<223> 55<400> 37 atg ago aag cac gta cac gat tac tac gcg aag aag aag cac gac cac 48 Met Ser Lys
His Val His Asp Tyr Tyr Ala Lys Lys Lys His Asp His 151015 13/75 gat cat gac cac gac gtc cac gag
gag ate gag gac egg gac gag ggt 96 Asp His Asp His Asp Val His Glu Ala lle Gin Asp Arg Asp Glu Gly
5202530 cog cog tog gaa ttc gag atc atg ago age gee atg cag gag ctg ctg 144 Pro Pro Ser Gin Phe
Gin lle Met Ser Arg Ala Met Gin Gin Leu Len 10%?#1)45 gaa gag aag ggc gtc gtc ace gag gag cag gtc
egg ego ago atg gag 192 Gin Gin Lys Gly Val Val Thr Ala Gin Gin Val Arg Arg Ser Met Gin 15505560
aag ttc gag gaa gag ctg ccc tat egg ggg gcg egg gtc gtc gcg cac 240 Lys Phe Gin Gin Gin Leu Pro Tyr

Arg Gly Ala Arg MalwadAla Higg065707580 goo tgg ace gac tag gaa ttc aag aag Ogg Ctg ctg gcg gac
agc aag 288 Ala Trp Thr Asp Pro Gin Phe Lys Lys Arg Lea Let Ala Asp Gly Lys 25859095 gee gee gtc

tog gag ttc ggc =t grat tRgyascgée gag egg ctg ate 336 Ala Ala Val Set Glu Phe Gly lle Asp Len Gin

Ala Gin Argd en JJ]%G@O199&2({%ggﬁ&a&gggsgggog%gggegggegggbgg%c ant gtc ate gtg tac acg ctg 384
Ala Val Ala Asn Thr Thr Asp Val His Asa Val lle Val Cys Thr Len 35115120125 tac tog tgc tac cog cgc

acg ctg ctc ggc atlg tog eoPecemag tac 432 Cys Sex' Cys Tyr Pro Arg Thr Lea Len Gly Met Pro Pro
Thr Trp Tyr 401§%L§>51§9 aag age gat aac tac age tag ogo gtg gtc tac gaa cog age gag gtg 480 Lys
Set Asp Asm Tyr Arg Ser Arg Val Val Tyr Gin Pro Arg Ala Val

«170> PatentIn version 3.1
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<220> :
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50
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<211> 11
<21 2> TINE
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45145 .150155160 ctg aag gaa ttc ggc acc gtg ctg cog gag age gtc acc gtg ego gtg 528 Len Lys Gin
Phe Gly Thr Val Leu Pro Glu Arg Val Thr Vol Arg Vol 50165170175 cac gac toe ant gee gac atg age
tac gtg gtg atc coo atg ago cog 576 His Asp Ser Asn Ala Asp met Arg Tyr Val Val lle Pro Met Arg Pro
180185190 cag gga ace gag ggc tgg age gag gag egg etc gcg gag ctg ctg acg 624 Gin Gly Thr Gin
Gly Trp Ser Gin Glu Arg Len Ala Gin Lea Lea Thy,}4/75 195200205 cgc gao acg ctg gtg ggg gtc acc
gtg eta aaa gtg gaa wt. gga agt 672 Avg Asp Thy Lea Val my Val Thy Val Pro Lys Val mu Val Gly Ser
210,215220 cga aag tog aaa ggc gga agt aaa ace ego tag 705 10 Avg Lys Ser Lys Gly Gly Ser Lys
Thr Avg 2252305248:0> 38 15 <211> 234 <212> PLIT <213> Unknown <220> 20 <223> Metagenone -
alpha unit nitrile Mpatasmﬁamg@> 38 Met Ser Lys His val. His Asp Tyr Tyr Ala Lys Lys Lys His Asp

His 25151015 A§§?Eﬂs és? Yal.His Giu Ala lle Giu AspGlu Gly 20250 30 Pro Pro Sex Gin Phe
Gin lle Met ger Avg Ala"Mét &ln G u peu Lea 354045 35 Glu Glu Lys Gly Val Val Thr Ala Glu Gin Val
Avg Avg Ser Met Glu 505560
<220>
«221> migc Ieature
<222>  (3)..(3)
10 . <223» a or g or ¢ or t/u
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55
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40 Lys Phe Glu Glu Glu Lea Pro Tyr Avg Gly Ala Avg Val Val Ala His 65707580 Ala Trp thy Asp Pro
Gin Phe Lys Lys Avg Lea Lea Ala Asp Gly Lys 45859095 Ala Ala Val Ser Glu Phe Gly lle Asp Lea Glu
Ala Gin Avg Leu lle 100105110 50 Ala Val Ala Asn T Thy Asp Val His Asn Val lle val Cys Thy Leu
115120125 55 cys Ser Cys Tyr Pro Avg Thy Lea Lea Gly Met Pro Pro Thy Trp Tyr 130135140 15/75
Lys Set Asp Asn Tyr Arg Ser Arg Val Val Tyr GII:;”E/. Arg Ala Val 145150155160 lieu Lys Glu Phe Gly
Thr Val lieu Pro Glu Arg Val Thr Val Arg Val 165170175 His Asp Ser Asn Ala Asp Met Arg Tyr Val Val
lle Pro Met Arg Pro 10180185190 Gin Gly Thr Glu sly Trp Ser Glu GIn Arg Lei Ala Glu Leu lieu Thr
195200205 15 ArgAsp Theliep \al Sly Yal Thr Val Pro Lys Val Glu Val Sly Ser 210215220 20 Arg Lys
Set Lys Gly Gly Set Lys Thr Arg 225230 25<210> 39 <211> 657 <212> DNA <213> Unknown
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<223> Metagenome - alpha unit nitrile hydratase - M12K24 <220> <221> CS 35<222> (1)-(657)
<223><400> 39 atg tcg gac gga aca ace att gga ate cag goo gcg aca ace ctt age 40 48 Met Ser
Asp Gly Thr Thr lle Gly lle Gin Ala Ala Thr Thr Lieu Arg 151015  tea gcc atg mac att cca got cgt gaa
ttc gee ate cag ago act gag 4596 Set Ala Met Asa lle Pro Ala Arg Glu Phe Ala lieu Gin Arg Thr Ala
20.2530  cog gtc gag cag cgt gtc gac gag etc 2&% gag gag etc gac gee ego 50 144 Pro Val Glu Gin
Arg Val Asp Ala lle Gin Ala Ala lieu Asp Glu Avg 354045  ggt ttg aac gee agt gac gca gtc cag gaa
ttg age cac ctg gcg gag 55 192 Gly Lau Asn Ala Set Asp Ala Val Gin Glu lieu Sex' His Leu Ala Glu
505560 16/75 gaghgaa ggg att cog ego sat ggc gcg egg gte gtc gee aaa gee tgg 240 Glu Gin Trp lle
Pro Arg Asn Sly ddamirgedtaleVal Ala Lys Ala Trp 65707580 gtc gac cog gaa ttc age gag egg ctt ctg gee
gac ggt age gee’dee 288 Val Asp Pro Glu Phe Arg Ala.Arg Lau Lieu Ala Asp Sly Arg Ala Ida 859095
gtt gee gaa gtg ggc ctc tag atg cog aag cat cac egg cac etc gtg 336 Val Ala Glu Lieu sly Lieu Ser Met
Pro Lys His His ArgoHisd_ieu Val 100105110 gtg ctg gag aac acg cog age gtg cag sac gtc atc tgc tgc
acg cag 384 Val€igr Gk Mn Thr Pro Ser Val Gin Mn Val lle Cys Cys Thr Gin 115120125 tgc tog tgc

-acg gag ttc acg gﬁé%@te %ggl@@g ccc gac tgg tac 432

10
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220>
185  «221> misc_feature
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40 <221> nisc_feature
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<212> DNA
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Cys Ser Cys Thr Ala Phe Thr lle lle Sly Lieu Pro Pro Asp Trp Tyr 130135140 aag gac ctg gaa tee ego
gag age gtc gtc egg gag tag ago ace gtg 480 .Lys Asp Lieu Glu TynArg Ala Arg Val Val Arg Glu Ser
Arg Thr Val 145150155160 30 dtg aag gag atg gga ctg gat ctg act egg gat gtc gaa att ago gtc 528 Lieu
Lys Glu Met Sly Lieu Asp Lieu Pro Arg Asp Val Glu lle Ara Val 165170175 35 tgg gat ace act gee gac
acg ego tac atg gta ttg cog gta cag cog 576 Trp é?}% Thr Thr Ala Asp Thr Arg Tyr Met Val Lets Pro Val
Sin Pro 180185190 40 cog gee ace atc ggc tgg ccc gag gag aaa ctg gto gac ate gtg acg 624 Pro Glu
Thr lle Sly Trp Pro Glu Gin Lys Lieu Val Asp lle Val Thr 195200205 45 ego gac ggc atg ate ggc gtc
gcg cgg gta tag 657 Arg Asp Sly Met lle Sly Val Ala Arg Val 210215 50 <210> 40 <211> 218 <212>
PRT 55 <213> Uaaknewn <220> <223> Metagenome - alpha unit nitrile hydratase - M12R24 17/75
<400> 40 Met Set#p GHFAr Thr lle Gly lle Gin Ala Ala Thr Thr Lett Arg 51015 5

5 <220>
«2Z1> migc feature
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<2Z3>» a or g or ¢ or t/u
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Set Ala Met Asn lle Pro Ala Arg Gin Phe Ala Lea Gin Arg Thr Ala 202530 10 Pro Val Gin Gin Arg Val
Asp Ala lle Gin Ala Ala Leu Asp Gin Arg 354045 15 Gly Lea Asn Ala Set Asp Ala Val Gin Gin Lee Set
His Len Ala die 505560 Gin Gin Trp lle Pro Arg Asn Gly Ala Arg Val Val Ala Lys Ala Trp 2065707580
Val Amp Pro Gin Phe Arg Ala Arg Len Leu Ala Asp Gly Arg Ala Ala 059045 25 Val Ala Gin Len Gly
Lea Ser Met Pro Lys His His Arg His Len Val 10%}9;110 30 Val Lea Gin Asn Thr Pro Ser Val Gin An
Val lle Cys Cys Thr Gin 115120125 35 Cys Ser Cys Thr Ala Phe Thr lle lle Gly Lea Pro Pro Asp T
130135140 Lys Asp Lea Glu Tyr Arg Ala Arg Val Val Arg Gin Set Arg Thr Val 40145150155160 Len
Lys Glu Met Gly Les.Asp-Lea Pro Arg Asp Val Gin lle Arg Val 165170175 45 Trp Asp Thr Thr Ala Asp
Thr Arg Tyr Met Val Len Pro Val Gin Pro 180185190 50 Pro Gin Thr lle Gly Trp Pro Gin Gin Lys Lea

Val Asp lle Val THP$95260205 55 Arg Asp Gly Met lle Gly Val Ala Arg Val 210215 <210> 41
ggcogghcct ¢

5 11

<210> 15
<21i> 15

10 <212> DA
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15

<400s> 15
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<212> DNA

<213> Artificial
25

<22 0>

«223>  Primer

<4D0> 16
30 geoocgee
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35 <213 15
<212> DHA
<31%> Artificiasl

<220
&40 <223> Primer

<400> 17
ggogetaaay thght
15
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«210> 18
«211» 12
<212> DHNA
50 <213> Artificial

<220
<283> Primer

55 <430> 18
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12



18/75 <211> 699 <212> DNA <213> Unknown 5<220> <223> Metageneme - alpha unit nitrile
hydratase - M29M24 <220> <221> CDS 10<222> (1)..(699) <223> <400> 41 atg gag acg aca cgc
Cgc ggc ttc ttg aag aaa gcc ggg acc gee gee 15118 Met Glu Thr Thr Arg Arg Gly Phe Lou Lys Lys Ala
Gly Thr Ala Ala 151015 ggt gcg acg gct geca ccc gtt gga ctc gce aag atc got cac too cac 2096 Gly
Ala Thr Ala Ala Pro Val Gly Lou Ala Lys lle Ala His,ser His 202530 gag cac cag gcc gtt cot too gac
ctc acg ate cgg gtc aag too ctc 25144 Glu His Gin Ala Val Pro Ser Asp Lou Thr Let Arg Val Lys Ser
Len 354045 gas tcg ctg ctg gtc gag aag ggt ctc gtg gac cgt gag gcc etc gac 30192 Glu Ser Lou
Lou Val Glu Lys Gly,Lou ¥al Asp Arg Glu Ala Lou Asp 505566 gtg etc gtc gat acc tao gag aac aag
atc ggt cog cga aaciggcagct 35240 Val Lou Val Asp Thr Tyr Glu Asn Lys lle Gly Pro Arg Asti Gly Ala
65707580 ER gft% gag tgg gtc gat ccc gag tee aaa gag ago ctg 40288 Arg Val Val Ala
Arg Ala Trp gal ﬁ% s Glu Arg Lou 859095 ctg aaa gad gcc acc tog gag atc gcc gag
ctc ggt tac acc gggazgec 45 336 Lou Lys Asp Ala Thr Ser Ala lle Ala Glu Lou Gly Tyr Thr Gly Ala
100105110 cag ggeyagmdestg gtg gag etc gag aat ace ccc gag gtg cac aac

<&00> 185
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<213> Artificizl
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20  «223> pPrimer
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<220
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<213> 15
55 <2i2> DNA
<213> Aytificial
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50 384 Gin Gly Glu His Net Val Ala Let Glu Asn Thr Pro Ala Val His Asn 115120125 ctc gtc gtt tgc
acg ctc tgc too tgc tat cca tag ccg gtg ate ggt 55432 Lou Val Val Cys Thr Lou Cys Ser Cys Tyr Pro Trp
Pro Val Lau Gly 130135-140 19/75 ctg ccc cog gtc tgg tac,aaa tog gcg ccc tac cga tog ego tcg gtc 480
Lets Pro Pro Val Trp Tyr Lys Ser Ala Pro Tyr Arg Set Arg Ser Val 145150155160 ate gat cog ego gcc
gtt etc ggc gag ttc ggg ctc gag ctg cog gaa 528 lle Asp Pro Arg Gly Val Lets Gly Glu Phe Gly Lets Glu
Lets Pro Glu 165170175 ggg gtc gag gtg ego gté'ié% gac tog acg gcg gag ate cgg tat cto 576 Gly Val
Glu Val Arg Val Trp Asp Ser Thr Ala Glu Leu Arg Tyr Lets 180185190 gtt ttg cog gag egg ccc gaa ggc
acg gcg ca ctg age gaa gaa gcg 624 Val Lets Pro Glu Arg Pro Giu Gly Thr Ala Gin Lets Set Glu Glu
Ala 195200205 eitngeg gat etc gic ace egg gat gee atg ate ggc gtc gcg aaa gtc 672 Lett Ala Asp Lela
Val Thr Arg Asp HiatMeeie &lyteal Ala Lys Val 210215220 tcg ttg ccc gag ggc gge gee gaa tga 699
Set Lets ProsAIaJéIy Gly Ala Glu 225230 30 <210> 42 <211>-232 <212> PPP 35 <213> Unknown
<220> <223> Metagenome - alpha unit nitrile hydratase - M29M24 '

<210> 24 :

<211> 13

<Z2l2> DA
10  «213> artificizl

<220>
=223> Primer
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<400> 27
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40 <400> 42 Met Glu Thr Thr Arg Arg Gly Phe Lets Lys Lys Ala Gly Thr Ala Ala 151015 45 Gly Ala Thr
Ala Ala Pro Val Gly Lets Ala Lys lle Ala His Set His 20.2530 50 Glu His GIn Ala Val Pro Set Asp Lets
Thr Lets Arg Val Lys Set Lets 354045 Glu Bar Lets Lau Val Glu Lys Gly Lets Val Asp Arg Glu Ala Lets
Asp 55505560 20/75 Arg Val Val ala Arg Ala Trp Val Asp Pro Ala Tyr Lys Glu Arg Leu 859095 5 Leu
Lys Asp Ala Thr Ser Ala I1e Ala Glu Leu Gly Tyr, ggg Gly Ala 100105110 10 Gin Gly Glu His Met Val
Ala Leu Glu Asn Thr Pro Ala Val is Asn 115120f 15 Lets Val Val Cys Thr Leu Cys Ser Cys Tyr Pro
Trp Pro Val Leu Gly 130135140 Leu Pro Pro Val Trp Tyr Lys Ser Ala Pro Tyr Arg Ser Arg Ser Val
20145150155160, lle,Asp, Pro Mg Gly Val Leis Gly Glu Phe Gly Leu Glu Leu Pro Glu-165170175 25
Gly Val Glu Val ArgeValokep Asp Ser Thr Ala Glu Leu Arg Tyr Leu 18018%$190 30 Val Leu Pro Glu Mg
Pro Glu Gly Thr & Imittisti SeGlu Glu Ala 195200205 35 Leu Ala Asp Leu Val Ph= Arg Asp Ala
Met lle Gly Val Ala,|Lys Val
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<220>
<221> misc_feature
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210215220 Sea: Leu Pro Ala Gly Gly Ala Glu 40 225230 <210> 43 <211> 639 45 <212> DNA <213>
Unknown <220> <223> Metagenome alpha unit nitrile by atase - M21C17 50 <220> <221> CS <222>
(2)..(639) <223> 55 <400> 43 atg cot gac gac cat gcc cat ccg gat gat cat gcg cat ggc tog gaa 48 Met
Pro Asp Asp His Ala His Pro Asp Asp His Ala His Gly Sec Glu 21/75 51015 ttg toe gag atg gat ate egg
gtg egg gag ctg gag ace ate ctg ace 96 5 Leu Bﬂ{/%]u Met Asp lle Arg Val Arg Ala Lets Glu Thr lle Leu
Thr 202530 gag aag ggc tat gtc gat ccg gag gag etc gac egg ate gtc gag gag 144 10 Glu Lys Gly Tyr
Val Asp Pro Ala Ala Lets Asp Arg lle Val Glu Ala 354045 ttc gag ace agg ate ggc tag cat ate ggc get
cgt ate gtg gca €g¢,192,19 Phg &3lu Thr Arg lle Sly Pro His lle Sly Ala Arg.lle Val Ala Arg 505560 gct

tgg gcc gac gec gaasttcaag egeg:eggwtg:eic gee gac gag ace 240 20 Ala Trp Ala Asp Ala Glu Phe Lys
Arg Arg Lets Leu Ala Asp Ala Thr 65707580
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gag gag gag aat tag ctg ggt cat gag ago cog gtc ggc age cat ctg 288 25 Glu Ala Ala Asn Ser Lets Sly
His Ala Bar Pro Val Sly Bar His Lets 659095 ate gag gtc gag aac acg ccg cag acc cac aac ate gt. gtc
tgc act 336 30 lle Ala Val Glu Asn Thr Pro Gin Thr His Asn Lets Val Val Cys Tilt 100105110 ttg tgc tcg
tgt tat ccg tgg gag gtg ctg gga ttg ccg ccg gtc tgg 384 35 Lets Cys Ser Cys Tyr Pro Trp Glu Val Leu Sly
Lets Pro Pro Val Trp 115120125 tac aaa too geﬁ fzg tac ego tag age gtg gtg atc gac cc aag ggc 432
40 Tyr Lys Ser Ala Ala Tyr Arg Set Arg Val Val lle Asp Pro Lys Sly 130135140 gtc etc gat gag ttc ggc
ctg ace ctg cca ccg gag ace ggg ate age 480 45 Val Lets Ala Glu Pile Sly Leu Thr Lets Pro Pro Glu
Thr Gly lle Arg 145150155160 ate tgg gat tog ace gee gag ace egg ttt ctg gtg gtg ccg atg egg 528 50
lle Trp Asp Set Thefla &lu Thr Arg Phe Leu Val Val Pro Met Arg 165170175 coo ccc ggc acc gca ggc
tgg ago gag gaacgtecttgregasatedtabrBERra Pro Sly Thr Ala Gly Trp Ser Glu Glu Arg Lela Ala
Glu Lets Vale(ﬁ]?BSlQO 22/75 Thr Arg Asp Ser Met lle Gly Thr (fly Lets Ala Gly Ala Pro Gin Glu
195200205 © atg gcc tog gca tga 5639 Met Ala Ser Ala 210 10<210> 44 <211> 212 <212> PRT
<213> Unknownaio> 33 '
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«<212» DNA
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15<220> <223> Metagenome - alpha unit nitrile hydratase - M2R17 <400> 44 20 Met Pro Asp Asp His
Ala His Pro Asp Asp His Ala His Gly Ser Glu 1.51015 Lets Sex Glu Met Asp lle Arg Val Arg Ala Lets
Glu Thr lle Lets Thr 25202530 Glu Lys Gly Tyr Val Asp Pro Ala Ala Leu Asp Arg lle Val Glu Ala
354045 30 Phe Glu Thr Arg lle Gly Pro His lle Gly Ala Arg lle Val Ala Arg 505560 35 Ala Trp Ala Asp
Ala Glu Phe Lys Arg Arg Lea Leu Ala Asp Ala Tgﬁ%ﬂ?msgo 40 Glu Ala Ala Asn Ser Lea Gly His Ala
Ser Pro Val Gly Set His Len 859095 lle Ala Val Glu MnThr Pro Gin Thr HiS Asn Leu Val Val Cys Thr
45100105110 Len Cys Ser Cys Tyr Pro Trp Glu Val Leu Gly Lets Pro Pro Val Trp 115120125 50 Tyr
Lys Set Ala Ala Tyy-Arg.set Arg Mal Val lle Asp Pro Lye Gly 130135140 55 23/75 lle Tip Asp Ser Thr
Ala Gin Thr Arg Phe Lieu Val Val Pro Met Arg 165170175 5 Pro Pro Gly Thr Ala Gly Trp Set Gin Glu
Arg Lieu Ala Gin<€iga Val 180185190 Thr Arg Asp Set Met lle Gly Thr Gly Lieu Ala Gly Ala Pro Gin Gin
10195'2002%5 <223> Primer .
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<222> (24).. (24}
15 <223 aor cor gor t/u

