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Tenebrio molitor 1JAE:A|PDBID| SKN[E LEBQFGvVs QlGlcNlgM
Dendroctonus rhizophagus MN782509 DNKID! CIENK|Y GIAD RIG|G[N|S|L
Dendroctonus valens MN782510 DNK|D CIEMK|Y GIAD RIG|G|N|P|L
Dendroctonus frontalis GAFI01015829.1 DNS[D ClENK|Y GAD RIG|GIN|P|L|
Dendroctonus ponderosae  XP_019767850.1 DNN[D CIENK|Y GIAD R|G|GN|P|L
Anthonomus grandis AAN77138.1 YNT[E ClERK|Y GME RIG|S|N|P|L|
Hypothenemus hampei AHY03307.1 DNKID! CIENK|Y G[I Q) R|G|S|N|P|L|
Ips typographus ADQ54210.1 DNT[D CIEK|Y GILK RID|T|N[P|L
Ips typographus ADQ54211.1 YNT|D CE)YK[Y GILE R[D|TN|P|L|
Odoiporus longicollis AHN92452.2 SNTIE CIEEIK|F G|ID R(G|E[N|P|L|
Cosmapolites sordidus AKN63428.1 KNT[E ClENK|F G[ID RIGIE[N[P|L
Sitophilus oryzae ADM73187.1 KNT[E CIENLIF GIND RIGEN|P|L
Anoplophora glabripennis  XP_018575975.1 SKD|E LEENK|Y GTE QlG[HN|AIL
Callosobruchus chinensis BAD83655.1 KRE|E! LIEJYRHGCE QIG|SIN|Q|L
Aethina tumida XP_019881963.1 KKE[E LEERLIF GTK Q[G|N[NIK|L|
Leptinotarsa decemlineata XP_023015287.1 SKK|E LEEBK[F GVE Q|G|H[N|A|L
Diabrotica virgifera AAG23133.1 KKT|E LEJK|YGTE Q|GIHN|A|L
Anthonomus grandis AAN77139.1 SKKE CEJJK|Y GINL| K|G|Q[C|P|F]
Callosobruchus chinensis ~ ANC73389.1 KRE[E LERRHGFE Q|G|N[N[P|L|
Zabrotes subfasciatus AAF73435.1 KKG|E LDIdVIH GG Q) R|GIQN|Q|L
Tribolium castaneum AGW27506.1 SKH[E IE)AOlY GIL S Q|GIGIN|QIL
Tribolium castaneum AGW27505.1 SKH[E IE)QlY GIL S Q|GIGN|Q|L
Tribolium castaneum XP_969234.1 SKH[E IEEMQO[Y GIL S Q|G|GIN|Q|L
Tribolium castaneum NP_001107848.1 SKH[E IEHOlY GLS QIGIGIN|Q|L|
Blaps mucronata AAO14612.1 TKQ|E LEEMOIF GlVS QlciGN|Q|L
Tribolium castaneum AAA03708.1 SKH[E I|EQMO[Y GIL S Q|G|G[N|Q|L
Tribolium castaneum AGW27504.1 SKHE IERQYGLS QlGIGIN|Q|L
Diabrotica virgifera AAF20998.1 KKTE LEEJIK|Y G[SE Q|G[RIN[D|L
Tribolium castaneum AAA03709.1 SKH|E IEHOY GLS QlG|GN|Q|L
Aethina tumida XP_019881962.1 KKT[E LELF GTK QG| Y|D|K|L|
Tribolium castaneum XP_975485.1 SKHE VIE)MQHAIVS QlGIG|T|QIL)
Tenebrio molitor 1VIW:A|PDBID| SKN|E LEOF Glvs olclGN|Q|L
Tenebrio molitor 1TMQ:A|PDBID| SKN[E LEROFF GVS Q|GIGN|QIL
Phaedon cochleariae 097396.1 SKN[E LEBK|Y GTE QIGININ|AIL)
Agrilus planipennis XP_018335150.1 KST[E I[EJFK|Y S|SN RIG|N|D|K|L|
Onthophagus taurus XP_022909394.1 SAK[E TIE)YK|H S|AE RIGIK|D|Q|L|
Nicrophorus vespilloides ~ xp 017774160.1 KRD[E TIE)FK|Y S|AN| RIG[N|D[K|L
Spodoptera frugiperda AAO13754.1 SRDIE TIEYK|E GME NRRIGNQL)
a7 p12
io moli 1JAE:A[PDBID| QQQQ T...T 0000000000000 —_— TT TT
Tenebrio molitor / / % 300 320 330 340
Tenebrio molitor 1JAE:A|PDBID| NQEITGGS...QI KN P[] TTRIM D|F T|D[ND Q G oP|G s GNL.
