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Supporting Materials and Methods: 

Obtaining Absorption coefficients for wildtype AsLOV2, Q513N, and Q513L  

To obtain absorption coefficients we employed trichloroacetic acid (TCA) precipitation 

of our proteins to isolate FMN (1).  Following addition of 10% TCA, each protein sample 

was incubated in the dark at room temperature 5 min., then centrifuged at 20,000 x g, 4oC 

for 10 min. to clarify supernatant.  An FMN standard curve was prepared using the A446 

measurements of FMN at concentrations of 1 µM, 10 µM, 50 µM, 100 µM, and 250 µM 

in 50 mM sodium phosphate, 100 mM NaCl, pH 6.0 with 10% TCA. The UV-visible 

absorbance spectrum of each sample’s supernatant was recorded and the concentrations 

of FMN determined using the standard curve.  Assuming a 1:1 protein/FMN 

stoichiometry, we assume the concentration of FMN is equal to total concentration of 

protein and calculate an absorption coefficient for each protein using the following 

formula:  

ε446,TCA = A446,TCA / [CTCA*1 nm] 

Where ε is the absorption coefficient, A is the absorption, and C is the concentration of 

total protein.  

 

To convert the ε446,TCA to the an ε446 under non-acidic buffer conditions, we measured the 

ratio between the A446 measured under non-acidic versus acidic conditions (A446,non-



acidic/A446,TCA) and multiplied the ε446,TCA by this ratio. The resulting absorption coefficient 

(ε446) for wildtype AsLOV2, Q513N, and Q513L are reported in Table 1. 

 

Supporting Figure Legends 

Supporting Figure 1.  Overlay of dark (black) and lit (red) state 15N/1H HSQC 

correlation spectra for (a) wildtype AsLOV2 domain, (b) Q513L, and (c) Q513N. 

Spectra were recorded at 25°C at 500 MHz.  Black spectra represent the dark state and 

red spectra represent the lit state.  See materials and methods for more details.  Mutations 

lead to chemical shift changes as well as differential broadening across each spectrum.  

 

Supporting Figure 2. UV-visible absorbance spectra of wildtype, Q513L and Q513N 

mutants.  UV-visible absorbance spectra shown here were recorded from 250nm to 

550 nm for each protein at concentrations between 50 µM and 70 µM in buffer 

containing 50 mM sodium phosphate (pH 6.0) and 100 mM NaCl.  Calculated A280/A446 

ratios are 2.60 for wildtype, 2.63 for Q513N and 2.76 for Q513L (Q513L ratio taken at 

A438 due to blue shift). 

 

Supporting Figure 3.  Sequence alignment of known LOV domains.  Sequence 

alignments of 128 known LOV domains are shown with the predicted secondary structure 

indicated on the top of the sequences.  Residues Q513 and F494 are indicated on the 

bottom.  Red boxes with white characters indicate strict identity. Red characters or bold 

black characters indicate similarity within a group, while yellow boxes indicate similarity 

across groups.  
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Supporting Fig. 1b
Nash et al.
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Supporting Fig. 1c
Nash et al.
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 Bβ      Cα          Dα        Eα                                    Fα                      Gβ                   Hβ                       Iβ

