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GCGACCCTGAAAGACCAACTGATTTACAACCTGCTGAAAGAGGAACA
GACCCCGCAAAACAAGATTACCGTGGTGGGCGTGGGCGCGGTTGGTATGGCGT
GCGCGATCAGCATTCTGATGAAGGACCTGGCGGATGAACTGGCGCTGGTGGAC
GTTATCGAAGATAAGCTGAAAGGCGAGATGATGGACCTGCAGCACGGCAGCCT
GTTCCTGCGTACCCCGAAGATTGTGAGCGGCAAAGATTACAACGTTACCGCGA
ACAGCAAGCTGGTGATCATTACCGCGGGTGCGCGTCAGCAAGAAGGCGAGAGC
CGTCTGAACCTGGTGCAACGTAACGTTAACATCTTCAAGTTCATCATTCCGAA
CGTGGTTAAGTACAGCCCGAACTGCAAACTGCTGATCGTGAGCAACCCGGTTG
ACATTCTGACCTATGTTGCGTGGAAGATCAGCGGTTTCCCGAAAAACCGTGTG
ATTGGTAGCGGCTGCAACCTGGATAGCGCGCGTTTTCGTTATCTGATGGGTGA
ACGTCTGGGCGTTCATCCGCTGAGCTGCCATGGTTGGGTTCTGGGCGAGCATG
GTGACAGCAGCGTGCCGGTTTGGAGCGGTATGAACGTGGCGGGCGTTAGCCTG
AAAACCCTGCACCCGGATCTGGGCACCGACAAGGATAAAGAACAGTGGAAAGA
GGTGCACAAACAAGTGGTTGAAAGCGCGTACGAGGTGATCAAGCTGAAAGGTT
ATACCAGCTGGGCGATTGGCCTGAGCGTGGCGGACCTGGCGGAGAGCATCATG
AAGAACCTGCGTCGTGTGCACCCGGTTAGCACCATGATCAAGGGTCTGTACGG
CATTAAAGACGATGTGTTTCTGAGCGTTCCGTGCATCCTGGGTCAGAACGGCA
TTAGCGATCTGGTGAAAGTTACCCTGACCAGCGAGGAAGAGGCGCGTCTGAAA
AAGAGCGCGGACACCCTGTGGGGCATCCAAAAGGAACTGCAATTCTAAGGATC
C

MATLKDQLIYNLLKEEQTPONKITVVGVGAVGMACAISILMKDLADELALVDV
IEDKLKGEMMDLOHGSLFLRTPKIVSGKDYNVTANSKLVIITAGARQQEGESR
LNLVORNVNIFKFIIPNVVKYSPNCKLLIVSNPVDILTYVAWKISGFPKNRVI
GSGCNLDSARFRYLMGERLGVHPLSCHGWVLGEHGDSSVPVWSGMNVAGVSLK
TLHPDLGTDKDKEQWKEVHKQVVESAYEVIKLKGYTSWAIGLSVADLAESIMK
NLRRVHPVSTMIKGLYGIKDDVFLSVPCILGONGISDLVKVTLTSEEEARLKK
SADTLWGIQKELQF

Supplementary Figure S1. Synthetic gene coding for human L-lactate
dehydrogenase A (SwissProt Code: P00338).
Sequence of the synthetic gene, optimized for the Escherichia coli codon usage,
coding for human L-lactate dehydrogenase A. Start and stop codons are
underlined. Ndel and BamH] sites are marked in green and blue, respectively.
The corresponding translation is also shown.
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Supplementary Figure S2. SDS-PAGE analysis of the purification of monomeric
human LDH-A by means of affinity and hydrophobic interaction
chromatography.

(A, B) Electrophoretic analysis of fractions eluted from the Cibacron Blue (A) and
HiTrap Phenyl (B) columns used to perform the first two purification steps of
monomeric human LDH-A. M: molecular mass markers (their M is indicated in
kDa at the left); I: input; FT: flow through; W: wash; the fraction numbers are

indicated on the top.
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Supplementary Figure S3. Absorption spectra of the molecular mass markers
used to calibrate the Superdex 200 column utilized for gel filtration
experiments (see Figure 1).

