+ rescue, GFP, DsRed, etc... We hope to expand this collection of immunity fly strains.

	Code
	Genotype
	Original reference
	isogenization
	chr
	Remarks

	BL1 
	w[1118];;RelE20
	(3, 4)
	(1)
	III
	A deletion of Relish (which also affects a nearby gene). The “ebony” marker of the original stock (Dan Hultmark‘s lab) was removed  by recombination with an Oregon stock. The RelE20 mutation was then introgressed in DrosDel. RelE20 lack a functional Imd pathway and are susceptible to Gram negative bacterial infection. The transcription factor Relish may also be involved in the immune defence against viruses downstream of cGas-like, Sting and IKK(5).

	BL2 

	w[1118];;spzrm7/TM6C,Sb
	(6, 7)
	(1)
	III
	spzrm7 or spz4 is a genetically null mutation in spz (generated by EMS during Nusslein-Volhard and Wieschaus screen). Several markers of the original stock (M317 Tubingen stock center) including ebony were removed by recombination (7). spzrm7 are homozygous viable, female sterile.  This mutation blocks the activation of the Toll pathway. Note that the Toll pathway might be activated independently of spz by spz5(8). 

	BL3 
	w[1118];PPO1,PPO2
	(9, 10)
	unpublished
	II
	PPO1 and PPO2 mutations were generated by homologous recombination (PPO1 gene is replaced by a w+ cassette, PPO2 was produce by imprecise excision of a minos element). PPO1, PPO2 show no hemolymphatic melanization after injury. PPO3 in lamellocytes can still contribute to melanization around wasp eggs (10).

	BL4 
	w[1118];NimC1; Eater
	(11, 12)
	unpublished
	II,III
	NimC1 and Eater mutations were generated by homologous recombination (both genes are replaced by a w+ cassette). NimC1, Eater have strongly reduced phagocytosis ability and defective hemocyte sessility due to the absence of Eater. While NimC1, Eater  larvae have more hemocytes, NimC1, Eater  adults tend to have decreased hemocyte number over time. This line can be used to assess the function of phagocytosis, although it likely impacts other processes.

	BL5 
	w[1118], Hayan-psh[Def]
	(13)
	unpublished 
	I
	Hayan-psh[Def] is a short deletion generated by Shu Kondo removing two serine proteases and strongly reduces both the melanization and the Toll pathways.

	BL6 
	w[1118], Hayan-psh[Def]; NimC1; Eater, RelE20/TM6C,sb
	
	Unpublished
	I,II,III
	w,Hayan-psh[Def]; NimC1; Eater, RelE20 (also called ITPM) are viable but are extremely immune deficient, having both reduced Toll pathway and Melanization (due to Hayan-psh[Def]), no phagocytosis (due to NimC1; Eater) and no Imd pathway (RelE20). This stock is maintained with a balancer on the third (TM6C is Sb but not Tb).

	BL7 
	w[1118];; iso
	(14)

	This line was cleaned of Nora virus
	
	The DrosDel wild-type used as reference. A contaminating nora virus was discovered in this stock that may have affected survival data in studies prior to 2021. Nora virus infection is associated with slightly increased mortality upon infection (anecdotally ~15%), and greatly reduced lifespan (see (15)). The DrosDel w[1118] isogenic genotype may be particularly susceptible to nora virus compared to other backgrounds (e.g. OregonR). However, nora virus-free survival and lifespan are similar to or better than OregonR.

	BL8 
	w[1118];;Sp7[SK6]

	(10, 17–19)
	(10)
	III
	A fly line carrying a null mutation affecting the Sp7/MP2 serine protease that regulates melanization in Drosophila, isogenized in the w1118 DrosDel Background. Sp7 strongly blocks the blackening reaction at the injury site of larvae but has less effect in adults for blackening (10).

	BL9 
	w[1118],Hayan[SK6]
	(20)
	(10)
	X
	A fly line carrying a null mutation affecting the Hayan serine protease that regulate melanization in Drosophila, isogenized in the w1118, DrosDel Background.

	BL10 
	w[1118];;PGRP-SD[SK1]
	(21)
	(21)
	III
	A fly line carrying a null mutation affecting the secreted pattern recognition receptor PGRP-SD that promotes the activation of the Imd pathway upstream of PGRP-LC, isogenized in the w1118, DrosDel Background.

