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Supplementary Table S1:  Summary statistics of the subjects in the cohort
	Characteristics
	AML, N = 7
	CLL, N = 4
	CML, N = 30
	p-value

	Age, median (IQR)
	58 (28, 74)
	63 (62, 64)
	45 (40, 52)
	0.020*

	Onset Age, median (IQR)
	38 (23, 64)
	61 (60, 64)
	40 (34, 48)
	0.072

	    Unknown
	1
	1
	9
	

	Gender
	
	
	
	0.3

	   Female
	5 (71%)
	2 (50%)
	11 (37%)
	

	   Male
	2 (29%)
	2 (50%)
	19 (63%)
	

	Weight (Kg)
	64 (64, 71)
	80 (76, 84)
	74 (68, 79)
	0.030*

	Ethnicity, n (%)
	
	
	
	0.023*

	   Black
	3 (43%)
	3 (75%)
	25 (89%)
	

	  White
	4 (57%)
	1 (25%)
	3 (11%)
	

	  Unknown
	0
	0
	2
	



AML: Acute myeloid leukaemia, CLL: Chronic lymphocytic leukaemia, CML: Chronic myeloid leukaemia, MM- Multiple Myeloma IQR: interquartile range
Supplementary Table S2: Summary of the hematological profile of the cohort.
	Characteristics
	Reference range
	AML
	CLL
	CML
	p-value

	Haemoglobin (g/dL)
	12.4 - 16.7
	8.30 
	9.80 
	14.20 
	0.014*

	Mean Corpuscular Volume (fL)
	79 - 100
	93.6 
	105.6
	90.9 
	0.13

	Platelets x109
	150 -450
	61 
	92 
	240
	0.071

	WBC x109/L
	4.0 – 12.0
	3 
	31 
	6 
	0.052*

	Neutrophils x109/L
	2.0 – 7.5
	1 
	4 
	2 
	0.053*

	Eosinophils x109/L
	0.00 – 0.50
	0.02 
	0.32 
	0.05 
	0.3

	Basophils x109/L
	0.00 - 0.30
	0.01 
	0.02 
	0.03 
	0.11

	Lymphocytes x109/L
	1.0 – 4.0
	0.84 
	25.86 
	1.94 
	0.089

	Monocytes x109/L
	0.2 – 1.0
	0.52 
	0.96 
	0.40 
	0.5


+ Reference range evaluated by Bio Analytical Research Corporation South Africa (BARC SA),  https://www.barcsa.co.za/test-directory/test-reference-ranges/ Accessed on 8th April 2023. AML: Acute myeloid leukaemia, CLL: Chronic lymphocytic leukaemia, CML: Chronic myeloid leukaemia. * p-value ≤ 0.05 considered statistically significant.



Supplementary Table S3: List of drugs tested for single screening in 40 patient samples
	No
	COMPOUND
	PATHWAY/CLASS
	Reason of the drug choice

	1
	Cladribine
	Anti-metabolite; Purine analog
	Cladribine is given for leukemia treatment1–3. Some patients in this study are in cladribine treatment. 

	2
	5-Azacytidine
	DNA methylation
	Some patients in this study are in 5-azacytidine treatment. It is also given for leukemia treatment4.  

	3
	Bendamustine
	DNA-damaging
	Some patients in this study are in bendamustine treatment. 

	4
	Bortezomib
	Proteasome inhibitor (26S subunit)
	Bortezomib was used to study an ex vivo drug sensitivity test in leukemia5 and also in clinical trial6.