Dendroctonus rhizophagus MN782509 TERISNG. . . .AY K|E D|K EGLTKIM S|FE|S|SDQA}R4AD|GD . D|I
Dendroctonus valens MN782510 TIERISNG. .. .AY K|E DK DGLTKIM S|FE|S|SDQA)RFAD|GD . D|T
Dendroctonus frontalis GAFI101015829.1 TERISGE....GS K|E D[] EGLTKIM S|FD|S|SD QA)R4AD|GD . D|I
Dendroctonus ponderosae XP_019767850.1 TEBISNG. .. .AY K|E D|K EGLTKIM S[F E|S|SD QA)R4AD|GD . D|T
Anthonomus grandis AAN77138.1 TEBRISNS. .. .AY] K|E D[K]| EGILPKVM Y[F'D|S|SD QA @4 AIN|GD . D|V
Hypothenemus hampei AHY03307.1 TIERSSG. ...SY K|E S|R DGITKIM D|F S|D|ND Q S)34S[D|GD . N|T
Ips typographus ADQ54210.1 TERISDS. . . . SYMN}KIE YE SGILTKIM S|FE|N|SD QA)4ANIGE . D|V
Ips typographus ADQ54211.1 TEISDE. . . .SY KE Y[E SGILTKIM S|F D|N|SD Q AJB4AN|GE . D[V
Odoiporus longicollis AHN92452.2 NEBRIDSD. .. .VY KD AK DIITTRIL N|F E|GIHD Q A}B3AID|GE . N|T
Cosmopolites sordidus AKN63428.1 DERIDDN. . ..TY K|EAK DTITTRIL S|FE|GHD Q A)334S[D|GD . N|T
Sitophilus oryzae ADM73187.1 NERIDSQ....IF T|N DK DT|ITTRVL K|F D|S|SD QGBI S|N|GD . DT
Anoplophora glabripennis  XP_018575975.1 NQBITGSS...SI K|N P[K TTRIM /|S|F D|SN D Q GIBIN|D|G N G N|T
Callosobruchus chinensis BAD83655. 1 TIQIISGSGGV .EI KK AR GE[TTKLF| S|Y D|S|ND Q G)B4G|Y|GD . E|T
Aethina tumida XP_019881963.1 N|QBITGSS...SI KN P[K TTRIM A[F D|D|KD Q P34 Q[D[E NK N|T
Leptinotarsa decemlineata ~XP_023015287.1 NQBIGDDN. . .RI KN P|K TTRIMESF|D|F NJAJHD Q G)BSIS|NG . N|T
Diabrotica virgifera AAG23133.1 NQIIDGSS. . .AT KN P[K TTRLM A[F D|S|HD Q G)RGlO). . . .|.
Anthonomus grandis AAN77139.1 TIERIDNN. . . . QF K|D G|N AGVPKVM E[F D|GRD S G)4H[D|DNF N|T
Callosobruchus chinensis ANC73389.1 TIOIISGSGGI.TI K|Q S|K GH|IT TKLF| S|Y N|N|ND Q G)B34NN|N G . E|T
Zabrotes subfasciatus AAF73435.1 TIQBIDNG . RV KIEAK AE[IPKLF Y[FNDINKQG).|.|. . . .|.