<400> 35
‘ tecttgtace aggbogonoyg =armnoe
20 26

<210> 38§
<211> 24
25 <212> DNA
<213» Artificial

220>
<223> Primer

30
<220>
<22%> misc_feature
<222> (36)..{16}
<223> aor ¢ or g or t/u

35 :

<400> 38 .
gogeatttog gogewnswrt ocoa
24

40

<210> 37
. <211 705
<212>- DHA
45  <213> Upknown

<220> . '

<223> Metagenome - alpha unit nitrile hydratase - MEaH§
50 <220

<221> (D8

<222> (1) ..(705)

<223>

55 <a(0> 37 ‘ .
atg age aag cac gta cac gat tac tac geg =zag aag aag Cac gac ¢ac
48
Met Ser Lys His
1

fal HBis Asp Tvr Tyr Ala Lys Lys Lys His Asp His
0 i5

gd

(&)



Met Ala Set Ala 210 15 <210> 45 <211> 696. <212> DNA 20 <213> Unknown <220> <223>
Metagenclue - alpha unit nitrile hydratase - M15aA6 25 <220> <221> CDS <222> (1)-(696) <223> 30
<400> 45 atg cgt tog ccc ggt gag gcce tca gca acg caa cca gag etc att egg 48 Met Arg Ser Pro Gly Glu
Ala Set Ala Thr Gin Pro Ala Lieu lle Arg 151015 35 ctg cat gat cga get ggc ggc gtt cga toe ttg ago ggc
aaa agg tut 96 Lieu His Asp Arg Ala Gly Gly Valépg Set Lieu Arg Gly Lys Arg Ser 202530 cat cgc gcc
gga tag cat cct cgg ggc got cgc gee toe gte gcc dce Y44 His Arg Ala Gly Ser His Pro Arg Gly Ala Arg
Ala Set Val Ala Thr 354045 ggg tgg ttc gtt cog ttc tag gcc egg etc gee egg aaa ggc ate get 192 Gly Trp
Phe Val Pro Phe Set Ala Arg Leu Ala Arg Lys Gly lle Ala 505560 cot cog gcc gag ate gee gag egg atc

gee gic ace gat age gea (ea 240 Bre Bte AlaGiyllechla:GigArgdie Alg Yal ThrAgp Arg Ala Set
65707580 cog ge# atg ggc gct cge atg gte gee aag gec tgg ace gat cec gee 288 Pro Ala Met Gly Alm
Arg Met Val Ala B8 Afet Py T ASH Prd AlefeBopgp® *e S1v Asp Axg 2ep Glu Gly

30

cog qog tog gea the gag abe atg age oge gec atg cag gag dtg ctg

144

ro Pro Ser Glu Phe Glu Ile Met fSer Arg 2lz Meb Gln Glu Leu Leu
10 35 40 45

gea gag aay guc gte gte ace geg gag cag ghbe ooy oge age atg gag

182

Glu @lu Lys Gly Val val Thr ala Glu Gln Val Arg Arg Ser Met Glu
15 50 _ 55 &0

aag ttc gag gaa gag cbg vec tac cgy gug gey ooy gte gte gog cac

240

Iye Phe Glu Glu Glu Leuw Pro Tyr Arg Gly Ala Arg Val vVal Ala His
20 85 70 75 80

goo tgg 2cc gac oCg gas tte zag aag ooy obg obp gog gac ggo sag

288

Ala Trp Thr Asp Fro @lu FPhe Lys Lys Arg Leu Leu Als Asp Gly Lys
25 85 20 ' g5

gog goe ghto teg gag tie ggo abe gat tbtg gaa goo gag ogy obyg ato

336 '

Ala Ala val Ber ¢lu FPhe Gly Ile Asp Leu Glu Ala @lu Arg Leu Ile
30 100 105 110

gog gt'c gog 2ac aca acyg gac ghyg cac aae gte ate gtg tge acg ctg

384

ala Val ala Asn Thr Thr Zsp Val His dsn Val Ile val Cyvs Thr Leu
35 115 120 125

tge tog btgo tac oog ege aoyg oty ot goe abg oty cog acd tgg tac

432

Cye Sér Cye Tyr Pro Aryg Thr Leu Leu Gly Met ¥ro Pro Thr Trp Tyr
£0 130 : 135 : 140

ang age gat ase tac oge tog oo gtg gtc tac gaa cog oge gog gty

480 .

Lvs Ser Asp Asn Tyvry Arg Ber Arg Val val Tyr Glu Pro Arg Ala Val
45 145 150 155 160

ctg aag gaa tho gge ace ghtg obg cog gag oge ghte aee gitg cge gty

528

Leu Lys Glu Phe Gly Thr val Leu Pro Glu Arg val Thr val Arg Val
50 . 165 170 175

cac gac toc aac goo gace atg oge tac ghtg gty atc coc atg cge cog
576
. His 2Asp Ser Asn Ala Asp Met Arg Tyr Val Val Ile Pro Met Arg Pro
55 180 i858 13¢

cag gga acc gag ggc tog agl gay gag ogy cte gog gag oty oty meg
624 :
Gln Gly Thr Glu Gly Trp Ser Glu Glu Arg Leuw Ala Glu Leu Leu Thr



24/75 ttc age ace ctg etc ttg gaa gac gga ace age gag gag gaa tcg etc 336 Phe Arg Thr Lieu Lieu Lieu
Glu Asp Gly Thr Arg Ala"Ala Gin Sex Lieu 5100105110 ggo ate atg atg cgc ggc gcc cog cat ate ggt gtg
ctg gag aat acg 384 Gly lle Met Met Arg Gly Ala Pro Pro Lieu Gly Val Lieu Glu Asn Thr 10115120125
CCC gag att cat oat ctc gtc gtt tgc acg ctg tgc agt tgt tac ccg 432 Pro flu lle His His Lieu Val Val Cys Thr
Lieu Cys Sex Cys Tyr Pro 15130135140 ego gag, gid ctg ggc tat cog cog ttc tgg ttc aaa too gee gee tat
480 Arg Ala Val Lieu Gly Tyr Pro Pro Phe Trp Phe Lys Sex Ala Ala Tyr 20145150155160 egg gca cgt
gcg gtg ego gac ccg cgc ggt ctg ate gcc gaa tgg ggc 528 Arg Ala Arg Ala Val Arg Asp Pro Arg Gly Lieu
lle Ala flu Trp Gly 2516544@175 ace atg ctg cem@ac gat gtc cgc gtgega gtg gtg gac agt acg gcc 576
Thr Met Lieu Pro Asp Asp Val Arg Val Arg Vol Vol Asp Ser Thr Ala 30180185190 gac tat cgc tgg ata
gtt ctg cog gty cG§LEGPEEHGEREFYAFIGE B 2E AP T ARG T HMEEY SFETPPENal Arg Pro Ala Gly
Thr Ala Gly §51%%0 P99 0ALYA0HRGEICTELC GLC HER Ble Ga Cai 0AA 086, 98d.atg etc 672 Trp Asp:
Gin Gin Arg Lieu Ala:Aka lle Val Arg Gin GiygsAsp Met lle 40210225220 ggg gtg ace ate oct cgt ctt tea
696 Gly Val Thr lle Pro Arg Lieu 45225230 <210> 46 <211> 231 50 <212> PAT <213> Unknown
<220> <223> MEEHERBNTES. FBhEFEERIfAE AYarATSsE Migans

10 Arg Lys Ser Lys Gly Gly Ser Lys Thr Arg
225 230

<210> 38

15 <21i> 234
<212> BPRT
<213» Unknown

<220> o
20  «223> Metagenome - alpba unit nitrile hyvdratase - Mbaks

<400> 38
Met Ser Lys His vVal #is Asp Tyr Tyvr Ala lLys Lys Lys His Asp His
25 1 : - B : 10 15

Asp Hig Asp His Asp val His Glu Ala Ile Giu Asp Arg Asp Glu Gly

20 25 30
30 ‘
Pro Pro Ser Glu Phe Glu Ile Mer Ser Arg Ala Met Gln Glu Lsu Leu
35 40 45
35
Glu Glu Lys Gly val val Thr Ala Glu Gln Val Arg Arg Ser Met Glu

50 55 ‘ 60

40 Lys Phe Glu Glu Glu Leu Pro Tyr Arg Gly aAla Arg Val Val Ala His
65 70 75 i8]

2la Trp Thr Asp Pro Glu Phe Lys Lys Arg Leu Leu Ala Asp Gly Lym
45 BB ‘ g0 85

ala Ala val Ser ¢lu Phe Gly Ile Asp Leu Glu Ala Glu Arg Leu Tle
100 ‘ 105 110
50 :

2la Val Ala Asn Thr Thr Asp Val His Asn Val Ile Val Cys Thr Leu
115 ' 120 135

55
Cye Ser Cys Tyr Pro Ary Thr Leu Leu Gly Met Pro Pro Thr Trp Tyr
130 ' 135 140



55 <400> 46 25/75 Lieu His Asp Arg Ala (fly Gly Val Arg Ser Leu Arg Gly Lys Arg Ser 202530 5 His
Arg Ala Gly Ser His Pro Arg Gly:Ala Arg Ala Ser Val Ala Thr 354045 10 Gly Trp Phe Val Pro Phe Ser
Ala Arg Leu Ala Arg Lys Gly lle Ala 505560 15 Pro Pro Ala Glu lle Ala Glu Arg lle Ala Val Thr Asp Arg
Ala Ser 65707580 Pro Ala Met Gly Ala Arg Met Val Ala Lys Ala Trp Thr Asp Pro Ala 20859095 Phe
Arg Thr Leu Leu Leo Glu Asp Gly Thr Arg Ala Ala Glu Ser Leu 100105110 25 Gly lle Met Met Arg Gly
Ala Pro Pro Leu Gly Val Leu Glu Asa Thr 115120%78 30 Pro Glu lle His His Leu Val Val Cys Thr Leu
Cys Ser Cys Tyr Pro 130135140 35 Arg Ala Val Leu Gly Tyr Pro Pro Phe Trp Phe Lys Ser Ala Ala Tyr
145150155160 A %@%&%&V ggdAggrPﬂgmp%il 1 | egﬁla?GcI)u Tgpé%yé 165170175 Thr
Met Leu Pro AspiAsp Val Arg Val Arg Mal Val Asp Ser Thr Al 18018%15’64 Seshbyr Arg Txp Net Val
Leu Pro Val Arg Pro Ala Gly Thr Ala Gly 195200205

5 Leu Lys Glu Phe Gly Thr Val Leu Proc Glu Arg Val Thr Val Arg Val
165 170 1758

His‘Asp Ser Asn Ala Asp Met Arg Tyr Val Val Ile Pro Met Arg Pro
16 iBsg 185 1990

Gln Gly Thr Glu Gly Trp Ser Glu Glu 2Arg Leu Als Glu Leu Leu Thr
185 . 200 205 :
15

Arg Asp Thr Leu Val @ly Val Thr vel Pro Lys Val Glu Val Gly Ser
210 215 220
20 '

Arg Lys Ser Lys Gly Gly Ssr Lys Thr lrg
2258 230

25 <210> 39

<211l> 687

<212> INA

<213> Unknown
30 <220

<223> Metagenome - alpha unit nitrile hyvdratase - MIIK24

<220

- <221> (D&

358  <222> {1)..{657}

«223>

<4£00> 38 ‘

atyg tog gas ¢gga sca acs att gga atc cag goo gog aca ase obbt cga
40 48

Met Ser Asp Gly Thr Thr Ile Gly Ile Gln Ala ala Thr Thr lLeu Arg

i g ig 15

tea goe atg sac att cca got cgt gaa tte geo cte cag cge ach goo
45 88 ‘ '

Ser Ala Met Asn Ile Pro Ala Arg Glu Fhe Ala Leu Gln Arg Thr Ala

20¢ . 25 30

cof gte gag cag cgbt gbe gac goy ate cag gog gog cobe gac gaa ogo
50 144

Pro Val Glu Gln Aryg Val dsp Ala Ile Sln Ala Rla Leu ksp Glu Arg

35 . 40 45

ggt ttg aac gee aght gac gea ghe cag gaa ttg age cac ctg gog gag
55 182
@ly Leu Asn Ala Ser Asp Ala Val @ln Glu Leu Ser HMis Leu Ala Glu
50 55 60



50 p Asp Glu Glu Arg Leu Ala Ala lle Val Arg Glu Gly Asp Net lle 210215220 55 Gly Val Thr lle Pro
Arg Leu 225230 <210> 47 26/75 <211> 576 <212> DNA <213> Unknown 5<220> <223>
Metagenome - alpha unit nitrile hydratase - M23dAI2 <220> <221> CDS 10<222>(1)..(576) <223>
<400> 47 atg tag ttg ego gtg egg gag ctg gaa ace gtt eta gee gaa aag ggt 15 48 Met Gin Len Arg
Val Arg Ala Len Gin Thr Val Len Ala Gin Lys GI¥ 15.1015 tat etc gat ccc gee gag ctt gat gag atg
ate gaa gee tee gag acg 2096 Tyr Lev Asp Pro K& Ala Len Asp Ala Net lle Gin Ala Tyr Gin Thr
202530 Cgg att ggg cog cat eat ggc gag ego gtc gtc gee aag gcc tgg too 25144 Arg lle Gly Pro His

Asn Gly Ala Arg %%(I; \% %%LX&Aé gTr SEL,324045, cfga&ge&&c Jic aag E&a‘%%g ctg gtc gag gat

gag ace aag gccg Asp Ala Ala Phe Lys Arg Ala Len Val Gin Asp Ala Thr Lys Ala Val 505560

tag tag tto ggc gtz}zgtelaatnagaigto?gg@s%at%acﬁé»bg Bte gay %M@l@im@mﬁh@ﬁly Val Val Asa Arg
Val Gly Asp His E%v;lle Ala Val 65707580 gag aac acg Cte acg ctg cac eat ik ate gtg tgc acg ttg

tgc too 40288 Giphen.tar Rrodar Len ddis Asndlg lleVateys I ke evgSete gec
' 268 .
' Val Asp Pro Glu Phe Arg Ala . Avg Leu Leu Ala Asp Gly Arg Als Ala
85 -1 4 &5
10 _
gtt goo gaa ctg gge cte teg abtg ooy aag cabt cac cgg cac cte gtg
335 .
Vel Ala ¢lu Leu Gly Leu Ser Met Pro Lys His His Arg His Leu Val
: 100 i0s 16
15
oty ctg gag aac acg cog age gty oag aac gho abte tge tge acg ceg
.384
val Leu Glu Asn Thr Pro Ser Val 8ln Asn val Ile Cys Cys Thr Gln
115 120 . 125 .
20 - ,
tge teog tge acg geg the acyg ate abte gga oty cog coe gao tgy tac
432
Cve Her Cys Thr Ala Phe Thr Lle Ile Gly Leu Pro Pro Asp Trp Tvy
138 135 140
25 _
aag gat¢ ctg gea tac cge gog oga ghe obte cog gag tog oge ace gty
480
.Lys Asp Leu Glu Tyr.Arg Ala Arg Vel Val Arg Glu Ser Arg Thr Vai
145 150 188 160
30

ttg aag gag atg gue cbg gat oty cob cgy gat ghe gaa att oge ghto.
528
Leu Lys Glu Met Gly Leu Asp Leu Pro Arg Asp Val Glu Ils Arg val
165 170 175
35
toy gat ace act goo gac acg cge tac atg ogta ttg cog gta cag coy
- 576
Trp Asp Thr Thr ala Asp Thr Arg Tyr Met Val Leu Pro Val Gla Pro
180 185 is¢

40 ' _
cog gaz acc atd gge tgg coc gag gag aza otg gte gac atc gtg acg
624 7
Pro Glu Thr Ile Gly Trp Pro Glu Glu Liys Leu Val Asp Ile Val Thx

185 200 208

45 :

cge gac ggo abtg ate gge gto geg ogg gba tag

657

Arg Aep Gly Met Ile Gly Val RAla kry val

210 218
50

<210>= 40
<211> 218
<212 FRT

55  <213> Unknown

<220>
<2232% Metagenome - alpha unit nitrile hydrabtase - M12K24



859095 tgc tat tag tgg gaa gtg ctc ggc ctg ccg cog gtc tgg tao aaa tog 45336 Dye Tyr Pro Trp Gin
Val Len Gly Len Pro Pro Val Trp Tyr Lys Ser 100 .105110 = gag coc tat age tog age gag gtc eat gac
COg cgc ggg gta etc gee 50384 Ala Pro Tyr Arg Ser Arg Ala Val hen Asp Pro Arg Gly Val Len Ala
115120125 gat ttc agc ctg aag ctg gag cog gat atg tea ate cgt gtc tgg gat 55 432 Asp Phe Gly Lalil
Lys Len Ala Pro Asp Net GIn lle Arg Val Trp Asp 130135140 27/75 tog acc gcc gag acg cgc ttc ate
gtg ttg 480 Ser Thr Ala Gin Thr Arg P1-se lle Val1/88 145 acc gac ggc tgg age gaa gaa 528 Thr Asp
Gly Trp Ser Gin Gin Lys Len Ala 165170 tgc atg ate ggc ace ggc tta cce aag caa $76 Cys Met lle Sly
"Thr Sly Len Pro Lys Gin 180185 15 <210> 48 <211> 191 <212> PRT 20 <213> Unknown <220>
<223> Metageno"rﬁ%o? alf‘)%a unit nitrile hydratase - M23dAI2 25 <400> 48 Met Gin Len Lrg Val Arg Ala
Len Gin Thr Val kgh Ala @lY kY$ $H mar 1ie ¢ly Ile Gln 2la Ala Thr Thr Leu Arg
1 5 10 : 15
5