Q64HK3_TRIAT/343-466                       NCR Q       F   T Y   E  G    F Q                                        NY    K G  F N     P             GIIYVSDN QNL G SRH II Q    F APDGKVEAGSKREFVDDGAVFNLKRMIK.EGR.EVQQSLI  ...R G KP L LLTMI IPWDT.DEIRYFI F IDL
Q5PXG9_TRIRE/363-486                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIYVSDN QNL G SRH IM Q      APDGKVEAGSKREFVDDGAVYNLKRMIQ.EGR.EVQQSLI  ...R G KP L LLTMI IPWDT.DEIRYFI F IDL
Q4I4B7_GIBZE/349-477                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIYVSDN QNL G SRH IV Q      APDGKVEAGSKREFVDDGAVYNLKKMVH.EGR.EVQQSLI  ...R G KP L LLTMI IPWDT.DEIRYFI F IDL
Q4ICR7_GIBZE/301-390                       NCR Q       F   T Y   E       FLQ                                        N     K G  F N     P             GIMLASDE EEL G SRT VLAH      GPQ...........TDRDRIANMRSAIW.RND.ECTELLL F...R D TP W LLFLC LLDKT.GKTKFFM A IDV
Q6BCU0_Q7NPM2/581-670                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N                   GIIFASDE LEL E TRE VL R      GQD...........TDQNTVQQIRDAIK.ENR.DITVQLL  ...T S KP W LFHLQAMRDQR.GELQYFI V LDG
Q6BCU1_PHYPA/544-633                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N                   GIIFASDE LEL E TRE IL R      GPD...........TDQNTVQKIRDAIK.ENR.DITVQLL  ...T S KP W LFHLQAMRDHK.GELQYFI V MDG
Q6BCT7_PHYPA/653-742                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N                   GIIFASDE LEL E TRE IL R      GPD...........TDRAVVDQIRDAIA.ARR.DITVQLL  ...T S KP W LFHLQAMRDHN.GELQYFI V LDG
Q6BCT8_PHYPA/619-708                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N                   GIIFASDE LEL E TRE IL R      GPD...........TDLAVVDQIRDAIA.ARR.DITVQLL  ...T S KP W LFHLQAMRDHD.GELQYFI V LDG
Q401Q4_MOUSC/253-367                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N                   GIIFASDD LEL E SRE VI R      GPD...........TDQDTVQKIRDAIR.DCR.DVTVQLL  ...T S KP W MFHLQAVKNSK.GELQYFI V LDA
Q401Q5_MOUSC/304-396                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N                   GIIFASDD LEL E TRE II R      GKD...........TDKETVAKIRHAID.NHQ.DITVQLL  ...T S KP W LFHLQAVRDTK.GRLQYFI V LDA
Q5DW42_PHAVU/487-576                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E TRE IL R      GPE...........TDQATVSRIRDAIR.EQR.EITVQLI  ...T S KK W LFHLQ MRDQK.GELQYFI V LDG
PHOT2_ARATH/403-492                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E SRE IL R      GPE...........TDQATVQKIRDAIR.DQR.EITVQLI  ...T S KK W LFHLQ MRDQK.GELQYFI V LDG
Q9ST27_ORYSA/402-491                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E TRE IL R      GPE...........TDQGTVDKIREAIR.EQK.EITVQLI  ...T S KK W LFHLQ MRDQK.GELQYFI V LDG
Q41384_SPIOL/217-306                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E TRE IL R      GPE...........TDQTTVQKIRDAIK.EQR.DITVQLI  ...T S RK W LFHLQ MRDQK.GELQYFI V LDG
Q765V9_ADICA/506-595                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E TRE II R      GQD...........TDQKTVQKIRDAIR.EQR.EITVQLL  ...T T KR W LFHLQ MRDQK.GELQYFI V LDG
Q2QYY8_ORYSA/446-535                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LQL E NRE IL R      GPE...........TDRATVRKIRDAID.NQA.EVTVQLI  ...T S KK W LFHLQ MRDQK.GDVQYFI V LDG
Q9SC66_ORYSA/427-519                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LQL E NRE IL R      GPE...........TDRAIVRKIRDAID.NQA.EVTVQLI  ...T S KK W LFHLQ MRDQK.GDVQYFI V LDG
AsLOV2                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LQL E SRE IL R      GPE...........TDRATVRKIRDAID.NQT.EVTVQLI  ...T S KK W LFHLQ MRDQK.GDVQYFI V LDG
O49003_AVESA/427-519                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LQL E SRE IL R      GPE...........TDRATVRKIRDAID.NQT.EVTVQLI  ...T S KK W LFHLQ MRDQK.GDVQYFI V LDG
O49004_AVESA/430-522                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LQL E SRE IL R      GPE...........TDRATVRKIRDAID.NQT.EVTVQLI  ...T S KK W LFHLQ MRDQK.GDVQYFI V LDG
O48547_MAIZE/415-507                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LRL E CRE IL R      GPE...........TDRGTVKKIRDAID.NQT.EVTVQLI  ...T S KK W LFHLQ MRDQK.GDVQYFI V LDG
PHOT1_ARATH/489-578                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E SRE IL R      GPE...........TDLTTVKKIRNAID.NQT.EVTVQLI  ...T S KK W IFHLQ MRDQK.GEVQYFI V LDG
