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DISEASE-STABILIZING TREATMENT BASED ON ALL-TRANS RETINOIC ACID AND VALPROIC ACID IN ACUTE MYELOID LEUKEMIA – IDENTIFICATION OF RESPONDERS BY GENE EXPRESSION PROFILING OF PRETREATMENT LEUKEMIC CELLS 

Håkon Reikvam, Randi Hovland, Rakel Brendsdal Forthun, Sigrid Erdal, Bjørn Tore Gjertsen, Hanne Fredly,  Øystein Bruserud


Table S1. The characteristics of the 60 patients included in the two clinical studies; the data from the two studies are presented separately. 


	
	Ryningen et al.
	Fredly et al.

	
	
	

	Number of included patients
	24
	36

	Gender (male/female)
	13/11
	14/22

	Age, median and range (years)
	72 (47-86)
	77 (48-90)

	
	
	

	AML relapse
	7
	8

	AML at first time of diagnosis
	
	

	de novo AML
	8
	13

	AML secondary to MDS
	5
	11

	AML secondary to MPN
	3
	2

	AML secondary to chemotherapy
	1
	2

	
	
	

	Karyotype (frequency)
	
	

	Good
	0 %
	0 %

	Intermediate
	10 %
	20 %

	Adverse
	40 %
	30 %

	Normal
	50 %
	50 %

	
	
	

	CD34 positivity (frequency) 
	86 %
	70 %

	
	
	

	Four-weeks mortality
	25%
	33%

	
	
	



MPN, myeloproliferative neoplasia; MDS, myelodysplastic syndrome.
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Table  S2. Clinical and biological characteristics of the patients included in the study. The table presents the data for all patients included in the analysis of AML cell mutations, grey shadow over the patient number indicates those patients included in the studies of global gene expression profiles (patients 7, 8, 17, 23, 26, 31, 38 and 42 used in the studies of drug effects; patients 13* and 14* not included in mutation analyses). 
	 
	Survival1
	Sex
	Age2
	AML status
	FAB
	CD343
	CD1173
	Cytogenetics4

	RESPONDERS TO TREATMENT

	1
	55
	M
	71-80
	de novo
	M1
	Nt
	Nt
	Nt

	2
	19
	F
	71-80
	Seconday (MDS)
	M2
	Nt
	Pos
	t(1;5); t(2;3)

