Supplemental Table 1. PCR primers utilized for mutagenesis

Mutation PCR Primers (5’-3’)
R33A F: CCATGTTACTGGCTGGTGGACGCGCTGTTGGCCTCTTTCATACC
R: GGTATGAAAGAGGCCAACAGCGCGTCCACCAGCCAGTAACATGG
R92A = CCACTGCAGTCTGCCGCCCGGCCCTACTCCTACTCC
- GGAGTAGGAGTAGGGCCGGGCGGCAGACTGCAGTGG
R93A F: CACTGCAGTCTGCCCGCGCGCCCTACTCCTACTCC
. GGAGTAGGAGTAGGGCGCGCGGGCAGACTGCAGTG
R92A/R93A = TCTCCACTGCAGTCTGCCGCCGCGCCCTACTCCTACTCCCG
R: CGGGAGTAGGAGTAGGGCGCGGCGGCAGACTGCAGTGGAGA
R99A = CCTACTCCTACTCCGCGCTAGAAGACAAGAAC

GTTCTTGTCTTCTAGCGCGGAGTAGGAGTAGG

Delete aa45-48

CTTTCATACCCACCACCTATGAGGCAGATGACCCCTGCTGC
GCAGCAGGGGTCATCTGCCTCATAGGTGGTGGGTATGAAAG

Delete aa2-81*

GACTCAGATCTCGAGAATGTTCATCTTCTGGTCTCCAC
GTGGAGACCAGAAGATGAACATTCTCGAGATCTGAGTC

Delete aal04-
123*

CTCCCGGCTAGAAGACAAGGGGATCCACCGGCCGGTCGCC
GGCGACCGGCCGGTGGATCCCCTTGTCTTCTAGCCGGGAG

Delete aa2-24

GACTCAGATCTCGAGAA TGTTCCCATGTTACTGGCTGGTG
CACCAGCCAGTAACATGGGAACATTCTCGAGATCTGAGTC

Delete aa2-59

GACTCAGATCTCGAGAATGACGGTCCTCTTCACGCCAG
CTGGCGTGAAGAGGACCGTCATTCTCGAGATCTGAGTC

Delete aa2-67:

GACTCAGATCTCGAGAATGCTGGCTCTGCTTGTGGCTG
CAGCCACAAGCAGAGCCAGCATTCTCGAGATCTGAGTC

Delete aa2-76

GACTCAGATCTCGAGAATGTTTGCCTTTCTCGGGTTCATC
GATGAACCCGAGAAAGGCAAACATTCTCGAGATCTGAGTC

nSMase2 (aal-

GTTGGCCTCTTTCATACCCGGGATCCACCGGCCG

40)-GFP * : CGGCCGGTGGATCCCGGGTATGAAAGAGGCCAAC
nSMase2 (aal- | F: CTGCCTGCAGCTGTTCTGCGGGATCCACCGGCCG
59)-GFP * R: CGGCCGGTGGATCCCGCAGAACAGCTGCAGGCAG

Delete aal2-123

ACGACCCCCTTTCCTAATAGCTTTTGCTTCGCCACGGCCAATG
CATTGGCCGTGGCGAAGCAAAAGCTATTAGGAAAGGGGGTCGT

* Vector nSMase2(1-123)-GFP was used as PCR template for these mutagenesis

experiments.