Q5DW43_PHAVU/478-567                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E SRE IL R      GPE...........TDPATVRKIREAID.NQT.EVTVQLI  ...T S KK W LFHLQ MRDQK.GEVQYFI V LDG
Q1SQP8_MEDTR/152-241                       NCR Q       F   T Y   E  G    FLQ                                        NY      G  F N     P             GIIFASDS LEL E SRE IL R      GPE...........TDPATVRKIREAID.NQT.EVTVQLI  ...TRT KK W LFHLQ MRDHK.GEVQYFI V LDG
Q8H935_VICFA/460-549                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E SRE IL R      GPE...........TDPATVKKIRYAID.NQT.EVTVQLI  ...T T KK W LFHLQ MRDQK.GEVQYFI V LDG
Q5DW44_PHAVU/472-561                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDS LEL E SRE IL R      GPE...........TDPATVRKIREAID.TQT.DVTVQLI  ...T T KK W LFHLQ MRDQK.GEVQYFI V LDG
Q9MB43_ADICA/581-670                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASDN LEL E SRE IL R      GPD...........TNRETVKLIRDAID.NEK.EVTVQLL  ...T T RT W LFHLQ MRDHK.GELQYFT V LDG
Q84KS5_DRYFM/512-604                       NCR Q       F   T Y   E  G    FLQ                                        NY      G  F N                   GIIFASDQ LEL E SRE VL E      GRD...........TDLKAVQLIRDAVK.EGR.DITVQLL  ...TRG RP W LFHLQAMRDKK.GNLQYFI V QET
Q84KS3_ONOSE/518-610                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N                   GIIFASDQ LEL E SRE VL E      GRD...........TDRKAVQLIRDAVE.EGR.DVTVQLL  ...T G RP W LFHLQAMRDKK.GNLQYFI V QET
Q9ZWQ6_ADICA/943-1028                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N                   GIIFASDR LEL E TRE VL N      GRG...........TDRKAVQLIRDAVK.EQR.DVTVQVL  ...T G RA W LFHLQVMRDEN.GDVQYFI V QEM
Q8LPE0_CHLRE/227-319                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIVFASDA LEL G SRE VL R      GAG...........TDRGTVDQIRAAIK.EGS.ELTVRIL  ...T A KA W MFTLA MRDQD.GHARFFV V VDV
Q8LPD9_CHLRE/227-319                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIVFASDA LEL G SRE VL R      GAG...........TDRGTVDQIRAAIK.EGS.ELTVRIL  ...T A KA W MFTLA MRDQD.GHARFFV V VDV
O64511_ARATH/273-364                       NCR Q       F   T Y   E  G    FL                                         NY    K    F N     P             GIIYASDA LTL G KRQ VL Q     SGVD...........TDSSVLYEMKECIL.KGQ.SCTVQIL  S.NR DKSS W LLHIS VRNAS.GKTAYFV V VEA
Q8W419_ARATH/273-362                       NCR Q       F   T Y   E  G    FL                                         NY    K    F N     P             GIIYASDA LTL G KRQ VL Q     SGVD...........TDSSVLYEMKECIL.KGQ.SCTVQIL  ...R DKSS W LLHIS VRNAS.GKTAYFV V VEA
PHOT2_ARATH/147-236                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIVYASSG FTM G SSK IV R      GPD...........TDKNEVAKIRDCVK.NGK.SYCGRLL  ...K D TP W LLTVT IKDDQ.GNTIKFI M VEV
Q5DW42_PHAVU/210-299                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASSG FSM G SSK II R      GPD...........TDKNEVDKIRDAIR.NGR.SYCGRLL  ...K N TP W LLTVT IKDDK.GNTIKFI M VEV
Q9ST27_ORYSA/116-205                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIYASEG FTM G SPR VV R      GPD...........TDAAEVAKIRDAVK.HGR.SFCGRLL  ...R D AP W LLTVT IRDDN.GKVIKFI M VEV
Q6BCU1_PHYPA/264-356                       NCR Q       F     Y   E  G    FLQ                                        NY    K G  F N     P             GIVYASAG FTMSG SAK II H      GPD...........TDPADVEKIRHAVK.NGK.NFCGRLL  ...R D ST W LLTIT IKDEN.DKVVKFI M VEV
Q6BCU0_PHYPA/298-390                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FSM G SPK VI Y      GPD...........TDPMEVEKIRQAVR.TGK.PFCGRLL  ...R D TQ W LLTIT IKDEN.DKVIKFI M VEV
P93489_PEA/179-268                       NCR L       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GILYASAG FKM G TSK VI R      GAD...........TDPDDVARIREALE.GGK.SFCGRLL  ...K D TP W LLTIS IKDDD.GNVLKLI M VEV
Q8H934_VICFA/174-263                       NCR L       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GILYASAG FKM G TSK VI R      GAD...........TDPNDVARIREALE.GGK.SFCGRLL  ...K D TP W LLTIS IKDDD.GNVLKLI M VEV
Q5DW43_PHAVU/182-274                       NCR L       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GILYASAG FKM G TSK VI R      GAE...........TDCGDVAKIREALE.AGK.IYCGRLL  ...K D TP W LLTIT IKDED.GKVLKFI M VEV
Q8H935_VICFA/175-267                       NCR Q       F   T Y   E  G    F Q                                        NY    K G  F N     P             GIMYASAG FSM G TSK VI R    M GAD...........TDPNDVAKIREALA.AGT.SYCGRLL  ...K D TT W LLTIA IKDEH.GKILKLI M VEV
