[bookmark: _Hlk149926205][bookmark: _Hlk150340934]Modulation of human induced neural stem cell-derived dopaminergic neurons by DREADD reveals therapeutic effects on a mouse model of Parkinson’s disease

Supplemental information
Figure S1: Immunofluorescent images and quantitation of DREADD-cell lines
A: Genotyping results of DREADD-cell lines. The arrows indicate the bands of target genes. Black arrows pointing at the 930 bp or 650 bp bands indicate the insertion of genes of interest into the AAVS1 site. Red arrows pointing at the 630 bp bands indicate the heterozygous clones (red stars). Clones without 630 bp bands represent the homozygous clones (white stars).
B-C: Immunofluorescent images of EGFP-iNSCs (B) and the differentiated mature neurons (C). Scale bar: 200 µm.
D-F: Quantitative analysis of the expression of markers of EGFP- (D), hM4Di- (E), or hM3Dq-iNSCs (F) relative to DAPI. DAPI: 4’,6-diamidino-2-phenylindole.

Figure S2: Immunofluorescent images and quantitation of EGFP or hM3Dq iDA
A-D: Immunofluorescent images (A and C) and marker expression quantification (B and D) of EGFP- (A and B) or hM3Dq-DA (C and D) at DIV 15 (FoxA2), DIV 18 (TH), and DIV 22 (Tuj1) during the DA differentiation process. Scale bar: 200 µm.
E: Quantitative PCR analysis of the relative expression of the EGFP-iDA markers at different time points during the differentiation process.

Figure S3: Extension of graft axons and characteristics of graft in the brain of mice with Parkinson’s Disease
A: A flow diagram and immunohistochemical images depicting PD model mice with lesions induced by 6-OHDA. Scale bar: 500 µm.
B: Immunohistochemical images of EGFP- and hM3Di-grafts 12 weeks after transplantation. The expression of hNCAM indicated the extension condition of the graft neuron. The black box encloses the graft and axon area. The magnified image on the right illustrates the nuclei and axons of the graft neurons. Scale bar: left, 500 µm; lower right, 500 µm. 
C-E: Immunofluorescent images depicting the differentiated markers STEM121, HNA, and TH (C), Tuj1 (D), S100b (E), and ZsGreen (C-E) in grafts derived from EGFP 12 weeks after transplantation. Scale bars: left (large), 100 µm; right (small), 250 µm.
F: Quantitative analysis of the co-expression of TH and HNA for EGFP, hM4Di, and hM3Dq groups relative to the expression of HNA.
G: Immunofluorescent images illustrating the expression of 5-HT, GABA, or Iba1 in grafts derived from EGFP and hM3Dq 12 weeks after transplantation. Scale bar: 100 µm.
5-HT: serotonin; 6-OHDA: 6-hydroxydopamine; GABA: gamma-aminobutyric neurons; HNA: human nuclear antigen; hNCAM: human neural cell adhesion molecule; TH: tyrosine hydroxylase; Tuj1: neuron-specific class III beta-tubulin. 

Figure S4: Whole-cell patch-clamp recordings of the host brain slices
A-C: The results of whole-cell patch-clamp recordings for sEPSCs from grafts of the EGFP, hM4Di, or hM3Dq group eight weeks after transplantation. The sEPSC was provided at baseline, after adding CNO (50 µM), and during the washout phase.

Figure S5: The results of behavioral tests to assess the condition of the transplanted mice with Parkinson’s Disease 
A: Statistical analysis of the contralateral forelimb movement outcomes in the cylinder test for the EGFP, hM4Di, hM3Dq, 6-OHDA-lesioned, sham-operated-, and normal control groups at baseline and four and eight weeks after transplantation. 
B: Statistical analysis of the latency to fall in the rotarod test for the EGFP, hM4Di, hM3Dq, 6-OHDA-lesioned, sham-operated-, and normal control groups at baseline and four and eight weeks after transplantation.
C-G: The results of the open field test for the EGFP, hM4Di, and hM3Dq groups at baseline and four and eight weeks after transplantation. The total route traces (C) of the three groups were assessed after administering saline and CNO eight weeks after transplantation. The results corresponding to the statistical analysis of the total distance (D), average speed (F), distance to edge (E), and edge speed (G) from the three groups were determined at baseline and four and eight weeks after transplantation. EGFP, hM4Di, hM3Dq, 6-OHDA, sham, and normal groups, n = 11, 13, 12, 6, 4, and 5, respectively. bT: before transplantation; pT 4 weeks: four weeks after transplantation; pT 8 weeks: eight weeks after transplantation. *p < 0.05, ** p < 0.01, ***p < 0.001, and ****p < 0.0001.
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Antibodies
	Primary antibody
	Manufacturer
	LOT
	Ratio

