
Supplementary Table 1: Primer Pairs Used for Site-Directed Mutagenesis of WT ASPH
	Code
	Point mutation
	Forward Primer Sequence (5’→3’)
	Reverse Primer Sequence (5’→3’)

	M1
	S9A
	GCGTAAGAATGCCAAGGCCAGCGGCA ACAGCAGCAG
	CTGCTGCTGTTGCCGCTGGCCTTGG CATTCTTACGC

	M2
	S10A
	GTAAGAATGCCAAGAGCGCCGGCAAC AGCAGCAGCAG
	CTGCTGCTGCTGTTGCCGGCGCTCT TGGCATTCTTAC

	M3
	S14A
	GAGCAGCGGCAACAGCGCCAGCAGC GGCTCCGGCAG
	CTGCCGGAGCCGCTGCTGGCGCTG TTGCCGCTGCTC

	M4
	S16A
	GGCAACAGCAGCAGCGCCGGCTCCG GCAGCGG
	CCGCTGCCGGAGCCGGCGCTGCTG CTGTTGCC

	M5
	S18A
	CAGCAGCAGCGGCGCCGGCAGCGGT AGCAC
	GTGCTACCGCTGCCGGCGCCGCTG CTGCTG

	M6
	S20A
	GCAGCGGCTCCGGCGCCGGTAGCAC GAGTGC
	GCACTCGTGCTACCGGCGCCGGAG CCGCTGC

	M7
	S24A
	GGCAGCGGTAGCGCGAGTGCGGGCA GCAG
	CTGCTGCCCGCACTCGCGCTACCG CTGCC

	M8
	T23A
	GCAGCGGTAGCACGGCTGCGGGCAG CAGCAG
	CTGCTGCTGCCCGCAGCCGTGCTAC CGCTGC

	M9
	S29A
	GGGCAGCAGCGCCCCCGGGGCCCG
	CGGGCCCCGGGGGCGCTGCTGCCC

	M10
	T36A
	GCCCGGAGAGAGGCAAAGCATGGAG GAC
	GTCCTCCATGCTTTGCCTCTCTCCG GGC

	M11
	S115A
	CTTAAAGAGAGATCTACTGCAGAGCC AGCAGTCC
	GGACTGCTGGCTCTGCAGTAGATCT CTCTTTAAG

	M12
	S198A
	GTAGATGATAGATTTGAGGCCCTGGA ACCTGAAG
	CTTCAGGTTCCAGGGCCTCAAATCT ATCATCTAC

	M13
	T340A
	TAAATAAATTTGATAAGGCTATTAAAG CTGAACTTG
	CAAGTTCAGCTTTAATAGCCTTATCA AATTTATTTA

	M14
	S374A
	GCAAATACCCTCAGGCTCCACGAGCA AGATATG
	CATATCTTGCTCGTGGAGCCTGAGG GTATTTGC

	M15
	S427A
	GTTTGAAGCGTCGCGCAGACAGGCAA CAATTTC
	GAAATTGTTGCCTGTCTGCGCGACG CTTCAAAC

	M16
	T484A
	GAGGTGCTGAGTGTGGCACCTAATGA TGGCTTTG
	CAAAGCCATCATTAGGTGCCACACT CAGCACCTC

	M17
	T577A
	CACAGCCTTGGTGGGCCCCAAAAGAA ACGG
	CCGTTTCTTTTGGGGCCCACCAAGG CTGTG

	M18
	T748A
	GCATCCGGAACTGGCACCACAGCAGA GAC
	GTCTCTGCTGTGGTGCCAGTTCCGG ATGC

	M19
	H675Q
	CATGCACCCCGGGACTCAGGTGTGGC CGCACACAGG
	CCTGTGTGCGGCCACACCTGAGTCC CGGGGTGCATG

	M20
	H675R
	CATGCACCCCGGGACTCGCGTGTGGC CGCACACAGG
	CCTGTGTGCGGCCACACGCGAGTC CCGGGGTGCATG



Ser/Thr residues on N-Myc-ASPH predicted to be phosphorylated were mutated to Ala by site- directed mutagenesis using forward and reverse primer pairs containing mutated nucleotide sequence (underlined). M19 and M20 correspond to mutants in which the critical His-675 needed for catalytic activity was mutated to Q (glutamine) or R (arginine).



