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a₃tδvδtδ−sTFNatureoCommunicationsRF2022RFWYRF 17.4 5

63 nΔΔ−₃tFoΔFwSαly₃osylatδonFonFβors−radδsβFp−roxδdas−Fstru₃turalFandFdynamδ₃alFprop−rtδ−sTF
ComputationaloandoStructuraloBiotechnologyoJournalRF2022RFXVRFYVb]SYWV[ 6.8 0

62 “β−Fmδv−rα−ntFyβFm−p−nd−n₃−FoΔF’u₂strat−F“urnov−rFδnFm−βalop−roxδdas−sFaFandFkTFSSRNoElectronico
JournalRF 1

61 wov−lF”nsp−₃δΔδ₃Fy−roxyα−nas−FΔromF“run₃at−llaFanαustataFlatalyz−sFtβ−F’yntβ−sδsFoΔFkδoa₃tδv−F
uδpδdFv−dδatorsTFMicroorganismsRF2022RFWVRFWX]_ 4.9

60 nΔΔ−₃tsFoΔFp−roxδdas−FandFsup−roxδd−Fdδsmutas−FonFpβysδ₃o₃β−mδ₃alFsta₂δlδtyFoΔFΔδsβFoδlSδnSwat−rF
−mulsδonTFNpjoScienceoofoFoodRF2022RF]RF 6.3 0

59 y−roxδdas−Strδαα−r−dFΔormatδonFoΔFΔluor−s₃−ntFp−ptδd−S₂as−dFnanoar₃βδt−₃tonδ₃sTFColloidsoando
SurfacesoA:oPhysicochemicaloandoEngineeringoAspectsRF2022RF]ZaRFWXbZV] 5.1 0

58 latalysδsFandFnl−₃tronF“ransΔ−rFδnFm−FwovoFm−sδαn−dFv−talloprot−δnsTFChemicaloReviewsRF 68.1 3

57 y−roxδdas−Fj₃tδvδtyFoΔFvyoαlo₂δnF•arδantsFR−₃onstδtut−dFwδtβFjrtδΔδ₃δalFloΔa₃torsTFChemBioChemRF 3.8 0

56 –βatFar−Fδnorαanδ₃Fnanozym−shFjrtδΔδ₃δalForFδnorαanδ₃F−nzym−sTF2022RFZ]RFW[X_YSW[XbW 0

55
nnzym−Svδmδ₃kδnαFvat−rδalsFΔromFm−sδαn−dF’−lΔSjss−m₂lyFoΔFuysδn−SRδ₃βFy−ptδd−sFandF
pSzuadrupl−xFmwjUq−mδnFmwjzym−cFlβarα−FnΔΔ−₃tFoΔFtβ−Ft−yFR−sδdu−sFonFtβ−Flatalytδ₃Foun₃tδonsTF
2022RFXYRFYZ]bSYZ_]

0

54 j₃tδvδtyFoΔFjlF−l−₃trokδn−tδ₃allyFδmmo₂δlδz−dFβors−radδsβFp−roxδdas−TF 0

53 latalytδ₃FR−a₃tδvδtyF’upport−dF₂yFR−doxSj₃tδv−FuδαandsForamδnαcFjFvδnδFR−vδ−wTF

52 lurr−ntFy−rsp−₃tδv−sFδnFprapβ−n−Fxxδd−Skas−dFnl−₃tro₃β−mδ₃alFkδos−nsorsFΔorFlan₃−rFmδaαnostδ₃sTF
2022RFWXRF]V_ 0

51 jpplδ₃atδonsFoΔFprot−δnF₃rosslδnkδnαFδnFΔoodFprodu₃tsTF2022RFXbRF_XYS_Yb

50 wanomat−rδalS₂as−dF−l−₃tro₃β−mδ₃alF−nzymatδ₃F₂δos−nsorsFΔorFr−₃oαnδzδnαFpβ−nolδ₃F₃ompoundsFδnF
aqu−ousF−ΔΔlu−ntsTF2022RFXWZRFWWYa[a 1

49 ’wδt₃βa₂l−Fnnzym−Smδmδ₃kδnαF₃atalystsF’−lΔSjss−m₂l−dFΔromFd−FnovoFd−sδαn−dFp−ptδd−sFandFmwjF
pSquadrupl−xUβ−mδnF₃ompl−xTF2022RF]XaRFWVVZSWVWW 1