(A, B) Absorption spectra of the indicated molecular mass markers dissolved in
10 mM Tris-HCl (A) or in 10 mM HEPES (B). Both buffers were poised at pH 7.5.
(C, D) Absorption spectra of catalase (C) and ferritin (D) dissolved in 10 mM Tris-
HCl (green lines) or in 10 mM HEPES (blue lines). Both buffers were poised at pH
7.5. The spectra of ferritin are in agreement with those reported by May and
Fish (May ME, Fish WW, 1978, The UV and visible spectral properties of ferritin.
Arch Biochem Biophys 190:720-725).

S4



1 6 1 I I | I I I | I | 1 | I I 1 | I I I | I 1 I

M I ® ]
c 12 .
5 | -
o
= B }
© e i
s sl -
- . :
n @) -
c
S 4f —
s | * 0o pH75 -
e ° ® pH7.0 1
0 %lg |O| TR SN N AN SN WA TN AN WO TN SN NN TN SN S N NN N i
0 100 200 300 400 500 600

[B-NADH] (mM)

Supplementary Figure S4. Binding of B-NADH to monomeric human LDH-A.
The association of B-NADH to human LDH-A in monomeric form was evaluated
by Surface Plasmon Resonance (SPR) at pH 7.5 (white circles) and 7.0 (black
circles). Other conditions as in Figure 4.
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Table ST1. RP HPLC and ESI MS analyses of the linear precursors and of the
cyclopeptides considered. Reaction yields are also shown.

Protected linear peptides®

Compound Sequence Yield (%)® Purity (%)¢ ESI-MS [M+1]*¢
TH6 GQND-0Bn 78 98 523.2/523.2
TH7 GQN-(R)-D-0OBn 75 97 523.2/523.2
THS Fmoc-KSD(OBn)L 80° 89 773.8/774.4
TH9 Fmoc-KSD(OBn)-(R)-L 77° 85 773.8/774.4
TH14 GQND(0Bn) 78 97 523.2/523.2

Protected cyclic peptides

Compound Sequence Yield (%)® Purity (%)¢ ESI-MS [M+1]*¢
TH10 c[GQN-isoD(0Bn)] 68 96 505.2/505.2
TH11 c[GQN-(R)-isoD(OBn)] 64 96 505.2/505.2
TH12 c[isoK(Fmoc)-SDL] 59 82 666.3/666.3
TH13 c[isoK(Fmoc)-SD-(R)-L] 55 80 666.3/666.3
TH15 c[GQND(OBn)] 68 96 505.2/505.2

Cyclic peptides

Compound Sequence Yield (%)® Purity (%)° ESI-MS [M+1]*¢
TH2 c[GQN-isoD] 62 97 415.4/415.4
TH3 c[GQN-(R)-isoD] 55 96 415.4/415.4
TH4 c[isoKSDL] 55 96 444.1/444.2
TH5 c[isoKSD-(R)-L] 47 95 444.1/444.2

3 jsoAsp corresponds to Asp-OBn. b based on the estimated loading of the resin. € Determined by analytical RP

HPLC (General Methods). d Experimental/Expected. € Determined after semi-preparative RP HPLC.

Table ST2. RP HPLC and ESI MS analyses of the fully deprotected linear
peptides. Reaction yields are also shown.

Protected peptides® Fully deprotected peptides
Compound | Sequence Compound | Sequence | Yield (%)¢ | Purity (%) | ESI-MS [M+1]*¢
TH6 GQND-0Bn TH16 GQND 72 96 432.9/433.2
TH7 GQN-(R)-D-OBn | TH17 GQN-(R)-D | 69 97 432.9/433.2
TH1 GQNGISDL | 85 97 803.3/803.4
THS Fmoc-KSD(OBn)L | TH18 KSDL 73 97 462.0/462.2
TH9 Fmoc-KSD-(R)-L | TH19 KSD-(R)-L 72 96 462.0/462.2

3 jsoAsp corresponds to Asp-OBn. b Determined after semi-preparative RP HPLC.

¢ Determined by analytical RP HPLC. d Experimental/Expected. ®Determined after semi-preparative RP HPLC.