Ser Ala Met Asn Ile Pro Ala Arg Glu Fhe Ala Leu Gln Arg Thr Ala
20 ‘ 25 33

10 . .
Pro Val Glu Gln Arg Val Asp Ala Tle Gln Ala Ala Lieu Asp Glu Arg
35 40 45

15 Gly Leu Asn Ala Sexr Asp Ala Val Gln Glu Leu Ser His Leu Ala Glu

Glu Gln Trp Ile Pro Arg hsn Gly Als Arg Val val Ala Lys Ala Tep
20 €5 70 75 _ B0

Val Agp Pro Glu Phe Arg Ala Arg Leu Lep Ala Asp Gly Arg Ala Ala
: 85 80 85
25

Val ala Glu Leu Gly Leu Sexr Meb Pro Liys His His Arg His Leu Val
100 108 110

30
val Lieu Glu Rsn Thr Pro Ser Vel Glm Asn Val Ile Cvs Cys Thr &ln
118 120 125

'35  Cys Ser Cys Thr Ala Fhe Thr Ile Ile Gly Leu Pro Pro Asp Trp Tvr
‘ 130 : 135_ 146

Lys hsp Leu Glu Tyvr Arg Ala Arg Val Val Ary Glu Ber Arg Thr Val .
40 145 150 ‘ 155 160

Lew Lys Glu Met Gly Leu Asp Leu Pro Arg Asp Val Glu Ile Arxg Val
165 170 178

45

Trp hsp Thr Thr Ala hsp Thr Arg Tyr Met Val Leu Pro Val Gln Pro
1898 ) 185 180

50

Pro Glu Thr Ile 8ly Trp Pro Glu Glu Lys Leu Val Asp Ile val Thr
168 200 . : 2058

55 nrg zsp Gly Met Ile Gly val ala Arg Val
210 : 215

<2id> 41



151015 30 Tyr Len Asp Pro Ala Ala Len Asp Ala Met lle Glu Ala Tyr Gin Thr 202530 35 Arg lle Gly Pro
His Asn Sly Ala Arg Val Val Ala Lys Ala Trp Ser 354045 Asp Ala Ala Phe Lys Arg Ala Len Val Gin Asp
Ala Thr Lys Ala Val 40505560 Gin Ser PS Gly Val Val Asn Arg Vy Asp His Len lle Ala Val 65707580
45 Gin An Thr Pro Thr Len His Asn lle lle Val Cys Thr Len Cys Ser 859095 50 Cys Tyr Pro Trp Gin Val
Len Sly Leu Pro Pro Val Trp Tyr Lys Ser 10010?81 55 Ala Pro Tyr Arg Ser Arg Ala Val An Asp Pro
Arg sly Val Len Ala 115120125 28/75 130135140 Ser Thr Ala Gin Thr Arg Phe lle Val Len Pro Met
Arg Pro Ala Gly 5145150155160 Thr Asp Gly Trp Ser Gin Glu Lys Lou Ala Ala Lou Val 165170 Cys
Net lle Gly Thr Gl Iien Pro Lys Gin Pro Mn Glu Val Thr 180185190 <210> 49 <211> 624 <212> DNA
<213> Unknown:gézézzgf% _

<213>» inknown

5 <225>\
«223> Metagencome - alpha unit nitrile hydratase - M2oM24

<22 0> .
- <Z21> (CDS
i <222> (1)..1699)
<223

<&00»> 41 :

atg gag acg aca ¢gc cge gge tic Lty asg asa geo ggg ace gof goo
15 48 .

Met @Glu Thr Thr Arg Rrg Gly Phe Leu Lys Lwe Ala Gly Thr ala ala

1 5 10 15

20 ggt gog acg get goa coe gth gga chte goo aag abe get cac toe cag
1]
" Gly ala Thr ala Ala Pro Val Gly Leu Ala ILove Tle Als His Ser Him
. 20 ' 25 ‘ - 30

gag cac cag goe ght cct too gae cte acg chio ogg gbte aag teo oto
25 144 - '
Giu His Gln Ala Val Pro Ser kgp Leu Thr Leu Arg Val Liys Ser Leu

30 gaa tog oty obg gte gag eag ggb obe gtg gac ogh gag goo cte gao
182
Glu Ser Leu Leu Val Glu lys Gly Leu Val Asp Arg Glu Ala Lew Asp

ghg cte gte gat aos tage gag aac aag ate ggt ceg cga sac oge get
33 =240 '

val Leu Val asp Thr Tyr Glu Asn Lys Ile Gly Pro Arg Asn Gly Als

a5 ‘ 70 78 80

£0 cge gte ghe goeg cgg goy tog oteo gat coo gog btac aaa geg cge oty
288 .
Arg Val Val Ala Arg Ala Trp Val Asp Pro Ala Tyr Iwvs Glu Arg Leu

ety aaa gac goo ase bog gcg ate gee gag ctc gob tac ace gga goo
£5 336 '
Leu Lys Asp ARla Thr Ser Ale ile Ala Glu Leu Gly Tyvr Thr Gly Ala
100 108 <. 110

cag gogt gag cac atg gty geg cte gag ast ace coc gog by cas aac
50 384
Gln Gly Glu His Met Val Ala Leu &lu Asn Thr Pro Ala Val Hisg Asn
115 120 125

cte gte gttt tgc acy cte tge tee tge tab coa tgg cog gtg cbe ggt
85 432 ’ '
' Lew Val Val Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly ;
130 : 135 - 140



<223> Metagenone - alpha unit nitrile hydratase - M49bD9 <220> 25 <221> cs <222> (1)..(624) <223>
<400> 49 30 at; ago gag cac gat too ggc gaa ago cat cac cat cog cag cca cta 48 Met Ser Gin His Asp
Ser Gly Gin Ser His His His Pro Gin Pro Lou 1.51015 35 tog cag gag gca ttg cgc gag aag go; atc gaa
tog at; ctg gtc gaa 96 Ser Gin Ala Ala Len Arg Ala Lys Ala lle Gin Ser Len Len Val Glu 202530 aag
ggg ctg atc gag acc gac gtg atc gat ego gtg gta gca ac; tac 144 Lys Gly Len lle Ala Thr Asp Val lle Asp
Mg Val Val Ala Thr Tyr 354045 45 gag aaa gaa %% gg COg etc aac gge got aaa gtc gtc gag egg gec
192 Gin Lys Gin Val Gly Pro Lou ken Gly Ala Lys Val Val Ala Arg Ala 505560 50 tgg ace gat cog gag
tac ego ego aga at; etc aa aac ¢ ac, 99, 240 Tr%) Thr A Pro Gln Tyr Ar% Arg Arg Lou Len Lys Ann

Gly Thr Ala 657 86 §5 Gaf & gag ct?; o2 %€ ggc ggc § feag e HasTar %t at: 288 Ala lle Ala

Glu Len Gly Pher_@lyﬁbyizeaax@mfﬁh/r@m tiis Met Met 820095 229/ &e0te-glggag=aac acg cog tcc gta
cat aac gtg %te tgtfgc acg eta 336 Val#al Glu Asn Thr Pro8er Val His Asn Val B€Cys Cys Thr Len

100105110 5 tgc fea jakcea.tag, @t&gt ¢29.609 age.1ag tac 384 Cys Sc Cys Tyr Pro
Tip Pro Val Lieu ﬁ%/ ieu PBro O%S%C rp Tyr %2%{;25 R ey oG <o gl

Ile Asp Pro Arg Gly Val Leu Gly Glu Phe Gly Leu Glu Leu Pro Glu
1658 170 175
10
guog gto gag ghtg cge ghe tgg gag teg adg gog gag obo cogg tat cke
576 ’
Gly Val Glu Val Arg Val Trp Asp Ser Thr Als Glu Leu Arg Tyr Leu
180 iB5 i8¢
15 ‘
gtt ttg cog gayg ogg cCoc gaa ggc acy gog caa oty ago gaa gasd gog
624 '
Val Dheu Pro Glu Arg Pro Glu Sly Thr ila Gln Leu Ser Glu Giu Ala
. 195 . 200 ) 205
20
" gke gog gat ote ghe aco cgg gat goo atg abe gge gte geg aaa gho

672 '

Leu als Asp Leu Val Thr Arg Asp Ala Met Tle Gly Val Ala Lws Val

: 210 215 220
25 ,

tog thg coc gog gge guc goc gaa bga

€98

Ser Leu Pro Ala Gly Gly Ala Glu

225 _ 230
30

<210> 42
<211> 232
<212> FPRT

35  <213> Unknown

<220> _ o
<223> Mstagenome - alpha unit nitrile hydratase ~ M29M24

40 <400> 42

Met Glu Thr Thr Arg Arg Gly FPhe Leu Lys Lys Ala Gly Thr Ala Alas
1 5 10 15

45 .
Gly Ala Thr Ala Ala Fro Val Gly Leu Ala Lys Ile Ala His Ser Hig
20 25 30

50 Glu His ¢ln ala Val Pro Ser Asp Leu Thy DLeu Arg Val Lyvs Ser Leu
35 - &0 45

Glu Ser Leu Leu Val Glu Lys Gly Leu Val Asp Arg Glu 2la Leu Asp
58 50 55 60 ‘

Val Leun Val Asp Thy Tyr Giu Asn Lye lle Gly Pro Arg Asn Gly Ala
&5 iy T8 80



10 aag tag ctg gcg tat cgt tcg cga ate gtg ego gag cog cgc gee gtc 432 Lys Ser Lieu Ala Tyr Avg Ser
Arg lle Val Arg Glu Pro Arg Ala Val 130135140 15 etc ggc gaa ttc gyc etc gaa ttg ccc gaa acg gtg gaa
gtc ego gta 480 Lieu Gly Gin Phe Gly Lieu Gin Lieu Pro Gin Thr Val Glu Val Arg Val 145150155160 20
tgg gat ago agt got gag atg ego tat etc gtg ttg cog gag cgt cca 528 Tip Asp Ser Ser Ala Glu Met Arg
Tyr Lieu val Len Pro Gin Avg Pro 165170175 252 ¢g.gga acg acg gag ttg ago gaa gcg gaa ttg get tea
ttg ate acg 576 Ala Gly Thy Thr Glu Len Ser Gin Ala Glu Lieu Ala Sex Lieu lle Thr 180185190 30 ego
gat gee ttg ate ggc gtg gcg aaa gtc gcg gcg cca age cgc tag 624 Avg Asp Ala Lieu lle Gly Val Ala Lys
Val Ala Ala Pro Ser Avg 195200205 35 <210> 50 <211> 207 <212> PRT 40 <213> Unknown <220>
<223> Metagenome - alpha unit nitrile hydratase - M49bD9 45<400> 50 Met Ser Glu His Asp Sex Gly
Gin Sex His His ki Prd Gil Rie Bew 451 015 581SerrGinoA ARyt eivA v WlarkyseAla lle Glu Ser Len
Len Val Gin 202530 8 . 50 85

Leu Lys Asp Ala Thr Ser ala Ile als Glu Leuv Gly Tyr Thr Gly Ala
100 : 105 110

10 :
Gln Gly &lu His Met Val ala Leu Glu Asn Thr Pro Ala Val His Asn
115 _ ‘ 120 ' 125

15  meu val val Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly
130 135 140

Led Pro Pro Val frp Tyvr Lys Ser Ala Pro Tyr Arg Ser Arg Sexr Val
20 145 150 155 ' . 180

Ile Asp Pro Arg Gly Val Leu Gly Giu Phe Gly lLeu Glu Leu Pro Glu
' 165 1706 175
25

Gly val Glu Val Arg Val Trp 2sp Ser Thr ala Glu Leu Arg Tyr Leu
180 185 190

340 . ‘
val Leu Pro Glu Arg Pro &@lu Gly Thr ala Gln Deu Ser Glu Glu ala
185 ‘ 200 205

35 Leu Als isp Leu Val Thr Arg Asp Ala Met Ile Gly Val 2Ala Lys val
210 215 220

Ser Leu Pro ala Gly Gly Ala Glu
40 225 230

<210> 43
<211l 639

45  <Z12> DHA
<213> Unknown

<220>

<223> HMetagenome - alpha unit nitrile hydratase - M2K17
50

<220>

221> CbS

<R22> ({1}..{(638)

<223>
55

<400> 43

atyg oot gac gac cab goo cat cog gat gat cabt gog cat gge tog gaa

4B

Met Pro Asp Asp His 3la His Pro Asp Asp His Ala His Gly Ser Glu



55 Lys fly Lett lle Ala Thy Asp Val lle Asp Arg Val Val Ala Thr Tyr 3540-45 30/75 505560 Trp Thr Asp
Pro Gin Tyr Arg Arg Arg Len Len Lys Asn Gly Thr Ala 565707580 Ala lle Ala Gin Len Gly Phe Gly Gly
Len Gill Gly Gin His Met Met 859095 10 Val Val Gin Asn Thr Pro Ser Val His Asn Val lle Cys Cys Thr
Len 100105110 15 Cys Sex Cys Tyr Pro Trp Pro Val Lau Gly Den Pro Pro Sex Trp Tyr 115120125 20
Lys Set Len Ala Pyr Arg Set Arg lle Val Arg GinRrg:Arg Ala Val 130135140 Len Gly Gin Phe Gly Len
Gin Len Pro Gin Thr Val Gin Val Arg Val 25145150155160 Trp Asp Sec Sex- Ala Gin Met Arg Tyr Lau
Val Len Pro Gin Arg Pro 165170175 30 Ala Gly Thr Thr Gin Len Sex- Gin Ala Gin Len Ala Set Len lle
Thr 180185190 35 Arg Asp Ala Len lle Gly Val Ala Lysq\al Ala Ala Pro Sex- Arg 195200205 40 <210>
51 <211> 600 <212> DNA <213> Unknown 45<220> <223> Matagenome - alpha unit nitrile hydratase
- M6dE2 <220> Egglt&‘@% 5oe22>ELY.. (BE0YEe cgg gog cotg gag acc ate ctg ace

5 Leu Ser Glu Met Asp Ile Arg Val Arg Alz Neu 8lu Thr Ile Leu Thr
: 20 25 30

gag aag ggc tabt gto gat ceg geg geog cto gac ogy atg ghe gag gog
144
10  Glu Lys Gly Tyr Val Asp Pro Ala Ala Leu Asp Ary Ile Val Glu Ala
35 : 40 45

tte gag avc agg atc gge ccg cab ate ggo geo ogt ate ghg goa ooy
1982 ‘ '
15 PFhe @lu Thr Arg Ile Gly Pro His Ile Gly Ala Arg Ils Val Ala Arg
50 58 60

get tgg goc gac goo gas tte aag cogg cgy cotg obo goo gac gog acc
240

20 2la Trp Ala Asp Ala Glu FPhe Lys Arg Arg Leu Leu Ala Asp Ala Thr
65 : 70 - 75 80

gag gog goeg aat tog oty ggt cat gog age cag gte ggo age cat oig
288
2%  @lu Ala Als Rsn Ser Leu Gly His 2la Ser Pro Val @Gly Ser His Leu
85 &0 a5

atc gog ghe gag sac acy dcg cag ace cac aad chte gte ghe tge act
336
20 Tle 3la Val @lu Aen Thr Pro Gln Thr His Asn beu Val Val Cys Thr
100 105 110

ttg tge tog tot tat cog tog gag ogtg ckg gos ttyg cog cog gtc tog
384
35 ey Cye Ser Cyvs Tyr Pro Trp @lu Val Leu Gly Leu Pro Pro Val Trp
115 120 125

tag aas too gob goo tac oge tog oge gtg gtg ate gag coc aag gogo
432 .
40 ovr Lys Ser Ala Ala Tyr Arg Ser Arg Val Val Ile Asp Pro Lys Gly
136 135 140

gbo ote ged gag tte goo otg ace oty oca cog gag ace ggy abo ogo
480 ‘
AR yel Leu ala Glu Phe Gly Leu Thr Leu Pro Pro Glu Thr Gly Ile Arg
145 158 155 160

ate tgy gat teg acc geo gag acd ogg ttt ctg gty glg cog atg cgyg
528
50 TIie Trp Asp BSer Thr Ala Glu Thr Arg Phe Leu Val Val Pro Met Arg
165 ‘ 1v7a - 175

coo Ccoo gge BCC gea goc tgg age gag gaa ogy obe gee gaa cto gte
576 .
55 Pro Pro Giy Thr Ala Gly Trp Ser Glu Glu 2rg Leu Ala Glu Leu Val
180 185 180 :

acc cge gac age atg ate gge act gob oty goc gad g¢g ceg cag gag
624 - '



<223><400>51  atg ago aac cca ego cgt cga gaa egg tog gcc cca cog gat gcg cga 5548 Met Set
Asn Pro Arg Arg Arg Gin Arg Sex Ala Pro Pro Asp Ala Arg 151015 31/75 gcc aag gag ate gca gaa
gag ctt tog aag caa gga ctc gtg cog gaa 96 Ala Lys Ala Leu Ala Glu Ala lieu Ser Lys Gin (fly lieu Val
Pro Glu 202530 ggg ttc ctc gac tag gtc ggt tat cae got gag gag gag tgg age cog 144 Gly Phe lieu Asp
Gin Val Gly Set His Ala Ala Glu Ala Tip Ser Proﬁ%\g% 10 cga aac ggc gca cgg gtc gtg gcg egg gag
tgg gtg gat ccc gag tat 192 Arg Asia Gly Ala Arg Val Val Ala Arg Ala Tip Val Asp Pro Glu Tyr 505560
€gg acg ago ttg ctc gcc gac ggc ace gee gag tgc gcc gag ctc ggc 240 Arg Thr Arg lieu lieu Ala Asp Gly
Thr Ala Ala Cys #la Ada liew Gl 6EF0TEBE R 0htacJadggabogiagligegagiacate gtg gta etc gaa
gac acg ctg 288 Tyr Ala &y Pro Gin Gly Glu BfPlle Val Val Leu GIt*&sp Thr lieu 859095 gcc gtt cac
aac gtg atc gtg tgg%%ga&ég&@%gt act gag tgg 336 Ala Val His Asia Val lle Val Cys Thr Gin Cys Set

Cys Thr AlasTip 5110 30 coo gtg ctg ggg ctg ccg ccc gat tgg tac aag agt tog gag tat ago
Met Ala Sexr Ala
210

10 <210> &4
<211> 212
<212> PRT
<213> Unknown

18 «220- . :
<223> Metagenome - alphsa unit nitrile hydratasze - MIR17

<400> 44

20 Me:b Pro Asp Asp Eis Ala His Pro 2sp Asp His Ala His Gly Ser &lu
1 5 - 10 ‘ 15

Leu Ser Glu Met Asp Ile 2Zrg Val Arg Ala Leu Glu Thr Ile Leu Thr
25 20 25 -3

Glu Lys Gly Tyvr Vel Asp Pro Ala Ala Leu Asp Arg Ile Val Glu ala
35 40 , 45
- 30

Phe Glu Thr Arg Ile Gly Pro His Ile Gly Als Arg Ile Val Ala Arg
50 55 60

35 : _
Ala Trp Ala Asp Ala Glu Phe Lys Arg Arg Leu Leu Ala Asp Ala Thr
65 70 ‘ 75 80

40  Glu Ala Ala Zsn Ser Leu Gly His Ala Ser Pro Val 3ly Ser Hig Leu
B85 90 : 95

Tle Ala Val Glu Aen Thr Pro Gin Thr His Asn Leu val Val Cys Thr
45 100 105 _ 110

Leu Cys Ser Cys Tyr Pro Trp Glu Val Leu Gly Leu Pro Pro val Trp
115 120 125
50

Tyr Lys Ser ala Ala Tyr Arg Ser Arg Val Val Ile Asp Pro Lys Gly
130 135 140 .