	3
	56
	M
	71-80
	Secondary (MDS)
	M1
	Pos
	Nt
	Multiple

	4
	20
	F
	≥81
	Seconday (MDS)
	M1
	Pos
	Pos
	Normal

	5
	60
	F
	71-80
	de novo
	M1
	Neg
	Neg
	Normal

	6
	40
	F
	61-70
	Relapse
	M4
	Pos
	Pos
	Multiple

	7
	22
	M
	≥81
	de novo
	M1
	Pos
	Pos
	Multiple

	8
	14
	F
	61-70
	Relapse
	M1
	Pos
	Pos
	Normal

	9
	21
	F
	≥81
	Secondary (MDS)
	M1
	Pos
	Pos
	Normal

	10
	43
	M
	≤60
	MDS/AML relapse
	M1
	Pos
	Pos
	Normal

	11
	82
	M
	≥81
	Secondary (PV)
	M2
	Neg
	Neg
	Monosomi 7

	12
	15
	M
	≥81
	Seconday (MDS)
	M1
	Pos
	Pos
	Normal

	13*
	5
	M
	71-80
	de novo
	M1
	Pos
	Pos
	Multiple

	14*
	7
	M
	71-80
	Secondary (MDS)
	M1
	Pos
	Pos
	Nt

	NONRESPONDERS TO THE TREATMENT 

	15
	1
	M
	≤60
	Relapse
	M5
	Neg
	Pos
	Normal

	16
	3
	F
	61-70
	Relapse
	M2
	Neg
	Pos
	Normal

	17
	1
	F
	≥81
	de novo
	M2
	Neg
	Pos
	Normal

	18
	2
	F
	≤60
	Relapse
	M4
	Neg
	Nt
	Normal

	19
	5
	F
	71-80
	Seconday (MDS)
	M1/2
	Pos
	Nt
	Normal

	20
	2
	F
	71-80
	de novo
	M1
	Neg
	Pos
	Normal

	21
	4
	F
	71-80
	de novo
	M1
	Neg
	Pos
	Normal

	22
	7
	M
	71-80
	Relapse
	M2
	Neg
	Pos
	Normal

	23
	2
	F
	61-70
	Secondary (chemo)
	M4
	Neg
	Nt
	Normal

	24
	1
	M
	71-80
	Secondary (chemo)
	M4/5
	Nt
	Nt
	Nt

	25
	5
	F
	[bookmark: _GoBack]≥81
	de novo
	M4
	Pos
	Neg
	Normal

	26
	1
	M
	≤60
	Relapse
	M4
	Pos
	Pos
	Normal

	27
	3
	M
	71-80
	Seconday (MDS)
	M1
	Pos
	Pos
	Nt

	28
	3
	M
	61-70
	Relapse
	M1
	Pos
	Pos
	Normal

	29
	7
	F
	71-80
	Relapse
	M1
	Pos
	Pos
	del(12)

	30
	1
	M
	≥81
	de novo
	M4
	Neg
	Neg
	Trisomy 8

	31
	5
	M
	61-70
	Secondary (MF)
	M4
	Pos
	Pos
	Normal

	32
	2
	F
	71-80
	Secondary (PV)
	M4/5
	Nt
	Nt
	Trisomy 13

	33
	2
	F
	≥81
	de novo
	M1
	Pos
	Pos
	Normal

	34
	5
	M
	61-70
	Seconday (MDS)
	M1
	Pos
	Pos
	Multiple

	35
	7
	F
	61-70
	de novo
	M1
	Pos
	Pos
	Multiple

	36
	6
	F
	≥81
	Seconday (MDS)
	M2
	Pos
	Pos
	Multiple

	37
	20
	F
	61-70
	Secondary (MDS)
	M2
	Neg
	Pos
	Multiple

	38
	4
	F
	≤60
	Li Fraumeni, 
Secondary (chemo)
	M0
	Pos
	Pos
	Multiple

	39
	8
	M
	61-70
	Relapse
	M1
	Pos
	 Nt
	Normal

	40
	3
	M
	61-70
	Seconday (MDS)
	M1
	Pos
	Pos
	Normal

	41
	6
	F
	≥81
	de novo
	M1
	Pos
	Pos
	Nt

	42
	13
	M
	71-80
	de novo
	M0
	Pos
	Pos
	Normal

	43
	2
	F
	≥81
	de novo
	M0
	Pos
	Neg
	del5 (q13q33)

	


Footnotes Table S2:
1 Survival presented in weeks.
2 Age is given in range in years.
3 Positivity defined as at least 20% positively stained cells
Abbreviations: Chemo, previously chemotherapy; F, female; M, male; Nt, not tested;  MDS, myelodysplastic syndrome; MF, myelofibrosis; PV, polycythemia vera.
4 Multiple means three or more unrelated chromosome abnormalities.
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Table S3. AML-stabilizing treatment based on ATRA plus valproic acid; a summary and comparison of the two treatment regimen.

	
	Ryningen et al. (PubMed PMID: 19007987)
	Fredly et al. (PubMed PMID: 23915396)

	

	
	

	Duration of each cycle
	12 weeks
	12 weeks

	Duration of the treatment
	Until AML progression with peripheral blood blast counts exceeding 100 x 109/L
	Until AML progression with peripheral blood blast counts exceeding 100 x 109/L

	

	
	

	ATRA treatment
	
	

	   Start of treatment and duration
	Day 1
	Day 7

	   Duration
	14 days, repeated by 12 weeks intervals
	14 days, repeated by 12 weeks intervals

	   Dose
	22,5 mg/m2 twice daily
	22,5 mg/m2 twice daily 

	

	
	

	Valproic acid
	
	

	   Start of treatment 
	Day 3, continued until progression
	Day 1, continued until progression

	   Administration
	Initial intravenous treatment, later oral treatment
	Initial intravenous treatment, later oral treatment

	   Dosage
	The maximal tolerated dose, also guided by the serum levels
	The maximal tolerated dose, also guided by the serum levels

	
	
	

	Theophyllamine
	Initial intravenous infusion later oral treatment guided by the serum level.
	Not given

	

	
	

	Low-dose cytarabine
	Allowed to control hyperleukocytosis if peripheral blood blasts >50 x 109/L; it was then administered as 20 mg/m2 once daily for 10 days with 4-8 weeks intervals. 
	Cytarabine 20 mg/m2 subcutaneously (sc) once daily for 10 days (days 15-24) with 12 weeks intervals.

