Rapid production of human liver scaffolds for functional tissue engineering by high shear stress oscillation-decellularization 
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Supplementary Figure 1 | Protocol optimization.  a, Representative schematic overview of human livers during the decellularization process. Macroscopic appearance and histological analysis after decellularization using an orbital shaker after b, 8 days and c, 16 days, showing elimination of  nuclear material (blue; H&E) and preservation of elastin (blue/black; EVG) but  failure to eliminate cellular material (yellow; SR). d, Macroscopic appearance and histological images of decellularized liver cubes using a magnetic stirrer after 8 days, showing elimination of nuclear (blue; H&E) and cellular material (yellow; SR) and preservation of collagen (red; SR) and elastin (blue/black; EVG). e, DNA quantification showing significant elimination of DNA in all decellularization protocols, although all protocols were above the desired quantity of 50ng/mg. Data are expressed as mean ± s.d. ***, p<0.0001. Scale bars, 1 mm macroscopic images b, c, d or 200 (m top panel; b, c, d or 50 (m bottom panel; b, c, d. Biological replicates (n>3) are performed for all samples.
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 Supplementary Figure 2 | Plot of the first six components with their associated variance. Principle component analysis (PCA) of the Raman spectra obtained from the liver scaffolds. 
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Supplementary Figure 3 | Biocompatibility of ALTCs with human primary hepatic stellate cells.

H&E staining showing the attachment of primary hepatic stellate cells at 3 days, a, and 7 days, b, of static culture conditions. To test the presence of cell apoptosis, IHC staining against ASP175 was performed demonstrating the absence of positive ASP175 staining at 3, c, and 7 days, d. Scale bar, 50 (m a, b, c, d. Biological replicates (n>3). 

	Low G-Force

	Step
	Solution
	Time (hours)

	1
	Deionised Water
	24

	2
	PBS 1X
	0.5

	3
	Reagent Mixture
	5.5

	4
	PBS 1X
	0.5

	5
	DNase Solution
	3

	6
	PBS 1X
	0.5

	· Repeat steps (1-6) 4 times for protocols OS1 and MS

· Repeat steps (1-6) 8 times for protocol OS2

	High G-Force

	Step
	Solution
	Time (minutes)
	Repetitions

	1
	Deionised Water
	2
	5-20

	2
	Reagent Mixture
	2
	1

	3
	Reagent Mixture
	4
	2

	4
	Hypertonic Saline 9%
	2
	5

	5
	Deionised Water
	2
	5

	6
	Reagent Mixture
	2
	1

	7
	Reagent Mixture
	4
	2

	8
	PBS 1X
	5
	3

	· If necessary, repeat steps 5-8


Supplementary Table 1 | Decellularization protocols. Using low G-force and using high G-force. The following abbreviations were used: orbital shaker (OS), magnetic stirrer (MS), distilled Water (dH2O), TX100 (Triton X100), SDS (sodium dodecyl sulfate), SDC (Sodium Deoxyxholate), DNAse, A-A 5% (Antibiotic and Antimycotic), PAA (paracetic acid) and EtOH (ethanol).

	Gene Name
	Gene Abbreviation
	Taqman Gene Assay No.

	Glyceraldehyde-3-phosphate dehydrogenase
	GAPDH
	Hs02758991_g1

	Collagen Type 1, alpha 1 chain
	Col1A1
	Hs00164004_m1

	Transforming growth factor, beta 1
	TGFβ1
	Hs00998133_m1

	Lysyl oxidase
	LOX
	Hs00942480_m1

	Integrin, alpha 6
	ITGA6
	Hs01041011_m1

	Albumin
	ALB
	Hs00609411_m1


Supplementary Table 2 | Applied Biosystems Taqman Gene Expression Assay.


Supplementary Movie 1 | Close up showing decellularization of human liver cube at normal speed and slow motion
Video uploaded separately. 








