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Supplementary Fig. 1 | SpNOX for structural studies was highly pure and active

a, Analysis of the relevant fractions of SpNOX purification by Coomassie blue staining after 12% SDS-PAGE
under reducing conditions. b, Representative size-exclusion chromatography (SEC) profile of SpNOX in LMNG
micelles before cryo-EM grid freezing. ¢, UV-vis absorbance spectrum of SpNOX displaying the Soret peak at
414 nm. Purification experiments of SpNOX in (a-c) were performed independently at least three times d,
Directly monitoring the NADPH concentration provides a measure of cytochrome c-independent activity,
which is high in the presence of oxygen (black trace), and only shows initial activity before stalling in
anaerobic conditions (red trace). e, Anaerobic NADPH oxidation (340 nm, black trace) and cytochrome c
reduction activity (550 nm, red trace) of SpNOX showing (direct) cytochrome c reduction in the absence of
oxygen. f, Anaerobic NADPH oxidation activity of SpNOX in the presence of superoxide dismutase (SOD)
showing continued NADPH oxidation in the absence of oxygen. g, Cytochrome c reduction activity of SpNOX
shows a highly similar initial rate under aerobic (black) and anaerobic (red) conditions. h, Anaerobic Fe(lll)-
EDTA reduction followed by Fe(ll)-Ferrozine absorbance (562 nm) shows direct electron transfer to Fe(lll)
forming Fe(ll). i, Michaelis-Menten kinetics of Fe(lll)-EDTA reduction by SpNOX under aerobic conditions.

Mean values of three technical replicates are plotted and SD are indicated. Data for individual replicates are
available in the source data file.
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Supplementary Fig. 2 | Cryo-EM processing workflow for substrate-free SpNOX reconstruction

Processes run in RELION are colored green, while processes run in cryoSPARC are colored purple.
Abbreviations used: External (ext.), pixel (px), per (p.), resolution (res.), particles (ptcls), including (incl.),
extension (ext), soft-edge (soft), classification (class.), iterations (it.), excluding (excl.), spherical aberration
(spher. abb.), anisotropic magnification (anis. mag.) and B-factor (Bfac).
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Supplementary Fig. 3 | Cryo-EM processing workflow for NADPH-bound SpNOX reconstruction

Processes run in RELION are colored green, while processes run in cryoSPARC are colored purple.
Abbreviations used: External (ext.), pixel (px), per (p.), resolution (res.), particles (ptcls), including (incl.),
extension (ext), soft-edge (soft), classification (class.), iterations (it.), excluding (excl.), spherical aberration
(spher. abb.), anisotropic magnification (anis. mag.) and B-factor (Bfac).
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Supplementary Fig. 4 | Cryo-EM processing workflow for NADH-bound SpNOX reconstruction

Processes run in RELION are colored green, while processes run in cryoSPARC are colored purple.
Abbreviations used: External (ext.), pixel (px), per (p.), resolution (res), particles (ptcls), including (incl.),
extension (ext), soft-edge (soft), classification (class.), iterations (it.), excluding (excl.), spherical aberration
(spher. abb.), anisotropic magnification (anis. mag.) and B-factor (Bfac).
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Supplementary Fig. 5 | Cryo-EM processing workflow for NADPH-bound Phe397Ala SpNOX reconstruction
Processes run in RELION are colored green, while processes run in cryoSPARC are colored purple.
Abbreviations used: External (ext.), pixel (px), per (p.), resolution (res.), particles (ptcls), including (incl.),
extension (ext), soft-edge (soft), classification (class.), iterations (it.), excluding (excl.), spherical aberration
(spher. abb.), anisotropic magnification (anis. mag.) and B-factor (Bfac).
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Supplementary Fig. 6 | Local resolution and FSC curves of the cryo-EM reconstructions
a-d, Left: Density maps of the SpNOX reconstructions colored by local resolution. Right: Gold-standard
Fourier Shell Correlation (FSC) curves of the 3D reconstructions indicating the resolution at FSC=0.143.
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Supplementary Fig. 7 | SpNOX model vs map validation