	BL11 
	w[1118];;PGRP-LB[Δ]
	(22)
	(21)
	III
	A fly line carrying a null mutation affecting PGRP-LB, which encodes a secreted negative regulator of the Imd pathway upstream of PGRP-LC, isogenized in the w1118, DrosDel Background. The PGRP-LB gene was replaced with a w+ cassette.

	BL12 
	ΔAMP10 (w[1118], DefSK3, AttCMi, Dro-AttABSK2, MtkR1, DptSK1/CyO; DrsR1, AttDSK1/ TM6C,sb
	(2)
	(2)
	II,III

	A fly line with 7 deletions removing 10 Antimicrobial peptides genes, all isogenized in the w1118, DrosDel Background. DroAtt removes Drosocin locus (two peptides (23)) and Attacin A and B. The MtkR1 and DrsR1 loci each carry one w+ transgene, and the AttCMi mutation also causes GFP to be expressed in the eyes, ocelli, and occasionally the gut.

	BL13 
	ΔAMP14 : w[1118]; DefSK3, AttCMi, Dro-AttABSK2, MtkR1, DptSK1; DrsR1, AttDSK1, ΔCecA-C / TM6C,sb 
	(2, 24)
	(2, 24)
	II,III
	A fly line with 8 deletions removing 14 Antimicrobial peptides genes (ΔAMP10 + deletion of Cecropin locus), all isogenized in the w1118, DrosDel Background. DroAtt removes Drosocin locus (two peptides (23) and Attacin A and B.  The MtkR1 and DrsR1 loci each carry one w+ transgene, and the AttCMi mutation also causes GFP to be expressed in the eyes, ocelli, and occasionally the gut. The CecA-C mutation also produces DsRed in the eyes, ocelli, and abdomen.

	BL14 
	ΔAMP Group A : w[1118]; DefSK3;  ΔCecA-C/TM6C,sb

	(2)
	(2)
	II,III
	A fly line with 2 deletions removing the defensin and the Cecropin Locus (4 genes), all isogenized in the w1118, DrosDel Background. The polymorphism at the Bulletin locus is Alanine 

	BL15 
	ΔAMP Group C : w[1118]; MtkR1; DrsR1
	(2)
	(2)
	II,III
	A fly line with 2 mutations removing two antifungal peptides (2genes), all isogenized in the w1118, DrosDel Background. 

	BL16 
	ΔAMP Group B : w[1118]; AttCMi, DroAttSK2, DptSK1; AttDSK1

	(2)
	(2)
	II
	A fly line with 4 mutations removing the two Diptericin, the four attacins and Drosocin, all isogenized in the w1118, DrosDel Background. DroAtt removes the Drosocin locus (two peptides, (23)) and Attacin A and B (Hanson et al., 2022; Proc R Soc B)

	BL17 
	w[1118];;ΔCecA-C

	
		(2)
	



	III


	A fly line with 1 deletions removing  the Cecropin Locus (4 genes), all isogenized in the w1118, DrosDel Background.

	BL18 
	w[1118]; AttDSK1

	(2)
	(2)
	III
	A fly line with 1 mutations affecting Attacin D, all isogenized in the w1118, DrosDel Background.

	BL19 
	w[1118]; DroSK4 
	(2)
	(2)
	II
	A fly line with 1 mutation affecting the whole Dro locus, isogenized in the w1118, DrosDel Background.

	BL20 
	w[1118]; Tsf1[JP94]

	(25)
	(26)
	I
	A fly line with 1 mutations affecting the Tsf1 gene, isogenized in the w1118, DrosDel Background. Tsf1 mutant contains two nucleotide substitutions and a single nucleotide deletion, which leads to a frameshift with a premature stop codon at position 19.

	BL21 
	w[1118];  ΔBaraA{dsRed}

	(27)
	(27)
	III
	A fly line deletd for the whole BaramicinA locus, isogenized in the w1118 Drosdel Background. This mutation retains the full gene region of CG30059, but does replace sequence directly downstream with a DsRed construct. Note that this genotype is lacking both CG18279 (BaraA1) and CG33470 (BaraA2), and also lacks CG18278 as the mutation was generated in a background that never had the BaraA1 + CG18278 locus duplication in the first place. i.e. generated in a background with only CG33470 and CG30059.

