Supplementary Information:
Supplementary methods:
Hemocyte Collection and Fixation:
Hemocytes were collected from Drosophila larvae by bleeding into 1X phosphate-buffered saline (PBS). Larvae were first rinsed in 1X PBS to remove food debris. The larval cuticle was then gently pierced using a fine needle near the posterior end (opposite to the mouth hooks), allowing the hemolymph to ooze out into a dish containing 1× PBS. The hemocytes were allowed to settle and adhere to the dish surface for about 15-20 mins. After adhesion, the samples were gently washed three times with 0.3% PBST (0.3% Triton X-100 in 1X PBS). Cells were then fixed by adding 100 µL of freshly prepared 4% paraformaldehyde (PFA) and incubated for 20 minutes at room temperature. Following fixation, the cells were washed with 0.3% PBST and blocked using 20% normal goat serum (NGS) for 15 minutes at room temperature. Samples were then incubated with the primary antibody overnight at 4 °C. After primary antibody incubation, samples were gently washed three times with 0.3% PBST, followed by incubation with the secondary antibody for 2 hours at room temperature. After incubation, samples were washed three times with 1X PBS, and DAPI was added to stain nuclei. The samples were incubated with DAPI for 45 minutes to 1 hour at room temperature, followed by two gentle washes with 1X PBS followed by image acquisition. 

Melanization assay:
Wandering third instar larvae were heat-treated at 60 °C for 10 minutes in 1X PBS to induce melanization of crystal cells. Following heat treatment, larvae were imaged using an Stereozoom microscope (Olympus). Melanized crystal cells were quantified by counting the black spots in the three posterior abdominal segments of each larva. A minimum of 15 larvae per genotype were analyzed. P-values were calculated using a Student’s t-test with Welch’s correction.

Genotype description table:
	GENOTYPE
	DESCRIPTION

	
	

	tepIVGal4GFP x wt
	tepIVGal4 driven GFP expression in hematopoietic progenitors in a Canton-S wild-type background.

	tepIVGal4GFP X UAS-benRNAi
	Knockdown of Ben in tepIV-positive hematopoietic  core progenitor cells

	domeGal4GFP x wt
	domeGal4 driven GFP expression in hematopoietic distal progenitors in a Canton-S wild-type background.

	domeGal4GFP x UAS-benRNAi
	Knockdown of Ben in dome-positive hematopoietic distal progenitor cells.

	tepIVGal4GFP x UAS-uev1RNAi
	Knockdown of Uev1 in tepIV-positive hematopoietic core progenitor cells.

	tepIVGal4GFP x UAS-effRNAi
	Knockdown of Effete (Eff) in tepIV-positive hematopoietic core progenitor cells.

	tepIVGal4GFP x UAS-traf6RNAi
	Knockdown of TRAF6 in tepIV-positive hematopoietic core progenitor cells.

	tepIVGal4GFP x UAS-UBC.K63R
	Expression of K63R mutant ubiquitin (blocking K63-linked ubiquitination) in tepIV-positive progenitors.

	tepIVGal4GFP x UAS-ben
	Overexpression of Ben in tepIV-positive hematopoietic core progenitor cells.

	tepIVGal4GFP x UAS-eff-HA
	Overexpression of Eff-HA in tepIV-positive hematopoietic core progenitor cells.

	tepIVGal4GFP x UAS-traf6
	Overexpression of TRAF6 in tepIV-positive hematopoietic core progenitor cells.

	tepIVGal4GFP x UAS-UBC.K63
	Ectopic expression of UBC.K63 in tepIV-positive hematopoietic progenitors driven by tepIVGal4 to induce overactivation of K63-linked ubiquitination.

	hmlGal4 x UAS-ben
	Overexpression of Ben in Hml-positive differentiated hemocytes.

	tepIVGal4GFP x UAS-sggRNAi
	Knockdown of Shaggy (GSK3β homolog) in tepIV-positive hematopoietic progenitor cells.

	tepIVGal4GFP; UAS-sggRNAi/UASbenRNAi
	RNAi-mediated knockdown of shaggy (sgg) in tepIV-positive hematopoietic progenitors driven by tepIVGal4, in the bendless (ben) RNAi background.

	tepIVGal4GFP x UAS-Dsh
	Overexpression of Dsh in tepIV-positive hematopoietic progenitor cells.