a, Density fit of the transmembrane helices and cofactors of the substrate-free model. b, Model vs map FSC
curve. ¢, Q-score of the residue average, backbone, side chain and expected value for map resolution. d,
Density fit of the transmembrane helices and cofactors of the NADPH-bound model. e, Model vs map FSC
curve. f, Q-score of the residue average, backbone, side chain and expected value for map resolution. g,
Density fit of the transmembrane helices and cofactors of the NADH-bound model. h, Model vs map FSC
curve. i, Q-score of the residue average, backbone, side chain and expected value for map resolution. j,
Density fit of the transmembrane helices and cofactors of the Phe397Ala model. k, Model vs map FSC curve.
I, Q-score of the residue average, backbone, side chain and expected value for map resolution.
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hsNOX4_DH  TLN[TILLDDWK . . v v v v v v ve v ee e e WEADLL|CMLHNKFWQ .ENRPDYV[NIQLYLS|Q
hsNOX5_DH  ILQ[S[IMYRHQKRKHTCPSCQHSWIEGVQDNMKLIHKV/DRIIW INEDQORS[F|EWF VSLL{TKLEMDQAEEAQYGRF[LELHMYMT|S
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SpNOX_DH NP .. ... . K[TEL T Y| KFK 100 100
hsNOX1_DH S|ISLDPRKVQ|F|YF NK] e 15.71 30.71
hsNOX2_DH SIESGPRGVH|F|IF NK] - 15.38 30.07
hsNOX3_DH S|SADPRGVH|F|YYNK] P 13.64 28.32
hsNOX4_DH N|S...YGTR[F|EYNK S.. 19.35 31.18
hsNOX5_DH [Gl........ F|RFFQ Ce 14.76 26.51
csNOX5_DH Gle e o v v v FIGYRK - 17.59 31.38
hsDUOX1_DH |NRQ..DRTH|F|SHHY] P 16.08 32.87
hsDUOX2_DH [NRQ..DRAHFMHHY Ce 16.08 33.22

Supplementary Fig. 8 | Sequence alignment of SpNOX with human and cyanobacterial NOXs

All sequence identity values were calculated with respect to SpNOX. a, Sequence alignment of full-length
SpNOX (Q8CZ28) with the catalytic subunits of human (Homo sapiens, hs) NOX 1 (Q9Y5S8), NOX2 (P04839),
NOX3 (Q9HBY0) and NOX4 (Q9NPHS5); and the catalytic core of human NOX5 (Q96PH1, 236-765), human
DUOX1 (Q9NRDY, 1027-1551), human DUOX2 (Q9NRDS8, 1023-1548) and Cylindrospermum stagnale csNOX5
(K9WT99, 210-693). Heme-coordinating histidines (His69, His83, His129 and His142) and the amino acids of
the extracellular (A, C and E) and intracellular (B and D) loops of SpNOX are highlighted. The amino acids
interacting with the propionate groups of the outer heme are boxed in blue. b, Sequence alignment of SpNOX
TM domain (1-182) with the TM domains of human NOX1 (1-290), NOX2 (1-290), NOX3 (1-289), NOX4 (1-
305), NOX5 (236-443), DUOX1 (1027-1269), DUOX2 (1023-1266) and csNOX5 (210-409). c, Sequence
alignment of SpNOX DH domain (183-400) with the DH domains of human NOX1 (291-564), NOX2 (291-570),
NOX3 (290-568), NOX4 (306-578), NOX5 (444-765), DUOX1 (1270-1551), DUOX2 (1268-1548) and csNOX5
(410-693). The additional eukaryotic NOX sequences at the DH domain (i, ii and iii as displayed in
Supplementary Fig. 9) are boxed; consensus sequences ‘HPF(S/T)’, ‘XGXGX’ and ‘CG(P/S)’, regulatory Phe397
and the amino acids involved in NAD(P)H-binding Lys250, Arg320, Ser348 and Tyr353 are highlighted.
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Supplementary Fig. 9 | Structural comparison of SpNOX with human and cyanobacterial NOXs

a, Structure alignment of the csNOX5 TM (PDB: 500T) and DH (PDB: 500X)[1] domains with SpNOX. RMSD
values are given for 40 and 131 residue pairs for the TM and DH domains, respectively. b, Structure alignment
of full-length NOX2 (PDB: 8GZ3)[2] and DH domain of NOX2 with SpNOX. RMSD values are given for 87 and
78 residue pairs for the full length and DH domain alignments, respectively. ¢, Structure alignment of the
catalytic core of human DUOX1 (PDB: 7D3F) [3] and DH domain of human DUOX1 with SpNOX. RMSD values
are given for 39 and 88 residue pairs for the full length and DH domain alignments, respectively. Additional
structural elements absent in SpNOX but present in NOX2 or DUOX1 are indicated by grey boxes. The outer
heme of SpNOX is flipped ~180° with respect to the outer hemes of DUOX1, NOX2 and csNOX5 (right panels).
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DUOX1