48 kδoloαδ₃alFj₃tδvδtyFandFxptδ₃alF’−nsorFyrop−rtδ−sFoΔFpr−−nF’yntβ−sδsFyolym−rTF2022RF_RF 0

47 yrot−δnFsustaδn−dFr−l−as−FΔromFδso₂utyramδd−SαraΔt−dFst−llat−Fm−soporousFsδlδ₃aFnanopartδ₃l−sTF
2022RFZRFWVVWYV 0
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46 Rol−FoΔFw−δαβ₂ourδnαFjmδnoFj₃δdFR−sδdu−FδnFqors−radδsβFy−roxδdas−Slatalyz−dFxRxâ��Smδtyrosδn−F
lrosslδnkFδnF“yrosylFmδp−ptδd−sTF 0

45 jFR−₃y₃la₂l−F”l’“S“yp−Fkδo₃atalystFtoFlatalyz−FqXxXFm−αradatδonFoΔFyβ−nolTF 0

44 jnFjtomSn₃onomδ₃Fnnzymatδ₃Flas₃ad−FlatalysδsFΔorFqδαβS“βrouαβputFRjo“F’yntβ−sδsFoΔF”ltraβδαβF
vol−₃ularF–−δαβtFyolym−rsTF 1

43 nnzym−S“rδαα−r−dFlrosslδnk−dFqy₂rδdFqydroα−lsFΔorFkon−F“δssu−Fnnαδn−−rδnαTF2022RFW[RF]YaY 0

42 lopp−rFwanopartδ₃l−UwSmop−dF“δYlX“xFv −n−Fqy₂rδdsFwδtβFnnβan₃−dFy−roxδdas−Slδk−Fj₃tδvδtyFΔorF
lolorδm−trδ₃Fplu₃os−F’−nsδnαTF 0

41 jnFjtomSn₃onomδ₃Fnnzymatδ₃Flas₃ad−FlatalysδsFΔorFqδαβS“βrouαβputFRjo“F’yntβ−sδsFoΔF”ltraβδαβF
vol−₃ularF–−δαβtFyolym−rsTF 0

40 jss−ssδnαFtβ−FrnΔlu−n₃−FoΔFk−taδn−Skas−dFwaturalFm−−pFnut−₃tδ₃F’yst−msFonFqors−radδsβF
y−roxδdas−TF2022RFWVRFWXa_YSWXaaW 0

39 wSlδnk−dFαly₃osylatδonFδn₃r−as−sFβors−FradδsβFp−roxδdas−FrδαδdδtyFl−adδnαFtoF−nβan₃−dFa₃tδvδtyFandF
sta₂δlδtyTF 0

38 uumδn−s₃−n₃−Fnanomat−rδalsFΔorF₂δos−nsδnαFapplδ₃atδonsTF 0

37 ’p−₃tropβotom−trδ₃Fd−t−rmδnatδonFoΔFαlu₃os−FδnFβumanFs−rumFsampl−sFusδnαF
paraSpβ−nyl−n−dδamδn−FandFalpβaSnapβtβolFasFaF₃βromoα−nδ₃Fr−aα−ntTF 0

36 R−αulatδnαFtβ−FloordδnatδonFnnvδronm−ntFoΔFv−sopor−SlonΔδn−dF’δnαl−FjtomsFΔromF
v−talloprot−δnSvxosFΔorFqδαβlyFnΔΔδ₃δ−ntFkδo₃atalysδsTFXXV[]_Z 0

35 nnαδn−−rδnαF’δnαl−SjtomFrronFwanozym−sFwδtβFRadδatδonSnnβan₃−dF’−lΔSlas₃ad−FlatalysδsFandF
’−lΔS’upplδ−dFqXxXFΔorFRadδoS−nzymatδ₃F“β−rapyTF 1

34 “β−rmos−nsδtδv−Fyolym−rFlonμuαat−dFyrodruαSj₃tδvatδnαFnnzym−FwδtβFnnβan₃−dF“umorFR−t−ntδonF
andFjntδtumorFnΔΔδ₃a₃yTF 0

33 luprδ₃Fxxδd−Fwanozym−sFΔorFkδom−dδ₃alFjpplδ₃atδonsTFWW_SWYY 0

32 “β−Fdδv−rα−ntFpqFd−p−nd−n₃−FoΔFsu₂strat−Fturnov−rFδnFd−βalop−roxδdas−sFjFandFkTF2022RFWWXVXb 0