Q6WD26_PEA/178-270                       NCR Q       F   T Y   E  G      Q                                        NY    K G  F N     P             GIMYASAG FNM G TSK VI R   SM GAD...........TDPNDVAKIREAVA.AGT.SYCGRLL  ...K D TT W LLTIA IKDEH.GKILKLI M VEV
Q5DW44_PHAVU/192-284                       NCR Q       F   T Y   E  G    F Q                                        NY    K G  F N     P             GIMYASAG FKM G TSK VI R    M GAD...........TDPDDVAKIREALQ.TGQ.TYCGRLL  ...K D TP W LLTIA IKDHD.GRVLKFI M VEV
Q765V9_ADICA/235-327                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GILYASAG FKM G SSK VI R      GAD...........TDPDDVERIRESLA.EGK.NYCGRLL  ...K D TA W LLTIA IKDEE.GNVLKFI M VEV
Q6BCT8_PHYPA/328-420                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GILYASAG FNM G TPK VI R      GAG...........TDNADVARIREALK.EGK.SFCGRLL  ...K D SA W LLTIT IKDDD.GKVLKFI M VEV
Q6BCT7_PHYPA/362-454                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GILYASAG FNM G TPK VI R      GPG...........TDPEDVTRIRDALK.EGR.SFCGRLL  ...K D SA W LLTIT IKDDD.GKVLKFI M VEV
O49004_AVESA/153-245                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FNM G TSK VV R      GSG...........TDPAEIAKIRQALA.DGS.NYCGRVL  ...K D TA W LLTIA IKDEE.GRVLKFI M VEV
O49003_AVESA/150-242                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FNM G TSK VV R      GSG...........TDPAEIAKIRQALA.NGS.NYCGRVL  ...K D TA W LLTIA IKDEE.GRVLKFI M VEV
Q2QYY8_ORYSA/169-261                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FNM G TSK VV R      GSG...........TDPHEIDKIRQSLA.NGS.NYCGRIL  ...K D TP W LLTIA IKDED.GRLLKFI M VEV
Q2RBR1_ORYSA/169-261                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FNM G TSK VV R      GSG...........TDPHEIDKIRQSLA.NGS.NYCGRIL  ...K D TP W LLTIA IKDED.GRLLKFI M VEV
Q9ST26_ORYSA/150-242                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FNM G TSK VV R      GSG...........TDPHEIDKIRQSLA.NGS.NYCGRIL  ...K D TP W LLTIA IKDED.GRLLKFI M VEV
Q9SC66_ORYSA/150-242                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FNM G TSK VV R      GSG...........TDPHEIDKIRQALA.NGS.NYCGRIL  ...K D TP W LLTIA IKDED.GRLLKFI M VEV
O48547_MAIZE/141-233                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GILYASAG FNM G SSN VV R      GSG...........TDPVEISKIRQALA.AGS.NYCGRIL  ...K D TP W LLTVA IKDED.GRVLKFI M VEV
PHOT1_ARATH/211-303                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FNM G TSK VV R      GSG...........TDADELAKIRETLA.AGN.NYCGRIL  ...K D TS W LLTIA IKDES.GKVLKFI M VEV
Q56Y57_ARATH/211-303                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FNM G TSK VV R      GSG...........TDADELAKIRETLA.AGN.NYCGRIL  ...K D TS W LLTIA IKDES.GKVLKFI M VEV
Q9MB43_ADICA/293-385                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIMYASAG FKM G TSS VI R      GKE...........TDPEEIDRIRECIS.KGS.GYCGRLL  ...K D SA W LLTIS IKDVD.GSVLKYI M VEV
Q9ZWQ6_ADICA/689-782                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIYASTG FNL G TSR VI G      GPD...........TNPADVASIREALA.QGTGTFCGRLL  ...R D SS W LLTIA IKDDL.GSIVKLI V LEV
Q84KS3_ONOSE/249-343                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIYASTG FNL G TSR VI G      GPE...........TNPAVIDSIREALVPQGTGTFCGRLL  ...R D SS W LLTIA IKDDS.GTIVNLI V LEV
Q84KS5_DRYFM/244-338                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIIFASTG FNL G TSR VI G      GPD...........TNPEDVASIRDAVVPRGTGTFCGRLL  ...R D SN W LLTIA IKDDT.GTIVKLV V LEV
Q401Q4_MOUSC/48-137                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIVFASEG YEM G GPE VI Y      GEG...........TSRDEVTRLKQCLV.EGQ.PFCGRLL  ...R D TP W LLTVS VRSAT.GKVVKFI M TEV
Q401Q5_MOUSC/61-145                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             G
Q8LPD9_CHLRE/34-126                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GLVYASEG YAM G GPD VL H      GEG...........TDPKEVQKIRDAIK.KGE.ACSVRLL  ...R D TP W LLTVT IKTPD.GRVSKFV V VDV
Q8LPE0_CHLRE/34-126                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GLVYASEG YAM G GPD VL H      GEG...........TDPKEVQKIRDAIK.KGE.ACSVRLL  ...R D TP W LLTVT IKTPD.GRVSKFV V VDV
Q7USG5_RHOBA/987-1101                       NCR Q       F   T     E  G    FLQ                                        NY    K G  F N     P             GISFVNKG TDM GFSEQ IL R      GEH...........TDNETVLRIRRALG.RGE.SVRELIK  ...R N EP W DLYIT VHDEN.GILTHFV V NDV