Supplementary Fig. 10 | Structural organization of SpNOX and FAD binding

a, Cartoon topology model of SpNOX with the lipid bilayer indicated in grey. b, Surface representation of
SpNOX showing the electrostatic potential with the positively charged FAD-binding site indicated. k,
Boltzmann constant; T, temperature (K); e, charge units. ¢, Schematic representation of FAD binding in
SpNOX. d-f, The geometry of FAD in SpNOX (d), NOX2 (PDB: 8GZ3)[2] (e) and human DUOX1 (PDB: 7D3F)[3]
(f) is conserved, but in DUOX1 it involves positively charged amino acids at the TM domain (Arg1131 and
Argl1214) instead of an aromatic residue (Tyr122 in SpNOX; Phe202 in NOX2).
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De_KALI65 .o E. i LITE|I[F. . .WSVSEP. ... ........... LKDVAPVRQYSE LML,
Ra_AOAOMEXYDL . .. .ovvvvve e e oo RP. i IPLIFW. . .FAP.LAR. ... .ooonnnn .. SRDPVALF S QY|L(G|T|a[a[L|
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Sa_R4PMP6 VLYSLSLV|[LMT[RMR I|LEWLF|D|GLN/H GlS|F S[LTFT|L, LGLALMRSESSVRDAALFLLPGGLTPWSALFDTSHVLHGVVL ...DKWAIF
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Sa_R4PMP6 RF‘{LTPNG....RAFNYMSFVFIRFLHTAGVGREWSI D|L|Q L{S T K| .[¥[TSRRLLQ lA[EVE|GAlY[@KFNYANYDNRDS VT GHE(E
Ac_AOA1I7IC25 ARPIEVICALPALWPSHRA[FAFVRFDAS....EG LR LV IK ¥|T|R T|L/G L R[L/ p|TE[GP[v[§RFDGRGRROCOMvigVIGEvE
Mp_AOALQ6A6T6 DLHLGNPG....KTFVHQPYRFLRFEHD....KEPTI LIRF(GIK F|T|K E[L/A D H[R E[FEGPYEEFKFED . SCKR[QVEIVENGET(H
Ps_AOA4ROWLZ6  S[I[VIKLKD....RWLGHAA[EEFAFvVTFDAN. .. .EGALRRAT L VIR FlH 1K Y|T|E O[LIP A VIL] WisivelGely[rRFDFRS . DxPRINIHTEGE1E
310 3209 330 340 350 379 380 3909
SpNOX_Q8Cz28 S[YIREHPILD....... KQ[VHF[YY|SFRGDENAV[Y|LDLLRNYAQKNP NFE[LJHLID[S|TKDG. . YLINFEQKE . . . . . VPEHA TV YMEIE)T SMMKALJAKQIKKQNPK . T
Ss_A3CPG6 S|y IRENPNLN....... RP|V[SF|YYAYTGAENAV[Y|LDLILJKD YAAKNP QF D|LHLVD|SKVSG. . Y[LDFKN[Y[P . . . . . LDNQT TV F|M{IERV KMMD K|LANEFKKTNPK . A
Sa_Q8E200_ SFIRENSILT....... KR|VDF|F Y|TFSNQDNLIY/ODM[LIES YAKANP NFK|LHLNN|S]SLKG. . RILDESQ[SV. . . . . FEGQP T[T F|M[SIIT SMT S T[YAKVFRQKDAK . S
Sm_AOAO91FFVS_ S[YLKKHTAD . ....... KT|I|TL|F Y{SFRGEEEAV[Y[KDF[LIEKYQKDNP RF S|VHF VD|T[AKSD . . RILHEDG[Y[E . . . . . LEAGTD YIEKMIKQHSRYFKRHFKN.A
