Extended Data Fig. 1

b

a
O Mitochondrial proteins below cut-offs
O Mitochondrial proteins above cut-offs
Proteins with sufficient - =14
Al N . . Literature documented <]
protein-coding structural complexity A . £
- . . . . or in silico predicted £
genes in human (excluding proteins with <3 alpha helix . . . = %o
= mitochondrial proteins ©
n=23,416 or beta strand elements) _ Q 12 °
i n=1,426 =
n=17,287 g
=
l [}
l g 10
jo2}
£
Literature documented No prior knowledge suggesting E 8
NAD+/NADH binding proteins proteins involves in any function g
(excluding protein complex) relating to NAD(P)*/NAD(P)H =
n=165 n=1,118 >
’ o 6
]
©
8
Blind docking with three different < 4
molecular docking tools 4 6 8 10 12 14
Blind docking with three different Absolute LeDock Binding Energy (kCal/mol)
molecular docking tools 14
©
Cutoff threshold £
Vina Autodock4 Ledock = o 9
Avg. Score Avg. Score Avg. Score Q 121
-9.224+1.0 -4.26+1.0 -10.1+1.7 ;
o
E 10
Below avg score (Vina) of Below avg score Below avg score (Ledock) w
known NAD-binding (Autodock4) of known of known NAD-binding g’
proteins NAD-binding proteins proteins 2 8
n=168 n=368 n=200 o 1
© °
£
>
)" i 4 2 o
Excluding proteins with %
expression level <1ppm Common proteins 8
based on Protein - determined by the three < 4
Abundance Database molecular docking tools 0 2 4 6 8
(normahzr?iisaGII fissues) n=47 Absolute Autodock4 Binding Energy (kCal/mol)
3 14
£
©
Q
Excluding proteins Priotize on enzymes without - =< 42
exclusively localized at known function in metabolite transformation Excluding known 3
] . metabolic enzymes @
mitochondrial outer N ) ) e
directly involved in 0
membrane or ) 10 |
. catalysis o
intermembrane space =9 <
n=34 2
o 8
L2HGDH ADHFE1 CKMT2 ACSM2B MT-CYB ABHD10 DAP3 SLC25A32 FOXRED1] 3§
WARS2 CYP11A1 ABHD10 DAP3 CPS1 PRODH METTL15 OSGEPL1 LYRM2 SELENOO 2 5
DARS2 MMUT TARS2 CKB CPOX SLC25A32 STARD7 g
FOXRED1 METTL15 SARDH COQ8B YRDC o 6
YP11B2 OSGEPL1 SUCLG2 CYP27A1 LYRM2 %
SELENOO NUDT1 CKMT1A NME4 ACADS 2
DGLUCY STARD7 < 4
0 2 4 6 8
- Absolute Autodock4 Binding Energy (kCal/mol)
5 Vina LeDock  AutoDock4
c £ e f g h
8 °
3 (%)
210 o'% 15 -
5 %\)& 3 SelO
u 100 e
j=2} P
£ 51 ) ) 75 €104
< HepG2 Tet-inducible SelO-KD Hela cells )
@ 60 o
) 17}
3 NP S
0l r v v - . O c@ ¢ X ¢ X 9]
2 & @ & o & @ L L <& <& <& <& 45 2 54
g ‘@\0 N o N ‘@\0 & ) ) (7]
\Q‘O Q@)‘ \Q@ Q@)‘ & o€ = | T “| | 35 g K =255 uM
& & O selo [ | ol S——
‘(\OQ @Q o & ‘(\00 ‘6\0 0 T T T 1
& 8 F & Actin | - s | —— | 25 0 200 400 600 800
NI A A NAD* Conc. (uM)
& & &
q « «
[72]
£ %) » °
Q K} i) ° ° 3 - 0.001 K] 2
315 0.008 S 5o 0002 © 159 00001 2,5 ns.(0.06) 2 15 0.001 2 15 — © 154 <0.0001 25 0.002
<z( 1 ﬁ : —i 2 1 < I < 1 E ﬁ 1 b 1
° < pd . z .
o z ° z ' .04 P4 Z
E 1.0 g 104 Z 10 € 10 £ 10 £ Z 104 € 10
3 . £ £ © a T E ~ .
< (=4 [sgd : w w N o
& ) % 05 = ¢ _'} x O 0.5 5 74
Q 0.5 . & 051 alt 505 2 5 05 2 T 054 ¥ 205
) g . 4 5
° 3 = 3 p F 2 2 o .
> © > = = 0.0 = 2
E 0.0 % 00 ° 0.0 § 00 . . k- 0.0 . . ;;: S 00 : . s 0.0 . .
Q [}
&1-5 ns. 245 n.s. 15 n.s. %, 5 ns. X455 ns. 1.5 n.s. 5 ns. X 45 ns.
3 L 1 s L L L 13 1 3 1
[ o [} > > > >
> > > > ) Q [0}
B4 0] = %10 : 849 e 10 1 a1 /FH c™1TEM 2" F
o 3 [a) 03 [a) O o 3 < . < P4 <
E: E: 2 2 E: 2 2 :
Los 205 ] 205 205 205 2 054 2054 205
g 5 g g k- s 5 s
& & & g ¢ ¢ o €
00 00 00 T 0o 0.0 0.0 AL 0.0 Al 0.0 Al
. L - T : LE— : 7 NI RN SR SIS
& & & P & 0 & & & v PN S O
[N o o & Ke) <& . < O Ke) *
& o8 g Q}Q\O i é@‘? &£ & oF & %c,‘o & g\;\ & A
o X W ES 0 &
& ° B &