“F” and “R” refer to the forward and reverse primers, respectively.
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Supplemental Figure 1. Identification of the second APL binding domain in the N-terminus of nSMase2. 4, a
series of GFP-tagged deletion or point mutants were generated from mutant nSMase2(aal-123/A 12-59)-GFP
(which contains the second HS) and overexpressed in HEK293 cells. The cell lysates were subjected to lipid-protein
overlay assays. B, immunoblot analysis of expression of deletion mutants of nSMase2 with anti-GFP antibody. C,
densitometry analyses were performed using ImageQuant TL software (GE health care). The relative value of each
lipid-protein interaction signal was calculated by subtracting the background and normalized to its western signals
from the upper band (the correct sized band). Similar results were obtained in two separate experiments.
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Supplemental Figure 2. Comparison of lipid-protein interaction using similar amount of mutant
nSMase2-GFP protein. HEK293 cells were transfected using vector with nSMase2-GFP mutants. Different
amount for protein lysates were used for western blot analysis for acquiring similar level of mutant nSMase2
protein (the upper band on Western blot results). The cell lysates were then used for lipid-protein overlay
assays. 4, 10 pg nSMase2(aal-123)-GFP and 50 pg of nSMase2(A12-123)-GFP cell lysates were used for
western blot analysis (upper panel). 10pg/ml nSMase2(1-123)-GFP and 50 pg/ml of nSMase2(A12-123)-
GFP cell lysates were used for lipid-protein overlay assays (lower panel). B. 10 pg nSMase2(aal-52)-GFP
and 25 pg nSMase2(1-52/R33A/ A45-48)-GFP cell lysates were used for western blot analysis (upper
panel). 10pg/ml nSMase2(1-52)-GFP and 25 pg/ml of nSMase2(aal-52/R33A/ A45-48)-GFP cell lysates
were used for lipid-protein overlay assays (lower panel). C. 10pg nSMase2(aal-123/A12-59)-GFP and 25 pg
nSMase2(aal-123/A12-59/R92A/R93A)-GFP cell lysates were used for western blot analysis (upper panel).
10pg/ml nSMase2(aal-123/A12-59)-GFP and 25 pg/ml nSMase2(aal-123/A12-59/R92A/R93A)-GFP cell
lysates were used for lipid-protein overlay assays (lower panel). Similar results were obtained in two separate
experiments.
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Supplemental Figure 3. Effects of nSMase2 and APL binding domain mutants on rescuing the defect of
iscIA 8. cerevisiae cells. Different vectors, including pYES2 control, wildtype nSMase2-pYES2 or various
nSMase2-pYES2 mutants, were transformed and expressed in iscIA S. cerevisiae cells, respectively.
Exponentially growing cells were first diluted to an A600 of 0.3, and then serially diluted and spotted onto agar
Raf/Galactose uracil minus plates with or without 10 mg/ml hydroxyurea (HU). The plates were incubated for
3-4 days at 30°C. This experiment was performed two times with similar results.



Cf_nSMase2
Am_nSMase2
Bt_nSMase2
Mm_nSMase2
Rn_nSMase2
Pt_nSMase2
Hs nSMase2
CjJ_nSMase2
0c_nSMase?2
X1_nSMase2
Gg_nSMase2
Dr_nSMase2
Consensus

Cf_nSMase2
Am_nSMase2
Bt_nSMase2
Mm_nSMase2
Rn_nSMase2
Pt_nSMase2
Hs nSMase2
CjJ_nSMase2
0c_nSMase?2
X1_nSMase2
Gg_nSMase2
Dr_nSMase2
Consensus

Cf_nSMase2
Am_nSMase2
Bt _nSMase2
Mm_nSMase2
Rn_nSMase2
Pt_nSMase2
Hs nSMase2
CjJ_nSMase2
Oc_nSMase?2
X1_nSMase2
Gg_nSMase2

1
MVLYTAPFP
MVLYTAPFP
MVLYTTPFP
MVLYTTPFP
MVLYTTPFP
MVLYTTPFP
MVLYTTPFP
MVLYTTPFP
MVLYTTPFPT
MVLYTTPFPS
MVLYTSPFP
MVLHTSPYPS
MVL-T-P-P-

51
DPCYLQLLCT
DPCYLQLLCT
DPCYLQLLCT
DPCCLOLFCT
DPCYLQLFCT
DPCCLQLLCT
DPCCLQLLCT
DPCCLQLLCT
DPCCLOLLCT
DPCYFQALCI
DPCYF-ALCI
DPCSFLALGV

SCLSAL
SCLSAL
SCLSAL
SCLSAL
SCLSAL
SCLSAL
SCLSAL
SCLSAL
SCLSAL
SFLSSLSLS
SFLSVLSFS
AFLSFLSGLS
--LS-L---S

AVS
AVS
AVS
AVS
AVS
CvS
CVvS
CVS
AVS

VLFTPIYLAL
LLFTPVYLAL
VLFTPVYLAL
VLFTPVYLAL
VLFTPVYLAL
ALFTPIYLAL
ALFTPIYLAL
ALFTPIYLAL
VLFTPVYLAL
IITTPIYLAL
IITTPIYLAL
LISTPLYLVL

WALLFPCYWL
WALLFPCYWL
WAL ITFPCYWL
WAL IFPCYWL
WAL TFPCYWL
WAL TFPCYWL
WAL ITFPCYWL
WAL ITFPCYWL
WAL IFPCYWL
WAL TFPCYWL
WGLIFPCYWF
WAFVFPCYWL
W-—-FPCYW-