55 : :
val Leu 2la Glu Phe Gly Leu Thr leu Pro Pro Glu Thr Gly Ile Arg
145 150 155 160



384 Pro Val Le u Gly Leu Pro Pro Asp Tip Tyr Lys Sex Pro Glu Tyr Arg 115120125 35 got ago gtc gtg .
€gg gag tog cga cgg gtg ctt ago gaa atg ggc etc 432 Ala Arg Val Val Arg Glu Pro Arg Arg Val Leta Arg
Glu Met Gly lieu 130135140 40 gag cta too gag ago gtg acg atc ago gtg tgg gat acg act gag gaa 480
Glu lieu Ser Glu Set Val Thr lle Arg Val Tip Asp Thr Thr Ala Glu 145150155160 acg ago ttc ctg gtg ctg
cog ctt cgg ccg gag gga acc gaa ggg tgg 528 The Arg Phe lieu Val Len Pro lieu Arg Pro Ala Gly Thr
Glu Gly. Tip 165170175 50 age gag gag cag ctc gag tog ctc gtc acg ago gag gcg atg ate ggc 576 Set

- Ala Glu Gin lieu Ala Sex lieu Val Thr Arg Glu Ala Met lle Gly 180185190 gtg gag cgg gtc gag gtg gtg

10

15

20

25

30

35

40

45

50

55

165

176

175

Pro Pro Gly Thr Ala Gly Trp Ser Glu Glu Arg Leun Ala Glu Leu

180

185

1eg

Thx Arg Asp Ser Met Ile Gly Thr Giy Leu Ala Gly 2la Pro Gin

125

'Met Ala Ser Ala

210

<210> 45

<211 65§

<212> DHA

<213> Unknown

<22{0>

<2323> Metsgenome -

<220

<221>» (DS

<222> {1)..{688)

<223>

<400> 45

atg ogt teog cco ggt

48

Met Arg Ser Pro Gly

1 5

ctg cat gat oga get

96

Leu Bls Asp Ary Ala

20

cat cge goo gga bog

1£4 ‘

Hig Arg Ala Gly Ser

35

ggg tog tte gtt cog
. 182

Gly Trp Phe Val Pro

50

ot cog goo gag atoe

240

Pro Pro ala Glu Ile

65 s

cog geoa atg ggoe get

288

FPro Bla Met Gly Ala

a5

200

205

alpha unit nitrile hydratase - Ml5aas

gag

Glu

[ 141

Gly

cab

His

geo

Ala
70

cge

g

guo

Als

ggc

Gly

lale}d

Pro

too

Ser
55

gag

Bluy

atg

Ml

toa

Sar

gtk

val

cag

Arg

geo

ala

cag

Arg

gto

Val

goa

oga

Aryg

gac

Gly

agg

Ary

ato

Tie

goc

Ala

acy

Thr

10

tea

Ser

geb

Ala

cte

ILen

goo

Ala

aag

Lys
890

caa

Gln

tig

Leu

Tele

Arg

gea

Ala

gta

Val T

75

goo

Ala

coa
Pro
egoe
Arg

gca

Ala

cgg

Arg

b

60

ace

gog

Als

ggc

Gly

Ber
45

Lvs

qat

a0

Thr

cte
Len
aaa
Lys
30

gta

val

ggc

aly

oge

gat

AED

att

Ile
is

agy

Arg

gee

Als

abo

Ile

goa

Als

Cac

Pro
&3

tag 600 Val Ala Atg \tabGlb Ve Vah 95 3 s 307 BRe 5A11211991 pro Me: arg

Val

Glu

cag

hrg

tot

Ser

[21el 8

gak
Ala

tca

Ser
80

gco

Ala



<212> PRT <213> Unknown <220> <223> Metagenome - alpha unit nitrile hydratase - M6Cc1E2
<400> 52 Met Set Asn Pro Arg Arg Arg Glu Arg Sex Ala Pro Pro Asp Ala Arg 151015 15 Ala Lys Ala
Len Ala Gin Ala Lou Set Lys Gin Sly Lou Val Pro Glu 202530 20 Sly Phe Lau Asp Gin Val Sly Bar His
Ala Ala Gin Ala Trp Sex Pro 354045 25 Arg Asn Sly Ala Arg Val Val Ala Arg Ala Trp Val Asp Pro Gin
Tyr 505560 Arg Thr Arg Len Lou Ala Asp Sly Thig,Ada Ala Cys Ala Ala Len Sly

tte cge ace ctg cte titg gazn gac gge ace cgo gcq gog gas Log cko
336 ‘
Phe Arg Thr Leu .:.La;x Leu Glu Asp Gly Thr Aryg Ala Alas ¢lu Ser Leu

ggo atc atg aty cge gge goc coy cok cko got gtg oty gag aat acg

g4 :

Gly Ile Met Met 2vg Gly Ala Pro Pro Leu Gly Val Leu Glu Asn Thr
ic 115 120 125

cece gag att cal cac cte ghte gttt tge acg ctg too age tgt tac cog

432 .

Fro Glu Ile His His Leu Val Val Cys Thr Leu Cys Ser Cvs Tyr Pro
15 130 135 140

ggc gog otg otg ggo tat cog ocog bt tgg tte asa too goo geo tac-
G

Arg Ala Val Leu Gly Tvr Pro Pro Phe Trp Phe Lys Fer Bla Ala Tvyr
20 145 150 155 160

ggg gea ogt geg ¢ty cge gac cog oge got oty ate goo gaa tgg gyc
8

Arg Rla Arg Ala Val Arg Asp Pro Arg Gly Leu Ile Ala Glu Trp Gly
25 163 170 175

ggg atg oty coc gee gat gte cgo ghtg cga gty gtg gao agt acg goe
Thr ¥Met heu Pro Asp Asp Val Arg Vel Arg Val val Asp Ser Thr ala
30 180 i85 199

gac tat cge tgg atg gtt cbtg ceog gtg cgg eeg goco gge act gog g
624
\ Asp Tyr Arg Trp Met Vel Len Pro val Arg Pro ala Gly Thr Alas Gly
35 185 200 208

tog gat gag gay cge cbe goo goa ate gta cge gea goge gat aty atg

§72 '

Trp Asp Glu Glu Arg Leu Ala 2la Ile Val Arg Glu Cly Asp Met Tle
40 210 215 220

gog gtg ace ate cct ogt ottt taa
€96
¢ Gly Val Thr Ile Pro Arg Leu
45 225 230

<210» 46
<Z1i> 231

50 <212> ppEYT
«213> {Unknown

<220
cx <223> Metagenome - alpha unit nitrile hydratase - MiSais
<400> 46

Met Ary Ser Pro Gly Glu Ala Ber Ala Thr Gln Pro Ala Leu Ile Arg
1 5 : 19. 5



3065707580 Tyr Ala Sly Pro Gin Sly Glu Tyr lie Val Val Len Gin Asp Thr Len 859095 40 Pro Val Lou
Sly Len Pro Pro Asp Trp Tyr Lys Sex Pro Gin Tyr Arg 115120125 45 Ala Arg Val Val Arg Gin Pro Arg
Arg Val Lou Arg Gin Met Sly Leu 130135140 Glu Lou Ser Glu Set Val Thr lle Avg Val Trp Asp Thr Thr
Ala Glu 50145150155160 Thr Ax; Phe.Len Val Lou Pro Lou Arg Pro Ala Sly Thr Gin Sly Trp
165170175 55 33/75 Val Ala Arg Val Glu Val Vad 385 5 <210> 53 <211> 645 <212> DNA <213>
Unknown 10 <220> <223> Metagenome - alpha unit nitrile hydratase - M25A18 <220> 15 <221> CDS
<222>(1)..(645) <223> <400> 53 20 atg ago ggc acg cat cac cac gac cat gaC cac gat cat gac cat gcc

Leu Hig Asp Arg Ala Gly Gly Vel Arg Ser Leu Arg @ly Lys Arg Ser
20 - 2B 30

wis Arg ala Gly Ser His Pro Arg Gly Ala Arg Ala Ser val Ala Thr
35 £0 48
g .
: Gly Trp Phe Val Pro Phe Sexr Ala Arg Leu Als Arg Lys Gly Ile Ala
50 55 60

15 Pro Pro ala 8lu Tle Ala Glu Arg Ile ala val Thy Asmp Arg Ala Ser
&5 79 75 80

Pro Ala Meb Glv Ala Arg Met Val Ala Lyvs Ala Trp Thr Asp Pro hla
20 85 90 : 95

Phe Arg Thr Deu Leu Leu Glu Asp Gly Thr Arg Aia Als @lu Ser Leu

160 105 110
25
Gly Tle Mef Met Aryg Gly Ala Pro Pro Leu Gly Val Leu Glu Asn Thr
115 120 125
30 :
Pro Glu Ile Hls His Leu Val Val Cys Thr Leu Cys Ser Cve Tvr Pro
130 135 ‘ 1490
35 arg ala Val Deu Gly Tyr Pro Pro Phe Trp Phe Lys Ser Ala Ala Tyr
145 156 155 160
. Arg Ala Arg Ala Val Arg Asp Pro Arg Gly Leu Ile Ala Glu Trp Gly
AQ i65 : 170 175
Thr Met Leu Pro Asp Asp Val Arg Val arg Val Val 2sp Ser Thr 2la
180 185 130
45 .
asp Tyr Arg Trp Met Val Leu Pro Val Arg Pro Ala Gly Thr Ala Gly
195 4200 205
50

mrp Asp Glu Glu Arg Leu Ala Ale Tle Val Rrg Glu Gly Asp Met Ile
210 215 220 .

55 Gly Val Thr Ile Pro Arg Leu
225 , 230

<210> 47



48 Met Ser fly Thr His His His Asp His Asp His Asp His Asp His Ala 151015 25 cat cog ggc gtc gcc
aag gac gag aag gtc cac ggc tat tac caa ttg 96 His Pro fly Val Ala Lys Asp Gin Lys Val His fly Tyr Tyr
Gin Len 202530 30 etc ggc ctc gcc atc aaa gag ctg ctg atc gaa aaa ggc gtc atc acc 144 Len Gly Len
Ala lle Lys Gin Len Len lle Gin Lys fly Val lle Thr 354045 35 gcc gcc gag gtg ago caa gag atc gag gag
cgc gac gag ato aeg cog 192 Ala Ala Gin Val Arg Gin Ala He Gin Ala Arg Asp Ala lle Thr Pro 505560
40 tog ctc ggc ggc aag gtg gtc gag ego gcc tgg g@at cog gcc tac 240 Set Len Gly Gly Lys Val Val
Ala Arg Ala Trp Thr Asp Pro Ala Tyr 657075BO 45 aag gag cgg ctg atc gcc at ccc gec gec gec atg atg
gag atg ggc 288 I_z\fﬁ AI g Len lle Ala Asp Pro Ala Ala Ala Met Met flu Met Gly 859095 50 gtc gat ctc
ggc ccc ace gga afé gce@de gee gag aac acg cog gag 336 Val Asp Len Gly Pro Thr Gly Len Ala lle Ala
Gin Asn Thr Pro<Gin-10048&%40 55 gag cac aac gto etc gtc tgc acc ctg tgc tog tgc tat cog ago gcc 384
Ala His Asn Val lle Val Cys Thr Len Cys Ser Cys Tyr Pro Arg Ala 115120125 34/75 gtg etc ggc ctg

COg occ toc §gg t@%%ﬁ: gﬁ&gg&g@é ta%%tggl%Sg;trAla hydratase - M23dA12

<Z220>
<221> (D8

106 <222> {l}..(B378)
<223>

400> 47

atg cag ttg cge gty cgg geg oty gaa ace gbbt cta goec gea sag gotb
15 48 ‘ :
Met Gln Leu Arg Val Avg-Ala Leu Glu Thr Val Leu Ala Glu Lys Gly
1 g . 10 ' is

tat'ctc gat oo goo gog ottt gat gog abtg abtc gaas goo tac gag asg
20 g8
Twr Leu Asp Pro Ala Ala Leu Aep Ala Met Ile Glu Ala Tyr Glu Thr
20 25 30

cogy att ggy ooy cal aar goc gog oge ghte gte goo aag geo tgg toe
25 144
Arg Ile Gly Pro His Asn Gly 2la Arg Val Val Als Lys Ala Trp Ser
a5 . 40 45

gac gog gea tio aag oge gog oty ghe gag gat geg ace aag goo gty
30 182
Asp 2ala Ala Phe Lys Arg Ala Leu Val Glu 2AZsp Ala Thr Lys Alas Val

cag teg tho géc gty ghbe ant cge ghte gge gat cac ctg atc gog ghe
18 240 ‘ .

Gln Ser Phe Gly Val Val Asn Arg Val @ly Asp His Leuw Ile ala Val

65 . 79 75 B8O

geg aac aog coc acg ctg cac asc ate st gby tge aog bty tge teo
40 288 :

Glu Asn Thr Pro Thr Leu His Asn Ile Ile Val Cyvs Thr Leu Cyvs Ser
' B5 90 85

tgo tab cog tgy gaa gty cte gge cbtg ceg ceg ghte tgg tac ama tog
45 338 ‘
Cys Tyr Pro Trp §lu Val Leu Gly Leu Pro Pro Val Top Tyr Lvs Ser
100 . 105 110

gog oge bac cgc tog cgo gog gbte aac gac cog cgoe Quu gta oboe goo

50 384 :
Ala Pro Tyr Arg Ser Arg Ala Val Asn isp Pro Arg Gly Val Leu Ala

115 120 iz5

gat tte gye ctyg aag ctg gog ccg gat atg caa ate cgt gte tgg gat
55 432 :
‘ 2sp Phe Gly Leu Lys Leu Ala Pro Asp Mebt Gin Ile Arg Val Trp Asp
130 135 140



Val Let fly Leu Pro Pro Ser Trp Tyr Lys Asp Arg Asp Tyr Arg Ser 130135140 ego gtg gtg cgc gag cog
€go gcc gtg etc sag gag ttc ggc ac; gam 480 Arg Val Val Arg flu Pro Arg Ala Val lieu Lys flu Phe Gly
Thr Glu 145150 155160 ttg ace gac gac gtc gac gtc cgc gtc cat gat tog ace gcc gat ctg 528 Lau Pro
Asp Asp Val Asp Val Arg Val His Asp Ser Thr Ala Asp Lett 165170175 cgc tat etc gtg ctg cc; at; ego
COg gee ggc ace gag ggc at; age 576 Arg Tyr Li%}?\éal LeU Pro net Arg Pro Ala fly Thr Glu fly Net Ser
180185190 20 gag gcg gag ctg got gag ate gtg ‘acg tgc gac tgc at; atd ggc gtg 624 Glu Ala Glu Leu
Ala Glu lle Val Thr Arg Asp Cys Met lle Gly Val 195200205 25 acg gtg cog aaa gcg coo taa 645 Thr
Val Pro Lys Ala Pro 210 30 <210> 54 <211> g%% > PRT 35 <213> UnkgLr wn <220> <223>
Metagenome - aﬁﬁaaﬁﬁilggﬁrﬁg%ﬁa?afggelt ]&622%%1 02t£ 08£g5%ﬁ/le %S‘,é:tcﬁy r}%rﬁ% His His Asp His
Asp His Asp HissAspriRissAla dinl 645 AbyHiseProeGlylVadlerbyved sprs kre yMatkis Gly Tyr Tyr Gin
Len 202530550 l’éA Gly Len Ala lle Ly$®&in Len Leu lle Gldids fly Val lle Thr 354845

ace gac ggo tgy age gaa gaa aag cte goo geg cbg gitg aca ogo gabt

528 ‘
Thr Rsp Gly Trp Ser Glu Glu Lys Leu Ala Ala Leu Val Thr Arg Asp
' 165 170 175
10 .
tge atg ate gge ace gge tta coe zag caa ccoc are gag ghe acg taa
BE76 - '
Cyes Met Ile Gly Thr Gly Leu Pro Lys Gln Pro Asn Glu Val Thr
180 © 185 180
i5
<210> 48
<21li» 181
<212> PRT

20 <213> tUnknown

<220> ' :
<223> Motagenome ~ alpha unit nitrile hydratase - M23d4all

2b <400> 48

Met Gln Leu Avg Val Arg Ala Leun Glu Thr Val Leu Ala Glu Lys Gly
1 5 10 15

30
Tyr Leu Asp Pro Ala Ala Leu Asp Ala Met Ile Giu Ala Tyr Glu Thr
20 25 : 30

35 arg Ile Gly Pro His Asn Gly Ala Arg Val Val Ala Lys Ala Trp Ser
' 38 .40 45

asp Ala Ala Phe Lys Arg ila Leu val Glu Asg Ala Thr Lys Ala Val
40 50 55 60

@in Ser FPhe Gly Val Vval ksn Arg Val 'Giy Asp His Leu Tle Ala Val
&5 : 78 75 g0
45

Glu Bsn Thr Pro Thr Leu His Asn Ile Ile Val Cys Thr Leu Cys Ser
85 80 85

50

Cys Tyr Pro Trp Glu Val Leu €ly Leu Pro Pro Val Trp Tyr Lys Ser
100 108 130

5%  ala Pro Tyr Aré Ser Arg Ala Val Asn Asp Pro Arg Gly Val Leu Ala
115 120 125

asp Phe Gly Leu Lys Leu Ala Pro Asp Met Gln Ile Arg val Trp Asp



Ala Ala Gin Val Arg Gin Ala lle Glu Ala Arg Asp Ala lle Thr Pro 55505560 35/75 Lys Ala Arg Len lle
Ala Asp Pro Ala Ala Ala Met Met Gin Met sly 859095 Val Asp Len Gly Pro Thr Sly Len Ala lle Ala Gin
Asn Thr Pro Gin 100105110 His Asn Val lle Val Cys Thr Len Cys Ser Cys Tyr Pro Arg Ala 115120125
15 Val Len Gly Leu Pro Pro Ser Trp Tyr Lys Asp Arg Asp Tyr Arg Ser 130135140 Arg Val Val Arg Gin
Pro Arg Ala Val Len Lys Gin Phe Sly Thr Gin 2%4?%.50155160 Lets Pro Asp Asp Val Asp Val Arg Val
His Asp Ser Thr Ala Asp Len 165170175 lug Tyr Lem Val bets Pro Met Arg Pro Ala Sly Thr Gin Sly
Met Ser 180185190 Gin Ala Gin Len Ala Gin lle Val Thr Arg Asp Cys Met lle Sly Val 195200205 35
Thr Val Pro Lye Ala Reg 210 <210> 55 40524 1> 627 <212> DN£ 213> Unknown <220> 45 <223>
Metagmlome - alpha unit nitrile hydratase <220> <221> CDS <222>(1)..(627) 50<223> <400> 55

Ser Thr Ala Glu Thr Arg Phe Ile Val Leu Pro Mst Arg Pro Ala Gly
5 145 150 1855 160

Thr Asp Gly Trp Ser Glu @lu Lys Leu Ala Ala Leu val Thr Arg Asp

: 165 170 175
10
Cys Met Ile Gly Thr Gly Leu Pro Lys Gln Pro Asn Glu Val Thr
' 180 18% 190
15
<210> 48
<211> 624
<212> DN
<213> Unknown
29

<220> .
<223> Metagencome - zipha unit nitrile hydratase - M45HDY

<220>

25 <221> (DS
<222> (L)Y..(624)
223>

: <4D0> 48 : .
30 atyg age gag cac gat tee gge gaa age cat cac cab cog cag coca cta
48 .
Met Ser Glu Eis Asp Ser Sly Glu Ser Hisg His His Pro Gln Pro Leu
1 5 10 i8

35  tocg cag gog goR thg cge gog aag gog atc gea teg otg ctg ghbe gaam
86 :
Ser Gln Ala Ala Leu Arg Ala Lys Ala Ile Glu Ser Leu Leu Val Glu
20 25 30

40 aag gge cbg atc gog ace gac oty ate ga’é coc ghto gta goas acg tac
144
1ys Gly Len Ile Ala Thr Asp Val Ile asp Arg Val Val hia Thr Tyr
35 40 £5

45 gag asa gaa gbc ooy cog cbc aac ggo gob aaa gto gto gog cgg goo
182
Glu Lys Glu Val Gly Pro Leu Asn Gly ala Lys Val Val ale Arg Ala
50 55 60