	tepIVGal4GFP; UAS-Dsh/UASbenRNAi
	Ectopic expression of Dishevelled (Dsh) in tepIV-positive hematopoietic progenitors driven by tepIVGal4 in the background of bendless (ben) knockdown.

	tepIVGal4GFP x UAS-hepRNAi
	Knockdown of Hemipterous (JNK kinase) in tepIV-positive hematopoietic progenitor cells.

	tepIVGal4GFP/UAS-ben;UAS-hepRNAi
	RNAi-mediated knockdown of hemipterous (hep) in tepIV-positive hematopoietic progenitors driven by tepIVGal4, in the bendless (ben) overexpression background.

	e33cGal4 x wt
	e33cGal4-driven activity in lymph gland hematopoietic cells in a wild-type Canton-S background.

	e33cGal4 x UAS-benRNAi
	Knockdown of Ben in the whole lymph gland using e33c-Gal4.

	e33cGal4 x UAS-ben
	Overexpression of Ben in the whole lymph gland using e33c-Gal4.

	tepIVGal4GFP; UAS-dacapo/UAS-benRNAi
	Ectopic expression of dacapo (dap) in tepIV-positive hematopoietic progenitors driven by tepIVGal4, in the bendless (ben) RNAi background.

	tepIVGal4GFP x UAS-dshRNAi
	Knockdown of Dishevelled (Wnt pathway component) in tepIV-positive hematopoietic progenitor cells.

	tepIVGal4GFP x UAS-UBC.K48
	Overexpression of K48-linked ubiquitin in tepIV-positive hematopoietic progenitor cells to induce overactivation of K48-linked ubiquitination.

	tepIVGal4GFP x UAS-UBC.K48R
	Expression of K48R mutant ubiquitin (blocking K48-linked ubiquitination) in tepIV-positive progenitor cells.

	tepIVGal4GFP x UAS-UBC.HA
	Overexpression of HA-tagged ubiquitin in tepIV-positive hematopoietic progenitor cells.





