31 loval−ntFδmmo₂δlδzδnαFβors−radδsβFp−roxδdas−FonF−l−₃tro₃β−mδ₃allySΔun₃tδonalδz−dF₂δo₃βarFΔorF
pβ−nolFr−movalTF2023RFYWXRFWY_XWa 0

30 nΔΔ−₃tsFoΔFβ−mδ₃−llulos−sFonFd−βydroα−natδv−Fpolym−rδzatδonFoΔFmonolδαnolsFwδtβF₃atδonδ₃F₃−llF
wallS₂oundFp−roxδdas−TF2023RFYVWRFWXVYV[ 1

29 wano₂odyikδomδm−tδ₃Fmδn−ralδz−dFvxoFasFaFs−nsδnαFδmmunopro₂−FδnFd−t−₃tδonFoΔFaΔlatoxδnFkWTF
2023RFXXVRFWWZbV] 0
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28 vxoFlatalysδsFv−−tsFkδo₃β−mδstrycFvol−₃ularFrnsδαβtsFΔromFtβ−Fqydrolytδ₃Fj₃tδvδtyFoΔFvxosF
“owardsFkδomol−₃ul−sTF 1

27 lomposδt−FsδlkFΔδ₂roδnFβydroα−lFs₃aΔΔoldsFΔorF₃artδlaα−Ftδssu−Fr−α−n−ratδonTF2023RF_bRFWVZVWa 0

26 jFr−₃y₃la₂l−F”l’“Styp−F₂δo₃atalystFtoF₃atalyz−FqXxXFd−αradatδonFoΔFpβ−nolTF2023RFWWRFWVbV_X 0

25 rnFsδlδ₃oFanalysδsFoΔFp−roxδdas−FΔromFuuΔΔaFa₃utanαulaTF2023RFWYRF 0

24 ’upramol−₃ularFnnzym−Smδmδ₃kδnαFlatalystsF’−lΔSass−m₂l−dFΔromFy−ptδd−sTF2022RFWV[aYW 0

23 vatβ−matδ₃alFvod−lδnαFoΔFnnzymatδ₃allyFlrossSlδnk−dFyolym−rSyβ−nolFlonμuαat−sF”sδnαF
m−t−rmδnδstδ₃FandF’to₃βastδ₃Fv−tβodsTF 0

22 ’−lΔSass−m₂lyFoΔFtβ−Fm−FnovoFm−sδαn−dFy−ptδd−sFtoFyrodu₃−F’upramol−₃ularFlatalystsFwδtβFkuδltSδnF
nnzym−Slδk−Fj₃tδv−F’δt−scFjFR−vδ−wFoΔF’tru₃tur−Sj₃tδvδtyFR−latδonsβδpTF2023RFWVVYVX 0

21
yolyanδlδn−Fnntrapp−dF–at−rSmδsp−rsδ₂l−FYvyjS±n’−FzuantumFmotsFandF“β−δrFjpplδ₃atδonFΔorFtβ−F
m−v−lopm−ntFoΔFanFnnzymatδ₃Fnl−₃tro₃β−mδ₃alFwano₂δos−nsorFΔorFtβ−Fm−t−₃tδonFoΔFW_˛†SnstradδolRF
anFnndo₃rδn−SmδsruptδnαFlompoundTF

0

20 ±nâ��YFdualFatomδ₃Fsδt−F₃atalystFΔ−aturδnαFm−talâ��m−talFδnt−ra₃tδonsFasFaFnanozym−FwδtβF
p−roxδdas−Slδk−Fa₃tδvδtyTF 0

19 o−rrδ₃Fβ−m−F₂FδnFaqu−ousFmδ₃−llarFandFv−sδ₃ularFsyst−msTâ��F’tat−FoΔFtβ−FartFandF₃βall−nα−sTFWSWZ_ 0

18 kδoortβoαonalFoun₃tδonalδzatδonFoΔFvat−rδalF’urΔa₃−sFwδtβFkδoa₃tδv−Fvol−₃ul−sTF 0

17 lar₂onFnl−₃trod−Skas−dFkδos−nsδnαFnna₂l−dF₂yFkδo₃ompatδ₂l−F’urΔa₃−FvodδΔδ₃atδonFwδtβFmwjFandF
yrot−δnsTF 0