50 tgg acc gat ccg gag tac cgc cge aga ctg ote aag sac ggo acg geg
240 . .
Trp Thr Asp Pro Glu Tyr Arg hrg Arg Leu Leu Lys Asn Gly Thr Ala
65 70 . 75 8¢

55 gog att geo gag otg gg’a tte gge gge ttg cag gge gaa cac aty atg
288 ‘ .
Ala Ile Ala Glu Leu Gly Phe Gly Gly Leu Gln Gly Glu His Met Met
85 90 95



atg ago ggt cac cat oat gac cat gac cat gag cac gac aac cat ttc 48 55 Met Ser Sly His His His Asp His
Asp His Gin His Asp Asn His Phe 151015 acg ccg atc gaa gcg age gtg aag gag ctg gaa tog ctg ctg gtc
got 36/75 Thr Pro lle Glu Ala Arg Val Lys Ala Lou Glu Ser Lou Lou Val Ala 202530 aag ggc tat gtc
gat ccc gee gcg etc gat gcg ate ate gac ace tat 5 144 Lys Gly Tyr Val Asp Pro Ala Ala Lou Asp Ala lle
lle Asp Thr Tyr 354045 gag acg aag ate ggc ccg age aac ggc gee cgc gtc gtc gee aag gee 10192
Glu Thr Lys lle Gly Pro Arg Aso Gly Ala Arg Varg‘?/{a#'Ala Lys Ala 505560 tgg ace gat ccg gaa ttc
gag gcg egg etc aag tag gat ggc age gee 15240 Trp Thr Asp Pro flu Phe Ala Ala Arg Lou Lys Gin Asp

fly Set Ala 65707580 ee gtc gee gaa etc ggc tat ggc cgt ggc ggc gag cat ate gtc 20288 Ala
Val Ala Glu Leu?ﬁg'@tlgﬂ I?gfrg If%l?/tglugg%sﬁ?é: %%Fggc&)éc gg%é%cfg%clg?c%ta?t acg ace gaa gag
cac aac ctg ate gig tgg1acguaia? 1836Alasey yRhedsasthvdra fh Gl tis Asp t.eu lle Val Cys Thr
‘Lou 100105110 tgc tcg tg@dat ccc tgg ccg gtg €€ ggc ctg ccg ccg giédgg tae 30384 Cys Sex Cys

Tyr Pro Trp™Pro Val Lou Gly Lou Pro Pro Vgl Tre Ty, 115120025 oBAICELCYLeC At age tag aaa
gcg gtg ate gac g9 cgc ggc gtg 354327 Lys Ser Pro Pro Tyr Arg %et ys Ala Vol lle Asp Pro Arg fly Vol
130135140  ctgsgsergarttc gy Cgidrarerteydglgag Yyalevoiaggrate Tgc e 40480 Lieu Ala Asp
Phe Gly VoL Thr Lou Pro*&iu fly Gin Ara lle Afg¥ol 145150155180%2>

aag teg ctg geg tat cgt teg cga atc gbg ogo gag ooy oge geco gte
432
Lys 8Ser Leu Ala Tyr 2rg Ser Arg Iie Val Arg Glu Pro Arg Ala Val
130 i35 . ‘ 140
15
cte goo gasa tte gge cbo gaa vty coc grRa acg ghtg gaa gte cge gta
480
Leu Gly Glu Phe Gly Leu @ilu Leu Pro Glu Thr Val CGlu Val Arg Val
145 150 . 155 160
20 _
tgg gat age agt got geg aty cge tat obte gty tig cog gag ogt coa
528
Trp ksp Ser Ser Ala ¢lu Met Arg Tyvr Leu Val Leu Pro Glu Arg Pro
165 . 17¢ 175
25 .
gog gga acg asg gag ttg age gaa gog ges bty got toa btbty ate aeg
876 .
Ala Gly Thr Thr Glu Leu Ser @lu Ala Glu Leu Ala Ser Leu Tle Thr
: ’ 180 185 180
30 _ ,
cge gat goo thg ate gge gty gog ama pte geg geg coa age oge tag
624
Arg Asp Ala Leu Ile Gly Vel Ala Lys Val 2la Ala Pro Ser Arg
195 200 205
35

<210> E&
<211> 207
<212> PRT

40  <213> Unkmown

<220> '
<223> Metagenome ~ alpha unit nitrile hydratase - MAILDY

45 <400> 50

Met: Ser Glu His Asp Ser Gly Glu Ser His Hig His Pro Gln Pro Leu
1 5 10 15

50

Ser Gln 3la Ala Leu BArg 2la Lys aAla Tle Glu Ser Leu Leu Val Glu
20 25 30

55 1ys Gly Leu Ile Ala Thr Asp Val Ile Asp Arg Val Val ala Thr Tyr
' 35 49 : 45

Glu Lys Glu Val Gly Pro Leu AsnﬂGly Ala Lys Val Val &la Arg Ala



tgg gat tee ace gee gaa ace ccc ttc att gtc ate cc ctg cgc ccg 45528 Trp Asp Sex Thr Ala Glu Thr Arg
Phe lle Vol lle Pro Lou Arg Pro 165170 .175 gee ggg acg gaa ggc tgg tcg gaa gaa cag ctg gcg gcg
ate gtg acg 50576 Ala Gly Thr Glu fly Trp Set flu Glu Gin Leu Ala Ala lle Vol Thr 180185190 cgt
gac age atg ate ggc ace ggc gtg gtc ago gcg gag get tcg cga 55624 Arg Asp Sex Met lle (fly Thr fly Val
Val Sex Ala Glu Ala Set Arg 195200205 37/75 tga 627 5 <210> 56 <211> 208 <212> PRT <213>
Unknown 10<220> <223> Metagenome - alpha hihitrile hydratase <400> 56 15 Met Set Gly His His
His Asp His Asp His Giu His Asp Mn His Phe 151015 Tlir Pro lie Glu Ala Arg Val Lye Ala Lea Glu Set
Lea Lea Val Ala 20%93530 Lys Gly Tyr Va5I5A3p Pro Ala Ala Leg Asp Ala lle lle Asp Thr Tyr 354045 25
Glu Thr Lys lle Gly Pro Arg Asn Gly Ala Arg Val Val Ala Lys Ala. 505560 30 Trp Thr Asp Pro Glu Phe
Ala Ala Arg Leu Lys Gin Asp fly Set Ala 657075BO 35 Ala Val Ala Glu Leu Gly Tyr fly Gly Arg Gly Gly
Glu His lle \Val 8530F8TAME 75 PREA WFW@ﬁFfIBGHiiyrﬁﬁéa“ﬁé al €y Tifr Lea 40100105110
Cys Ser Cy Tyrsaro Trp Pro Val Lea Gly Lea Pro Pro Val Trp Tyr

Ala Tle Ala Glu L@uﬁly Fhe Gly Gly Leu Gln Gly Glu Bls Met Meb
’ g8 50 95
10

val Val Glu Asn Thr Pro Ser Val Hig Zen Val Ile Cyg Cys Thr Leu
100 105 1ip

15 ,
Cys Ser {ye Tyr Pro Trp Pro Val Leu Gly Lew Pro Pro Ber Trp Tyr
115 120 125 -

20 Lys Ser Leu 3la f.r*yr Arg Ser hrg lIle Val arg Glu Pro Arg Ala val
1390 135 140 :

Leu Gly @lu Phe Gly Leu Glu Leu Pro Glu Thr val Glu Val Arg Val
258, 145 _ 150 155 160

Typ Asp Ser Ser Ala Glu Met Arg Tyr Leu Val Leu Pro Glu Arg Pro
165 176 175
30

kla @ly Thr Thr Glu Ley Ser Glu Ala Glu Leu Ala Ser Leu Ile Thr
180 185 ' 180

35 .
hrg asp Bla Leu Ile Gly Val 2la Lys Val ala Ala Pro Ser Ary
1858 200 : 205

40  <210> EL
<21ii> 600
<2312> DINA
<213> Unknown

45  <320» :
<293 MNetagenome - alphs unit nitrile hydratase - MEAR2

<2 20>
<221> DS

50  <222>  (1)..(600) -
<223>

<400> 51

sty agco aag oo ogo ogt cga gaa ogg tocg goc oca cog gat gog ooa
55 4B - . ‘

Met Ser Asn Pro Arg Arg Arg Glu Arg Ser Ala Pro Pre hep Ala Arg
1 B 10 15



115120125 45 Lys Ser Pro Pro Tyr Arg Set Lys Ala Val lle Asp Pro Arg fly Val 130135140 50 Len Ala
Asp Phe Gly Val Thr Lea Pro Glu fly Gin Arg lle Arg Val 145150155160 55 Trp Asp Set Thr Ala Gin
Thr Arg Phe lle Val lie Pro Lea Arg Pro 165170175 38/75 180185190 Arg Asp Sex Met lle Gly Thr Gly
Val Val Set Ala Gin Ala Set Arg 5195200205 <210> .57 <211> 696 10 <212> DNA <213> Unknown
<220> <223> Metagenome alpha unit nitrile hydlr, e - M3aG10 15 <220> <221> CDS
<222>(1)..(696) <223> 20 <400> 57 atg gat ace acg egg cgt agt ttc ctg gcg tat acc gtt gee ctg ace 48
Met Asp Pro Thr Arg Arg Ser PS Leu Ala Set Thr Val Ala Len Thr 25151015 ggc ggc gea got ate ccc

gat ctg got cat ge@96a0aeLaeJa6La808e I vely Aladdadia B Asp les Alg limAla Ala Asp His
Asp His 30202536 tag cat caa gat ttg ccg too gat ctg gcg ct(;lgg[glgtg aag tog etc 144
Ala Lys Ala Leu ala Glu Ala Leu 5 v Leu Val Pro Giu
20 25 30

ggg tte cte gac oag gte ggt btet cac goo gog gag gog tyg ags ooy
144
@ly Phe Leu Asp Gln Val Gly Ser His Ala Ala Glu Ala Trp Ser Pro
. 35 ' 40 45
10 _
cga aat gge gea ogg gite ghg gog ogf gog tog gt gat coo gag tac
182
Arg 2sn Gly Ala Arg Vel Val Ala Arg Ala Trp Val Asp Pro Glu Tyxr
50 55 60
15
cgo acg coge ttg oto goo gac gor ace goe gog tgo goo gog oto ggo
240 o
Arg Thr Arg Leu Leu Ala Asp Gly Thr Ala Als Cys Ala Ala Leu Gly '
£8 70 75 B0
20 . .
tac gog goa cog cayg gga gag tac ate gty gta ote gaa gac acy ctg
288 '
Ty Ala Gly Pro @ln Gly Glu Tyr Iie Val Val Leu Glu Asp Thr Leu
85 50 95
25 ‘ , ' :
goo gtt cac aac gtg ate gtg tot acg caa tge teog tgt act gog tug
336
Ala Val Eis Asn Vel Tle Vel Cys Thr Gln Cys Ser Cys Thr Ala Trp
100 105 110
30
coe ghey cto gog oty oog coc gat tgy tac asg aghb cog gag tat cge
384
vro Val Leu Gly Leu Pro Pro Asp Trp Tyvr Lys Ser Pro Glu Tyr Arg
115 120 125
35 : ‘
goee cgo ghe ghy ¢gg gag coyg oga ooy gtg cbt oge gaa atyg goge cho
432
Ala Arg Val Val Arg Glu Pro Arg Arg Val Leu Arg Glu Met Gly Leu
‘130 , 138 140
40 ‘
gag cta tocc gag age ghg acg atc oge gtg togg gat acy act gog gaa
480 S :
@lu heu Ser Glu Ser Val Thr Ils Arg Val Trp Asp Thr Thr 2la Glu
145 150 155 160
45
acg cgc tto chtyg ghg oty cog ctb cgg Cog gog gga ace gaa gy fofatad
528
mhy Arg Dhe Leu Val Leu Pro Leu Arg Pro Ale Gly Thr Glu Gly Tzp
165 170 178
50 :
age gog gag cag cte gog teg cte gtd acg cgc gag gog atyg atc ggo
576
Ser Ala Glu Gln Leuw Ala Ser Leu Val Thr Arg Glu Ala Met Ile Gly
180 185 190
55 :
gtg gog cgy gbce gay gty gty tag
00 .
val aAla Avg Val Glu Val val
185



Gin His Gin Asp Len Pro Ser. Asp Len Ala Len Arg Val Lys Set Len 35354045 gaa tog ctg ctt gtc gag
aag ggg ctg gtg gag cga gca gcg eta gee 192 Glu Sex Len Lau Val Gin Lys Gly Len Val Gin Arg Ala
Ala Len Asp 40505560 gag ctg gtg gac ace tac gag cac aaa gtc ggg cog cga aac gga gcg 240 Ala Len
Val Asp Thr Tyr Gin His Lys Val Gly Pro Arg Asn Gly Ala 4565707580 ego gtt gtc gcg egg gee tgg gtt
gee cog gac tee aag caa egg tta 288 Arg Val Va\J) ) Arg Ala Trp Val Asp Pro Asp Tyr Lys Gin Arg Len
50859095 ttc gcg aac ggt ace gee gca gtc gag gag ttc ggc tac too ggc tog 336 PS Ala Mn Gly Thr Ala
Ala Val Ala Glu Phe Gly Tyr Set Gly Sex 55100105110 cag ggc gct gac ate egg gtc gtc gee aac acg
gcc act gta cat aac 384 Gin Gly Ala Asp lle Arg Val Val Gin Mn Thr Ala Thr Val His Mn 39/75
115120125 ate gtc gtg tgc acg ctg tgc Let tgt tat ccc tgg cog gtg ctg ggc 432 5 Leu Val Val Cys Tr Lau
Cys Sér Cys Tyr®t&*Tr§Pro Val Lieu Gly 130135140 ttg cog cog gtc tgg Lao aag tee gcg cc tat egg
tot ego gtg a9 4@13@ L%;Dro Pro Val Trp Tyr Lys Ser Ala Pro Tyr Arg Ser Arg Val Val 145150155160
ate gat cog cga ggtgig eigrage gag ttc ggc gtg gtg ctg cog gac 528 15 lle Asp Pro Arg Gly Val Lieu
Arg Glu Phe Gly Val Val Let Pro Asp 165170175 cat atc gaa gtg cgt gtc tat gac ago acg gcg gag caa

ego tat eta 576 Z@iﬂi’s I@eggeyoanll éArga\ia!I X&A.?D,ﬁc%i@ﬁaé@a%g} inArg Tyr Len 180185190 gtg ctg
CCg gag eggocog gee gga acc gaa aac ctg aca gaa gas. gcg 624 25 Vval Lau Pro Glu Arg Pro Ala Sly

Thr Gin Asia Lenr3e=GigeGlu Ala

Mzt Ser Asn Pro Arg Aryg Arg Giu Axyg Ser Ala Pro Pro Asp Ala Arg
1 8 10 15
15 :

als Lves Ala Leu 2la Glu Ala DLeu Ser Lys Gln Gly Leu Val Pro Glu
20 25 3¢

20
sly Phe Leou Asp Gin Val Gly Ser His Ala aAla Glu Ala Trp Ser Pro
35 ' 49 45

© 25  arg Bsn Gly Ala Arg Val val Ala Arg Ala Trp Val Asp Pro Glu Tyr
50 55 60

Arg Thr Arg Leu Leu Als Asp Gly Thr 2la ala Cys Ala Alm Leu Gly
30 85 © 70 : 75 80

myr Ala Gly Pro Gin Gly Glu Tyr Ile Val Val Leu Glu 2sp Thr Leu
85 80 95
35 ‘

Ala Val His Asn Val Ile Val Cys Thr Gln Cys Ssr Cys Thr ala Trp
i0o 105 ‘ ‘ ' 110

40
Pro Val Leu Gly Leu Pro Pro Asp Trp Tvr Lys Ser Pro Glu Tyr Arg
115 iz0 125

A% plz 3rg Val Val Arg Glu Pro Arg Arg Val Leu Arg Glu Met Gly Leu
130 : 138 140 ‘

¢lu Len Ser Glu Ser Val Thr Ile Arg Val Trp Asp Thr Thr Ala Glu
50 148 156 155 160

Thr Arg fhe Leu Val Leu Pro Leu Arg Pro Ala Gly Thr &lu Gly Trp
165 1740 175 .
55

Ser Ala Glu Gln Leu 3la Ser Leu Val Thr Arg Glu als Met Ile Gly
180 185 1806



195200205 ctg.,.gog ctg ctg gtg acg cac gac gag atg att ggc gtg gcc aag gtc 672 30 Leta Ala Len Lieu
‘Val Thr Arg Asp Ala Met lle Sly Val Ala Lys Val 210215. 220 gcg cog cog gga ggc cgc gga tga 696 35
Ala Pro Pro Sly Sly Arg Sly 225230 <210> 58 40 <211> 231 <212> PRT <213> Unknown <220> 45
<223> Metagenome - alpha unit nitrile hydratase - M3aG10 <400> 58 Met Asp Pro Thr Arg Arg Ser
Phe Lieu Ala Ser Thr Val Ala Len Thy 50151015 Sly Sly Ala Ala Ille Pro Asp Lieu Ala His Ala Ala Asp
His Asp His 202530 55 40/75 Gin Ser Leu Leu VA Lys Gly Len Val Gin Arg Ala Ala Len Asp
505560 Ala Leu Val Asp Thr Tyr Gin His Lys Val Sly Pro Arg Asn Sly Ala 55707580 10 Arg Val Val Ala
Arg Ala Trp Val Asp Pro Asp Tyr Lys Sin Arg Len 859095 Phe Ala Asn Gly Thr Ala Ala Val Ala Gin Phe
Sly Tyr Ser sly Sef112100#95410cSin &y Ada Asp lle Arg vela Val Glu Asn Thr Ala Thr Val His Asn
115120125 20 Len Val VA *XCys Thr Len Cys Ser Cys Tyr Pro Trp Pro Val Len Sly

5
<210» B3
<21l> 645
<212> DHMA
<213> Unknown
10

<220 . ‘
<223> Metagenome - zlpha unit nitrile hydratase - M25A18

<220> )

18 <221> C08
<222> {1)..{645}
<223>

<430> B3
20 atg age goo acy cat cac cac gac cabt gas cac gat cat gac cat goo
o 48 ;
Meb Ser Gly Thr His His His Asp His Asp His asp Eis Asp His Ala
1 5 ig 15

25 cat cog gge ghto goc aag gac gag aag gtc cac gge tat tac caa ttg
96
Hizm Pro Gly Val Ala Lys Asp Glu Lys Val His Gly Tvr Tyr Gln Leu
20 1 ) 30

30  cto gge obo goo atc aza gag ctg ctg atc gaa zaa gge gtc atc acc
144
Leu Gly Leu Ala Ile Liys Glu Deu Leu Ile Glu Lys Gly Val Ile Thr
35 40 45

35 gec goc gag ghtg oge cas geg ate gag geg oge gac oog abc acg ooy
182 _ :
2la Ala @lu val Arg Gln Als Ile Glu ala Arg asp Ala Ile Thr Pro
‘ 50 55 60 '

40 teg cte gge gge aag gtg ghbo gog cge goo tgg ace gat cog goe tac
240 :
ger Leu Gly Gly Lye Val Val Ala Zrg Ala Trp Thr Asp Pro Ala Tyr
&5 - 70 78 BO

45 asg gog cgg ctg ate goc gat cce goe goo goc aty atg gag atg gge
288 ‘ :
Iws Ala Arg Leu Ile Ala Asp Pro kla ala Ala Met Met Glu Met Gly

50 gte gat cte gge ooc acc gga cko geo ate goo gag aac acyg odg gag
336
val Agp Leu Gly Pro Thr Gly Leu Ala Ile Ala Glu Asn Thr Pro Glu
160 105 110

B5 geog cac aac gbo ate ghte tgo ace cty tge beg tge tat cog cge geo
384 .
Als His Zsn Val Ile val Cyes Thr Lev Cys Ser Cys Tyvr Pro Arg ala
115 120 125