ADRLVASFIP
ADRLVASFLP
ADRLLASFIP
VDRLLASFIP
VDRLVASFIP
VDRLAASFIP
VDRLAASFIP
VDRLAASFIP
VDRLAASFRP

DRLLASFLP
ADRLVASFVP
LDRLLASCVA
-DRL-AS---

50
TTYEKRORAD
TTYEKRQRAD
TTYEKRQRAD
TTYEKRORAD
TTYEKRORAD
TTYEKRORAD
TTYEKRQRAD
TTYEKRQRAD
TTYEKROQRAD
TTYEKRORSD
TTYEKRORAD
TSLEKRRRSQ
T--EKR-R—

FPCYWX

LVASLPFAFV
LVASLPFAFV
LVASLPFAFL
LVAALPFAFL
LVAALPFAFL
LVASLPFAFL
LVASLPFAFL
LVASLPFAFL
LVAALPFAFL
LVSSLPFAFI
LVASLPFALI
LLASLPFAFI
L-—-LPFA--

XDRLXASXXX

TXXEKRXR

nSM2-APLB1

FLLWSPLQS
FLLWSPLQS
FLLWSPLQS
FIFWSPLQS
FIFWSPLQS
FLFWSPLQS
FLFWSPLQS
FLFWSPLQS
FLFWSPLQS
FLVWSP1QA
FLLWSPLQS
FLLWAPLQS
F--W-P-Q-

100
ARRPYITYSR.
ARRPYIYSR.
ARRPYVYSR.
ARRPYSYSR.
ARRPYSYSR.
ARRPYITYSR.
ARRPYITYSR.
ARRPYITYSR.
VRRPYVYSR.
ARRPYVYSH.
ARRPYITYSR.
IRKPY1YSHQ
-R-PY-YS--

SAS
PA
PT
PA

SPA
LA
LA

AALLS
AALLS
AALLS
AALLS
AALLS
AALLS
AALLS
LASGAALLS
AAGGAALL
ARATEAKLLA
SHANGAALLS

Dr_nSMase2 KPDK'GVEQG SAAGTGCAALA

Consensus

________ L-

Supplemental figure 4A

LXXXLPFAXX

GEXXWXPXQX

nSM2-APLB2

EWK
EWK
EWK
EWK
EWK
EWK
EWK
EWK
EWK
EWRATS
EWKAA
EWRP. .Q
EW-————-

PCGKS
PCKS
PCGKS
ACGKS
ACGKS
PCGKS
PCGKS
PCGKS
TCKS
SCKS
KS
RS
)

A4 444444

FCFATA
FCFATA
FCFATA
FCFATA
FCFATA
FCFATA
FCFATA
FCFATA
FCFATA
FCFGTA
FCFGSA
FCFGSA
FCF--A

LCL
LCL
LCL
VCL
VCL
VCL
VCL
VCL
LCL
VCL
VCL
VCL
-CL

XRR/K

150
LPDSLARL
LPDSLARL
LPDSLARL
LPDSLARL
LPDSLARL
LPDSLARV
LPDSLARV
LPDSLARV
LPDSLARL
LPDSIARF
LPDSLARF
LPDSLARF
LPDS-AR-



151
Cf_nSMase2 VFTQARARE IGQRIRINCAS
Am_nSMase2 VFITQARAKE ICQRIRCGAS
Bt _nSMase2 VF TQARAKE IGQRIRGAS
Mm_nSMase2 VFTQARAKE IGQRIRIGAA
Rn_nSMase2 VFITQARAKE IGORIRNGAA
Pt _nSMase2 LFITQARAKE ICGCORIRNGAA
Hs nSMase2 LFITQARAKE IGORIRNGAA
CjJ_nSMase2 LFTOQARAKE IGQRIR'GAA
Oc_nSMase2 LF TQARAKE IGORIRIGAA
X1_nSMase2 LF TQARAKE IGRRIRIGAS
Gg_nSMase2 VF TQARAKE IGRRIRICGAS
Dr_nSMase2 LADTORRARE VCKRIR'GAS
Consensus ---TQ-RA-E -G-RIRIGA-

201
Cf_nSMase2 DGVARAVPGS IKRTASVEYK
Am_nSMase2 DGVARAVPGS 1KRTASVEYK
Bt _nSMase2 DGVPRAVPGS IKRTASVEYK
Mm_nSMase2 DG.SRAVPGS IKRTASVEYK
Rn_nSMase2 DG.ARAVPGS IKRTASVEYK
Pt_nSMase2 DGVARAVPGS IKRTASVEYK
Hs_nSMase2 DGVARAVPCS IKRTASVEYK
CjJ_nSMase2 DGVARAVSGS TKRTASVEYK
Oc_nSMase2 DGGARVVPGS ITKRTASVEYK
X1_nSMase2 DTSHRAVIVG MKRTTSMEYK
Gg_nSMase2 DST/RTVIAGC MKRTTSMEYK
Dr_nSMase2 .......... FRRTSSLD' R