	

	
	

	Individualized chemotherapy; guidelines for additional treatment
	
	

	   Indications
	Hyperleukocytosis or increasing peripheral blood blast counts during treatment
	Hyperleukocytosis or increasing peripheral blood blast counts during treatment

	   Low-dose cytarabine
	As described above added to ATRA/theophyllamine/valproic acid if hyperleukocytosis or increased peripheral blood blast counts.
	For patients with peripheral blood blast counts exceeding 50 x 109/L at the time of diagnosis cytarabine sc was started at day 1 together with valproic acid (same dosage as described above). The interval of the treatment was decreased to 4-8 weeks if peripheral blood blast counts increased before start of the next 12-weeks cycle.

	   Hydroxyurea and 5-  
   Mercaptopurine
	Oral treatment with hydroxyurea or mercaptopurin was allowed if hyperleukocytosis or increasing peripheral blood blast counts.
	Oral treatment with hydroxyurea or mercaptopurin was allowed as an alternative treatment if hyperleukocytosis or increasing peripheral blood blast counts despite low-dose cytarabine.

	

	
	




Table S4. Analysis of 54 submikrocopic mutations in primary human AML cells. 

	GENE
	Target region (exon)
	Amplicons pr gene
	Mean reads 

	ABL1
	4-6
	4
	6036

	ASXL1
	12
	19
	6920

	ATRX
	8-10, 17-31
	25
	4744

	BCOR
	full
	39
	3757

	BCORL1
	full
	36
	3215

	BRAF
	15
	1
	7897

	CALR
	9
	1
	839

	CBL
	9
	4
	5523

	CBLB
	9,10
	3
	2971

	CBLC
	9,10
	2
	4109

	CDKN2A
	full
	8
	3420

	CEBPA
	full
	5
	1221

	CSF3R
	14-17
	8
	2080

	CUX1
	full
	50
	3883

	DNMT3A 
	full
	26
	3964

	ETV6
	full
	10
	5174

	EZH2
	full
	21
	6070

	FBXW7
	9,10,11
	6
	5506

	Flt3
	ex20
	1
	11353

	Flt3
	14-15
	3
	10595

	GATA1
	2
	2
	3534

	GATA2 
	2-6
	9
	1161

	GNAS 
	8
	2
	5996

	HRAS 
	2
	1
	1327

	HRAS 
	3
	2
	789

	IDH1 
	4
	2
	4391

	IDH2 
	4
	1
	3997

	IKZF1
	full
	11
	4040

	JAK2
	12,17
	2
	4589

	JAK3 
	13
	1
	154

	KDM6A
	full
	41
	4267

	KIT 
	10,13,17
	8
	4140

	KMT2A 
	1,3,5,6,7,8,27
	7
	6437

	KRAS
	2,3
	3
	5896

	KRAS
	 
	 
	 

	MPL-ex10
	10
	1
	3771

	MYD88 ex3, 5
	4
	4
	3690

	NOTCH1
	26, 27, 28, 34
	14
	2191

	NPM1
	11
	1
	3145

	NRAS 
	2
	1
	13048

	NRAS 
	3
	1
	223

	PDGFRA
	12,14,18
	3
	6914

	PHF6
	full
	12
	3719

	PTEN
	5,7
	4
	0

	PTPN11
	3,13
	3
	8100

	RAD21
	full
	17
	5355

	RUNX1
	full
	13
	4098

	SETPB1
	4(partial)
	1
	3296

	SF3B1
	13-16
	5
	4156

	SMC1A
	2,11,16,17
	4
	3347

	SMC3
	10,13,19,23,25,28
	7
	4269

	SRSF2
	1
	2
	2686

	STAG2
	full
	40
	4326

	TET2 ex 3-11
	3-11
	42
	8646

	TP53
	2-11
	11
	4257

	U2AF1
	2,6
	2
	6766

	WT1 
	7,9
	2
	4910

	ZRSR2
	full
	15
	3126




Table S5. Differences in global gene expression profiles by primary human AML cells derived from responders and non-responders to AML-stabilizing treatment. The table gives a summary of those genes that showed differential expression and a fold change of >2.0. The arrows in the left column indicate whether the expression levels were increased (↑) or decreased (↓) in the responder to the triple treatment. The information about each of the genes is based on the Gene database and selected references from the PubMed database.