130135140 25 Len Pro Pro Val Tip Tyr Lys aer Ala Pro Tyr Arg Ser Arg Val Val 145150155150 30 lle
Asp Pro Arg Sly Val Len Arg Gin Phe Gly Val Val Leta Pro Asp 165170175 His lle Gin Val Arg Val Tyr
Asp Set Thr Ala Gin Gin Arg Tyr Len 35180185190 Val Len Pro Gin Arg Pro Ala Sly Thr Gin Asn Len
Thr Gin Gin Ala 195.200205 40 Len Ala Len Len Val Thr Arg Asp Ala Met lle Sly Val Ala Lys Val
210215220 45 Ala Pro Pro Gly Sly Arg Gly 225230_50 <210> 59 <211> 609 <212> DNA <213>
Unknown 55<220> <223> Metagename - aIpha%ﬁﬁntrile hydratase M73dC9 <220> <221> CDS
41/75 <222>(1)..(609) <223> <400> 59 5 atg ago tog aag cce acc gaa gat ctc ggc acc tac cag cog ctc
ace 48 Net Set Ser Lys Pro Thr Glu Asp lieu Gly Thr Tyr. Gin Pro lieu Thr 151015 10 tac tac cag atg
atg gaa gtg ago %%é" e%’g 5’%8 8%5 cctagg%gé% ggﬁca%g%éé%y%{%y%%ianc%/%e?al\ﬁe%%luc%fal%ggerr Leu Arg Glu.Leu
lieu Val Glu Lys 282?;%2 mﬁmg@g@ewacﬁga&gd@gwgt@goﬁgge@c@»atmcsgag ate ggc

5
cge ghg gtg cge gag coy cge gee ghtg cte aag gag tho goo acy goa
480 .
Arg Val Val Arg Glu Pro arg Ala Val leu Lys Glu Phe Gly Thr Glu
145 150 - 155 ' 160
10 '
‘ ttg cco gag gac ghte gac gto oge gte cac gat teg ace goo gat ctg
528
Leu Pro Asp Asp Val Asp Val Arg Val His Asp Ser Thr Ala Asp Leu
1€5 . 170 175
15 :
cge tab cto ghg oty ccg abtg oot cog god gOge ace gag goe atg ago
576
Arg Tyr Leu Val Leu Pro Met Aryg Pro Ala Gly Thr Glu Gly Met Sex
18D 1BE 190
20
gag gog gag ctg goc gag atco gty acg oge gae tge abtg atd gge gtg
524 :
&iu ala Glu Leu Ala Glu Ile Val Thr Arg Asp Cysg Met Ile Gly Val
‘ i85 : 200 2035
25
acg gbg cog aaa goeg ceoe taa
6458
» Thy val Pro Lys Ala Pro
210
30
<210> B4
<21ll> 214
«<212> PRT

35 <213> Unknown

<220
<223> Metagenome - alpha upit nitrile hydratase - M25A1B

40  <«400> 54

-Mat Ber Gly Thr His His Eis Asp His Bksp His Asp His asp His Ala
1 5 10 © 15

45
His Pro Gly Val ala Lyw Asp Glu Lys Val His Gly Tyr Tyr Gln Leu
20 , 25 c 30

50 i1eu Gly Leu &la Ile Lyg Glu Deu Leu Ile Glu Lys Gly Val Iie Thr
35 .40 45 '

: Ala Ala Glu Val Arg Glam Ala Ile Glu Ala Arg Asp &2la Ile Thr Pro
55 50 55 50 '

Ber Leu Gly 8ly Lys val Val Ala Arg Ala Trp Thr Asp Pro Ala Tyr
€3 70 ] 80



144 my Val lle Thr Glu Ma Glu Val Ala Arg Ala Met Gly Glu lle Gly 354045 20 gcg aga ago cog gag
Cgc ggc gcg aag atg gte gcg cgc geg tgg gtg 192 Ala Arg Ser Pro Glu Arg Gly Ala Lys Net Val Ala Arg
Ala Trp Val 505560. 25 gac cog gcg tac aag gcg ego atg ctt gcc gac ggc age aag gee gcc 240 Asp Pro
Ala Tyr Lys Ala Arg Met lieu Ala Asp Gly Set Lys Ala Ala 65707580 30 gag gag etc ggg ttc gag gtg cog
ggc ctc aag ctg atc gtg gtc gag 288 Glu Glu Iieusga)ysPhe Glu Val Pro Gly lieu Lys lieu lle Val Val Glu
859095 25 aac acc gcg gac acg cac aac gtg gtc gtg tcc acg ctg tgc tog tgc 336 Asn Thr Ala Asp Thr
His Asn val Val Val Cys Thr lieu Cys Set Cys 100105110 40 tac cog age ate ctg ctc ggc atc cog ccc
gag tgg tac aag tog ego 384 Tyr Pro Arg lle Leu lieu Gly lle Pro Pro flu Trp Tyr Lys Set Arg 115120125
45 ago tac ego ago ego aca gtg ego gag cog ego gcg gtg etc gcc gaa 432 Ser Tyr Arg Ser Arg Thr Val
Arg Glu Pro ArgiAta Mal lien Mda Gla %@Mlﬂ@%ﬁcﬁgc@@w €8y Yelg @8t gtc geg atc cga
gtg cac gacgage 480 Phe fly Thr #fr lle Pro Glu Asn val Ala lle Arg Val His Ssp Set 145150155160 55
act gcg gacratg ago tac ctc gtg atg cog atg egg cot gag ggo ace 528 Thr Ala Asp Met Arg Tyr lieu Val
Met Pro Met ArgrProzAdarGly dilr a6b170FIS 4 75 gdd adtiscHocigaalageag@dse got gea ttg gtg acg
ago gac ago 576 Glu Asn Ph&thr Glu Glu Gin Let a Ala Leu Val Thr % Asp Ser 180185190 5

10

als Hig Asn Val Ile Val Cys Thr Teu Cys Ser Cys Tyr Pro Arg Ala
115 , 120 125

1%  val Leu Gly Leu Pro Pro Ser Trp Tyr Lys Asp Arg Asp Tyr Rrg Ser
130 135 140

Arg Val val Arg Glu Pro Arg Ala Val Leu Lys @lu Phe Gly Thr Glu
20 145 158 ‘ 155 160

Leu Pro 2sp Asp val Asp Val Arg Val His Asp Ser Thr Ala Asp Leu
165 170 175
25

irg Tyx Leu Val Leu Pro Met Arg Pro ala Gly Thr Glu Gly Met Ser
180 185 190

30 :
Glu 2la Glu Leu Ala Glu Ile Val Thr Arg Asp Cys Met Tle Gly val
195 200 205

35 fThr Val Pro Lys Ala Pro
2.0

<210> 55

40 <Z21ii> 627
<212> DWA
<213 TUnknown

<220>
45  <223> ueragenome - alpha unit nitrile hyﬁ;atase

<220>

<221» CDS

<222% {1)y..{627}
BD <223>

<400> 55
atyg age ggb cac cab cac gaC cac gac cat gag cac gac aac cac tto
48 i ,

55  Met Ser Gly His His His Asp His Asp His Glu His Asp Rsn ?;s Pha
1 5 " 10

acg cog abe gaa gog cgc ghg aag gty oty gaa tog ctg obg gto goe
96 . .



ctg ate ggt gtt too tta gca acg ctt cog tag 609 Let lle Gly Val Ser Let Ala Thr Leu Pro 195200 10 <210>
60 <211> 202 <212>PRT 15 <213> Unknown <220> <223> Metagenome - alpha unit nitrile hydratase
- M73dC9 20 <400> 60 Net Set Ser Lys Pro Thr Glu Asp Lem Gly Thr Tyr Gin Pro Leu Thr 151015 25
Tyr Tyr GIn Met Met Glu Val Set Let g Glu Lau Leu Val Glu Lys 202530 30 Gly Val lle Thr Glu Ala Glu
Val Ala Arg Ala Met Gly Glu lle Gly 354045 Ala Arg Ser Pro Glu Arg Gly Ala Lys Met Val Ala Arg Ala

Trp Val 35505560 Asp Pro Ala Tyr Lys Ala Arg

t’Pet Ala Asp Gly Set Lys Ala Ala 65707580 AO Glu

Glu Let Gly Phe Glu Val Pro Gly Leu.L Let lle Val Val Glu 859095 45 Asn Thr Ala Asp Thr His n Val

Val Val Cys Thr ln%trcﬂ%
Ser Arg 11512012

43/75

10

i5

20

25

30

35 .

40

50

55

aag
144

Lvs

gag
182
Glu

tog
240
Trp
65

goe
288
Ala

goo
336
Ala

tge
384
Cysg

&,
437
Lys

ctg
480
Leu
145

teg
528

Trp

gog
576
Ala

cgt
624

Set

ggc

acy

hr
50

ace

toyg

Ber

teo

HSer
130

goo

Ala
gal
ksp
j=isist

Gly

gac

- ASD

yr

tat

@ly Tyr
35

aAg

1vs

gat

Asp

gee

Ala

Lo

Phe

tge

Cys
115

cog

Pro

gat

Agp

acy

age

Ser
185

5590 001051

et Arg

gto gat cee

Val

abo

ile

oog

Pro

gas

Glu

aat

Asm
180

tak

Tyr

coC

Bro

gaa

Glu
180

atg

Meab

Asp

age
aly
gaa

Glu

ot

Leu,
8BS

soy

The

jfadt e

Pro

tat

ggo

Glv

gec

Ala
165

g

Gly

ato

Ile

Pro

cog

Ero

tto

Phe
70

ggc

Gly

oo

Pro

tgg

Trp

cye

krg

gy

val
158

gaaz

Glu

gy

Tre

ggc

Gly

HOCR VLRI04

Arg=Glu Pro Arg

geoo gog ote gat goeg

ala

age

arg
58

gcg

Ala

tat

gaa

Glu

cog

Pro

tog

Ser
135

acc

Thr

aoc

Thr

teg

Ser

ace

Thr

Ala Lieu
a0

aEc ggo

Asn Gly

geg cgg

Ala Arg

gec J9g

Gly Gly

gag cac

Glu His
105

gty ctc

Val Len

asa gog

oLy coy

Leu Pro

cge tie

Arg Phe

caa gaa

Glu Glu
188

goc gty

dly val
208

Asp

goe

Ala

oy

Leu

cgt

Aryg
90

aac

Asn

ggc

Gly

gty

Val

gag

Glu

ath

Ile

Ala

cge

hrg

ang

Lys
5

ggc

Gly

oty

Leu

Ile

woa

Gly
185

gto

val

170 .

cag

Gln

gha

val

oty

Leu

aga

Ser

et

ate

ile

gte

Yal
60

cag

Gln

ggc

Gly

abe

Ile

cog

Pro

gac

Asp
140

Caa

Gln

ata

Ile

geg

Ala

geg

Ala

eu

atec

Iie
45

gto
Val

gahb

asp

gag

Glu

gt

Vel

cog

Fro
125

oo

Pro

agy

Arg

[aleled

Pro

goeg

Ala

gay

Glu
205

gac

Asp

gog

Ala

gygc

Gly

cab

too

Cys
1i0

gto

Val

oy

hrg

abe

Ile

ctyg

Leau

ate

ITle
180

got

Ala

GIX lxlre P

Rla vaé’

ace

Thur

2ag

Live

age

Bex

akbe

Ile
85

acg

Thr

tog

ggc

Gly

cge

Aryg

ogo

Arg
175

gtg

Val

o

Ser

%IraPro Glu. Trp Tyr Lys

et Ala Glu 55130135140

cat

Tyx

goo

Ala

gty

val

gte

Val
160

cog

Pro

acg

T

cga

Arg



Thr Ala Asp Met Arg Tyr Den Val Met Pro Met Arg Pro Ala Gly Thr 165170175 5 Gin Asn Phe Thr Glu
Glu Gin Leu Ala Ala Len Val fir Arg Asp Sex-i80185190 10 Len lle (fly Val Sex- Len Ala Thr Len Pro
195200 15<210> 61 <211> 825 <212> DNA <213> Unknown 20 <220> <223> Metagennme - beta
~unit nitrile hydratase <220> <221> CS 25<222>(1)..(825) <223> <400> 61
tgg gca ctt ggc agt agg cag ttt got gcg 30 48 Me&\{%Gly Arg Gly Lys Trp Ala Len Gly Ser Arg Gin Phe

Ala Ala 151015

354045

atg gtg gga cgt ggg aag

got gcc aac tgg caa ctt atc agt ago cot tca tgg tca got tgt aat 3596 Ala Ala Asa Trp
Gin Len lle Ser Arg Pro Ser Trp Sex- Ala Cys Asn 202530

ata ttg gtc ctc atg ago gcc acg cac ccc
aaa aag ago gec.ggc gac 40 144 lle Len Val Len Met Ser Ala fir His Pro Lys Lys Arg Ala Ala Asp

atc ggm ggc aac aaa gcc ggc gag gtg gac ace gag gat cac ggc atg 45 192 lle Gly Gly Asn
Lys Ala Gly Ala Val Asp fir Ala Asp His Gly Met 5055s0

aag ttc tgg gag cgg cag gcc sac gcc ctg

age acc gageCtg cgg.age 50 240 Lys Pile Trp Glu Arg Gin Ala Asn Ala Len Arg Thr Ala Len Arg Arg
satggs Ctgoatg ago gta gat gag ctg ago ago gca gag gag gac ctg 55 288

65707580

10

15

20

25

30

35

40

45

50

55

<21l2> PRT
<213> Inlmown

<230

<223> Metagenome -

<400> 56
Met Ser Gly His
1

hr Pro Ilé Glu
20

Lyves Gly Tyr val
as

Glu Thr Lyvs Ile
50

Trp Thr Asp Pro
65

Ala Val Ala Giu

ala Cye Phe Asn
100

Cys Ser Cys Tyr
115

Iys Ser Pro Pro
138

Leu Alzs Asp Phe
145

Trp Asp Ser Thr

2la Gly Thr Glu

His

5

Als

Asp

Gly

Glu

Lenu

L)

Pro

Ty

Gly

Ela

185

Gly

alpha upit nitrile hydratase

His Asp His Asp His Glu Hig Asp Asn His

&rg

Pro

Pro

Phe

70

Gly

Pro

Trp

Lrg

val

150

Glu

Trp

val

rla

Arg

5B

&la

&l

Pro

Ser
138

The

Ser

Lys

Ala

40

hsn

Ala

Giy

Glu

120

Lys

Leu

Arg

Giua

Ala
28

Leu
GEly
Ary
Gly

His

10

Lewn

Asp

Ala

Leu

Ala

Arg

Lys

- 75

Arg

Asn

108 -

Leu

ala

Pro

Phe

Glua

Gly

Val

Glu

Ile

170

Gln I

Giy
Leu
Leuy
Ile
Gly

155

val

Ber Len

Ile Iie
45

val val
60

Gin Asp

Gly Glua

Ile val

Bro Pro

125

Agp Pro

140

Gln Arg

Iig Pro

Alm Ala

Leu
30

Asp
Ala
Gly
His
Cye
110
Val
Arg
Tle

Lien

e

15

Val

Liys
Ber
Ile
95

Thr
Trp
Gly
Arg
krg

175

Val

Phe

Ala

Ala

Val

Lieu

val
Val
160

FPro

Thr



Asn Gly Len Met Sex- Val Asp Gin Len Arg Arg Ala Ala Glu Asp Len 859095 44/75 gga gac age tac
gag aag ctt gag tac ttc gag ago acg acg ttc gcg 336 Gly Asp Arg Tyr Ala Lys Leu Glu Tyr Phe Gin Arg
Thr Thr Phe Ala 100105110 ctg ago acg gtc ctg ctc gag aag ggc tac ttc acg gag gag tog ctc 384 Leu
Arg Thr Val Lets Len Gin Lys Gly Tyr Phe Thr Gin Gin Ser Len 115120125 gcg gag aag at; gcc gag
gtg cgg Rag cog ctt cga tgt gcc go; caa 432 AIaSAI é_ys Met Ala Gin Val Arg Lys Pro Leu Arg Cys Ala
Ala Gin 130135140 gaa gga att gcc ggt gaa gaa gee agt gaa gcg at; aac cca gag acg 480 Gin Gly lle
Ala Gly Glu Glu Glu Ser Glu Ala Met Asn Pro Ala Thr 145.150155160 ago aag cag gac ggc ca a cgg
at; cca tot acg tat acc geg gagg00 528 Gly Lys GingAsp Gly Gin Arg LeyRro Ser Thr Tyr Thr Ala Ala
Pro 165170175 ggg cac age ttc gat gtc ggt gac ego gtt gtg gtc aag ego tca eat 576 Gly His Avg Phe
Asp Val Gly Asp Arg Val Val Val I_gr% AéI%Ser Asn 180185190 30 co§ COO ggc cac ago cgc acg cot cat

tac eta ago ggc 449 4%H 5k 822 CF ByE Krg Arg TRF Pro LTS ISR GBly Lys Thy Gly
195200205 gtg etc gag cgc atc tgc ggc gcc ttc coo aac cog gaa gag ctg gee 672 Val lle Gin Arg lle
Cys Gly Ala Phe Pro AsgvPro Gin Glu Let AIa 210215220 tac gga ttc gac ggc gaa cog aag aag gtg ctc
tac ago gtg cga tféléZO >
10  <212> DwA
<213> Unknown

<220 :
<223> Metagenome - alpha unit nitrile hydratase -~ M3aGLl
i5
<220
<Z221» CDY
<222  (1).. (698}
<223
20
<400> 57
atg gat coce acg agg cgb agt the ety gog tob ace gtht goeo ctg aco
48 : ‘
Met Asp Pro Thr Arg Arg Ser Fhe Leu alz Ser Thr val Ala Leu Thr
25 1 ] ' i0 15

gge goc goa gob abto coo gat oty gob cab gog gos gac cac gac cac
86 : :

Gly Gly ala ala Ile Pro Asp Leu Ala His Ala Ala Asp Bis Asp His
20 20 25 30

cayg cat vaa gat tto ceg tee gat oty gog oty ocgg gty éag Lo étc

144 ‘

gin His Gln Asp Leu Pro Ser Asp Leu Ala Leu Arg Val Lys Ser Leu
35 35 40 45

gaa tog ctyg ottt gte gay 2ag gog otg gty gag oga goa geg cto Qac
182 ‘

Glu Ser Leu Leu Val Glu Lys GFly Leu Val Glu Arg Ala Ala lLeu Asp
40 - 50 35 60 )

gog oty gtg gac ace tac gag cBC ama gtc gUg coy oga aao gua gog

240

Ala Len Val Asp Thr Tyr Glu Eis Lys Val Gly Pro Arg adsn &ly Ala
45 65 70 75 B

cge gttt gte gog cgg goo tgo gttt gac cog gac tag aag caa cgg tta
288
. Arg Val Val Ala Arg ala Trp Val Asp Pro Asp Tyr Lys Gln Arg Leu
50 B3 80 85

tte geog aac ggt ace goo gea ghe gog gey tte gge tac teo oge tog

336

Phe 2la Asn Gly Thr Ala Ala Val ala Glu Phe Gly Tyvr Ser Gly Ser
55 : 160 145 110

cag gge get gac ate ogy ghte ghtc gaa sac acg goc act gta cat aac
384 .
Gln Gly Ala bop Ile Arg Val val Glu &sn Thr Ala Thr Val His Zsn