Ls_AOA2S5D1S4 S[yLjosSNPTN. ... .... RD[IELIFY|[TYRGHNDAI|HKDF[LQKYAENNKHF K[V| .RLITFDD[VIS . .. .. VPAHTS|I FM[EFIE KMV K RFITKQF KS SAND .
C£_AOA6VSSTF2 S[FLQAKVTEE....... YS|IDF[FYAYNSEQDGA|Y|LEE[LEKLASGSN . VRIL . F SVEQMKNYA ELSMVEDVYFKGMRESLKNQFKKSNFENI
Dm_WOEBS1 SIFY[QTQIPKE....... FS|IDF|F YAYNNDQEGA[Y|VEE[I[NSLPKRDN . FRJV| .F[L|TAAE[VAKHM. SKDVS VD[V Y|F[sfeBdK PIMRE S[LIRKGFETGNLKVN
De_KA4LI65 SIFY[QSAIPPQ....... YS|IDLIFYICYNNEAEGP|Y|LDE|IKTLAAGSG . IRV .F[LDAED|I|CEAV . PKTET VD[V Y|F[eBdF PMR I K|LIERELKTCGLRIG
Ra_AOAOM6XYD1 AFAQSLKHRE...... SGP|IKL|YYICVRERGD IP|[Y|VAD|LQHLAEETGKLE|L .RILJTPER|IVEDLKGD LRNAHVF|F[SFIA P|LIRK T|[LKSSLVVKGLRAS
Pu_AOA0J5Q9US AWAESLSEAD...... SRD|I|HL[THCVRTQEEAI(GVE T|LRAAAARNP RF S|F| . R[LTAER|LIGAVP FATRQADIL W|F[SKBIT G[LIK DG|I|[LKGLKAQGQTPR
Pa_Q9I521 AWLESLQAAPE. SAPSV[ELHY/CVRNSQEAL[FIAGR[LIRELCEHLP SV T|L| . KP|QAAQ[LIGVLKSAEGRWP S|V W|F[SHeF0 G[L|A D S|LIRRD LRRQGMP LR
St_AOA1HAVKL1 GWL|ITHPGAAP .. ..... PR|TDL|F Y|CAP TAEDAP[F|LPE[LTAAAAHRP ELR|L| .RLTAER|IQAQAGPITPD THVF|L/SeRIA SIMI EN[LITRALHRQGVP RH
Sa_R4PMP6 SMIKDLPSVG....... YRV[YLF Y[SVKTRSE T I[DWE LA SEVALRRDVL|CVVPF|T|GDEQGSLILD LD Y[IERVS . 6T I VGRDV v|L{egP SMMR ALK VOLQDRGVP RT
Ac_AOA1I7IC25 AILL[EARQPGAAPAAATLQPVHMHY/CTRDAATDP|LLPRLRALCAQAQPPVIV[LTVH(GDAQG. QR[LRPED[LEAIP . .. .GPLD[I WF[XFJOGLGNALIQAHAS . . GPRPW
Mp_AOA1Q6A6J6 ARLEYLAQNGG. ...SSQP[IPFWYATQSEKRQI|YPNS|LTDSCKEAG.VN[F|[YHLD|S|RNNE. . LILGTER|IKNVI .GDF DNV SF i|F[eFJP G[FR OK[L[LEDLKF YGFDKR
Ps_AOA4ROWLZ6 ARMOARERHSD. . .. . KRA[VDLF ¥|SINAMD . DE[FJVRE|LSQLAIAAN . VRLJHVLI[S|GKDD . . RIJTGORVRE IV .PDWMS S DV W|F[FJA S|F/GON|LRHD LVARGLAHE
400 Identity (%) Similarity (%)
SpNOX_Q8Cz28 100 100
Ss_A3CPG6 63.43 78.36
Sa_QBE200_ 47.52 64.54
Sm_AOAO91FEVE_ .77 55.61
Ls_AOA2S5D1S4 38.42 57.76
C£_AOA6VSSTF2 29.04 48.71
Dm_WOEBS1 2717 46.14
De_KALI65 25 4459
Ra_AOAOM6EXYD1 22337 42,98
Pu_AOAOJ5QIUS 2158 42.41
Pa_Q9I15z1 21.21 42.41
St_AOA1H4VKL1 21.32 39.34
Sa_R4PMP6 21.70 40
Ac_AOA1I7IC25 19.83 36.92
Mp_AOA1Q6A6J6 17.85 35.24
Ps_AOA4ROWLZ6  DF HO[E[L[D MR/ 21.23 38.51

Supplementary Fig. 11 | Sequence alignment of bacterial SpNOX homologues.