	GENE
FOLD CHANGE
	DESCRIPTION

	↑MOSC1
2.066
	Mitochondrial amidoxime reducing component 1. The mitochondrial amidoxime reducing component mARC is capable of reducing N-oxygenated structures and requires cytochrome b5 and cytochrome b5 reductase for electron transfer. The protein is possibly involved in lipogenesis/lipid metabolism. (Plitzko B).

	↑HP
2.137
	Haptoglobin. Haptoglobin functions to bind free plasma hemoglobin and is thereby involved in iron metabolism. This gene has also been linked to metabolic and autoimmune disorders.

	↑RGL4
2.150
	Ral guanine nucleotide dissociation stimulator like 4. Increased expression of this oncogene causes increased expression of this gene leads to translocation of the encoded protein to the cell membrane. The encoded protein can activate several pathways, including the Ras-Raf-MEK-ERK cascade.

	↑COL17A1
2.192
	Collagen type XVII alpha 1 chain. The alpha chain of type XVII collagen is a transmembrane protein and component of hemidesmosomes, multiprotein complexes at the dermal-epidermal basement membrane zone.

	↑CYP4F3
2.212
	Cytochrome P450 family 4 subfamily F member 3. CYP4F3 encodes a member of the cytochrome P450 superfamily that localize to the endoplasmatic reticulum; these enzymes catalyze many reactions involved in drug metabolism and synthesis of cholesterol, steroids and other lipids (e.g. inactivating and degrading leukotriene B4)

	↑LMO4
2.237
	LIM domain only 4. The encoded cysteine-rich protein may play a role as a transcriptional regulator or as an oncogene.

	↑OLR1
2.399
	Oxidized low density lipoprotein receptor 1. This low density lipoprotein receptor belongs to the C-type lectin superfamily and is regulated through the cyclic AMP signaling pathway. The protein may also be involved in the regulation of Fas-induced apoptosis and may play a role as a scavenger receptor. 

	↑TACSTD2
2.413
	Tumor associated calcium signal transducer 2. The gene encodes a carcinoma-associated cell surface receptor that transduces calcium signals. 

	↑HEMGN
2.624
	Hemogen. The gene encodes a nuclear protein that is important for expansion of hematopoiesis, and its expression is regulated by GATA1 and HOXB4 (Jiang, Yang, Yang)

	↑QPCT
2.703
	Glutaminyl-peptide cyclotransferase. This gene encodes glutaminyl cyclase that is responsible for the presence of pyroglutamyl residues in various peptides. 

	↑SNCA
2.750
	Synuclein alpha. Alpha-synuclein is a member of the synuclein family; these proteins inhibit phospholipase D2 selectively.

	↑LTF
2.962
	Lactoferrin. This gene is a member of the transferrin family and its protein is an iron-binding protein. The protein is involved in regulation of iron homeostasis, growth, differentiation and protection against cancer development. 

	↑OLFM4
3.270
	Olfactomedin 4. This gene was originally cloned from human myeloblasts. The encoded protein is an antiapoptotic factor that promotes tumor growth and is an extracellular matrix glycoprotein that facilitates cell adhesion.

	↑BPI
3.280
	Bactericidal/permeability-increasing protein. This gene encodes a lipopolysaccharide binding protein. It is associated with human neutrophil granules.

	↑PGLYRP1
3.627
	peptidoglycan recognition protein 1. The protein complexes with HSP70 and then seems to have a proapoptotic effect (Sashchenko).

	↑TCN1
3.645
	Transcobalamin 1. This gene encodes a vitamin B12-binding protein and facilitates the transport of cobalamin into cells. 

	↑ELANE
4.173
	Elastase, neutrophil expressed. Elastases are serine proteases that hydrolyze many proteins; it functions as a regulator of hematopoiesis.

	
	

	↓HOXA3
-2.111
	Homeobox A3. The gene encodes a DNA-binding transcription factor.

	↓PBX3
-2.424
	PBX homeobox 3. The encoded protein cooperates with HOXA and MEIS1 in leukemogenesis and its expression is possibly associated with an adverse prognosis in AML (Guo, Garcia-Cuellar, Dickson, Li, Li). 

