SUPPLEMENTAL MATERIALS:
pCCL-LAMP2B lentiviral vector is an efficient and stable vehicle for de novo expression of Hu-LAMP2 in KO HSPC in vitro 
We isolated Sca1+ murine HSPCs from the Lamp2 KO mice and littermate Wildtype (WT) mice, and surprisingly HSPC yields from Lamp2 KO mice were 70% less than WT mice. To identify optimal transduction conditions, Sca1+ Lamp2-/- HSPC were transduced with the lentiviral vector pCCL-LAMP2B at a multiplicity of infection (MOI) of 2, 5 or 10 for 14 days. The optimal vector copy number (VCN) was obtained at the MOI of 10 (Fig.S1A) with measurable LAMP2 protein and good cell viability (Fig. S1D, E). The LAMP2 transduced HSPCs maintained their mitotic potential between 2.34 to 2.92 times for 14 days of culture with no evidence of leukemic transformation. GFP transduced and KO HSPC showed a similar mitotic potential (Fig.S1B). 
Microtubule-associated protein 1 light chain 3, usually referred to as LC3, is an essential protein in autophagy, and the accumulation of its proteolytically cleaved and lipid-modified derivative form LC3-II. Previous studies have demonstrated that LAMP2 deficiency results in an increase in the amount of autophagosome-bound LC3II in the myocardium of Lamp2 KO mice. Importantly, LC3-II levels decreased in LAMP2 transduced HSPCs indicating a functional rescue of lysosome-autophagosome fusion (Fig. S1E). Based on these data, MOI 10 was used for the entire study. 

The increase of CD68+ macrophage cells in the hearts of Lamp2 KO mice.
Given that the heart is the primary affected organ in Danon disease, we hypothesized that the hearts of Lamp2 KO mice would exhibit an increase in tissue histiocytes (macrophages) secondary to cell injury. To test this hypothesis, we examined WT and Lamp2 KO mouse hearts for the presence and counts of tissue histiocytes/macrophages using CD68 as an immuno-marker. As expected, we found an increase in CD68+ cells in the hearts of Lamp2 KO mice compared to age-matched WT controls (number of macrophages per 60x magnification field are 3.1±1.6 in WT mouse hearts vs. 14.8±5.3 Lamp2 KO mouse hearts at 8-months of age) (Supplemental Fig. S2), suggesting that cellular injury is possibly associated with an increase in the number of tissues histiocytes in the Danon disease hearts. 

[bookmark: _Hlk110266898]HSPC transplantation reduction the spleen weight in the Danon mice.
[bookmark: _Hlk110270163][bookmark: _Hlk110270246]There were no differences in body weight, liver weight, or  gross heart weight between any groups the dissection data in Figure S4A-C. However, Spleen weight was significantly heavier in the KO group (185±9.1mg) compared with the WT group (82.4±6.1 mg). After the pCCL-LAMP2 HSPC transplantation, spleen weight reduced from 185.4±9.13 mg in KO HSPC to 78.84±5.1 mg in pCCL-LAMP2 HSPC, and 69.84±7.1 mg in WT HSPC (Fig S3 D). We are collaborating with hematologic pathologists to  investigate more of the histology and the physiology change of the spleen in the future study to understand more about the Danon disease in the immune and hematologic system.
Fig. S1 pCCL-LAMP2 lentivirus as an efficient and stable vehicle for de novo expression de novo expression of Hu-LAMP2 in KO HSPC in vitro. (A) pCCL-LAMP2 lentivirus vector structure. SIN-LTR = Self-inactivating long terminal repeat; = Psi sequence; RRE = rev responsive element; cPPT = central polypurine tract; EFS = elongation factor 1α short; LAMP2 cDNA= human LAMP2 cDNA; WPRE = woodchuck hepatitis post- transcriptional regulatory element. (B) Viral copy numbers (VCN) of 14 days post pCCL-LAMP2 transduced in KO HSPC at MOI 2, 5 and 10. (C) Cell count and viability of 7 and14 days post pCCL-LAMP2 and pCCL-GFP transduced in KO HSPC. (D) Hu LAMP2 expression of 14 days post pCCL-LAMP2 transduced in KO HSPC at MOI 10. (E) The necrosis and apoptosis demonstrating no significant changes between Lamp2 KO HSPC  and Lamp2 KO HSPC transduced with pCCL-GFP or pCCL-LAMP2 transduction at 48h post transduction with ANNEXIN V and PI assay.
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Fig S2. Lamp-2 KO hearts harbor an increased population of CD68-positive macrophages compared to wild-type age matched controls
(A-H) Representative confocal images of hearts of 8-month-old (A-D) wild-type (WT) and (E-H) Lamp-2 KO mouse littermates showing an increased number of resident CD68+ tissue macrophages in Lamp-2 KO hearts (a-sarcomeric actinin: white; CD68-macrophages: red; DAPI nuclear stain: blue). Scale bar: 100 um. (I) Quantification of the number of CD68+ resident tissue macrophages in the hearts of WT and Lamp-2 KO mice (#macrophages per 60x magnification field are 3.1±1.6  in WT mouse hearts vs. 1.8±5.3 KO mouse hearts at 8-months of age). * p <0.05, n=5. Student’s t-test. Data presented as mean ± SD. 
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Fig S3. Gene modified HSPC-transplanted Lamp2 KO mice rescue the spleen weight without any obvious heart weight change. (A)Body Weight (B) Heart Weight (C) Liver weight (D) Spleen Weight. Wildtype (WT, n=9), Lamp2 KO (KO, n= 7), Lamp2 KO mouse transplanted with KO HSPC(KO HSPC, n=8), Lamp2 KO mouse transplanted with KO HSPC transduced with pCCL-LAMP2(pCCL-LAMP2 HSPC, n=10), Lamp2 KO mouse transplanted with WTGFP HSPC(WT HSPC, n=6)(One way ANOVA , * p<0.05 or**p<0.01  vs. WT,  # p<0.05 vs. KO HSPC, $ p<0.05 vs. KO)
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