The indicated sequence identity is calculated with respect to the spNOX sequence. The amino acids of the
putative reaction centers are boxed in blue. The conserved Tyr for binding FAD (Tyr122 in SpNOX) is boxed in
black. De, Dehalobacter sp.; Cf, Clostridium fungisolvens; Dm, Desulfitobacterium metallireducens; Sa,
Streptococcus agalactiae; spNOX, Streptococus penumoniae NOX; Ss, Streptococcus sanguinis; Sm, Smithella
sp.; Ls, Lysinibacillus sphaericus; Sa, Saccharimonas aalborgensis; Ra, Roseibium aggregatum; Pu,
Puniceibacterium sp.; St, Streptomyces sp.; Mp, Mucilaginibacter polytrichastri; Ps, Paraburkholderia
strydomiana; Pa, Pseudomonas aeruginosa; Ac, Acidovorans caeni.
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Supplementary Fig. 12 | Comparison between the SpNOX structures

a, Overlayed cartoon models of substrate-free and NADH-bound SpNOX. b & ¢, A closer look at side chain
rearrangements upon substrate binding. d, Schematic representation of NADH binding. e, Overlayed cartoon
models of NADPH-bound and NADH-bound SpNOX. f & g, A closer look at side chain rearrangements upon
substrate binding. h, Schematic representation of NADPH binding. i, Overlayed cartoon models of NADPH-
bound and F397A SpNOX. j & k, A closer look at side chain rearrangements upon substrate binding. |,
Schematic representation of NADPH binding.
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Anabaena FNR—
PDB: 1QUF

NADP*

NADPH

DUOX1 SpNOX/DUOX1

Supplementary Fig. 13 | A detailed view of substrate binding in SpNOX

a, Surface representation of SpNOX with NADPH bound showing the cavity to accommodate nicotinamide
formed by the amino acids of the consensus sequences ‘XGXGX' and ‘CG(S/P)’, and by Phe397 (all colored
cyan). b, Substrate binding of Anabaena FNR (PDB: 1QUF) [4] showing the polar interactions between the
protein and the 2’-phosphate via arginine residues. ¢, A closer look at the nicotinamide-bound ribose of
NADPH reveals the absence of direct interactions with SpNOX. d-f, SpNOX achieves a shorter distance
between NADPH and FAD (d) than high-calcium human DUOX1 (PDB: 7D3F) [3], e) via interactions with K250
and F397, which are equivalent to human DUOX1 R1337 and F1551 (f). Atoms within H-bond distance are
marked with cyan dashed lines. Amino acid side chains are shown as sticks. Only NADPH-interacting amino
acids of the DH domains are displayed for simplicity. g, A potential 0,/0;°~ entrance and exit path at one of
the proposed oxygen binding sites was mapped using the Hollow tool.
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Supplementary Fig. 14 | The NAD(P)H-oxidase activity of SpNOX mutants under steady state conditions.
a-i, Data obtained from a cytochrome c reduction assay was fitted to the Michaelis-Menten equation to
obtain apparent Kn and ket values. j, Data obtained from NADPH oxidation assay. A linear function was fit to
obtain the slopes. The NADPH oxidation rates (UM s?) are calculated using an NADPH extinction coefficient
of 6.22 mM™ cm™. Mean values of three technical replicates (six technical replicates for panel c) are plotted
and SD is indicated. Data for individual replicates are available in the source data.
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Clostridium fungisolvens Streptococcus sanguinis
AF-AOA6V8SNL2 AF-A3CPG6

Streptoccocus agalactiae Pseudomonas aeruginosa
AF-Q8E200 AF-Q915Z1

Streptoccocus gordonii Streptoccocus oralis
AF-ABAYC8 AF-D4FRJ9

Supplementary Fig. 15 | Predicted structures of bacterial SpNOX-like protein generated by AlphaFold2

showing residue conservation near the outer heme, highlighted in Supplementary Fig. 11.
AlphaFold Protein Structure Database accession codes are indicated under each model.
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b
SpNOX T™M
MsrQ
(AFDB: P76343)
RMSD = 1.101 R

outer heme

-~

Supplementary Fig. 16 | SpNOX shows an exposed outer heme similar to its homologue MsrQ

a, Cartoon representation of the AlphaFold model of MsrQ (AlphaFold DB: P76343) aligned to SpNOX TMD.
RMSD value is given for 38 residue pairs. b, A closer look at the periplasmic region of SpNOX and MsrQ. c,
Surface representation of MsrQ extracellular region showing a large cavity. d, Surface representation of
SpNOX periplasmic region showing the solvent- accessible outer heme. e, Top view of the overlayed surface
representations of SpNOX and MsrQ.
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Supplementary Table 1. Oligonucleotides used to obtain the fragments for the NEBuilder Hifi Assembly reactions to produce the mutants.