Tribolium castaneum AGW27506.1 NIOWITGGS . . . QI KN P[K TTRLM A[F D|S|ND Q Gi350|D|G A G N|L
Tribolium castaneum AGW27505.1 NIQRITGGS . . . QI KN P[K TTRLM A[F D|S|ND Q G)330|D|G A G N|L
Tribolium castaneum XP_969234.1 NIOWITGGS . . . QI KN P[K TTRLM A[F DIN|N D Q G}350D|G A G NIL
Tribolium castaneum NP_001107848.1 N|QRITGGS...QI K|N P[K] TTRLM A[F D|N|ND O G)350ID|G A G N|L
Blaps mucronata AAO14612.1 NIOWITGGS . . . QI KIN P|K| TTRVM A[F D|N|N D A G)330|D|G NG N|T
Tribolium castaneum AAA03708.1 NQIITGGS . . .QI KN PK TTRLM AlF DIN|N D Q G}350|D|G A G N|L
Tribolium castaneum AGW27504.1 NIOWITGGS . . .QI KN P[K TTRLM A[F D|S|ND Q G}350|D|G A G N|L
Diabrotica virgifera AAF20998.1 NORIDGSS .. .AI K|N PK] TTRIMES YAFDHRD QG .[.|. . . .|V
Tribolium castaneum AAA03709.1 NOQRITGGS . . .QI KN P[K TTRLM A[F DININ D Q G}340ID(D A G N|L
Aethina tumida XP_019881962.1 NQBITGSS...SI KN P[K TTRIM A[F D|N|KD Q P)=320[D|ONQN|T
Tribolium castancum XP_975485.1 NIOWITGST...QI KN P[K TITTRVI A[F D|D|Y D Q G}330[D|G D GN|L
Tenebrio molitor 1VIW:A|PDBID| NIQBITGGS...QI KN P[K TTRIM D|F T|D|N D Q G)34Q[D|G S GN|L
Tenebrio molitor 1TMQ:A|PDBID| N[QEITGGS...QI KN PK TTRIM D|F T|D|N D Q G)3Q[D|G S GN|L
Phaedon cochleariae 097396.1 NIORITGSG. . . AI|LTP4KINP|R] TTRIM S|F D|Y|ND QG)RHTIOG . . .
Agrilus planipennis XP_018335150.1 NQBIGHGAGGAETL K|V P[K STQVM D|F E|N|SD A G334 H[D|IDNGN|T
Onthophagus taurus XP_022909394.1 N|QIGHGAGGAD I[L TH4K D S[K TTRVM AlF D|D|T D A G35 AID|GNGN|I
Nicrophorus vespilloides ~ xp_017774160.1 NQRIGHGGGGDMY| K|N S[K STRVM D|F KID|S D O G)=350[D|A Q G N|T
Spodoptera frugiperda AAO13754.1 NQIIGHGAGG . NI KN AK]| WPQLM D|F H|D|TE A G}33MD|S S GN|L




B13 B14 n9 o9 B15 B16

Tenebrio molitor 1JAE:A|PDBID| =» TT =TT 0200 00000.0000000 > >
359 369 379 389 399
Tenebrio molitor 1JAE:A|PDBID| ISP|G INDPNTCsNG. .[Y V. .[CER VY Q. QI E[C T|Q[V|E[NW WS N[D|D|
Dendroctonus rhizophagus MN782509 LSP|GF|TIE[D|GT C|TNG|. .[WI|. .|C|O IFN| .UV S|G T|E|L{N|N W T|A D|G|D
Dendroctonus valens MN782510 LSP|GF|TE[D|G|T C|TING|. .[WI|. .[C|Q IEN. UV S|G T|E|L|N|N W T|]A D|G|D
Dendroctonus frontalis GAFI01015829.1 L SP|GF|TIED|GITCITING. .[WI|. .[C|Q IFN[. IV /|S|G T|E|L|N|N W T|V E|G|D
Dendroctonus ponderosae  XP_019767850.1 L Sp|GF[TEDGITC|TNG|. .[WI|. .[C|Q IFN| .V /|S|G TE|LN VD|G|D
Anthonomus grandis AAN77138.1 LSP|GFND|G|T C|TING|. .[WV]. .|C|Q IFN .V S|G TI|E[L|T|N WW|S G|G|D