VMFASEG YRM G SAK VI K      GPE...........TDRSEVEKLKQALL.DGQ.SWCGRLL  ...R D SS W LLTVS VKDDS.GRVVKFI M VEV

F494 Q513
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 Bβ      Cα          Dα        Eα                                    Fα                      Gβ                   Hβ                       Iβ

Q40XK1_KINRA/196-283                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             G.VWTNPA ERV G G.R VL Q      GPG...........TDREAVARIRRALE.TGD.TVTELLL  ...R D TA W EVVIS VHDAD.GRLTHFV V SDV
Q2N9L9_9SPHN/41-155                       NCR Q       F   T Y      G    FLQ                                        NY    K G  F N     PIVFCNAA ERL G EEKDII R      GAR...........TDESQVARIRDALA..KEEVAVVELL  ...R D ST W ALHLG IYDES.GKLKYFFRS WDV
Q2G5U0_NOVAD/50-163                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GIVFANRA RHL G DEH VV R      GPG...........TDPAAVARIKAALE..REDVIVVELL  ...R D TA W ALHLG VYDAD.GRLIYFF S WDV
EL368                       NCR Q       F   T Y   E  G    FLQ                                        NY    K G  F N     P             GVVYVNQA LDL G ARE IV R      GAD...........TDPEQVRKLREGIA..AERYTVVDLL  ...R D IP W AVHVG IYGED.GTLQYFY S WDI
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