	↓HOXA5
-3.862
	Homeobox A5. This gene encodes a DNA-binding transcription factor, among its effects is upregulation of the tumor suppressor p53.
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Table S6. Differences in global gene expression profiles by primary human AML cells derived during AML-stabilizing treatment. The table gives a summary of differentially expressed genes belonging to the terms nucleic acid binding/transcription factor/hydrolase/enzyme modifiers/receptors and showing a significant alteration during treatment. We compared the expression levels (i) during ATRA treatment, i.e. day 3 samples during ATRA therapy versus pretreatment samples on day 1 (During ATRA); (ii) before and during addition of valproic acid plus theophyllamin, i.e. day 8 samples during treatment versus day 3 samples during treatment with ATRA alone (Before and after valproic acid plus theophyllamine); and (iii) the effect of the triple combination, i.e. samples collected during triple therapy on day 8 versus pretreatment samples collected on day 1 (Triple therapy). The arrows in the left column indicate whether the expression levels were increased (↑) or decreased (↓) in samples collected during the indicated treatment, i.e. the effects of ATRA alone, valproic acid plus theophyllamine when added to ATRA, and the triple combination, respectively. The information is based on the Gene database and selected references from the PubMed database.
	NUCLEIC ACID BINDING-TRANSCRIPTION FACTOR

	During ATRA
	

	↑FOXB1
	Forkhead box B1. Transcription factor.

	↑JRKL
	JRK-like. The protein may act as a nuclear regulatory protein.

	↓SALL3
	Spalt like transcription factor 3. This gene encodes a zinc-finger protein. This protein binds to DNA methyltransferase 3 alpha (DNMT3A), and reduces DNMT3A-mediated CpG island methylation. Silencing of this gene with altered DNA methylation may have a role in leukemogenesis.

	↓RSPH9
	Radial spoke head 9 homolog. The methylation pattern of this gene can be altered in human cancer and may have a prognostic impact (Yamada, Yoon).

	Before and after valproic acid plus theophyllamine

	↑SIRT6
	Sirtuin 6. The encoded member of the sirtuin family of NAD-dependent enzymes is localized to the nucleus, exhibits ADP-ribosyl transferase and histone deacetylase activities, and plays a role in DNA repair, maintenance of telomeric chromatin, lipid and glucose metabolism. 

	↑ONECUT1
	One cut homeobox 1. The encoded member of the Cut homeobox family of transcription factors may influence a variety of cellular processes including glucose metabolism and cell cycle regulation. It may also be associated with cancer. 

	Triple therapy

	↑NR2F1
	Nuclear receptor subfamily 2 group F member 1. The protein is a nuclear hormone receptor and transcriptional regulator. 

	↑PRDM13
	PR/SET domain 13. Transcription factor; its methylation pattern may be altered in certain human malignancies (Rubicz).

	↓ZBTB7C
	Zinc finger and BTB domain containing 7C. The encoded protein is regarded as a proto-oncoprotein. It acts as a transcriptional regulator, regulates cancer cell proliferation and interacts both with Fas and p53 (Hur, Jeon, Jeon, Jeon, Lee). 

	HYDROLASES

	During ATRA

	↑ETHE1
	ETHE1, persulfide dioxygenase. This gene encodes a member of the metallo beta-lactamase family of iron-containing proteins involved in the mitochondrial sulfide oxidation pathway. 

	Before and after valproic acid plus theophyllamine

	↑SIRT6
	See above, nucleic acid binding/transcription factor. 

	↓KLK1
	Kalikrein 1. Kallikreins are a subgroup of serine proteases having diverse physiological functions. Growing evidence suggests that many kallikreins are implicated in carcinogenesis and some have potential as novel cancer and other disease biomarkers. 

	ENZYME MODULATION

	During ATRA

	↓RBP1
	Retinol binding protein 1. The encoded protein is involved in the transport of retinol (vitamin A alcohol) to peripheral tissue. 

	↓KIAA1244
	ARFGEF family member 3. Guanine nucleotide exchange factor.

	Before and after valproic acid plus theophyllamine

	↑ITIH4
	Inter-alpha-trypsin inhibitor heavy chain family member 4. The encoded extracellular protein is cleaved by plasma kallikrein.