16 yrosp−₃tδnαF₂δoS−nzym−sFΔorFaFαr−−n−rF−nvδronm−ntTF2023RFZ[WSZ_V 0

15 kδo₃atalysδsFΔorF₂δor−Δδn−rδ−scF“β−F₃as−FoΔFdy−Sd−₃olorδzδnαFp−roxδdas−sTF2023RF][RFWVaW[Y 0

14 qXxXFa₃tδvatδonFov−rFluS’₃βδΔΔF₂as−sFnanozym−FΔorFtβ−Fr−movalFoΔFamlodδpδn−cFtδn−tδ₃sRF
m−₃βanδsmFandFtoxδ₃δtyF−valuatδonTF2023RFYWWRFWXYYXb 0

13 lontrollδnαFRadδ₃alFyolym−rδzatδonFwδtβFkδo₃atalystsTF2023RF[]RF_[WS_]W 0

12 R−₃−ntFjdvan₃−sFonFy−ptδd−Skas−dFkδos−nsorsFandFnl−₃tronδ₃Fwos−sFΔorFoood₂orn−Fyatβoα−nF
m−t−₃tδonTF2023RFWYRFX[a 0

11 lβδm−rδ₃Fkδo₃atalystFlom₂δnδnαFy−ptδdδ₃FandFwu₃l−δ₃Fj₃δdFlompon−ntsFxv−r₃om−sFtβ−F
y−rΔorman₃−FandFuδmδtatδonsFoΔFtβ−Fwatδv−Fqors−radδsβFy−roxδdas−TF2023RFWZ[RFZ[W_SZ[X] 0
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10 m−v−lopm−ntFoΔFwov−lFnl−₃tro₃β−mδ₃alFkδos−nsorsFkas−dFonFqors−radδsβFy−roxδdas−FΔorFtβ−F
m−t−₃tδonFoΔFlaΔΔ−δ₃Fj₃δdTF2023RFWYRFX[X] 0

9 nΔΔ−₃tFoΔFβδαβSpr−ssur−Fpro₃−ssδnαFonF−nzym−Fa₃tδvδtyFδnFrootsRF₃−r−alsRFnutsRFandFtβ−δrFprodu₃tsTF
2023RFXbbSYXb 0

8 yoly−l−₃trolyt−Fass−m₂lyFwδtβFnanopartδ₃l−Sδmmo₂δlδz−dF−nzym−sTF2023RF]WSa_ 0

7 R−s−ar₃βFyroαr−ssFδnFnnzymatδ₃allyFlrossSuδnk−dFqydroα−lsFasFrnμ−₃ta₂l−F’yst−msFΔorFkδoprδntδnαF
andF“δssu−Fnnαδn−−rδnαTF2023RFbRFXYV 0

6 rronFoxδd−FandF−nzym−Fδnt−rΔa₃−TF2023RFX[_SXa] 0

5 vol−₃ularF₃oSass−m₂lyFoΔFmultδ₃ompon−ntFp−ptδd−sFΔorFtβ−Fα−n−ratδonFoΔFnanomat−rδalsFwδtβF
δmprov−dFp−roxδdas−Fa₃tδvδtδ−sTF 0

4 ply₃osylatδonFδn₃r−as−sFa₃tδv−Fsδt−FrδαδdδtyFl−adδnαFtoFδmprov−dF−nzym−Fsta₂δlδtyFandFturnov−rTF 0

3 rmprovδnαFtβ−Fa₃tδvδtyFoΔFβors−radδsβFp−roxδdas−FδnF₂−taδn−S₂as−dFnaturalFd−−pF−ut−₃tδ₃Fsyst−msTF 0

2 lar₂onFnanostru₃tur−sFΔorF−n−rαyFα−n−ratδonFandFstoraα−TF2023RF[_SbZ 0

1 jFqδαβlyF’ta₂l−Fprapβ−n−Skas−dFv−talFxxδd−FwanoFnnzym−FwδtβFtβ−Fy−roxδdas−Svδm−tδ₃Fj₃tδvδtyF
ΔorFnquδpm−ntSor−−FmδaαnosδsFoΔFmδa₂−tδ₃Fyatδ−ntsTF2023RFaRF 0
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