Hypothenemus hampei AHY03307.1 L SP|GF|KE[D|G|T C|TING|. .[WI|. .[C|O] IFN. UV s|G I|E|L{T|N WW|S G|G|D
Ips typographus ADQ54210.1 LSPEF|GE[D|G|S C|TING|. .[WV]. .|C|Q] IFN. |V |G T|D|L|T|N W W[V G|G|D
Ips typographus ADQ54211.1 LSPEF|GED|clsCTNG]. .[WV]. .|C|O IFN .UV S|G TIE|L|T|N W WV G|G|D|
Odoiporus longicollis AHN92452.2 L SPEF|G[SD|G|SCITNG|. .[WV]. .[C|O IFN. |V A|G T|D|L|N|N W W|D N|G|D
Cosmopolites sordidus AKN63428.1 LSP|EF|GS|DIG|S C|TING|. .[WV]. .[C|O IFN .V T|G T|D[L|T|N W WD N|G|D
Sitophilus oryzae ADM73187.1 LSP|EF|GSP|GAC|TING]. .[WV]. .[c|O IVEN .3V /|S|G TIE[L|T|N W W|D N|G[S
Anoplophora glabripennis  XP_018575975.1 A GP|SF|ND[D|G|S C/GNG|. .[WV]. .|CE[H IYN. SV G|T T|E|V|T|N WW|D N|DD
Callosobruchus chinensis  BAD83655. 1 LGAEI[K|.[D|N|SC|SING|. .[WV]. .[CIE IYN .3V Q|G T|P|L|T|N WW|T D|G[N|Q
Aethina tumida XP_019881963.1 1 sP|GI|NDPDE|TC/ISNG. .|W .|C|E] IAN|. V| L|G T|E|I[N|H W W|S N|G|D
Leptinotarsa decemlineata  XP_023015287.1 1 SPGENGD|GTCTNG. .[WV]. .[C|E ITN|. IV Q|G T|G|L|N|D W W|D N|N|D
Diabrotica virgifera AAG23133.1 . QP|GFNAD|GIT C[TING]. .[WV]. .[C|EH IFN. |9V |G T|D|V|T|N W W|S D|G|N
Anthonomus grandis  AAN77139.1 LSP|VY[TIE|T|G|. C|SING|. .[WT|. .[C[E VVG .V AlG T|D[MQI|Q Y W|S NIG|.
Callosobruchus chinensis  ANC73389.1 LGP|GVIKP|DIN|T C|SING|. .[WV]. .[C|E IYN. UV H|G T|P[MAIN W W|T D|G[N|
Zabrotes subfasciatus AAF73435.1 . ... .[clopNI ClaEG|S GW V]. . |ClE[H IAN. UV /|S|G T|D|M|T|N WW|T D|G|Y|
Tribolium castaneum AGW27506.1 ISP|S IINDD|GITClGNG]. .[YV]. .|C|E[H IFN| .V O|E T|G|T|E[N W W|S D|G|N
Tribolium castaneum AGW27505.1 I SP|S IND[DIGITCIGNG|. .[YV|. .|C[EH IFN . B 0|G T|G|Z[E[N W W|S D|GIN|O)
Tribolium castaneum XP_969234.1 I SP|S I|NDD|G|T CIGNG|. .|YV]. .|CIE IFN. 5V Q|E T|G|I|E|N WW|S D|G|N|
Tribollum castaneum NP_001107848.1 1 sPp|SI|IND[DIG|TCIGNG|. .[YV]. .|CIE/H IFN .V Q|G T|G|I|E[N WW|S D|GN
Blaps mucronata ARO14612.1 ISP|S I|NDD|E|T CIGNG]. .[WV|. .[C|E TYN|. AV /|AIG T|D|I|AN W W|S N|D|D|
Tribolium castaneum AAA03708.1 I SP|S I|NDD|GTCIGNG|. .[YV]. .|CIE IFN. UV Q|E T|G|I|E[N WW|S D|G[N|
Tribolium castaneum AGW27504.1 ISP|s IND|P|G|TClGNG|. .[YV]. .|C|El IFN .|V Q|E T|G|T|E[N W W|S D|G[N|Q
Diabrotica virgifera AAF20998.1 KQAGFNTDN|T C|TING]. .[WI. .[C|E| IYN. UV D|G T|G|I|N|N W WS N|G|H|
Tribolium castaneum AAA03709.1 ISP[S I|ND[D|G[TClGNG|. .[YG|. .[C|E IFN. RV 0|G T|G|I|E[N W W|S D|G|N|