Consensus -—---—--—--

251
Cf_nSMase2 AEGVGLEDA. .CIVRIGGEE
Am_nSMase2 AEGGSLEDA. .CIVRIGGDE
Bt _nSMase2 AD LEDA. .CIVRISGDE
Mm_nSMase2 ADGSL.EDS. .CIVRIGGEE
Rn_nSMase2 ADGSL.EDS. .CIVRIGGEE
Pt_nSMase2 VDSSSPEDA. .CIVRISGEE
Hs_nSMase2 VDSSSPEDA. .CIVRIGGEE
CjJ_nSMase2 ADGSSPEDS. .CIVRISCGEE
0Oc_nSMase2 TD LEET. .CIVRIGGEE
X1_nSMase2 ADCE..DCP. _CIIRISGED
Gg_nSMase2 ECE..E\T. .CIVRI'CGED
Dr_nSMase2 1/STGVQSS ECPL P/ EEE

RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS
RPQIKIYIDS

D.
D.
D.
D.
D.
D.
D.
D.

PSE
PSD
PSD
PSD
PSD
PGD
PGD
PSE
D. -GD
ENSGENSSE
DNSGSNNSE
PDPVVTTENE

X0 VXOVXOVOIOOXIOVIOIDT

APDCAMHQS

PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT

TSISAAS
TSISAAS
TSISAAS
TSISAAS
TSISAAS
TSISAAS
TSISAAS
TSISAAS
TSISAAS
TSISAAS
TSISAAS
TSISAVS
TSISA-S

PEADDPAA
PEADDATA
PEAGDPA
QEADDPAAGS
QEADDPAPGS
PEADDPAP
PEADDPVP
PEAEDPAP
PEADDPAPCS
SDTETDAIS
SDIETDWV
SDSECPV!'S

200
FSSLVSPQGS
FSSLVSPQGS
FSSLVSPQGS
FSSLVSPQ
FSSLVSPQGS
FSSLVSPQ
FSSLVSPQ
FSSLVSPO
FSSLVSPQ
FSSLVSPQ
FSSLVSPQ
FCSL.STQG.
F-SL-S-QG-

250
DP
DP
DP
EQ
EQ
DP

-NGPA.S
-NGLA.S
-NGLA.S
-NGPA.S
-NGPA.S
-NGPA.S
-N\GPA_SGDP
-N\GPA_SGDP
-\GPA_.PADP
-DGRNG.GDT
-DDKAGSGEL
TSGGTSSDCP

300
Ao ..
Ao ..
Ao,
Ao,
Ao ..
Ao
Ao ..
OARIGA. . ..
QARICA. . ..
VI \VACLAE .
QAASGTAE
IMQ\'SEDCPL

OTR
0AR
0AR
0AR
0AR
0AR
0AR

Consensus ----—----—-—- - C————— ————————— ——————— —————

Supplemental figure 4A (cont’d)
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Supplemental Figure 4 Alignment of the deduced amino acid sequences of nSMase protein
sequences. A, nSMase2 sequences were aligned by GCG Pretty program. Identical residues in
all the three sequences are showed in consensus sequence. The deduced sequences for nSM2-
APLB1 and nSM2-APLB2 domains were written under the corresponding sequences. The
nSMase2 protein sequences are from Homo sapiens (Hs)(QINY59), Mus musculus (Mm)
(AAH46980), Rattus norvegicus (Rn) NP_446057.1, Pan troglodytes (Pt) (XP_001167790.1),
Callithrix jacchus (Cj) (XP_002761141.1), Ailuropoda melanoleuca (Am) (XP_002923255.1),
Oryctolagus cuniculus (Oc) (XP_002711682.1), Bos Taurus (Bt) (NP_001179292.1), Canis
familiaris (Cf) (XP_546863.1),Gallus gallus (Gg) (XP_429344.2), Xenopus laevis (XI)
(NP_001089663.1), Danio rerio (Dr) (NP_001116222.1). B, N-teminal alignment of the deduced
amino acid sequences of Hs_nSMase2, Mm_nSMase2, and Danio rerio mitochondrial SMase
(Dr-mtSMase) (AB361066). The two N-terminal hydrophobic segments in nSMase2 sequences
were underlined. The conserved cationic amino acids essential to APL-nSMase2 interaction (R33,
R48, R92 and R93) are highlighted. The two N-terminal hydrophobic segments in nSMase2
sequences were underlined. The conserved cationic amino acids essential to APL-nSMase2
interaction (R33, R48, R92 and R93) are highlighted.





