
Supplementary	Figure	1.
(A)	SUMOylation	consensus	VKGE	(corresponding	to	human	MTHFD1	aa	222-227)		is	highly	conserved	
in	MTHFD1	proteins.	Accession	IDs	for	the	species	aligned	are:		H.sapiens NP_005947.3,	P.troglodytes
XP_510001.3,	M.mulatta XP_001101708.2,	C.lupus XP_537476.2,	B.Taurus NP_001076946.1,	
M.musculus NP_620084.2,	R.norvegicus NP_071953.1,	G.gallus NP_001034392.1,	D.rerio
NP_955823.1,	D.melanogaster NP_731489.2,	A.gambiae XP_312083.5,	S.pombe NP_595256.1,	
N.crassa XP_956550.1.	Megalign (DNAStar,	Lasergene)	package	was	used	to	align	sequences	using	
Clustal W	method	with	default	settings.	(B)	Reverse	SUMOylation	consensus	EVELYGETKAK		
demonstrated	a	lower	degree	of	conservation	across	species.	C.	Reverse	SUMOylation	consensus	
SRQLLYDLKLP	is	not	conserved	in	6	out	of	13	(46%)	MTHFD1	proteins.
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L SEEVEL YGET KAKVL L SAL ERL KHQPDGKMajority

10 20 30

L SEEVEL YGET KAKVL L SAL ERL KHRPDGK                                                   370NP_005947.3.pro
L SEEVEL YGET KAKVL L SAL ERL KHRPDGK                                                   422XP_510001.3.pro
L SEEVEL YGET KAKVL L SAL ERL RHRPDGK                                                   477XP_001101708.2.pro
L SEEVEL YGDT KAKVL L SAL ERL KHQPDGK                                                   370XP_537476.2.pro
RT EEVEL YGET KAKVL L SAL ERL KHQPDGK                                                   370NP_001076946.1.pro
L T EEVEL YGET KAKVL L SAL DRL KHQPDGK                                                   370NP_620084.2.pro
L T EEVEL YGET KAKVL L SAL DRL KHQPDGK                                                   370NP_071953.1.pro
L PDEI EL YGQT KAKVHL SAL KRL KNQPDGK                                                   370NP_001034392.1.pro
L SDEVEL YGRT KAKVQL KT I DRL QT QL DGK                                                   369NP_955823.1.pro
EAREVSL YGNKKAKI SL SVL ERL KDKEVGH                                                   403NP_731489.2.pro
I PSEVSL YGT KKAKVSL KVL QRL QYEDDAK                                                   372XP_312083.5.pro
AKSEL EF YGSHKAKVNL EI L QRL AHRRDGH                                                   364NP_595256.1.pro
APSEL EPYGAYKAKVDL SI L KRL EHRRNGR                                                   364XP_956550.1.pro

Consensus 'EVELYGETKAK': When all match the residue of the Consensus  show  the residue of the Consensus, otherw ise show  ' .' . 

Consensus 'EVELYGETKAK': When all match the residue of the Consensus  show  the residue of the Consensus, otherw ise show  ' .' . 

Decoration 'EVELYGETKAK' : Shade (w ith bright cobal t at 25% fill) residues that match the consensus named 'EVELYGETKAK' exac tly. + SFQLLYDLKLP
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QRAAQ- APSSF Q- L L YDL K- L PVEDKI RI                                                     828NP_005947.3.pro
QRAAQ- APSSF Q- L L YDL K- L PVEDKI RI                                                     880XP_510001.3.pro
QRAAQ- APSSF Q- L L YDL K- L PVEDKI RI                                                     935XP_001101708.2.pro
QRAAQ- APSSF Q- L L YDL K- L PVEDKI RI                                                     828XP_537476.2.pro
QRAAA- APSSF Q- L L YDL K- L PVEDKI RI                                                     828NP_001076946.1.pro
QRASQ- APSSF Q- L L YDL K- L SI EDKI RI                                                     828NP_620084.2.pro
QRASQ- APSSF Q- L L YDL K- L SVEDKI RI                                                     828NP_071953.1.pro
QRASQ- T PSNF R- F L YNVE- L PVI DKI RI                                                     828NP_001034392.1.pro
QRAAD- L PNSF Q- F L YDVQ- L PI ADKI RI                                                     827NP_955823.1.pro
I KACE- QGNQF R- L L YDL E- L PL VDKMNK                                                    861NP_731489.2.pro
I DACN- RPSEF K- L L YDL D- MSI EDKI VR                                                    830XP_312083.5.pro
I NACENVDSEF R- L L YDVH- EPI EKKI EI                                                     831NP_595256.1.pro
I SASEKST PET QKL L YEVEGNT VQERI EK                                                    834XP_956550.1.pro

Consensus 'SFQLLYDLKLP': When a ll  matc h the residue of the Consensus show  the residue of  the Consens us, otherw ise show  '.'. 