Tyr Gly Phe Asp Gly Gin Pro Lys Lys Val Len Tyr Arg Val Arg Phe 225230235240 45 cgg caa aaa
gag gtg tgg cog goo tat cgc ggc cog gag cac gac gtg 768 Arg Gin Lys Gin Val Trp Pro Ala Tyr Arg Gly
Pro Ala His Asp Val 245250255 atc gag at; gag att ttc gag cat tgg etc gag cog gag cag ago cag 816 lle
Glu Met Gin lle Phe Gin His Trp Len Glu Pro Ala Gin Ser Gin 260265270 55 aaa acc tga 825 Lys 'Mr
45/75 <210> 62 <211> 274 <212> PRT <213> Unknown <220> <223> Metagenome - beta unit nitrile
hydratase 10 <400> 62 Met Val Gly Arg Gly LyssqufosAla Len Gly Ser Arg Gin Pbe Ala Ala 151015 15
Ala Ala Asn Tip Gin Leu lle Ser Arg Pro Ser Trp Ser Ala Cys Asn 202530 20 lle Leu Val Len Met 5cr
Ala Thr His Pro Lys Lys Aig Ala Ala Asp 3540440 125

cte gte gtg tge acg ctg tgo tob tgbt tat cco tgo cog gtg ctg gge
432 )
5 lLeu val Val Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly
13¢ 135 ‘ 140

ttg cog cog ghte tgg tac aag too gog coe tak ogy ter cge gtg otg
480

10 ieu Pro Pro Val 'rp Tyr Lys Ser Ala Pro Tyr Arg Ser Arg Val val
145 i50 155 160

ate gat ccyg cga ggt gty ctg cge gag tto gge gty gty oty coy gac
K28 ’
15 Ile 3sp Pro Arg Gly val Leu Arg Glu Phe Gly Val Val Leu Pro Asp
165 170 . 178

cat ate gaa gty cgt ghe tat gac age acg gog gag caa oge tat cta
576
20 His Ile ¢lu val Arg Val Tyr Asp Ser Thr Ala Glu Gin Arg Tvr Leu
180 185 : 180

gte chyg ooy gay cOgy CoOg OO0 OgE 200 gas aac cbtg aca gaa gaa gog
624
25  val Lew Pro Glu Arg Pro ala @1y Thr Glu Asn Leu Thr Glu Gla 2la
185 200 205

otg. gog oty ckg gtg acg coge gac geog abtg atk gge gtg goec asag gte
672
30 Leu Ala Leu Leu Val Thr Arg Asp Ala Met Ile CGly val Ala Lys Val
210 215 . 220

gog ceg ¢og gga gpe oge gga tga
£96

25 ala Pro Pro Gly Gly arg Gly
2258 230

<210> 58

40 <211i> 231
<212> PFRYT
<213> Unknown

<220>
45  <«223> Metagenome -~ alpham unit nitrile hydratase - M3aGL0

<400> 58

Met Agmp Pro Thr Arg arg Ser Phe Leu Ala Ser Thr Val Ala Leu Thr
50 1 5 10 i5

Gly Gly Ala Ala Ile Pro Asp Leu 2la His Ala Ala Asp His Asp His
20 25 30
55

@ln His Gln Asp Leuw Pro Ser Asp Leu 3la leu Arg Val Lys Ser Leu
© 38 40 £5



25 lle Gly Gly Asn Lys Ala Gly Ala Val Asp Thr Ala Asp His Gly Met 505560 Lys The Trp Gin Arg Gin
Ala Asn Ala Leu Arg Thr Ala Len Arg Arg 3065707580 Asn Gly Len Net Ser Val Asp Gin Len Arg Arg
Ala Ala Gin Asp Len 859095 35 Gly Asp Arg Tyr Ala Lys Len Glu Tyr Phe Gin Arg Thr Thr Phe Ala
100105110 40 Len Arg Thr Val Len Len Gin Lys Gly Tyr Phe Thr Glu Gin Ser Len 115120125 45 Ala
Ala Lys Met Ala Gin Val Arg Lys Pro Len Arg Cys Ala Ala Gin 130135140 Gin Gly lle Ala Gly Gin Gin
Gin Ser Glu Ala Met Asn Pro Ala Thr 5014515085860 Gly Lys Gin Asp Gly Gin Arg Len Pro Ser Thr
Tyr Thr Ala Ala Pro 165170175 55 46/75 Pro Pro Gly His Arg Arg Thr Pro His Tyr lle Arg Gly Lys Thr
Gly 195200205 5 Val lle Glu Arg lle Cys Gly Ala Phe Pro Asn Pro Glu Glu Leu Ala 210215220 10 Tyr
Gly Phe Asp Gly GluRro;Lys;LysMal Leu| éf? val Arg Rhe ggg,%ﬁgzg%gu ggg Gin Lys Glu Val Trp
Pro Ala Tyr Arg Gly Beo 15245250 lle Gluddet Glu lle Phe Glu His Trp Leu Glu r09260265 20
5
Ala Leu Val Agp Thr Tyr Glu His Lye Val Gly Pro Arg ken Gly Ala
65 76 75 80

10  arg val val Ala Zxg Ala Trp Val Asp Pro Rep Tyr Lys Gln Arg Leu

Phe Ala Asn Gly Thr 2la Ala Val Rla Giu Phe Gly Tyr Ser Gly Ser
15 100 108 110

Gin Gly Ala Asp Ile Arg Vel Val #lu Asn Thr Ala Thr Val His Asn
115 120 125
20 -

Lew Val val Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly
130 135 140

25
Leu Pro Pro Val Trp Tyr Lye Ser ala Pro Tyr Arg Ser arg Val vVal
148 150 155 160

30 rle Asp Pro Arg Gly Val Leu Arg Glu Phe Gly Val val Leu Pro Asp
165 70 175

Bis Ile Gilu Val Arg Val Tyr Bksp Ser Thr Ala Glu Gln Arg Tvr Lew
35 180 185 18D

Val Leu Pro Glu Arg Pro Rla Gly Thr Giu aAsn Leu Thr Gln Glu 2ls
. ' 185 | 200 205
- AQD

Leu Ala Leu Leu Val Thr Arg Asp Ala Met Ile Gly Val Ala Lys Val
210 . 215 220

45 _
ala Pro Pro Gly Gly 2rg Gly
228 230

850  <210> 5%
<21l> 609
<Z21i2> DNA
<213> Unknown

55 <220 ’
«223> Metagenoms - alpha unit nitrile hydrataese - M73408

<220>
<321l> CDS



Lys 6.thr His Asp Val 255 a GIn Ser Gin 270 25 <210> 63 <211> 627 <212> DNA <213> Unknown 30
<220> <223> Metagenome - beta unit nitrile <220> 35<221> CDS <222>(1)..(627) <223> yd atase
- M12K24 <400> 63 40 atg gac ggc 48 Met Asp Gly 1 atg cac gac ctg gga ggc agg cag ggc ttc gga
cog gtt Met His Asp Leu Gly fly Arg Gin fly Phe fly Pro Val 51015 45 cgc tac acg etc gac gcg ccc gca
ttc cat tag cog tgg gaa gtg cgc 96 Arg Tyr Thr ”3{%8 Ala Pro Ala Phe His Ser Pro Trp Glu Val Arg
202530 50 gcg aat tog ctc tat gcg ttc gcg gtg cgce cic ggc atc ttc aac atg 144 Ala Asn Ser Leu Tyr Ala
Phe Ala Val Arg Lau Gly lle Phe Asn Met .354045 55 gac gaa tac cgc cat gag atc gag cgg atg gag ccg
cgc cat tac ctc 192,Asp Glu Tyodyg His Ala lle Glu Arg Met Glu Pro Arg His Tyr Leu 505560 .47/75
<223>

<400> 58

5 atg age teg aag oo ace gaz gab cbo gge ace tae cag ccg cte ace
4B
Met Ser Ser Lys Pro Thr @lu Asp lLeu Gly Thr Tyr Gln Pro Leu Thr
1 5 10 15

10 tac tae cag atg atyg gae obtg age ctg cge gag oty oty gty gag aag
28
Tyr Tyr Glo Met Met @lu Val Ser Leu Arg Glu Leu Leun Val Glu Liys
20 25 ' 30

15 gge ghg abe acce gas gog gas gho goo cge gog abg goo gag ate gge
144
Gly Val Tle Thr Glu Ala Glu Val Ala Arg Ala Met Gly Glu Ile Gly
35 40 45

20 gcg aga agc cog gag ©gc ggc gog aag atg gte gog oge gog tou gty
192 ‘ _
Ala Arg Ser Pro Glu Arg Gly Ala Lys Met Val Alas Arg 2la Trp Val
50 E5 B 14 . :

25 gac cog gog tac aag gog cge abtg cbtt goe gac gge age aag goc geo
240 '
zsp Pro Ala Tyr Lvs Ala Arg Met Leu Ala Asp Gly Ser Lys Ala Ala
85 70 75 - 80

30 gag gag ckte gug tto geg gty cog gge cte aag oty atc ghg ghto gag |
288
Glu Glu Leu Gly The ¢lu ¥al fro Gly Leu Lys Leu Ile val val Glu

35 aac ace geyg gac acg cac aee gty ghte gtg tge acg ckg tge teg tgo
336
asn Thr Ala Adsp Thr Hig Asn Val val Val Cys Thr Leu Cys Ser Cyws
100 . 105 110

40 tac cog oge ate obg obe gge ate cog coo gag tog tac aag teg oge
384
Tyr Pro Arg Ile Leu Leun Gly Ile Pro Pro Glu Trp Tyr lLys 8Ber Arg
115 120 125

45 age tac oge age oge aca gty oge gay cog oge geg gty cto goe gaa
432
Ser Tyr Arg Ser Arg Thr Val Arg Glu Pro Arg Ala Val Leu Ala Glu
130 135 140

50 ttc gge scg acc ate ocog gag aac ghbo goog ate cga ghtg cac gac age
489
Phe Gly Thr Thr Ile Pro Glu Asn Val Ala Ile Arg Val His Asp Ser
145 150 155 160

55 act geg gac atg oge tac cte gty sty cog atg cgg cot geg goo aco
528
Thr Ala Asp Met Arg Tyr Leu Val Met Pro Met Brg Pro Ala Gly Thr
1565 7o ) : 175



ggc gcce ggc tat tac gaa ago tag ttg ace ggc ctc gag acc ttg at; 240 Gly Ala Gly Tyr Tyr Gin Arg Bet Len
Thr Gly Lau Ala Thr Len Lau 65707580 5 gtc gag aag ggc gtc-gtg acg age gag gaa ate gag ace cgg
gag cag 288 Val Gin Lys Gly Val Val Thr Arg Gin Gin Len Gin Thr Arg Ala Gin 859095 10 ggc cgc tac
cog at; gag at; coo agc gag act ggc cgc acc aat gag 336 Gly Arg Tyr Pro Leu Ala Met Pro Ser Ala Pro
Gly Arg Thr Asn Ala 100105'110 cag gca ago gag cgt ttc cag cc; ggc gac egg gtt ago gtc aag gag 384
Gin Ala Arg Gin Arg Phe Gin Pro Gly Asp Arg Vé%ﬂ Val Lys Ala 115120125 gat ttc gtg tag ggg cac
gtg cgg atg cog gag tao atc ago ggc aag 432 Asp Phe Val Set Gly His Val AD; Met Pro Ala Tyr lle Arg
Gly Lys 130135140 25 ace ggc gtg gtc gtc age gag tpo ccg.gac tat coq ttt cc gat gag 480 Thr Gly Val
Val Val Ser Glu §§§' Bfs &gg%yglf%’dg Igﬁ%é B8 E\Sp%cfg 7481 1%%3@6%6%%19%891"%& tag gtc gat gcc
cag gac gag cca@ec fa€ gae gig age 528 Elis Al HisSerVabAsplAtR-GirAspgGirlro Thr Tyr Asp Val
Arg 165170]575 35 ttc ago agbfdag gat cta tgg cog’§at tee gcc gat tcc gédltc gtt '

cbg ate ggt gttt teo tbta gea acg okt cog tag

608
Leu Ile Gly Val Ser Leu Ala Thr Leu Pro
188 ©200
10
<21i0> 60
<211 202
<2132» PRT

15 <213> Unknown

<220>
<223> Metagenome - alpha unit nitrile hydratase - M734C9

20 <400> 60

Met Ser Ser Iys Pro Thr Glu Asp Leu Gly Thr Tyr Glun Pro Leu Thr
1 5 10 15

25

Tyr Tyr Glo Met Met Glu Val Ser Leu Arg Glu Leu Leu Val Glu Lyvs
20 25 30

30  @ly val Ile Thr ¢lu Ala Glu Val Ala Arg Ala Met Gly Glu Ile Gly
35 - 40 45

ila Arg Ser Pro Glu Arg Gly Ala Lys Met Val Ala Arg Als Trp Val
35 50 . 5B . 60

Aep Pro Ala Tyr Lye Ala Arg Met Leu Ala Asp Gly Ser Lys Ala Ala

65 70 . 75 8C
40
Glu Glu Leu Gly Phe Glu Val Pro Gly Deu-Lys Leu Ile Val val Glu
85 86 55
45 |
asn Thr Rla Asp Thr His 3sn Val Val Val Cys Thr Len Cys Ser Cys
100 105 110

50 wyr Pro Arg Ile Leu Leu Gly Ile Pro Pro Glu Trp Tyr Lyse Ser Arg
115 120 125 :

Ser Tyr Arg Ser Arg Thr Val Arg Glu Pro Arg Ala Val Deu Ala Glu
55 130 135 - 140

rhe 2ly Thr Thr Ile Pro Glu hsn Val Ala fle Arg Val His Asp Ser
145 150 ‘ 185 180



576 Phe Arg Ser Gin Asp Len Trp Pro Asp Sex Ala Asp Bar Ala Len Val 180185190 40 cac gtc ggc gta
ttc cag ago tac ctc gag egg gag tag ac; cca gga 624 His Val Gly Val Phe Gin Set Tyr Len Gin Arg Gin
Sex Thr Pro Gly 195200205 45 tag 627 50<210> 64 <211> 208 <212> PRT <213> Unknown 55
<220> <223> Metagenome - beta unit nitrile hydra e - M121C24 <400> 64 48/75 Met Asp Gly Met His
Asp Lieu Gly Gly Arg Gin Gly Phe Gly Pro Val 151015 5 Arg Tyr Thr lle Asp Ala Pro Ala Phe His Ser
Pro Trp Glu Val Arg 202530 Ala Asn Ser Len Tyr Ala Phe Ala Val Arg Lieu Gly lle Phe Asn Met
10354045 Asp Gin Tyr Arg His Ala lle Glu Axg Mat Glu Pro Arg His Tyr Lieu 505560 15 Gly Ala Gly
Tyr Tyr Gin Arg Ser Lieu Thr Gly Len Ala Thr Lieu Len- 65707580 20 Val Gin Lys Gly Val Val Thr Arg

Gin Gin Lieu qu:bj;‘hg.f\g%éplam%‘énﬁrg Tyr Leu Val Mat Pro Met Arg Pro Ala Gly Thr
165 170 1758
5

Glu agn Phe Thr Glu Glu Gln ILeu Ala Ala Leu Val Thr Arg Asp Ser
180 . 185 180
10
Leu Ile Gly Val Ser Leu Ala Thr Leu Pro
185 200

15 <210= 61

<21i» 8258
Co=Z2iZ> DOHA

<213> Unknown
20 =<2z20-

.<223> Metagenome - beta mnit nitrile hydratase

<220>

<22i> Cn8
25 <222= (1)..{825)

<223>

<400> 61

atyg otg goa oot guy asg tyg gea ottt gge aght agg cag bttt get geg
30 28 |

Met Val Gly Arg Gly Lys Trp Ala Leu Gly Ser Arg Gln Phe Alz Ala

1 5 i is

got goo aac tgo caa cbt ate sght oge oot teoa tgg tea got tghb aat
35 386 :

zla Ala Asn Trp Gln Leu Ile Ser Avg Pro Ser Trp Ser Alz Cys Asn

20 25 30

ata ttg gte cﬁc atg agt goo agy cac CoC Aaa aag oge goc goc gac
44 144 _

Tle Lau Val DLeu Met Ser Ala Thr His Pro Lys Lys Arg Rla Ala Asp

35 40 45

ats ggo gge aag B3 goo ggc gog gtg gag acc gog gabt cac gge atg
45 - 1982

Tle Gly Gly isn Lys ala Gly 2la Val Rsp Thr Ala Asp His Gly Met

50 55 60

aag tte tgg gag cgg cag goc aac goc ctg oge acc geg chkg cgg <ol
50 240

Lys Fhe Trp Giu Arg Gln Ala Asn Ala Leu Arg Thr Ala Leu Arg Arg

65 70 : 75 80

aat gga cty atg =ge ghta gat gag ckg cge cgo goa gog gag gac oty
55 288 |
Asn Glv Leu Met Ser Val Asp Glu Leu Arg Arg Ala &la Glu Asp Len
BS ' 30 : 85



859095 25 Gly Arg Tyr Pro Lieu Ala Met Pro Ser Ala Pro Gly Arg Thr Asn Ala 100105110 Gin Ala Arg
Glu Arg Phe Gin Pro Gly Asp Arg Val Arg Val Lys Ala 30115120125 Asp Phe Val Ser Gly His Valat
Pro Ala Tyr lle Arg G y Lys 130135140 35 Gly Val Val Val Ser Glu Ser Pro Asp Tyr Pro Phe Pro Asp
Ala 150155160 40 His Ala His Ser Val As Ala Gin Asp Gin Pro Thr Tyr Asp Val Arg 165170175 45 Phe
Arg Ser Glu Asp Lieu Tr Pro Asp Ser Ala Asp Sgy, Ala Len Val 180185190 His Val Gly Val Phe Gin Ser
Tyr Lieu Gin Arg Gin Ser Thr Pro Gly 50195200205 <210> 65 <211> 660 55 <212> DNA <212>
Unknown <220> <223> Metagenome - beta unit nitrile hydratase - M29M24 49/75 <220> <221> CDS

<222> (1).1660) g@aﬁ?ggg -5400z 62210806 99 gt £LatgacAly G9C 99c Alg ¢ac gdg atg ggt gag atc 48
10 Met Asn Gly ¥aé His Asp Met Gly Gly Met His Gly Met Gly Ala lle 151015 ego ego gag gag aac gag

cc got ttc caC gé@to@?g@rga?’ggaglég}g’%@w Glu Tyr Fhe Glu Arg Thr Thr fhe Ala
5

ckg oge acg gte ctg cte gas aag oge tac the acg gag gag teg cto
384 ‘
Leu Arg Thr Val Leu Leu Glu Lys Gly Tyr Phe Thr Glu Glu Ser Leu
115 120 125
10
gog geog aag aty goo gag gtg cgy aag cog ottt cga tgt gee geg cas
432 )
Ala 2la Lys Met Als Slu Val Arg Lys Pro Leu Arg Cys Ala Ala Gln
130 138 140
15 _
gaa gga att goo ggt gaa gna gas sobt gea gog atg aac cora gog acy
4BD0 ' ' -
Glu Gly Iie ala @ly Glu Glu Gluw Ser Glu Ala Met Asn Pro Ala Thr
145 - 150 155 160
20 _
gge ang cag gac ggo cad ogg otg coa tot acg tabt ace geg gog coo
528 :
Gly Lys Gln Asp Gly Gln Arg Leu Pro Jer Thr Tyr Thr 2la Ala Pro
165 170 175
25 ‘
gog cac oge tie gat gbe ggt gec cge gttt gtg gtc aag cge tea aat
576 '
Gly Hig Arg Phe Asp Vel Gly Asp Arg Val Val Val Lys Arg Ser Asm
180 ' 185 180
30 :
cop coo gge cac cge oge acyg oot ocat tac atc cgoc gge aag acg ggo
624 ‘
Pro Pro Gly His Arg Arg Thr Pro His Tyr Ile Arg Gly Lys Thr Gly
1958 _ 200 205
35 ‘
gty atc gag cge ate tge gge goe ttc coe aac oog gaa gag ctg gea
672 . :
val Ile Glu Arg Ile Cvs Gly Ala FPhe Pro Asn Pro Giu Glu Leu &la
2190 215 - 220
40
tac gge Lto gac gge gas cog aag aag gbg ote tac oge gtg oga tto
720
Tyr Gly Phe Rsp Gly Glu Pro Lys Lyes val Leu Tyr Arg Val Arg Phe
225 . : 230 235 240
45 _
cgg ca2 aaa gag ghg tgg cog goe bab cge gge cog gog cac gac gty
768 .
Arg Gln Lys @lu Vel Trp Pro Ala Tyr Arg Gly Pro Ala His Asp Val
245 250 : 255
50 .
ate gag atg gag atb tte gag cat tgg cte gag cog goeg cag agd cag
Ble
Tle Clu Met Glu Tle The Glu His Trp Leuw Glu Pro Ala ¢ln Ser Gln
280 265 270
55
aaa acc tga
825
Iiys Thr