[bookmark: SupplTables-2-4.pdf_(p.41-46)]Supplementary Table 2: Effects of WT and Mutant ASPH cDNAs on PNET2 Cell Motility-Post-hoc Tests of Motility Indices
S-Table 2A
	S-Table 2A
	% Total Motility
	

	EV vs ASPH cDNA
	Mean Difference
	P-Value

	
	
	

	WT
	-15.92
	< 0.0001

	WTa
	-18.20
	< 0.0001

	M5
	-21.27
	< 0.0001

	M7
	-7.402
	0.0035

	M9
	-42.02
	< 0.0001

	M9a
	-31.70
	< 0.0001

	M14
	-30.19
	< 0.0001

	M15
	-20.81
	< 0.0001

	M17
	-37.83
	< 0.0001



S-Table 2B
	S-Table 2B
	% Total Motility
	

	WT vs ASPH cDNA
	Mean Difference
	P-Value

	EV
	15.92
	< 0.0001

	WTa
	-2.275
	N.S.

	M5
	-5.345
	0.0292

	M7
	8.520
	0.0010

	M9
	-26.10
	< 0.0001

	M9a
	-15.77
	< 0.0001

	M14
	-14.27
	< 0.0001

	M15
	-4.892
	0.0446

	M17
	-21.91
	< 0.0001



S-Table 2C
	S-Table 2C
	% Migrated Adherent
	

	EV vs ASPH cDNA
	Mean Difference
	P-Value

	WT
	-11.68
	< 0.0001

	WTa
	-14.16
	< 0.0001

	M5
	-15.95
	< 0.0001

	M7
	1.310
	N.S.

	M9
	-32.80
	< 0.0001

	M9a
	-24.87
	< 0.0001

	M14
	-16.71
	< 0.0001

	M15
	-14.44
	< 0.0001

	M17
	-30.37
	< 0.0001



S-Table 2D


	S-Table 2D
	% Migrated Adherent
	

	WT vs ASPH cDNA
	Mean Difference
	P-Value

	EV
	11.68
	< 0.0001

	WTa
	-2.483
	N.S.

	M5
	-4.273
	N.S.

	M7
	12.99
	< 0.0001

	M9
	-21.12
	< 0.0001

	M9a
	-13.19
	< 0.0001

	M14
	-5.033
	0.0449

	M15
	-2.756
	N.S.

	M17
	-18.69
	< 0.0001
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S-Table 2E
	S-Table 2E
	% Migrated Non-Adherent
	

	EV vs ASPH cDNA
	Mean Difference
	P-Value

	WT
	-4.239
	0.0004

	WTa
	-4.033
	0.0007

	M5
	-5.313
	< 0.0001

	M7
	-8.712
	< 0.0001

	M9
	-9.220
	< 0.0001

	M9a
	-6.825
	< 0.0001

	M14
	-13.48
	< 0.0001

	M15
	-6.376
	< 0.0001

	M17
	-7.465
	< 0.0001



S-Table 2F
	S-Table 2F
	% Migrated Non-Adherent
	

	WT vs ASPH cDNA
	Mean Difference
	P-Value

	EV
	4.239
	0.0004

	WTa
	0.2065
	N.S.

	M5
	-1.074
	N.S.

	M7
	-4.473
	0.0002

	M9
	-4.981
	< 0.0001

	M9a
	-2.586
	0.0212

	M14
	-9.240
	< 0.0001

	M15
	-2.137
	0.0534

	M17
	-3.226
	0.0049



Supplementary Table 3: Effects of WT and Mutant ASPH cDNAs on Notch Pathway Gene Expression-Post-hoc Tests of Significance
S-Table 3A
	S-Table 3A
	Notch-1
	

	EV vs ASPH cDNA
	Mean Difference
	P-Value

	WT
	-0.03483
	0.0088

	M1
	-0.06837
	< 0.0001

	M3
	-0.03135
	0.0157

	M6
	0.02658
	0.0346

	M7
	-0.07093
	< 0.0001

	M11
	0.03619
	0.0070

	M12
	0.03544
	0.0080

	M13
	0.04744
	0.0011

	M15
	0.06894
	< 0.0001

	M18
	0.05913
	0.0002

	M19
	0.07781
	< 0.0001



S-Table 3B
	S-Table 3B
	Jagged-1
	

	EV vs ASPH cDNA
	Mean Difference
	P-Value

	WT
	-0.004885
	0.0005

	M1
	-0.002161
	N.S.

	M3
	-0.003102
	0.0108

	M6
	-0.004231
	0.0015

	M7
	-0.004679
	0.0007

	M11
	0.000779
	N.S.

	M12
	0.001007
	N.S.

	M13
	0.003579
	0.0046

	M15
	0.003849
	0.0028

	M18
	0.003082
	0.0112

	M19
	0.004874
	0.0005



S-Table 3C
	S-Table 3C
	HES-1
	

	EV vs ASPH cDNA
	Mean Difference
	P-Value

	WT
	-0.2171
	N.S.

	M1
	-0.3814
	0.0150

	M3
	-0.2628
	N.S.

	M6
	-0.2757
	N.S.

	M7
	-0.1334
	N.S.