Decoration 'SFQLLYDLKLP': Shade (w ith dark green at 40% fill) residues that match the consensus named 'SFQLLYDLKLP' exactly.
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L VVAT GQPEMVKGEWI KPGAI VI DCGI                                                       238NP_005947.3.pro
L VVAT GQPEMVKGEWI KPGAI VI DCGI                                                       290XP_510001.3.pro
L VVAT GQPEMVKGEWI KPGAI VI DCGI                                                       346XP_001101708.2.pro
L VVAT GQPEMVKGEWI KPGAI VI DCGI                                                       238XP_537476.2.pro
L VVAAGQPEMVKGEWI KPGAI VI DCGI                                                       238NP_001076946.1.pro
L VVAT GQPEMVKGEWI KPGAVVI DCGI                                                       238NP_620084.2.pro
L VVAT GQPEMVKGEWI KPGAVVI DCGI                                                       238NP_071953.1.pro
L VVAAGKAEMVKGEWI KPGAI VI DCGI                                                       238NP_001034392.1.pro
L VT GI GKPEMVHGDWL KT GAEVI DCGI                                                       237NP_955823.1.pro
L VVGI GVAEMVKGSWI KPGAVVI DCGI                                                       271NP_731489.2.pro
L VVAVGRPEMVRGAWI KPGAVVI DCGI                                                       238XP_312083.5.pro
VVAAI GI PHF VKADWL KKGVVAI DVGI                                                       234NP_595256.1.pro
VVAAI GQPNF VKGEWL KKGAVVI DVGT                                                       234XP_956550.1.pro

Consensus 'VKGE': When 77% (10) match the residue of the Consensus show  the residue of the Consensus, otherw ise show  '.'. 

Decoration 'VKGE': Shade (w ith solid deep red) residues that match the consensus named 'VKGE' exactly.
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T AQF DI SVASEI MAVL AL T T SL EDMRERL GKMajority

T AQF DI SVASEI MAVL AL T T SL EDMRERL GK                                                  588NP_005947.3.pro
T AQF DI SVASEI MAVL AL T T SL EDMRERL GK                                                  640XP_510001.3.pro
T AQF DI SVASEI MAVL AL T T SL EDMRERL GK                                                  695XP_001101708.2.pro
T AQF DI SVASEI MAVL AL T SSL EDMRERL SK                                                  588XP_537476.2.pro
T AQF DI SVASEI MAVL AL T SSL EDMRERL GK                                                  588NP_001076946.1.pro
T AQF DI SVASEI MAVL AL T SSL EDMRERL GR                                                  588NP_620084.2.pro
T AQF DI SVASEI MAVL AL T SSL EDMRARL GK                                                  588NP_071953.1.pro
MAQF DI T VSSEI MAVL AL SDGL DDMKKRL GR                                                  588NP_001034392.1.pro
T AQF DI T VASEI MAVL AL T T GL EDMKQRL AK                                                  587NP_955823.1.pro
ET RF SI SVASEI MAVL AL SRSL EDMKQRL AD                                                  621NP_731489.2.pro
DT SF AI SVSSEI MAI L AL AT GL EDMKQRL AK                                                  590XP_312083.5.pro
QT GF DL SVASECMSVL AL AT DL KDMRERL GR                                                  581NP_595256.1.pro
DT GF DI SVASECMAI L AL ST SL ADMRERL GR                                                  582XP_956550.1.pro

Consensus 'AVLALTTS': When all match the residue of the Consensus show  the residue of the Consensus, otherw ise show  '.'.