	BL22 
	w[1118];DptA[Δ822] ( derived from DGRP822)

	(28)
	(28)
	II
	A fly line with 1 premature stop mutation affecting the DptA locus, isogenized in the w1118, DrosDel Background. This mutation was derived from the strain DGRP-822 and backcrossed into the DrosDel background.

	BL23 
	w[1118]; DptBKO

	(29)
	(28)
	II
	A fly line with 1 deletion removing the DptB locus (29), isogenized in the w1118, DrosDel Background (Flybase link). This line induces the related gene DptA to a lesser extent compared to the DrosDel background, and so within this immune mutant panel, it may most accurately be considered a hypomorph for DptA alongside being fully null for DptB (28).

	BL24 
	w[1118];DptA[S69R]-4

	(28)
	(28)
	II
	A fly line with DptA carrying the S69R polymorphism (derived from DGRP-38), isogenized in the w1118, DrosDel Background.

	BL25 
	w[1118];; DrsR1
	(2)
	(2)
	III
	A fly line with 1deletion removing the Drs locus (generated by homologous recombination, contain a w+ gene), isogenized in the w1118, DrosDel Background.

	BL26 
	w[1118];MtkR1
	(2)
	(2)
	II
	A fly line with 1deletion removing the Mtk locus (generated by homologous recombination, contain a w+ gene), isogenized in the w1118, DrosDel Background.

	BL27 
	w[1118]; DptSK1/CyO
	(2)
	(2)
	II
	A fly line with 1 deletion removing DptA and DptB,isogenized in the w1118, DrosDel Background. This mutation is homozygous viable, and so CyO may be absent.

	BL28 
	w[1118];Dro-AttABSK2
	(2)
	(2)
	II
	A fly line with 1 deletion removing Drc locus and AttA and AttB, isogenized in the w1118, DrosDel Background.

	BL29 
	w[1118];Bom55CΔ/CyO (CyO floating)
	(30)
	(30)
	II
	A fly line with 1 deletion removing ten genes at the  Bomanin 55C locus, isogenized in the w1118, DrosDel Background. The deletion was generated by Clemmons et al. (29).a

	BL30 
	w[1118];AttCMi
	(2)
	(2)
	II
	A fly line with 1 Minos insertion affecting Attacin C, isogenized in the w1118, DrosDel Background.

	BL31 
	w[1118];; LysB-PΔ
	(31)
	(31)
	III
	A fly line with a deletion removing 11.5-kb, removing LysC (a putative pseudogene) and the four lysozyme genes (i.e., Lys B, LysD, LysE, and Lys P) that are known to be strongly induced in the gut. This deletion was isogenized in the Drosdel background.

	BL32 
	w[1118]; DefSK3
	(2)
	(2)
	II
	A fly line with a deletion removing the Defensin gene, first published in Parvy et al. (2019; eLife) having been backcrossed into the w1118 DrosDel background. A revisiting of this allele in Hanson et al. (2022; Proc R Soc B) later realized the DefSK3-containing chromosome had an alternate version of the Buletin allele, and so this was further isogenized to ensure the Buletin locus had an alanine allele matching the w1118, DrosDel isogenic background, and the resulting strain published in Hanson et al. (2023; Dis Mod Mech). The correction of the Buletin allele to be alanine (matching the DrosDel background) affects the interpretation of DefSK3 effects in previous literature pertaining to antibacterial defence in minor ways.

	BL33 
	w[1118]; ΔDaisho
	(32)
	(15)
	II
	A fly line with a deletion removing the two Daisho genes (32). This deletion was later isogenized into the w1118, DrosDel isogenic background (15).

	BL34 
	Group D: w[1118]; ΔBaraA, ΔDaisho; 
	
	Unpublished
	II
	A fly line with 2 mutations removing the Baramicin A gene(s) and the two Daisho genes. This strain carries two copies of a DsRed construct (from ΔBaraA and ΔDaisho)

	BL35 
	w[1118];;TotAZ[sk6]
	(33)
	(33)
	III
	A fly line, called TotAZ, with a deletion removing the TotA, TotB, TotC and TotZ genes, isogenized in the w1118, DrosDel Background. 

	BL36 
	w[1118];TotM[jp1621];TotA-Z[sk6],TotX[jp44]
	(33)
	(33)
	III
	A fly line, called TotXMAZ, carrying 1 mutation affecting TotM and 1 mutation affecting TotX and a deletion removing the TotA, TotB, TotC and TotZ genes, isogenized in the w1118, DrosDel Background. 
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