	5
	Busulfan
	Alkylating agent
	Busulfan are given for leukemia treatment7,8

	6
	Chlorambucil
	Alkylating agent
	Some patients in this study are in chlorambucil treatment. 

	7
	Cyclophosphamide monohydrate
	Alkylating agent
	Cyclophosphamide monohydrate are given for leukemia treatment8.

	8
	Cytarabine
	DNA synthesis
	Cytarabine are given for leukemia treatment9

	9
	Dasatinib
	Abl, Src, c-Kit
	Some patients in this study are in Dastinib treatment. 

	10
	Dexamethasone
	Interleukin receptor
	Dexamethasone are given for leukemia treatment10

	11
	Doxorubicin
	DNA topoisomerase
	Doxorubicin is given for leukemia treatment11

	12
	Everolimus
	mTOR inhibitor
	Everolimus is given for leukemia treatment12.

	13
	Fludarabine
	DNA synthesis, 
	Fludarabine is given for leukemia treatment13.

	14
	Fluorouracil
	Antimetabolite
	Fluorouracil is given for leukemia treatment14. 

	15
	Gemcitabine
	Antimetabolite; Nucleoside analog
	Gemcitabine is given for leukemia treatment15

	16
	Ifosfamide
	Nitrogen mustard alkylating agent
	Ifosfamide is tested in drug testing platform for leukemia treatment16

	17
	Imatinib
	Abl, c-Kit,  inhibitor
	Some patients in this study are in imatinib treatment. 

	18
	Imiquimod
	Immune response
	Imiquimod is given for leukemia treatment17

	19
	Irinotecan
	topoisomerase I inhibitor
	Irinotecan has been shown to have effects of leukemia18

	20
	Lenalidomide
	Immunomodulation
	Lenalidomide is given for leukemia treatment19.

	21
	Melphalan
	Antineoplastic activity
	Melphalan is given for leukemia treatment20.

	22
	Nilotinib
	BCR/Abl inhibitor
	Some patients in this study are in nilotinib treatment. 

	23
	Prednisolone
	Immunomodulatory 
	Prednisolone is given for leukemia treatment21.

	24
	Simvastatin
	HMG-CoA reductase
	Simvastatin is tested in drug testing for leukemia22.

	25
	Sorafenib
	Raf-1, and VEGFR-2
	Sorafenib is given for leukemia treatment23.

	26
	Tacrolimus
	FKBP12 
	Tacrolimus is given for leukemia treatment24.

	27
	Temsirolimus
	mTOR inhibition
	Temsirolimus is given for leukemia treatment25

	28
	Thalidomide
	Immunomodulation, 
	Thalidomide is given for leukemia treatment26.

	29
	Tretinoin
	Retinoic acid receptor agonist
	Tertinoin was used to study chemotherapy effects in leukemia using an ex vivo drug sensitivity test27

	30
	Vinblastine
	Mitotic inhibitor
	Vinblastine has been used for CLL treatment28


Supplementary Table S4: List of drugs tested for anchored and matrix combination.
	No
	Drug Name
	Concentration (nm)
	Anchored 
	Full matrix

	1
	Nilatinib
	10 (anchored), 1-1000 (full)
	Irinotecan
	Irinotecan

	2
	Irinotecan
	1-1000 (anchored and full matrix)
	Nilatinib
	Nilatinib

	3
	Fludarabine
	10 nm (anchored), 1-1000 (full)
	Cladribine
	Cladribine

	4
	5-Azacytidine
	10 (anchored), 1-1000  (full)
	Everolimus
	Everolimus

	5
	Dastinib
	10 (anchored), 1-1000  (full)
	Bortezomib
	Bortezomib

	6
	Cladribine
	1-1000  (anchored and full)
	Fludarabine
	Fludarabine

	7
	Bortezomib
	1-1000  (full and anchored)
	Dasatinib
	 Dasatinib

	8
	Thalidomide
	10 (anchored), 1-1000  (full)
	Chlorambucil
	Chlorambucil

	9
	Everolimus
	1-1000  (anchored and full)
	5-azacytidine
	 5-azacytidine

	10
	Chlorambucil
	10  (anchored), 1-1000  (full)
	Thalidomide
	 Thalidomide


Supplementary Table S5: List of the patients and annotations. 
	No
	Patient annotation
	Disease type