Decoration 'AVLALTTS': Shade (w ith solid deep red) residues that match the consensus named 'AVLALTTS' exactly.
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Supplementary	Figure	2.
A.	SUMO-interacting	motif	(SIM)	AVLALTTS	(corresponding	to	human	MTHFD1	aa	571-578)		is	
conserved	in	MTHFD1	proteins.	Accession	IDs	for	the	species	aligned	are:		H.sapiens NP_005947.3,	
P.troglodytes XP_510001.3,	M.mulatta XP_001101708.2,	C.lupus XP_537476.2,	B.Taurus
NP_001076946.1,	M.musculus NP_620084.2,	R.norvegicus NP_071953.1,	G.gallus NP_001034392.1,	
D.rerio NP_955823.1,	D.melanogaster NP_731489.2,	A.gambiae XP_312083.5,	S.pombe NP_595256.1,	
N.crassa XP_956550.1.	B.	SUMO-interacting	motif		VVVLVAT	(human	MTHFD1	694-700)	demonstrated	
a	high	degree	of	conservation	across	species.	C.		SUMO-interacting	motif	ENLELVE	(human	MTHFD1	
726-732)	is	not	conserved	across	species.
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GMEKF F NI KCRYSGL CPHVVVL VAT VRAL KMHGGGP                                             711NP_005947.3.pro
GMEKF F NI KCRYSGL CPHVVVL VAT VRAL KMHGGGP                                             763XP_510001.3.pro
GMEKF F NI KCRYSGL RPHVVVL VAT VRAL KMHGGGP                                             818XP_001101708.2.pro
GMEKF F NI KCRYSGL RPHVVVL VAT VRAL KMHGGGP                                             711XP_537476.2.pro
GMEKF F NI KCRYSGL RPHVVVL VAT VRAL KMHGGGP                                             711NP_001076946.1.pro
GMEKF F NI KCRYSGL QPHVVVL VAT VRAL KMHGGGP                                             711NP_620084.2.pro
GMEKF F NI KCRYSGL QPHVVVL VAT VRAL KMHGGGP                                             711NP_071953.1.pro
GMEKF F NI KCRYSDL RPNVVVL VAT VRAL KMHGGGP                                             711NP_001034392.1.pro
GMEKF F NI KCRYSGL KPHAVVL VAT VRAL KMHGGGP                                             710NP_955823.1.pro
GMEKF CNI KCRT SGRKPNAMVL VAT VRAI KMHGGGA                                             744NP_731489.2.pro
GMEKF F NI KCRASGKVPNAVVL VT T VRAL KMHGGGP                                             713XP_312083.5.pro
GMEKF F NI KCRT SGL KPDAI VI VAT VQAL KL HGGGP                                             713NP_595256.1.pro
GGERF F NI KCRT SGL MPDVVVVVAT I RAL KVHGGGP                                             714XP_956550.1.pro

Decoration 'VVVLVAT': Shade (w ith solid deep red) residues that match the consensus named 'VVVLVAT' exactly.
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PKAYI EENL EL VEKGF SMajority

10

PKAYI QENL EL VEKGF S                                                                736NP_005947.3.pro
PKAYI QENL EL VEKGF S                                                                788XP_510001.3.pro
PKAYI EENL EL VEKGF S                                                                843XP_001101708.2.pro
PEAYI VENL EL VEKGF S                                                                736XP_537476.2.pro
PKAYI EEDL EL VGKGF S                                                                736NP_001076946.1.pro
PKAYT EEDL DL VEKGF S                                                                736NP_620084.2.pro
PKAYT EEDL DL VEKGF S                                                                736NP_071953.1.pro
PKEYMEENL QL L AKGCS                                                                736NP_001034392.1.pro
PKEYI EENL T L L EAGCA                                                                735NP_955823.1.pro
NKQYT EENL EL VQKGL P                                                                769NP_731489.2.pro
RREYMSENL DL L EKGL P                                                                738XP_312083.5.pro
PEVYKREDVDL VRKGCA                                                                738NP_595256.1.pro
NPVYKEENVEI L RAGCV                                                                739XP_956550.1.pro

Consensus 'ENLEVE': When all match the residue of the Consensus show  the residue of  the Consensus, otherw ise show  '.'.

Consensus 'EVELYGETKAK': When all match the residue of the Consensus  show  the residue of the Consensus, otherw ise show  ' .' . 

Decoration 'ENLEVE': Shade (w ith solid deep red) residues that match the consensus named 'ENLEVE' exactly.
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Supplementary	Figure		3.
(A) Densitometry	data	for	Fig.	4A
(B) Densitometry	data	for	Fig.	5C