Aethina tumida XP_019881962.1 1sP|GINED|GTCSNG. .[WV]. .[C|E IAN| .33 L|G TE|T|N[H wwW]s N|G|D
Tribollum oastaneum XP_975485.1 ISP|IIND|DGITCIGNG|. .[YV]. .|C|E! IFN| .V Q|G T|G|I|E[N WW|S D|G|N
Tenebrio molitor 1VIW:A|PDBID| I SP|GINDN[TCISNG]. .[YV|. .|C|E/H VYG .UV E|G T|Q|V|E[N W w|S N|D|D
Tenebrio molitor 1TMQ:A|PDBID| ISP|GINDDIN|TCISNG|. .[YV]. .|C|El VY.V J|E|G T|Q|V|E[N W WS N[D|D|
Phaedon cochleariae 097396.1 . . PIGF|N|S|VIR[N L{H[Q .|. .[W V|G G|AIN| I LRV)IY] DG T|S|I|S|N WW|S D|G|N
Agrilus planipennis XP_018335150.1 1 sp|SIINADID|TCIGNG|. .[WI|. . |C|E|H IYN .UV E|G T|E|V|Q|E W W|S D|G|N
Onthophagus taurus XP_022909394.1 1IsP(GINY[DDTCISNG|. .[WV|. .[C|E IYN|.ZIV] K|G T|E|L|N|D W W|S N|G|A
Nicrophorus vespilloides  xp_017774160.1 1 salG I|NN[D|TCISNG|. .[W1. .|C|E TYN. 9V K|G T|E|T|E[N W WS N|S|D,
Spodoptera frugiperda AAO13754.1 Ispsmsbggcw. w1. .|cE| 1YS|. 5V GIN S|A|L|S|N W W|D N|G|G
3 3
B17 B18 $20 B2l p22 23

io moli 1JAE:A|PDBID > > =T T=> > TT > TT
Tenebrio molitor / / 400 a0 420 440 aso0
Tenebrio molitor 1JAE:A|PDBID| AF[TN|G[G] . [D LN|QN[T] P S[GCCSETERES V T V|G| [Alp[T|s[lcsa
Dendroctonus rhizophagus MN782509 AI(s I|N|G|.[D F E[AN[V| S MNGE[T[SST I TV|S(G|. [§E|AE|T|H|I|S SD
Dendroctonus valens MN782510 A1|s I|N|G[.[DFEAN S NGE[T[ENT I KV|S|G|. [E|AE|T|H|I|S SD
Dendroctonus frontalis GAFI01015829.1 AT|s I|N|G. D F E[A NV S NGEMTISHT VK V|S[G|. [HE|AIQ|T|Q|I[SAD
Dendroctonus ponderosae XP_019767850.1 AI|s I|N|G|.|D F E[AN[V S NGEMTISYT VK V|S[G|. [EE[AE|T|H|I[S SE
Anthonomus grandis AAN77138.1 T[S I|N|G[.|D IN|SN|T P| SING S[™T[EINT V T V|S|G|. [gS|AlY|I|S|I|S S G
Hypothenemus hampei AHY03307.1 A1(s I|N|D|.|S L D[S D[V| P siNGs[™T[ENs 1 TV|s|ql. [EK[AH[T|S[IASD
Ips typographus ADQ54210.1 AT V|E|G|. [N I N|AD|T] P VIDGK[Ys[ERIT vV T V|S|G|. [EKIAH|IE[IATIG
Ips typographus ADQ54211.1 A1|TVIE|G].[E INJAD|T P VDG HETIESIT v N V|s(c| . @KIAH|TE[V|S TE
Odoiporus longicollis AHN92452.2 AAIT AlS|G| . [D I N|T S|T Al VIDG Q[ T{&34T L T V|S[D|. S|VIE|LIGAD
Cosmapolites sordidus AKN63428.1 AAIT AlS|Gf. [D I N|A ST P EDGQ[T[EAT L T 1|S|G]|. N|V|QILIGAD
Sitophilus oryzae ADM73187.1 AA(T VIN|E[ . [D I A|T S|T| P| VNG A T[T L T V|S|G|. Y|VIE|L|GGA
Anoplophora glabripennis  XP_018575975.1 AF|T LIN|G| . [D I N|Q S|L] P D|NG S[e] T[e}{S V T V|D|D| AA[T|S|LISSG
Callosobruchus chinensis BAD83655. 1 AF|T V|S|G|.|D I S|AD(U P S VV T V|D|G] A/H|I|D|V|SG .