S6




88L°0
108°0
€180
8180

628°0-F
oB.o\
189°0

Lyl
S8v’L
vev'L
€05°L

s
615’1
—mw.l
seLL
9€L'L
ovL'L4
osz'1

=

e

SC
g4
8024
830 |
SF.&
suz
0zZv'e
€eve
orr'z
0052
ss5°2
595
5997
vL92
2692
265°c]
009°¢ |
6l1LE
62LE
€oL'€
€11€
sLry
ey
9z ﬁ
gezy
wey
uey
€26V
65EY
g9E Y
ey
orsy
055
655
Lo
129
901's
€109
69—
eeeL
aLEL
Sv8'L
659'L
s99'L
8L8'L
LE6'L
€62
€96°L
€66°L
€20
90'g
€518
L91'8
99
6LE'8
6v58
2958

el

oTZz
~r
@
ZT
I
o [e)
&/
=
. J=o
ae
zT
o%
~ OTZ
I
=
@
ZT

€9'8
0.2
=0L)

071
Moz
Wmme
AT

beal)
2207

=eT'l
Foze
=60l

vl
1T
oLl
8zl
€l
[0}
00'}
el
»E.r
vl

=o't

6L
iz
=80’}
=680

180
mmm.o
SL'e
JE._‘
16°0
160

€60
0L

05

1.0

15

20

25

3.0

35

40

5.0

55

6.0

6.5

7.0

75

8.0

85

9.0

f1 (ppm)

€66'0L~_
vest
_.hm.—m./
Ly8TT
m—-ém/
L92ve
(4194
wcm.cNM
SSLLE~C
656'SE
nmm.me

650'LE~"

Tewer
Loz
S626
AN
607057,
wrzs”,
mﬁ.vm“
9LL'9S
28919 —

058'59L
655'89L
£28'691
SSY0LL

669°0LL
¥S60LL
1SO°LLL
vvv.:—\
S9LLLL
LY9'ELL
LOLELL

1 (opm)

Supplementary Figure S5A. NMR spectra of the purified TH1 octapeptide.
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Supplementary Figure S5B. NMR spectra of the purified TH16 tetrapeptide.
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Supplementary Figure S5C. NMR spectra of the purified TH17 tetrapeptide.
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Supplementary Figure S5D. NMR spectra of the purified TH7 tetrapeptide.

S10



Fozz
F96')
ey

=i

H\Q.N

=9l
=6l
F90'L

£66°0
=60}

060
m%_o
9l
Ropn
v6'0
Aoz
»00'

601

F90')

T
4.5

5.0

55

6.5

75

8.0

mmm.m\

516/
£svsE—
189e/

0256¢
VSN
69v'8Y

;w#M

8€0YS ./

1 (ppm)

€2E69L

mmv.mm—/
mmm.on—./
2E60LL—
—E.E—\
QwN.Nn—\

66Z€ELL

o Nz
z
° @
zT Q
4
-
T L z
[e) I
=7 O
=
T

30

40

80

1 (ppm)

Supplementary Figure S5E. NMR spectra of the purified TH2 tetrapeptide.
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Supplementary Figure S5F. NMR spectra of the purified TH10 tetrapeptide.
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Supplementary Figure S5G. NMR spectra of the purified TH15 tetrapeptide.
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Supplementary Figure S5H. NMR spectra of the purified TH3 tetrapeptide.
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Supplementary Figure S5L. NMR spectra of the purified TH11 tetrapeptide.
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Supplementary Figure S5M. NMR spectra of the purified TH6 tetrapeptide.
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S5N. NMR spectra of the purified TH19 tetrapeptide.
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Supplementary Figure S50. NMR spectra of the purified TH18 tetrapeptide.
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Supplementary Figure S5P. NMR spectra of the purified tetrapeptide TH5.
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Supplementary Figure S5Q. NMR spectra of the purified tetrapeptide THA4.
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Supplementary Figure S6A. Analytical HPLC chromatograms of the indicated
peptides.
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Supplementary Figure S6B. Analytical HPLC chromatograms of the indicated
peptides.
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Supplementary Figure S6C. Analytical HPLC chromatograms of the indicated
peptides.