	Anti-Ki-67
	Millipore
	AB9260
	1:500

	Anti-Olig-2
	Millipore
	AB9610
	1:500

	Anti-Pax-6
	BioLegend
	901301
	1:500

	Anti-Nestin
	Millipore
	MAB353
	1:500

	Anti-Sox-2
	Santa Cruz Biotechnology
	sc-365823
	1:500

	Anti-Sox-1
	Santa Cruz Biotechnology
	sc-17318
	1:500

	Anti-β3 Tubulin
	Millipore
	T2200
	1:1000

	Anti-GABA
	Sigma-Aldrich
	A2052
	1:200

	Anti-S100 β
	Abcam
	ab52642
	1:200

	Anti-Iba1
	Abcam
	ab5076
	1:200

	Anti-FOXA2
	Millipore
	07-633
	1:400

	Anti-NeuN
	Millipore
	MAB377B
	1:500

	Anti-MAP-2
	Santa Cruz Biotechnology
	sc-32791
	1:500

	Anti-Tyrosine hydroxylase
	Millipore
	ab1542
	1:500

	Anti-hNCAM
	Santa Cruz Biotechnology
	sc-106
	1:200





Vector Sequence
	Plasmid name: VVS1-CAG-hM3Dq-T2A-ZsGreen

	[image: ]

