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Supplementary Fig. 1 Comparison of proliferation, viability and cytotoxicity according to NK92 cell density cultured in two-dimensions. (a) Cell number of NK92 cell according to density. The higher the cell density, the higher the rate of increase. (b) Cell proliferation folds of NK92 cell. (c) Cell apoptosis and death on the day 5. (d) NK92 cell lytic activity based on Calcein-AM cytotoxicity assay on day 3 and 5 at and E:T ratio of 2:1 and 1:1.
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Supplementary Fig. 2 Printing conditions of ALG and ALG/GEL-2 groups related to pressure and printing feed rate. ALG groups were printed at 300 mm/min at 60 kPa of pressure and ALG/GEL-2 group were printed at 300 mm/min at 70 kPa. Scale bar = 400 µm.
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Supplementary Fig. 3 EDTA concentration test for cell viability and alginate degradation. (a) Representative microscopic image of formation of NK92 cell clusters and viability related to cell condition according to EDTA concentrations. NK92 cells tend not to maintain cell clusters over 8mM. Scale bar = 100 µm. (b) Degradation of 3% alginate hydrogel for 3D encapsulated NK92 cells preparation. 8 mM EDTA concentration were used for hydrogel degradation. Scale bar = 1mm. 
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Supplementary Fig. 4 Concentration of calcium chloride for alginate crosslinking. When ALG and ALG/GEL-2 groups were crosslinked by 3% CaCl2, NK92 cells were released out by hydrogel degradation on day 5. Scale bar = 500 µm.
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Supplementary Fig. 5 Expression of activating receptors at 3D cultured zEGFR-CAR NK cells (gray: 2D cultured zEGFR-CAR NK cell, red: 3D cultured zEGFR-CAR NK cell). 


[bookmark: _GoBack]Supplementary Table 1. Gene specific primer sequences for qRT-PCR.
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Oligonucleotide Sequence
5’- AGGACCAGCTAAGAGGGAGA - 37
5’— CCCGGATCATGCTTTCAGTG -3’
5’- TCCCATGGGTTGTGTGTTTA -3”
5~ AAGCACCAGGCATGAAATCT - 3°

5’- CCCTGGGAAAACACTCACACA -3’

5’— CACAACTCAATGGTACTGTCGT - 3”

5°- TGTTTCAGCTTCTCCGAGGT -3’

5’ —~TATGCAGCCAACACTCCAGA -3’

5’- TGAGGAAGAGCAAGCAGTCA -3’

5"~ GCATCTTCTTGGGCACACAA -3

5’- CCTGGGCTTTGAACCTGAAC -3”

5~ AGGGAAGGAATGTAACGGCA -3’

5°- AGTCCTGATCCAGTTCCTGC -3

5’ — CTACATTTGCCGAAGAGCCC -3’

5’- TGATGTCTGTCTGGCTGAGG -3’

5’- GGCCTGTCTCTGTTTCTCCT —-3*

5’ - GAGTCAACGGATTTGGTCGT -3’

5’ -~ TTGATTTTGGAGGGATCTCG - 3”
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