Supplementary Figure legends:
Figure S1: bendless mutant alleles display lamellocyte-positive lymph glands
Lamellocyte differentiation marked by Myospheroid (Mys) (magenta) in ben mutant alleles (ben1, benA, benB) (B-D, F-H) as compared to the wildtype control (A, E). Graphical representation of the percentage of lamellocyte-positive lymph glands in ben mutant alleles (ben1, benA, benB) as compared to wildtype control (I). Nuclei are stained with DAPI (Blue). For lamellocyte data (I), Fischer’s Exact Test was used for estimating statistical significance where * (P<0.1), *** (P<0.0001). Scale Bar: 50µm (A-H). A minimum of N=15 larvae were analyzed for the presence or absence of lamellocytes
Figure S2: Validation of Bendless knockdown and over-expression lines using Bendless-specific antibody
Bendless expression (magenta) detected by Bendless-specific antibody upon whole LG- LG-specific e33cGal4-mediated Bendless knockdown (C-D) or over-expression (E-F) as compared to the wildtype control (A-B). Nuclei are stained with DAPI (Blue). Scale Bar: 50µm (A-F).
Figure S3: Hematopoietic progenitor- specific Bendless depletion or abrogation of K63 ubiquitination results in loss of progenitor/prohemocyte population
Hematopoietic progenitor population marked by tepIV-GFP (Green) upon tepIV-Gal4 mediated depletion of Bendless (B, E) or expression of a non-functional ubiquitin mutant, Ubc.K63R (C, F) as compared to the wildtype control (A, D). Prohemocyte index per LG lobe represented graphically (G).  Nuclei are stained with DAPI (Blue). GFP (Green) is driven by tepIV-Gal4. Scale Bar: 50µm (A-F). Statistical analysis was performed using Ordinary One-way ANOVA test. Each data point denotes data from a single LG lobe. P-values denoted are as follows: **** (P<0.0001) and * (P<0.1).
Figure S4: Increased blood cell differentiation upon Ben depletion in tepIV progenitors is not due to proliferation. 
H3P (Magenta) and the plasmatocyte marker P1 (Grey) staining in progenitor-specific Bendless knockdown (D-F, J-L) using tepIV-Gal4 and its respective control (A-C, G-I). Higher magnification images of the indicated regions are shown (C, F, I, L). Yellow arrows indicate H3P and P1 double-positive cells (C,F), and P1-positive/H3P-negative cells (I, L). Plasmatocyte differentiation marked by P1 (Magenta) or crystal cell differentiation marked by Hindsight (Hnt, Magenta) upon inhibition of cell cycle progression using Dacapo (Cdk inhibitor) in hematopoietic progenitors in the Bendless knockdown genetic background using tepIV-Gal4 (N,Q) as compared to the respective controls (M,P). Graphical representation of plasmatocyte differentiation index or total number of crystal cells upon Dacapo expression in the Bendless knockdown genetic background as compared to the respective controls (O,R). Nuclei are stained with DAPI (Blue). GFP (Green) is driven by tepIV-Gal4. Scale Bar: 50µm (A-B, D-E, G-H, J-K, M-N, P-Q ), 30µm (C, F, I, L). Statistical analysis was performed using Student’s t-test with Welch’s correction. Each data point represents data from a single LG lobe. P-values denoted are as follows: *** (P<0.001), and * (P<0.1).
Figure S5: Circulating plasmatocyte and crystal cell counts are affected upon Ben loss of function. 
Melanized spots in ben mutant larvae (ben1/ben1) (B) or larvae bearing progenitor-specific Ben knockdown using tepIV-Gal4 (E) as compared to their respective control (A, D).. Graphical representation of melanization spots for the indicated genotypes (C, F). Circulating P1 positive plasmatocyte (grey) counts from ben mutant larvae (ben1/ben1) (H) or larvae bearing progenitor-specific Ben knockdown using tepIV-Gal4 (K) as compared to their respective control (G, J). Graphical representation of circulating plasmatocyte numbers for the indicated genotypes is shown (I, L). Nuclei are stained with DAPI (Magenta).  Statistical analysis was performed using Student’s t-test with Welch’s correction. Each data point denotes data from a single larva for melanization. For circulating plasmatocytes experiments – 3 biological replicates containing 5 larvae each were used. P-values denoted are as follows: **** (P<0.0001), * (P<0.1). 
Figure S6:  traf6 mutant allele shows defective LG blood cell homeostasis
Posterior Signaling Center (PSC) cell numbers marked by Antennapedia (magenta), plasmatocyte differentiation marked by P1 (magenta), or crystal cell differentiation marked by Hindsight (Hnt, magenta) in the traf6ex1 mutant allele (B, E, H) as compared to wild type control (A, D, G). Graphical representation of PSC cell numbers, plasmatocyte differentiation index or number of crystal cells (C, F, I) in the traf6ex1 mutant as compared to wild type control. Nuclei are stained with DAPI (Blue). Scale Bar: 50µm (A-B, D-E, G-H). Statistical analysis was performed using Student’s t-test with Welch’s correction. Each data point denotes data from a single LG lobe. P-values denoted are as follows: **** (P<0.0001) and ** (P<0.01).
Figure S7: Dishevelled depletion in hematopoietic progenitors results in increased blood cell differentiation
Plasmatocyte differentiation marked by P1 (magenta) or crystal cell differentiation marked by Hnt (magenta) upon tepIVGal4 mediated Dishevelled knockdown using UAS-dshRNAi (B, E) in the tepIV positive hematopoietic progenitor population (green) as compared to wild type (A, D). Graphical representation of Plasmatocyte differentiation index or total number of crystal cells upon knockdown of Dishevelled in the progenitor population, compared to the wild type (C, F). Nuclei are stained with DAPI (Blue). GFP (Green) is driven by tepIV-Gal4. Scale Bar: 50µm (A-B, D-E). Statistical analysis was performed using Student’s t-test with Welch’s correction. Each data point denotes data from a single LG lobe. P-values denoted are as follows: **** (P<0.0001) and * (P<0.1).
Figure S8: Modulation of Bendless alters K63-linked polyubiquitination in the LG
Ub-K63 (magenta) expression upon e33cGal4 mediated expression of UAS-benRNAi (B-B’’) or UAS-ben (C-C’’) compared to wild type control (A-A’’).  Nuclei are stained with DAPI (Blue).  Scale Bar: 50μm (A-A’, B-B’, C-C’), 30μm (A’’, B’’, C’’). Statistical analysis was performed using Ordinary One-way ANOVA test. Each data point denotes data from a single LG lobe. P-values denoted are as follows: **** (P<0.0001) and  ** (P<0.01).
Figure S9: Validation of K63 Ubiquitination abrogation and over-activation constructs
Ub-K63 (magenta) expression upon tepIVGal4 mediated expression of UAS-UBC.K63R (F-J) or UAS-UBC.K63 (K-O) compared to wild type control (A-E).  Corresponding quantification of Ub-K63 puncta per cell represented graphically (P). Nuclei are stained with DAPI (Blue).  GFP (Green) is driven by tepIV-Gal4. Statistical analysis was performed using Ordinary One-way ANOVA test. P-values denoted are as follows: **** (P<0.0001). Scale Bar: 50μm (A-B, F-G, K-L), 30μm (C-E, H-J, M-O).