	Sequence of HAL-CAG-hM3Dq-T2A-ZsGreen-HAR:
tgctttctctgaccagcattctctcccctgggcctgtgccgctttctgtctgcagcttgtggcctgggtcacctctacggctggcccagatccttccctgccgcctccttcaggttccgtcttcctccactccctcttccccttgctctctgctgtgttgctgcccaaggatgctctttccggagcacttccttctcggcgctgcaccacgtgatgtcctctgagcggatcctccccgtgtctgggtcctctccgggcatctctcctccctcacccaaccccatgccgtcttcactcgctgggttcccttttccttctccttctggggcctgtgccatctctcgtttcttaggatggccttctccgacggatgtctcccttgcgtcccgcctccccttcttgtaggcctgcatcatcaccgtttttctggacaaccccaaagtaccccgtctccctggctttagccacctctccatcctcttgctttctttgcctggacaccccgttctcctgtggattcgggtcacctctcactcctttcatttgggcagctcccctaccccccttacctctctagtctgtgctagctcttccagccccctgtcatggcatcttccaggggtccgagagctcagctagtcttcttcctccaacccgggcccctatgtccacttcaggacagcatgtttgctgcctccagggatcctgtgtccccgagctgggaccaccttatattcccagggccggttaatgtggctctggttctgggtacttttatctgtcccctccaccccacagtggggcaagcttctgacctcttctcttcctcccacagggcctcgagagatctggcagcggagagggcagaggaagtcttctaacatgcggtgacgtggaggagaatcccggccctaggctcgagatgaccgagtacaagcccacggtgcgcctcgccacccgcgacgacgtccccagggccgtacgcaccctcgccgccgcgttcgccgactaccccgccacgcgccacaccgtcgatccggaccgccacatcgagcgggtcaccgagctgcaagaactcttcctcacgcgcgtcgggctcgacatcggcaaggtgtgggtcgcggacgacggcgccgcggtggcggtctggaccacgccggagagcgtcgaagcgggggcggtgttcgccgagatcggcccgcgcatggccgagttgagcggttcccggctggccgcgcagcaacagatggaaggcctcctggcgccgcaccggcccaaggagcccgcgtggttcctggccaccgtcggcgtctcgcccgaccaccagggcaagggtctgggcagcgccgtcgtgctccccggagtggaggcggccgagcgcgccggggtgcccgccttcctggagacctccgcgccccgcaacctccccttctacgagcggctcggcttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgcacctggtgcatgacccgcaagcccggtgcctgatctagagggcccgtttaaacccgctgatcagcctcgactgtgccttctagttgccagccatctgttgtttgcccctcccccgtgccttccttgaccctggaaggtgccactcccactgtcctttcctaataaaatgaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgcggtgggctctatgggtctcgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtcgaggtgagccccacgttctgcttcactctccccatctcccccccctccccacccccaattttgtatttatttattttttaattattttgtgcagcgatgggggcggggggggggggggggcgcgcgccaggcggggcggggcggggcgaggggcggggcggggcgaggcggagaggtgcggcggcagccaatcagagcggcgcgctccgaaagtttccttttatggcgaggcggcggcggcggcggccctataaaaagcgaagcgcgcggcgggcggggagtcgctgcgacgctgccttcgccccgtgccccgctccgccgccgcctcgcgccgcccgccccggctctgactgaccgcgttactcccacaggtgagcgggcgggacggcccttctcctccgggctgtaattagcgcttggtttaatgacggcttgtttcttttctgtggctgcgtgaaagccttgaggggctccgggagggccctttgtgcggggggagcggctcggggggtgcgtgcgtgtgtgtgtgcgtggggagcgccgcgtgcggctccgcgctgcccggcggctgtgagcgctgcgggcgcggcgcggggctttgtgcgctccgcagtgtgcgcgaggggagcgcggccgggggcggtgccccgcggtgcggggggggctgcgaggggaacaaaggctgcgtgcggggtgtgtgcgtgggggggtgagcagggggtgtgggcgcgtcggtcgggctgcaaccccccctgcacccccctccccgagttgctgagcacggcccggcttcgggtgcggggctccgtacggggcgtggcgcggggctcgccgtgccgggcggggggtggcggcaggtgggggtgccgggcggggcggggccgcctcgggccggggagggctcgggggaggggcgcggcggcccccggagcgccggcggctgtcgaggcgcggcgagccgcagccattgccttttatggtaatcgtgcgagagggcgcagggacttcctttgtcccaaatctgtgcggagccgaaatctgggaggcgccgccgcaccccctctagcgggcgcggggcgaagcggtgcggcgccggcaggaaggaaatgggcggggagggccttcgtgcgtcgccgcgccgccgtccccttctccctctccagcctcggggctgtccgcggggggacggctgccttcgggggggacggggcagggcggggttcggcttctggcgtgtgaccggcggctctagagcctctgctaaccatgttcatgccttcttctttttcctacagctcctgggcaacgtgctggttattgtgctgtctcatcattttggcaaagaattcgtcgacgccgccaccatgaccttgcacaataacagtacaacctcgcctttgtttccaaacatcagctcctcctggatacacagcccctccgatgcagggctgcccccgggaaccgtcactcatttcggcagctacaatgtttctcgagcagctggcaatttctcctctccagacggtaccaccgatgaccctctgggaggtcataccgtctggcaagtggtcttcatcgctttcttaacgggcatcctggccttggtgaccatcatcggcaacatcctggtaattgtgtcatttaaggtcaacaagcagctgaagacggtcaacaactacttcctcttaagcctggcctgtgccgatctgattatcggggtcatttcaatgaatctgtttacgacctacatcatcatgaatcgatgggccttagggaacttggcctgtgacctctggcttgccattgactgcgtagccagcaatgcctctgttatgaatcttctggtcatcagctttgacagatacttttccatcacgaggccgctcacgtaccgagccaaacgaacaacaaagagagccggtgtgatgatcggtctggcttgggtcatctcctttgtcctttgggctcctgccatcttgttctggcaatactttgttggaaagagaactgtgcctccgggagagtgcttcattcagttcctcagtgagcccaccattacttttggcacagccatcgctggtttttatatgcctgtcaccattatgactattttatactggaggatctataaggaaactgaaaagcgtaccaaagagcttgctggcctgcaagcctctgggacagaggcagagacagaaaactttgtccaccccacgggcagttctcgaagctgcagcagttacgaacttcaacagcaaagcatgaaacgctccaacaggaggaagtatggccgctgccacttctggttcacaaccaagagctggaaacccagctccgagcagatggaccaagaccacagcagcagtgacagttggaacaacaatgatgctgctgcctccctggagaactccgcctcctccgacgaggaggacattggctccgagacgagagccatctactccatcgtgctcaagcttccgggtcacagcaccatcctcaactccaccaagttaccctcatcggacaacctgcaggtgcctgaggaggagctggggatggtggacttggagaggaaagccgacaagctgcaggcccagaagagcgtggacgatggaggcagttttccaaaaagcttctccaagcttcccatccagctagagtcagccgtggacacagctaagacttctgacgtcaactcctcagtgggtaagagcacggccactctacctctgtccttcaaggaagccactctggccaagaggtttgctctgaagaccagaagtcagatcactaagcggaaaaggatgtccctggtcaaggagaagaaagcggcccagaccctcagtgcgatcttgcttgccttcatcatcacttggaccccatacaacatcatggttctggtgaacaccttttgtgacagctgcatacccaaaaccttttggaatctgggctactggctgtgctacatcaacagcaccgtgaaccccgtgtgctatgctctgtgcaacaaaacattcagaaccactttcaagatgctgctgctgtgccagtgtgacaaaaaaaagaggcgcaagcagcagtaccagcagagacagtcggtcatttttcacaagcgcgcacccgagcaggccttgaaggagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccaatggcccagtccaagcacggcctgaccaaggagatgaccatgaagtaccgcatggagggctgcgtggacggccacaagttcgtgatcaccggcgagggcatcggctaccccttcaagggcaagcaggccatcaacctgtgcgtggtggagggcggccccttgcccttcgccgaggacatcttgtccgccgccttcatgtacggcaaccgcgtgttcaccgagtacccccaggacatcgtcgactacttcaagaactcctgccccgccggctacacctgggaccgctccttcctgttcgaggacggcgccgtgtgcatctgcaacgccgacatcaccgtgagcgtggaggagaactgcatgtaccacgagtccaagttctacggcgtgaacttccccgccgacggccccgtgatgaagaagatgaccgacaactgggagccctcctgcgagaagatcatccccgtgcccaagcagggcatcttgaagggcgacgtgagcatgtacctgctgctgaaggacggtggccgcttgcgctgccagttcgacaccgtgtacaaggccaagtccgtgccccgcaagatgcccgactggcacttcatccagcacaagctgacccgcgaggaccgcagcgacgccaagaaccagaagtggcacctgaccgagcacgccatcgcctCcggctccgccttgccctgaacgcgtgaattcgatatcaagcttatcgataatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaatcatcgtcctttccttggctgctcgcctatgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcatcgataccgagcgctgctcgagagatctacgggtggcatccctgtgacccctccccagtgcctctcctggccctggaagttgccactccagtgcccaccagccttgtcctaataaaattaagttgcatcattttgtctgactaggtgtccttctataatattatggggtggaggggggtggtatggagcaaggggcaagttgggaagacaacctgtagggcctgcggggtctattgggaaccaagctggagtgcagtggcacaatcttggctcactgcaatctccgcctcctgggttcaagcgattctcctgcctcagcctcccgagttgttgggattccaggcatgcatgaccaggctcagctaatttttgtttttttggtagagacggggtttcaccatattggccaggctggtctccaactcctaatctcaggtgatctacccaccttggcctcccaaattgctgggattacaggcgtgaaccactgctcccttccctgtccttctgattttgtaggtaaccaggcgcgtgaattcactcctcaggtgcaggctgcctatcagaaggtggtggctggtgtggccaatgccctggctcacaaataccactgagatctttttccctctgccaaaaattatggggacatcatgaagccccttgagcatctgacttctggctaataaaggaaatttattttcattgcaatagtgtgttggaattttttgtgtctctcactcggaaggacatatgggagggcaaatcatttaaaacatcagaatgagtatttggtttagagtttggcaacatatgcccatatgctggctgccatgaacaaaggttggctataaagaggtcatcagtatatgaaacagccccctgctgtccattccttattccatagaaaagccttgacttgaggttagattttttttatattttgttttgtgttatttttttctttaacatccctaaaattttccttacatgttttactagccagatttttcctcctctcctgactactcccagtcatagctgtccctcttctcttatggagatccctcgacctgcagcccaagcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagcggatcgacagtactaagctttactagggacaggattggtgacagaaaagccccatccttaggcctcctccttcctagtctcctgatattgggtctaacccccacctcctgttaggcagattccttatctggtgacacacccccatttcctggagccatctctctccttgccagaacctctaaggtttgcttacgatggagccagagaggatcctgggagggagagcttggcagggggtgggagggaagggggggatgcgtgacctgcccggttctcagtggccaccctgcgctaccctctcccagaacctgagctgctctgacgcggctgtctggtgcgtttcactgatcctggtgctgcagcttccttacacttcccaagaggagaagcagtttggaaaaacaaaatcagaataagttggtcctgagttctaactttggctcttcacctttctagtccccaatttatattgttcctccgtgcgtcagttttacctgtgagataaggccagtagccagccccgtcctggcagggctgtggtgaggaggggggtgtccgtgtggaaaactccctttgtgagaatggtgcgtcctaggtgttcaccaggtcgtggccgcctctactccctttctctttctccatccttctttccttaaagagtccccagtgctatctgggacatattcctccgcccagagcagggtcccgcttccctaaggccctgctctgggcttctgggtttgagtccttggcaagcccaggagaggcgctcaggcttccctgtcccccttcctcgtccaccatctcatgcccctggctctcctgccccttccctacaggggttcctggctctgctct