	↓KLK1
	Kalikrein. See above, hydrolases.

	↓GNG12
	G protein subunit gamma 12.A long non-coding RNA, possibly involved in regulation of expression of certain G-proteins (Niemczyk)? 

	↑AGBL3
	ATP/GTP binding protein like 3. 

	Triple therapy

	↓SIPA1L1
	Signal-induced proliferation-associated 1 like 1. Involved in regulation of endocytosis (Wang)

	↓DYNLL1
	Dynein light chain LC8-type 1. Cytoplasmic dyneins are large enzyme complexes that are involved in intracellular transport and motility. 

	↑CCNE2
	Cyclin E2. The encoded protein forms a complex with and functions as a regulatory subunit of cyclin dependent kinase 2 (CDK2). It specifically interacts with CIP/KIP family of CDK inhibitors, and plays a role in cell cycle G1/S transition. 

	↓ITIH3
	Inter-alpha-trypsin inhibitor heavy chain 3. This gene encodes the heavy chain subunit of the pre-alpha-trypsin inhibitor complex that seems to stabilize extracellular matrix through its ability to bind hyaluronic acid. 

	RECEPTORS

	During ATRA

	↓GRM1
	Glutamate metabotropic receptor 1. This protein is a metabotropic glutamate receptor that functions by activating phospholipase C and whose activity is mediated by a G-protein-coupled phosphatidylinositol-calcium second messenger system. Increased signaling may be important in human cancers. 

	↓IGFALS
	Insulin like growth factor binding protein acid labile subunit. The encoded serum protein binds insulin-like growth factors, increasing their half-life and their vascular localization. 

	↓PTCHD1
	Patched domain containing 1. This membrane protein that may be implicated in hedgehog signaling. 

	Before and after valproic acid plus theophyllamine

	↓ ELFN2
	Extracellular leucine rich repeat and fibronectin type III domain containing 2. 

	↓KLK1
	See above, hydrolases

	↑AVPR1B
	Arginine vasopressin receptor 1B. The encoded protein acts as receptor for arginine vasopressin, belongs to the subfamily of G-protein coupled receptors and stimulates a phosphatidylinositol-calcium second messenger system. It shows high expression in certain human tumors.

	↓GALR2
	Galanin receptor 2. Galanin is a 30-amino acid non-C-terminally amidated peptide. The actions of galanin are mediated through specific G protein-coupled receptors. The primary signaling mechanism for this receptor is through the phospholipase C/protein kinase C pathway and it couples efficiently to both the Gq and Gi proteins to simultaneously activate 2 independent signal transduction pathways.

	Triple therapy

	↑MRGPRX4
	MAS related GPR family member X4. Possibly involved in carcinogenesis (Gylfe)?

	↑HCRTR1
	Hypocretin receptor 1. The encoded G-protein coupled receptor binds orexin A and orexin B. The receptor is also expressed by leukemic hematopoietic stem cells (Kronenwett).

	↓AVPR1A
	Arginine vasopressin receptor 1A. The encoded receptor for arginine vasopressin belongs to the G-protein coupled receptor family. Its activity is mediated by G proteins which stimulate a phosphatidylinositol-calcium second messenger system and it mediates cell contraction, proliferation and glycogenolysis. 

	↑UNC5B
	Unc-5 netrin receptor B. This member of the netrin family of receptors, belonging to the group of socalled dependence receptors (DpRs) that are involved in pro- and anti-apoptotic processes and possibly also carcinogenesis.

	↓LRRC55
	Leucine rich repeat containing 55. The protein may be a involved in potassium channel functions (Li). 

	↑GPR151
	G protein-coupled receptor 151. The encoded protein is similar to the galanin receptor subfamily of G protein-coupled receptors. 
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Table S7. Differentially expressed genes identified from comparison of primary AML cells before and after ATRA (left), before and after the triple combination ATRA + Valproic acid + theophyllamine (A+V+T, middle left), before and after addition of valproic acid + theophyllamine to the ATRA therapy (V+T, middle right) and leukemic cells derived from responders and non-responders to ATRA + valproic acid + theophyllamine (right). The profiles were compared with the results from five previous studies describing genes that can be altered by exposure of AML cells to retinoids, ATRA or valproic acid. Overlapping genes between our present study and the previous studies are identified by the different colours.
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