Oligonucleotide

Sequence

Vector_Rv

ATTGAAAATTCGGATCCCAGGGGCCCCTGGAACAG

Insert_Fw

CCCTGGGATCCGAATTTTCAAT

F397A_insert_Rv

cgcACCCTCGTAAATCAGTTCCG

F397A_vector_Fw

AACTGATTTACGAGGGTGCGAAGTTCAAGTAAGAATTCGAGCTCCGTCGACAAGCTTG

Y353R_vector_Fw

CGTCTGAACTTTGAGCAGAAAGAAGTTCCGGAACACGCG

Y353R_insert_Rv

ttctGCTCAAAGTTCAGACGACCGTCCTTGGTGCTGTC

C370A _vector_Fw

GCGACGGTCTACATGEcgGGTCCGATTAGCATGATGAAAGCACTGGCGAAACAG

C370A_insert_Rv

cgcCATGTAGACCGTCGCGTGTT

A398-400_vector_Fw

AACTGATTTACGAGGGTttcTAAGAATTCGAGCTCCGTCGACAAGCTTGeggc

A398-400_insert_Rv

GAAACCCTCGTAAATCAGTTCCG

Insert_Rv

TTACTTGAACTTGAAACCCTCGTAAATCAG

Vector_Fw

GagGGTTTCAAGTTCAAGTAAGAATTCGAGCTCCGTCGACAAGC

F107L_insertl_Rv

aagGATGTAAATCGCCAGATTACCAAACTG

F107L_insert2_Fw

ggTAATCTGGCGATTTACATCcttGCTTCCATCATCCTGG

N84A_insertl_Rv

GCCGCCCATGCTAAACGCGTGGAAGATCAACAGGATG

N84A_insert2_Fw

GAGTTTAGCATGGGCGGCCTGT

Y105F_insertl_Rv

Aaa AAT CGC CAG ATT ACCAAA CTG AGC

Y105F_insert2_Fw

GGT AAT CTG GCG ATT ttt ATCTTCGCTTCCATCATCCTGG

F107L/Y136L_insertl_Rv

AAGCGCCAAGTACACCAGACGAT

F107L/Y136L_insert2_Fw

ATCGTCTGGTGTACTTGGCGCTTATCCTTGGTCTGTTCC
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Supplementary Table 2. Oligonucleotide combinations used in PCR to obtain the DNA fragments for the NEBuilder HiFi DNA Assembly reactions to generate
SpNOX mutants. A pET28a vector with WT SpNOX between Ncol and EcoRl sites was used as template in all reactions except for the F107L/Y136L double
mutant, for which the F107L-mutant vector was used instead.

Mutant Insertl Insert2 Linearized vector
Insertl_Fw Insert1_Rv Insert2_Fw Insert2_Rv Vector_Fw Vector_Rv
F397A Insert_Fw F397A_insert_Rv - - F397A_Vector_Fw Vector_Rv
Y353R Insert_Fw Y353R_insert_Rv - - Y353R_vector_Fw Vector_Rv
C370A Insert_Fw C370A insert_Rv - - C370A _vector_Fw Vector_Rv
A398-400 Insert_Fw A398-400_insert_Rv - - A398-400_vector_Fw Vector_Rv
F107L Insert_Fw F107A_insertl_Rv | F107L_insert2_Fw Insert_Rv Vector_Fw Vector_Rv
N84A Insert_Fw N84A insertl_Rv N84A insert2_Fw Insert_Rv Vector_Fw Vector_Rv
Y105F Insert_Fw Y105F_insertl_Rv | Y105F_insert2_Fw Insert_Rv Vector_Fw Vector_Rv
F107L/Y136L Insert_Fw Y136L insertl Rv | Y136L insert2_Fw Insert_Rv Vector_Fw Vector_Rv
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Source data SDS-PAGE gel Supplementary Fig. 1a

23