	[bookmark: OLE_LINK40]Plasmid name: VVS1-CAG-hM4Di-T2A-ZsGreen
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	Sequence of HAL- CAG-hM4Di -T2A-ZsGreen-HAR:
tgctttctctgaccagcattctctcccctgggcctgtgccgctttctgtctgcagcttgtggcctgggtcacctctacggctggcccagatccttccctgccgcctccttcaggttccgtcttcctccactccctcttccccttgctctctgctgtgttgctgcccaaggatgctctttccggagcacttccttctcggcgctgcaccacgtgatgtcctctgagcggatcctccccgtgtctgggtcctctccgggcatctctcctccctcacccaaccccatgccgtcttcactcgctgggttcccttttccttctccttctggggcctgtgccatctctcgtttcttaggatggccttctccgacggatgtctcccttgcgtcccgcctccccttcttgtaggcctgcatcatcaccgtttttctggacaaccccaaagtaccccgtctccctggctttagccacctctccatcctcttgctttctttgcctggacaccccgttctcctgtggattcgggtcacctctcactcctttcatttgggcagctcccctaccccccttacctctctagtctgtgctagctcttccagccccctgtcatggcatcttccaggggtccgagagctcagctagtcttcttcctccaacccgggcccctatgtccacttcaggacagcatgtttgctgcctccagggatcctgtgtccccgagctgggaccaccttatattcccagggccggttaatgtggctctggttctgggtacttttatctgtcccctccaccccacagtggggcaagcttctgacctcttctcttcctcccacagggcctcgagagatctggcagcggagagggcagaggaagtcttctaacatgcggtgacgtggaggagaatcccggccctaggctcgagatgaccgagtacaagcccacggtgcgcctcgccacccgcgacgacgtccccagggccgtacgcaccctcgccgccgcgttcgccgactaccccgccacgcgccacaccgtcgatccggaccgccacatcgagcgggtcaccgagctgcaagaactcttcctcacgcgcgtcgggctcgacatcggcaaggtgtgggtcgcggacgacggcgccgcggtggcggtctggaccacgccggagagcgtcgaagcgggggcggtgttcgccgagatcggcccgcgcatggccgagttgagcggttcccggctggccgcgcagcaacagatggaaggcctcctggcgccgcaccggcccaaggagcccgcgtggttcctggccaccgtcggcgtctcgcccgaccaccagggcaagggtctgggcagcgccgtcgtgctccccggagtggaggcggccgagcgcgccggggtgcccgccttcctggagacctccgcgccccgcaacctccccttctacgagcggctcggcttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgcacctggtgcatgacccgcaagcccggtgcctgatctagagggcccgtttaaacccgctgatcagcctcgactgtgccttctagttgccagccatctgttgtttgcccctcccccgtgccttccttgaccctggaaggtgccactcccactgtcctttcctaataaaatgaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgcggtgggctctatgggtctcgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtcgaggtgagccccacgttctgcttcactctccccatctcccccccctccccacccccaattttgtatttatttattttttaattattttgtgcagcgatgggggcggggggggggggggggcgcgcgccaggcggggcggggcggggcgaggggcggggcggggcgaggcggagaggtgcggcggcagccaatcagagcggcgcgctccgaaagtttccttttatggcgaggcggcggcggcggcggccctataaaaagcgaagcgcgcggcgggcggggagtcgctgcgacgctgccttcgccccgtgccccgctccgccgccgcctcgcgccgcccgccccggctctgactgaccgcgttactcccacaggtgagcgggcgggacggcccttctcctccgggctgtaattagcgcttggtttaatgacggcttgtttcttttctgtggctgcgtgaaagccttgaggggctccgggagggccctttgtgcggggggagcggctcggggggtgcgtgcgtgtgtgtgtgcgtggggagcgccgcgtgcggctccgcgctgcccggcggctgtgagcgctgcgggcgcggcgcggggctttgtgcgctccgcagtgtgcgcgaggggagcgcggccgggggcggtgccccgcggtgcggggggggctgcgaggggaacaaaggctgcgtgcggggtgtgtgcgtgggggggtgagcagggggtgtgggcgcgtcggtcgggctgcaaccccccctgcacccccctccccgagttgctgagcacggcccggcttcgggtgcggggctccgtacggggcgtggcgcggggctcgccgtgccgggcggggggtggcggcaggtgggggtgccgggcggggcggggccgcctcgggccggggagggctcgggggaggggcgcggcggcccccggagcgccggcggctgtcgaggcgcggcgagccgcagccattgccttttatggtaatcgtgcgagagggcgcagggacttcctttgtcccaaatctgtgcggagccgaaatctgggaggcgccgccgcaccccctctagcgggcgcggggcgaagcggtgcggcgccggcaggaaggaaatgggcggggagggccttcgtgcgtcgccgcgccgccgtccccttctccctctccagcctcggggctgtccgcggggggacggctgccttcgggggggacggggcagggcggggttcggcttctggcgtgtgaccggcggctctagagcctctgctaaccatgttcatgccttcttctttttcctacagctcctgggcaacgtgctggttattgtgctgtctcatcattttggcaaagaattcgtcgacgccatggccaacttcacacctgtcaatggcagctcgggcaatcagtccgtgcgcctggtcacgtcatcatcccacaatcgctatgagacggtggaaatggtcttcattgccacagtgacaggctccctgagcctggtgactgtcgtgggcaacatcctggtgatgctgtccatcaaggtcaacaggcagctgcagacagtcaacaactacttcctcttcagcctggcgtgtgctgatctcatcataggcgccttctccatgaacctctacaccgtgtacatcatcaagggctactggcccctgggcgccgtggtctgcgacctgtggctggccctggactgcgtggtgagcaacgcctccgtcatgaaccttctcatcatcagctttgaccgctacttctgcgtcaccaagcctctcacctaccctgcccggcgcaccaccaagatggcaggcctcatgattgctgctgcctgggtactgtccttcgtgctctgggcgcctgccatcttgttctggcagtttgtggtgggtaagcggacggtgcccgacaaccagtgcttcatccagttcctgtccaacccagcagtgacctttggcacagccattgctggcttctacctgcctgtggtcatcatgacggtgctgtacatccacatctccctggccagtcgcagccgagtccacaagcaccggcccgagggcccgaaggagaagaaagccaagacgctggccttcctcaagagcccactaatgaagcagagcgtcaagaagcccccgcccggggaggccgcccgggaggagctgcgcaatggcaagctggaggaggcccccccgccagcgctgccaccgccaccgcgccccgtggctgataaggacacttccaatgagtccagctcaggcagtgccacccagaacaccaaggaacgcccagccacagagctgtccaccacagaggccaccacgcccgccatgcccgcccctcccctgcagccgcgggccctcaacccagcctccagatggtccaagatccagattgtgacgaagcagacaggcaatgagtgtgtgacagccattgagattgtgcctgccacgccggctggcatgcgccctgcggccaacgtggcccgcaagttcgccagcatcgctcgcaaccaggtgcgcaagaagcggcagatggcggcccgggagcgcaaagtgacacgaacgatctttgccattctgctggccttcatcctcacctggacgccctacaacgtcatggtcctggtgaacaccttctgccagagctgcatccctgacacggtgtggtccattggctactggctctgctacgtcaacagcaccatcaaccctgcctgctatgctctgtgcaacgccacctttaaaaagaccttccggcacctgctgctgtgccagtatcggaacatcggcactgccgagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccaatggcccagtccaagcacggcctgaccaaggagatgaccatgaagtaccgcatggagggctgcgtggacggccacaagttcgtgatcaccggcgagggcatcggctaccccttcaagggcaagcaggccatcaacctgtgcgtggtggagggcggccccttgcccttcgccgaggacatcttgtccgccgccttcatgtacggcaaccgcgtgttcaccgagtacccccaggacatcgtcgactacttcaagaactcctgccccgccggctacacctgggaccgctccttcctgttcgaggacggcgccgtgtgcatctgcaacgccgacatcaccgtgagcgtggaggagaactgcatgtaccacgagtccaagttctacggcgtgaacttccccgccgacggccccgtgatgaagaagatgaccgacaactgggagccctcctgcgagaagatcatccccgtgcccaagcagggcatcttgaagggcgacgtgagcatgtacctgctgctgaaggacggtggccgcttgcgctgccagttcgacaccgtgtacaaggccaagtccgtgccccgcaagatgcccgactggcacttcatccagcacaagctgacccgcgaggaccgcagcgacgccaagaaccagaagtggcacctgaccgagcacgccatcgcctCcggctccgccttgccctgaacgcgtgaattcgatatcaagcttatcgataatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcggggaaatcatcgtcctttccttggctgctcgcctatgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcatcgataccgagcgctgctcgagagatctacgggtggcatccctgtgacccctccccagtgcctctcctggccctggaagttgccactccagtgcccaccagccttgtcctaataaaattaagttgcatcattttgtctgactaggtgtccttctataatattatggggtggaggggggtggtatggagcaaggggcaagttgggaagacaacctgtagggcctgcggggtctattgggaaccaagctggagtgcagtggcacaatcttggctcactgcaatctccgcctcctgggttcaagcgattctcctgcctcagcctcccgagttgttgggattccaggcatgcatgaccaggctcagctaatttttgtttttttggtagagacggggtttcaccatattggccaggctggtctccaactcctaatctcaggtgatctacccaccttggcctcccaaattgctgggattacaggcgtgaaccactgctcccttccctgtccttctgattttgtaggtaaccaggcgcgtgaattcactcctcaggtgcaggctgcctatcagaaggtggtggctggtgtggccaatgccctggctcacaaataccactgagatctttttccctctgccaaaaattatggggacatcatgaagccccttgagcatctgacttctggctaataaaggaaatttattttcattgcaatagtgtgttggaattttttgtgtctctcactcggaaggacatatgggagggcaaatcatttaaaacatcagaatgagtatttggtttagagtttggcaacatatgcccatatgctggctgccatgaacaaaggttggctataaagaggtcatcagtatatgaaacagccccctgctgtccattccttattccatagaaaagccttgacttgaggttagattttttttatattttgttttgtgttatttttttctttaacatccctaaaattttccttacatgttttactagccagatttttcctcctctcctgactactcccagtcatagctgtccctcttctcttatggagatccctcgacctgcagcccaagcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagcggatcgacagtactaagctttactagggacaggattggtgacagaaaagccccatccttaggcctcctccttcctagtctcctgatattgggtctaacccccacctcctgttaggcagattccttatctggtgacacacccccatttcctggagccatctctctccttgccagaacctctaaggtttgcttacgatggagccagagaggatcctgggagggagagcttggcagggggtgggagggaagggggggatgcgtgacctgcccggttctcagtggccaccctgcgctaccctctcccagaacctgagctgctctgacgcggctgtctggtgcgtttcactgatcctggtgctgcagcttccttacacttcccaagaggagaagcagtttggaaaaacaaaatcagaataagttggtcctgagttctaactttggctcttcacctttctagtccccaatttatattgttcctccgtgcgtcagttttacctgtgagataaggccagtagccagccccgtcctggcagggctgtggtgaggaggggggtgtccgtgtggaaaactccctttgtgagaatggtgcgtcctaggtgttcaccaggtcgtggccgcctctactccctttctctttctccatccttctttccttaaagagtccccagtgctatctgggacatattcctccgcccagagcagggtcccgcttccctaaggccctgctctgggcttctgggtttgagtccttggcaagcccaggagaggcgctcaggcttccctgtcccccttcctcgtccaccatctcatgcccctggctctcctgccccttccctacaggggttcctggctctgctct 
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