	M11
	-0.3423
	0.0257

	M12
	0.0415
	N.S.

	M13
	-0.1358
	N.S.

	M15
	0.2730
	N.S.

	M18
	-0.0085
	N.S.

	M19
	0.1896
	N.S.



S-Table 3D
	S-Table 3D
	HEY-1
	

	EV vs ASPH cDNA
	Mean Difference
	P-Value

	WT
	0.0047
	N.S.

	M1
	0.0019
	N.S.

	M3
	-0.0921
	< 0.0001

	M6
	0.0911
	< 0.0001

	M7
	0.0286
	0.0387

	M11
	0.0193
	N.S.

	M12
	-0.0037
	N.S.

	M13
	0.1543
	< 0.0001

	M15
	0.1350
	< 0.0001

	M18
	0.0322
	0.0228

	M19
	0.0604
	0.0004



Supplementary Table 4: Effects of WT and Single Versus Multi-Mutant ASPH cDNAs on Myc/ASPH Immunoreactivity and ASPH Hydroxylase Activity-Post-hoc Tests of Significance.
S-Table 4A
	S-Table 4A
	
	
	
	

	Myc-ELISA
	Mean Diff-EV
	P-Value
	Mean Diff-WT
	P-Value

	EV
	
	
	-0.0135
	0.5186

	WT
	0.0135
	N.S.
	
	

	M2
	0.0011
	N.S.
	-0.0124
	N.S.

	M7
	-0.1033
	< 0.0001
	-0.1168
	< 0.0001

	M9
	-0.1950
	< 0.0001
	-0.2085
	< 0.0001

	M14
	-0.3648
	< 0.0001
	-0.3783
	< 0.0001

	M15
	-0.2833
	< 0.0001
	-0.2968
	< 0.0001

	M17
	0.0115
	N.S.
	-0.0020
	N.S.

	M2+7
	-0.1585
	< 0.0001
	-0.1720
	< 0.0001

	M2+7+14
	-0.0224
	N.S.
	-0.0359
	N.S.

	M2+7+14+15
	-0.1425
	< 0.0001
	-0.1560
	< 0.0001

	M2+7+14+15+17
	-0.1602
	< 0.0001
	-0.1737
	< 0.0001

	M2+7+14+15+17+9
	-0.2502
	< 0.0001
	-0.2637
	< 0.0001



S-Table 4B
	S-Table 4B
	
	
	
	

	A85G6-ASPH-ELISA
	Mean Diff-EV
	P-Value
	Mean Diff-WT
	P-Value

	EV
	
	
	0.1887
	< 0.0001

	WT
	-0.1887
	< 0.0001
	
	

	M2
	-0.5361
	< 0.0001
	-0.3474
	< 0.0001

	M7
	-0.4316
	< 0.0001
	-0.2429
	< 0.0001

	M9
	-0.4978
	< 0.0001
	-0.3091
	< 0.0001

	M14
	-0.4619
	< 0.0001
	-0.2731
	< 0.0001

	M15
	-0.4294
	< 0.0001
	-0.2406
	< 0.0001

	M17
	-0.3954
	< 0.0001
	-0.2067
	< 0.0001

	M2+7
	-0.4772
	< 0.0001
	-0.2885
	< 0.0001

	M2+7+14
	-0.3690
	< 0.0001
	-0.1803
	< 0.0001

	M2+7+14+15
	-0.5290
	< 0.0001
	-0.3403
	< 0.0001

	M2+7+14+15+17
	-0.3377
	< 0.0001
	-0.1490
	0.0006

	M2+7+14+15+17+9
	-0.4864
	< 0.0001
	-0.2976
	< 0.0001



S-Table 4C
	S-Table 4C
	
	
	
	

	Catalytic Activity
	Mean Diff-EV
	P-Value
	Mean Diff-WT
	P-Value

	EV
	
	
	6173
	< 0.0001

	WT
	-6173
	<0.0001
	
	

	M2
	-782.7
	N.S.
	5390
	< 0.0001

	M7
	-2813
	0.0087
	3359
	0.0021

	M9
	-5046
	<0.0001
	1127
	N.S.

	M14
	-5978
	<0.0001
	194.8
	N.S.

	M15
	-8099
	<0.0001
	-1926
	N.S.

	M17
	-1018
	N.S.
	5155
	< 0.0001

	M2+7
	-3694
	0.0008
	2478
	0.0196

	M2+7+14
	-591.8
	N.S.
	5581
	< 0.0001

	M2+7+14+15
	-4009
	0.0003
	2163
	0.04

	M2+7+14+15+17
	-6141
	<0.0001
	31.35
	N.S.

	M2+7+14+15+17+9
	-5907
	<0.0001
	265.9
	N.S.