	1
	DGAML01
	AML

	2
	DGAML02
	AML

	3
	AML03
	AML

	4
	AML04
	AML

	5
	DGCML01
	CML

	6
	CML03
	CML

	7
	CML04
	CML

	8
	DGCLL01
	CLL

	9
	BHX (X- represent number)
	CLL


Supplementary Figures 
a) Drug dilutions
	Concentrations
	C1
	C2
	C3
	C4
	C5

	Master plate
10µM
	1µM(1000nM)
	100nM
	10nM
	1nM
	0.1nM

	Serial dilution
	20
	20
	20
	20
	20

	Diluent
	180
	180
	180
	180
	180


b) Plate layout
	
	Blank
	Drug dilutions
	Drug dilutions
	+
	-
	

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	Media only
	C1
	C2
	C3
	C4
	C1
	C2
	C3
	C4
	BzCl
	DSMO
	Media + Cells

	B
	Media only
	C1
	C2
	C3
	C4
	C1
	C2
	C3
	C4
	BzCl
	DSMO
	Media + Cells

	C
	Media only
	C1
	C2
	C3
	C4
	C1
	C2
	C3
	C4
	BzCl
	DSMO
	Media + Cells

	D
	Media only
	C1
	C2
	C3
	C4
	C1
	C2
	C3
	C4
	BzCl
	DSMO
	Media + Cells

	E
	Media only
	C1
	C2
	C3
	C4
	C1
	C2
	C3
	C4
	BzCl
	DSMO
	Media + Cells

	F
	Media only
	C1
	C2
	C3
	C4
	C1
	C2
	C3
	C4
	BzCl
	DSMO
	Media + Cells

	G
	Media only
	C1
	C2
	C3
	C4
	C1
	C2
	C3
	C4
	BzCl
	DSMO
	Media + Cells

	H
	Media only
	C1
	C2
	C3
	C4
	C1
	C2
	C3
	C4
	BzCl
	DSMO
	Media + Cells


Supplementary Figure 1: a) Drug dilution and b) drug plate map
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Supplementary Figure 2: Ex vivo Drug sensitivity testing is reproducible as demonstrated in HeLa cell lines.
[image: ]
Supplementary Figure 3: Ex vivo Drug sensitivity testing is reproducible as demonstrated in Leukemia K562 cell lines.
[image: ]
Supplementary Figure 4: Representative graphs for triplicate experiments on patient samples. 
Supplementary material and methods
Preparation of Master Plate and Source Plate
The master plate was prepared by 20 µL of the 1 mM (1,000 µM) concentration of drug (n=30) was pipetted into 180 µL of DMSO resulting in 100 µM concentration stored in to a 96-well plate.  From the master plate, 100 µl of each 100 µM (100,000 nM) drug stock (Drug 1 – Drug 4) was dispensed into the first column of the new source plate. For the preparation of 10 µM (10,000 nM) concentrations of each drug, 10 µL of the 100 µM stock of the respective drug was combined with 90 µL of dimethyl sulfoxide (DMSO) in the next column, ensuring 90 µL of the 100 µM stock remained in the well. Subsequent dilutions were conducted to obtain concentrations of 1 µM, 100 nM, 10 nM, and 1 nM of each drug in consecutive wells. Control: A negative control of 0.1% dimethyl sulfoxide (DMSO) and a positive control of 100 µM benzethonium chloride (BzCI) was designated. In the new printed plate, 10 µL of 1 mM BzCI was added to respective wells (H1 to H6) to yield 100 µM BzCI, while 10 µL of 1% DMSO was added to wells (H7 to H12) to create 0.1% DMSO. Finally, all drug plates were returned to storage at -20°C until further experimental use. The pre-seeded drug plates were added with 20 µL of DMEM media per well to dissolve the drugs before sealing the plate with tape and setting it aside for seeding with cells. 
Printing of drug plates for Drug combination 
For anchored combinations, the concentration of one drug remains constant at 10 nM while the concentration of the other drug ranges between 1-1000 nm. Dilution approach of 5 µL of the drug A with 5 µL of the drug B added to each well (5:5). For full matrix combination, all concentration of drug A and drug B (1-1000 nm) were combined.
Statistical analysis:
Statistical analysis was performed by loading Microsoft Excel sheet with data in R version 4.3.2.  For p-value analysis, the Wilcoxon and Kruskal-Wallis rank-sum tests were employed to compare disparities in numerical covariates such as age and Fisher's exact test was utilized to evaluate differences between categorical variables (gender or race). 
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