Figure S10: Bendless promotes K63-linked polyubiquitination of Dishevelled in the Drosophila LG
Dsh (green) and Ub-K63 (red) co-localization in control (A-A’’) and ben mutant lymph glands (B-B’’). Dsh (green) and Ub-K63 (red) co-localization upon tepIVGal4 mediated Ben knockdown using UAS-benRNAi (H-K) or expression of a non-functional ubiquitin mutant, Ubc.K63R (L-O) in the tepIV positive hematopoietic progenitor population (grey) as compared to wild type (D-G). Corresponding Dsh and Ub-K63 co-localization is represented graphically as Pearson’s correlation coefficient (C, P). Nuclei are stained with DAPI (blue). Scale Bar: 30µm (A-B’’, D-O). Statistical analysis was performed using Student’s t-test with Welch’s correction for panel C and Ordinary One-way ANOVA test for panel P. Each data point represents data from a single LG lobe. P-values denoted are as follows: **** (P<0.0001)
Figure S11: Bendless overexpression in hematopoietic progenitors does not alter Wingless signaling activity in the Drosophila LG.
Wg and DFz2 expression (magenta) in LGs bearing tepIV-Gal4 mediated Ben overexpression (B-B’, E-E’) as compared to the wild type control (A-A’, D-D’). Wg and Fz2 levels in the LG lobes are represented as mean fluorescence intensity (in arbitrary units; represented in graphs (C,F). Phospho Y489- specific anti-β-catenin antibody (anti-pY489-β-catenin) detecting active nuclear form of β-catenin (magenta) in LG having tepIV-Gal4 mediated Ben overexpression (H-H’’) as compared to control (G-G’’).  High magnification images (G’-H’’) of boxed regions in G-H. Crystal cell differentiation marked by Hnt (magenta) upon tepIVGal4 mediated Ben overexpression using UAS-ben (J) in the tepIV positive hematopoietic progenitor population (green) as compared to wild type (I). Graphical representation of total number of crystal cells upon overexpression of Ben in the progenitor population, compared to the wild type (K). Nuclei are stained with DAPI (Blue). GFP (Green) is driven by tepIV-Gal4. Scale Bar: 50µm (A-B’, D-E’, G-H), 30µm (G’-G’’, H’-H’’). Statistical analysis was performed using Student’s t-test with Welch’s correction. Each data point represents data from a single LG lobe. P-values denoted are as follows: ns is non-significant.
 Fig. S12: Effects of K48 ubiquitin linkage variants on hemocyte differentiation and JNK activation in the LG
[bookmark: _GoBack]Plasmatocyte differentiation marked by P1 (Magenta) upon tepIV-Gal4 (green) mediated expression of Ubc.K48 (B, E), Ubc.K48R (C, E), or Ubiquitin-HA (D, E) in hematopoietic progenitors as compared to the wildtype control (A, E). Lamellocyte differentiation marked by Myospheroid (Mys) (magenta) in the indicated genotypes as compared to control (F-J). MMP1 expression (Magenta) in lymph glands expressing the indicated ubiquitin variants as compared to control (K-O). Corresponding quantification of plasmatocyte differentiation, lamellocyte differentiation and MMP1 levels represented graphically (E, J and O). Nuclei are stained with DAPI (Blue). GFP (Green) is driven by tepIV-Gal4. Scale Bar: 50µm (A–N’). Statistical analysis was performed using performed using Ordinary One-way ANOVA test. The white arrows in G, H and I indicate the presence of lamellocytes in the LGs. White dotted lines in panels F-I, K-N indicate the boundary of the primary LG lobe. Each data point denotes data from a single LG lobe. P-values denoted are as follows: **** (P<0.0001), ** (P<0.01) and ns is non-signficant. For lamellocyte data (J), Fischer’s Exact Test was used for estimating statistical significance where * (P<0.1), *** (P<0.001). 