Extended Data Fig. 2
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Extended Data Fig. 3
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Extended Data Fig. 4
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Extended Data Fig. 5
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Rank of Protein Accession No. Gene Name
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2 P47738 Aldh2 Alcohol metabolism
3 P56480 Atp5f1b Oxidative phosphorylation
4 Q8BWT1 Acaa2 Fatty acid B-oxidation
5 Q99MR8 Mccc1 Amino acid catabolism
6 Q8BMS1 Hadha Fatty acid B-oxidation

* mitochondrial protein only

b m ACADS c Flag pulldown

ECHS1Flag - - + + - - - + + -
FADH
2 HADH-Flag + + - - - + + - - -
Selo-HA -+ -+
oo _gn mmaml = W]
Flag (HADH or ECHS1) b - - |..- = |
(CHz )iCH3 Jj\/\(CHz nCHa Elution
Actin | s ———
acetyl -CoA H,0 cin
HADHB Fatty acid B-oxidation d ineut
Flag pulldown
ACAAZ O H oH Bl iHADHA o
si . -
(CHz)nCH3 MCH & HADHB-HA -+ + + + ey
2)n 3 SelO-Flag + - - + + - t ot
Flag (Sel0) |4 ——— &
HA(HADHB) | == - | ] -

NADH,H®  NAD' HaDHA [ - | Elution

Actin |- - — -|

HADH
—
e f g h
25 154 . AMP
100 ydiv 157 NMN —  NAD*+ydiU
100 GST-HADHA 75 =) ;
75 0 %10 - 107 | r
60 [N | 60 = N !
.. ydiu 2 h :
4500 = HADHB 45 3 5 0 - —=
E 35 Q i 1 1
35 | — % K,=270 uM 15 ' ! — NAD"alone
; © 104 ' X
2 - 25 0 1 T T T T : :
5 P 400 800 1200 1600 54 1 1
' NAD* Conc. (uM) o /U .
. . g 0 A . 1 r
I Flag pulldown J < 0 ! ,
E. coli : : NMN standard
yfcX-HA + -+ : '
ydiU-Flag - + + 57 ! .
(1) 75 7% fadB AN L
Flag (ydiU)El 60 60 o E E _ g‘;zlcﬁl?:/AMP
Input 45 fadA :

- Retention Time (min
Elution (min)



	figure S1-8-25
	figure S2-8-25
	figure S3-8-26
	figure S4-8-26
	figure S5-8-26