Aethina tumida XP_019881963.1 AF|T N|G|G| . [D I N|E N|Li P ENG S[IT[E¥M V T V[S|G] . S|V|S|L[RQD
Leptinotarsa decemlineata XP_023015287.1 AF|(T V|S|G|.|D I N|T T|T P ENG S[e]T[e}{S V N V|D|G Als|v|s|Lis SN
Diabrotica virgifera AAG23133.1 AF|T L|Q|G| . [D I N|Q S|T| P E [ T[e34T V N V|D(G AAI[S|LISTN
Anthonomus grandis AAN77139.1 AT(T I|G|G|.|D IN|QG|T Al SING S[™T[E4T V T V|S|G]| . [EN|VIQ[VIQ[LISAG
Callosobruchus chinensis ~ ANC73389.1 AF|T V|S|G| . |D I N|A DL Pl INN s T[&4V VK V|D|G AH|T|QIVINAA
Zabrotes subfasciatus AAF73435.1 AF|S Ls|G|. [D I KA DL P SINNS[™T[EIT V T V[RIG AIT|I|H[LISSG
Tribolium castaneum AGW27506.1 AF|T 1/G|Y|.|D L N|QH|L P EING s[els[EdT 1 T V|G|G AD|I|S|LIGAN
Tribolium castaneum AGW27505.1 AF|T I|G|Y|.|D L N|QH|L] P ENG S[elS[&{T I T V|GG, AD|I|S|LIGAN
Tribolium castaneum XP_969234.1 AF|T I|G|Y|.[D LN|QH|L 2 E[NG S[™S[EIT I T V|GG AD|I|S[LGAN
Tribolium castaneum NP_001107848.1 AF|T I/GY|.|D LN|QH[L P EING S[elS[E}JT I T V|GG AD|L|S|LIGAN
Blaps mucronata ARO14612.1 AF|T N|G|G{ . |D I N|Q T|L| P| E(GGS[MT[&YT V T V|D|G AIN|I[S|LIGAA
Tribolium castaneum AAA03708.1 AF|T I/G|Y|.|D L N|QHIF| P ENG S[eIS[&}{T I T V|GG AD|I|S|LIGAN
Tribolium castaneum AGW27504.1 AF|T I/GY|.|D L N|QH[L P ENGs[s[&dT 1 T V|G(G AD|I|S|LIGAN
Diabrotica virgifera AAF20998.1 AF|T L{Y|G|.|D I K|Q S|L| P| EKGS[®T[&4T VN V|D|S AAI[S|LISTN
Tribolium castaneum AAA03709.1 AF|T I|GlY|.[D LN|QH|L P E[NGS[SS[EST I T V|GG AD|I|S|LGAN
Aethina tumida XP_019881962.1 AF|T N|G|G|. [D I N|Q S|L P ENGS[TISHT v T V|S|G|. F|I|FHWVK
Tribolium castaneum XP_975485.1 AF|T I|G|Y] . |D L N|Q H[L P ENGT[®T[E}ST I I V|GE AD|LIS|LIGAN
Tenebrio molitor 1VIW:A|PDBID| AF|T N|G|G| . |D L N|Q N|L) P S|GG s[™T[eddS V T V|G[D| AID|I[S|LIGSA
Tenebrio molitor 1TMQ:A|PDBID| AF|T N|G|G| . |D L N|Q N|L| P S|GG S[™T[eddS V T V|G[D| AD|I|s|LiGsA
Phaedon cochleariae 097396.1 AF|T LJAIG] . [D I N|GN[L P EING S[&IT[E3JT V N V|D|G AlY|I|T|LISSG
Agrilus planipennis XP_018335150.1 AF|TNE|G|. [D L R[N T|LJ P D|NG A T[ENS V T V|G|S AH[I|ELILS S
Onthophagus taurus XP_022909394.1 AF|TN|G|G[.[S IN|QD P VDG QY T[T V N V|G]D GY[V|S|LEEN
Nicrophorus vespilloides ~ xp_017774160.1 AF|T NW|G| . [D L N|QD|L P INAKETIESHT 1 EVIRK AR[T|E[LIKAN
Spodoptera frugiperda AAO13754.1 JF|N NE[Y|WD L N|E T|LJ P __SGSNTRVTVG[Q A/H|T|S|LIGAN
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