15 Arg Arg Gin Glu ken Gin Pro Ala Phe His Gin Pro Trp Gin Gly Arg 202530 gtt ttc get ctg acc acg
gcg gtc gag gcc tgg gat egg tgg acc etc 144 20 Val Phe Ala Len Thr Thr Ala Val Gin Ala Trp Gly Arg
Trp Thr Len 354045 gat get tcc cga cac cgg ate gag cgg atg aat gag gag gac tat ctg 192 25 Asp Ala
Sex Arg His Arg lle Gin Arg Met Asn Ala Ala Asp Tyr Len 505560 egg gtg age tat tac gag aag tgg etc
gag tcg ctt etc got .ctc ctg 240 30 Mg Val Ser TB&Q—J}@ Gin Lys Trp Len Gin Set Len Len Ala Len Len
657075B0O toe gag ace gga atg gag agt cog gag gag ata egg agt ggg gag cgt 288 35 Sex Gin Thr Gly
Met Ala Sex Pro Ala Gin lle Arg Ser Gly Gin Arg 859095 got gac ggc ace cog aaa gag ace cog cog etc
ccg gee gac cac gtg 336 40 Ala Asp Gly Thy Pro Lys Ala Thr Pro Pro Len Pro Ala Asp His Val
100105110 acg gcg att.etc gee ago ggg ttt ccc gcg age egg gag gcg gga got 384 45 Thr Ala lle Len
Ala Set Gly Phe<Rt8-AlaSer Arg Gin Ala Gly Ala 115120125 gcg cat ago ttc cga gtg ago gag egg gtg
age ace egq aa§ ¥t ast] 432 50 Ala Pro Arg Phe Arg Val Set Gin Arg Val Arg Thr Arg ken lle Asa
130135140 cog acg.actgae.@¢d ago ctt ccg age tee gcc egg egg aag etc ggg 480 55 Pro Thr Thy His
Thr Arg Len Pro Mg Tyr Ala Arg Mg Lys Len Gly 145150155160 50/75 Thr lle Glu Arg Asp His Gly Val

Phe Val Phe Pr6#&8p Thr Asa Ala 165170175 .cag gct cic ggg gag aaa ccg cag cac gic tat tcg gtt
cgt ttc gagy 5576 Fis Algf:gﬁeécfilneGTuthjﬁ mTGl%lEﬁé ga\"cldtjfil r

ys Pro r Ser Val Arg Phe Gin
<400> 62
Met Val Gly Arg Gly Lys Trp Ala Leu Gly Ser arg Gln Phe Ala Ala
. 1 5 10 ) : 15
15
Ala Ala Asn Trp Gln Leu Ile Ser Arg Pro Ser Trp Ser Ala Cya Asn
20 25 30 :
20

Tle Leu Val Leu Met Ser Ala Thr His Pro Lys Lys Arg Ala Ala Asp
35 40 45

25 Ile Gly @ly Asn Lys Ala Gly Ala Val Asp Thr Ala Asp His Gly Met
50 55 &0

Lys Phe Trp Glu Arg Gin Ala Aen Ala Leu Axrg Thr Ala Leu Arg Arg
30 65 70 75 80

isn Gly Leu Met Ser Val asp Glu Leu Arg Arg Ala Ala Glu Asp Leu
85 90 85
35 '

©ly Asp Arg Tyr Ala Lys Leu Glu Tyr Phe Glu Arg Thr Thr Phe Ala
' 100 105 110

49 :
Lew Arg Thr val heu Leu @lu Lys Gly Tyr Fhe Thr &lu Glu Ser Leu
115 120 125

45 . ala Ala Iys Met Ala Glu Val Arg Lys Pro Leu hrg Cys ala ala Gln
130 135 1490

Giu Gly Ile Ala Gly Glu Glu Glu Ser Glu Ala Met Asn Pro Ala Thr
50 145 ' - 150 185 150

Gly Lys Gin Asp Gly Gla Arg Leu Pro Ser Thy Tyr Thr Ala aAla Pro
165 170 175
55

Gly His Arg Phe Asp Val Gly asp Arg Val Val Val Lys Arg Ser Asn
180 ies 190



180185190 gcg cgt gag ctc tgg ggc gag act gcc agg cca gag gat tcc gtc tac 10624 Ala Arg Gin Len
Trp Gly Gin Thr Ala Arg Pro Gin Asp Se r Val Tyr 195200205 atc gat ctt tgg gac gag tac-ctt gaa
cce gtg tag 15660 lle Asp Len Trp Asp Gin Tyr Len Gin Pro Val 210215 20<210> 66 <211> 219 <212>
PRT <213> Unknown 25<220> <223> Me agenome - beta unit nitrile hydratase - M29M24 <400> 66
30 Met Asn Gly Val His Asp Met Gly Gly Met His Gly Net Gly Ala lle 51015 Arg Arg Gin Gin Asn Glu
Pro Ala Phe His Gin Pro Trp Glu Gay 35202530*¢41%Phe Ala Len Tobx Thr Ala Val Gin Ala ..Trp Gly Mg
Trp Phi- Len 35,4045 40 Asp Ala Ser Arg His Arg lle Gin Arg Met Amn Ala Ala Asp Tyr Leu 505560 45
Arg Val Ser Tyr Tyr Gin Lys Trp Len Gin Ser Len Leu Ala Len Leu 65707580 50 Ser Gin Thr Gly Met
Ala Ser Pro Ala Gin Be,Ma.Set Gl i Men85800 mAlarAsa G AheRrorkysrkadihr Pro Pro Len Pro
Ala Asp His Val 55100105810 Thr Ala lle Le@%®la Sex Gly Phe Pra@tAla Ser Mg Gin Ala Gly Ala
11512p125 551/75 Ala Pro Arg PS Arg Val Ser Glu Arg Val Arg Thr Arg Asn lle Asn

Val Tle Glu Arg Ile Cys Gly ala Phe Pro Asn Pro Glu Glu Leu Ala
210 218 220

10 Tyr Gly Phe Asp Gly Glu Pro Lys Lys Val Leu Tyr aArg val Arg Fhe
225 230 235 - 240

Arg Gln Lys Glu Vel Trp Pro Ala Tyr Arg Gily Pro Ala His Asp Val
15 245 250 255

Tle Glu Met Glu Ile Phe €¢lu His Trp Leu Glu Pro Ala Gln Ser Gln

260 265 270

20 :

live Thr
25

<210> 63

<21l> 827

<23.2> DNA

<213> Unknown
30

<220

<223> Metagenome - betz unit nitrile hydratase - ML2K24

<220

35 <221 CD8
232> (31)..{627}
<A23>

<400 63

40  atg gac gor atg cac gac ctg gga gge agg cag gyc tte gga cog gtt
48
Met Asp Gly Meb His Asp lLeu Gly Gly dzg Gln Gly Phe @ly Pro Val
1 5 16 a5

45 ogo tac acg atc gac gog coc gea the cat tog cog tgg gaa gty cge
J:)
Arg Tyr Thr Ile Asp Ala Pro ila Fhe His Ser Pro Trp Glu Val Arg
20 25 3¢

50 gog mat tog cte tat geg tie gog oty oge ctc ggo ate tte aac atg
144
2le Asn Ser Leu Tyr Ala Phe Ala Val Arg Leu Gly Ile Phe ARsn Met
- 35 40 45

55 gac gaa tac cge cat goyg ato gag cgg alg geg cog ofc cat tac cte
192 '
asp Glu Tyr Arg His Ala Ile Gluw Arg Met Glu Pro Arg Eis Tyxr Deu
50 ' =5 &0



130135140 Pro Thr Thr His Thr Arg Lieu Pro Arg Tyr Ala Arc; Arg Lys Lieu Gly .145150155160 10 Thr
lle Glu Arg Asp His Gly Val Phe Val Phe Pro Asp Thr Asa Ala 165170175 15 His Ala Leu Gly Glu Lys
Pro Gin His Val Tyr Sex vat Arg Phe Glu 180185190 Ala Arg Glu Lieu Tip Gly Glu Thr Ala aly Pro Glu
Asp Ser Val Tyr 20195200205 lle Asp Leu Trp Asp flu Tyr Leu Glu Pro Val 210215 25 <210> 67
<211> 660 <212> DNA 30 <213> Unknown <2243> <223> Metagenome - beta unit nitrile hydratase -
m2K17 35 <220> <221> CDS <222> (1)..(660) 933> 40<400> 67 atg acc aat tog ctg cac gac atg ggc
ggc atg cac ggc ttt ggc ¢ g 48 Met Thr Asn Ser Lieu His Asp Met Gly Gly Met His Gly Phe Gly Arg

151015 45 gtc %a%]cg%%g&%c&q aac. 9ag ¢ag <ag i £as.cag,606109.029.89¢:96 Mgl Glu Pro flu Pro
Asn Glu Pro PrgBne His Gin Arg Trp Glu fly 202530 cgg gtg ctg ggg atg cag cgc gcc atg ggc ttt acc
ggg ctg tgg accd#4A xla Gly Tyr Tyr Glu Arg Ser Leu Thr Gly Leu Ala Thr Leun Leu
65 , 78 .75 80
5 :

ghe gag zag gge gbe gty ecg oge gag gaa cte gag ace cgg gog cag
2E8 :
Val €lu Lys Gly Val val Thr arg Glu Glu Leu Glu Thr Axrg Ala Gln
' ‘ as 50 85
10 _ .
ggc cgo tac gog oty gog atyg ceoc sge gow oot gogo cge acc aat geg
338
Gly Arg Tyr Pro Leu Ala Met Pro Ser ala Pro Gly Arg Thr Asn Ala
. 100 105 ’ 110
15 __ .
cag gra cge gag cgt tte cag cog ggc gace ogy ghbt cge gte aag geg
384 :
Gln 3la Arg Glu Arg FPhe Gln Pro Gly Asp Arg Val Arg Val Lys Ala
115 128 125
20 :
gat tte ghtg tog goy cac gtg cgy atyg cog geg tac ate oge gge aag
432
Asp Phe Val Ser Gly His Val Arg Met Pro Ala Tyr Ile Arg Gly Lys
© 130 ' 135 140
25 .
aco ggo ghg ghbo gte age gag teo ceg gae tak cog tit coco gat geg
480 :
Thy Gly Val Val Vel Ser Glu Ser Pro 2sp Tyr Pro Fhe Pro asp Ala
145 150 158 160
30 _
cat gog cac teog gbe gat gec cag gac gag cca acc tac gac ghtg cgo
B28
Hiz Ala Hiz Ser Val 2sp Ala Glsn Asp #lu Pro Thr Tyr Asp Val Arg
185 1760 175
35 ‘
tto cgo age gag gat cta tgg cog gat toe gee gat tee gea che gttt
57€ ' '
Phe Arg Ser Glu Asp Leu Trp Pro Asp Ser Ala Asp Ser Ala Leu Val
180 185 180 -
40 _ .
cac gte gge gta tte cag age tac cto gay ogg gag tog acg cca gga
624 ' ‘ ‘
Hig Vval Gly val Phe Gln Ser Tyr Leu Glu Arg Glu Ssr Thr Pro Gly
19% 260 2085
45
tag
527

50 <z2lo> 64
211> 208
<Z12> PRT
<213> Unknown

55  <220> | ‘
«223> Metagenome ~ bets unit nitrile hydratase - MI2KZ4

<400> 64



Arg Val Lieu fly Met Gin Arg Ala Met Gly PS Thr Gly Lieu Tip Thr 354045 atc gac gcc ggc.cgc gcc tog-
ctc gaa gcc ctg cog cca tta gcg tat 192 lle Asp Ala Gly Arg Ala Ser Lieu Glu Ala Lieu Pro Pro Lieu Ala
Tyr 505560 52/75 ctg agt tog too tac tat egg cgc tgg ttt ctt ggc ctg gag ago egg 240  Leu Gly Set
Set Tyr Tyr Arg Arg Tip Phe Lea Gly Lea Gin Ser Arg 5657075BO ctg ctg ctg cgc ggc etc gtt ggc gag
gac gag ate gcg gca goc cgt 288 Lea Lea Lea Arg Gly Lea Val Gly Glu Asp Gin lie Ala Ala Gly Arg
10859095 tog atg cgc gee ggc gee at; ttg ccg cé@% dee ctg ace cag gcc gat 336 Ser Met Arg Ala Gly Ala
Met Len Pro Arg Thr Lea Thr Gin Ala Asp 15100105110 gtg gag aaa acc et; ace cgc ggc gac ttc gcc
cgc cog ace aac ace 384 Val Giu Lys Thr Lea Thr Arg Gly Asp Phe Ala Arg Pro Thr Asn Thr
20115120125 4§ yéFedt e ChE0 " Fo FAc 80 Gt E "M o HAS AR HYeTAC32 Pro Ala Arg Phe
Gin Pro Gly Asp Arg Val Gin Thr Lys Asn lle Asn 25130135140 cog gcg ace-cac acc cgc ctg cog cgc
tat gcc ego ggc aag act ggc 480 Pro Ala Thr His Thr Arg Leu Pro Arg Tyr Ala Arg Gly Lys Thr Gly
301451501 16@&6@@@@ §PFATYEHY St Bk {te tﬁeecergaﬁracgggcﬁaéc@rszs Thr Val Glu Ala
Val Arg Gly Val His Val The Pro Asp Thr Ala Ala 35165170175 ctc ggc gcc ggc gac gac cog caa tgg
etc tac gee gtg gtc ttc ccg 576 Len Gly Ala Gly Asp Asp Pro Gin Tip Len Tyr Ala Val Val Phe Pro

401801853&) gégTdeny qt@%@g‘?@@a?»bﬂa@@cglge%a@a%%égb;%e ?5%%1% ey 624 Ala Arg Gin Leu

Tip Gly Gin"Ala Ala Asp Pto Ala lle Lys lle Set 35195200205
Asp Giu Tyr Arg His 2la Ile Glu Arg Met Glu Pro Arg His Tvr Len
. 50 55 60
15 ‘
Gly ala Gly Tyr Tyr Glu Arg Ser Leu Thr Gly Leu Rle Thr Leu Leu
€5 70 15 80
20

Val Glu Lys Gly Val Val Thr Arg Glu Glu DLeu &lu Thr arg Ala Gln
B5 an a5

25 ' @ly Arg Tyr Pro Leu Ala Met Pro Ser Ala Pro Gly Arg Thr Asn Ala -
100 105 110

Gln Ala Arg Glu Brg Phe Gin Pro (ly Asp Zrg Val Arg Val Livs Ala
30 118 126 ‘ 125

hsp Phe Val Ser Gly Els Val Arg Met Pro Ala Tyr Ile Arg Gly Lve
130 1358 140 .
35 .

Thy Gly Val Val Vai Ser Glu Ser Pro Asp Tyr Pro Phe Pro Asp Ala
145 150 188 180

40 .
His Ala His Ser Val Asp Alaz Gln Asp Glu Pro Thr Tyvr Asp Val Arg
165 . 170 175

45 Fhe Arg Ser (lu Asp Leu Trp Pro Rsp Ser Ala Asp Ser Ala Leu Val
i8¢0 185 196

His Val Gly Val Phe Gln Ser Tyr Leu Glu Arg Glu Ser Thr Pro ¢ly
50 1958 200 205

<2i0> €5
<21i> 660
55 <212> DNA
‘ <213> TUnknown

<220>
<233> Metagenomse -~ beta unit nitrile hydratase - M29N24



atc gag gcg ttc gaa ccc tat ate gac ccc gea tga 660 lle Gin Ala The Gin Pro Tyr lle Asp Pro Ala
50210215 <210> 68 <211> 219 55 <212> PRT <213> Unknown <220> <223> Metagenome - beta unit
nitrile hydratase - M2K17 - 53/75 <400> 68 Met Thr Asn Set Leu His Asp Met fly Gly Met His Gly Phe
Gly Arg 5151015 Val flu Pro flu Pro len Glu Pro Pro Phe His Gin Arg Trp flu fly 202530 10 Arg Val Lei
Sly Met Gin Arg Ala Met Sly Phe Thr Sly Leu Trp Thr 354045 15 lle Asp Ala sly Arg Ala Set Leu Glu
Ala Leu Pro Pro Leu Ala Tyr 505560 20 Leu st%é?SSet Tyr Tyr Arg Arg Trp Phe Leu Gly Leu flu Set
Arg 65707580 Leu Leu Leu Arg Sly Leu Val Sly Glu Asp Glu lle Ala Ala Gly Arg 25859095 Set Met Arg
Ala Sly Ala Met Leu Pro Arg Thr Leu Thr Gin Ala Asp 100105110 30 Val Glu Lys Thr Leu Thr Arg Gly

Asp Phe Ala Arg.Rye.Thr Asn Thr 115120125 35 Pro AlaPhe Gin Pro Sly Asp Arg Val Gin Thr Lys Asn

lle Asn 13013514£21> <¢ns
<222> {(i)..{6860}
5 <223>

<400 £5
atg aat ggc gtt cat gac abtyg gge gge atg cac gge atg ggt goeg ate
4B
10  Met amn Giy Val His Zsp Met Gly Gly Met His Gly Met Gly ala Ile
: i 5 10 15

cge oge gag gag aac gag coc gob the cac gag cce tgy gag ggg o9y
86 . : : .
15  arg 2rg Glu €lu Asn Glu Pro Ale Fhe His Glu Pro Trp Glu Gly Arg

gtt tte gek otg ace acg gog ghbe gag goe tag gt ogy tug acc ote
144 .
20 val rhe Alz Leu Thr Thr Ala Val Glu Ala Trp Gly Arg Trp Thr Leu
' i 3as : 40 - 45 :

gat got tee cga cac cgg ate gag ogg aty aat geg geg gee tat oty
182
25  asp Ala Ser Arg His Arg Ile Glu Arg Met Asn 2la Ala Asp Tyr Leu
50 55 &0

cog gtg age tat tac gag aag tgg coftc gag teg cott cte gob cte ctg
240 .

A0  Arg Vel Ser Tyr Tyr Glu Lys Trp Leu Glu Ser Leu Leu Ala Leu Deu
€58 70 75 80

teo gag ace gga abtg gog aght cog gog gag ata cgg gt ggy gayg ogt
288 ‘ ‘
.35 ger ©lu Thr Gly Met Ala Ser Pro Ala Glu Ile Arg Ser Gly €lu Arg
as 30 95

goo gac ggo mBca CCg 8Aa gog R0C cog cog Cte ocg god gac cac gtg
336
40  Ala Asp Gly Thr Pro Lys Ala Thr Pro Pro Leu Pro Ala Asp His Val
' 100 : 165 110

acg gog att cte goo age gog tibk coo gog age ooy gay goy ggm got
384 ' o
45 ohr Ala Tle Liew Ala Ser Gly Fhe Pro Ala Ser Arg Glu Ala Gly ala
115 ' 12¢ 128 )

gog oot ogo tto cga gty age gag cay gty oge acc ogg aac abto aac
4332
50 ala Pro Arg Phe Arg Val Ser Glu aArg Val Arg Thr Zrg Aso Ile Asn
130 135 140

cog acg act gac acg cge okt ceg oga bac goc ogy ogyg aag cte gog
480

55  Pro fthr Thr His Thr Arg Leuw Pro Arg Tyr Ala Arg Arg Lys Leu Gly
145 : 150 155 160

acy ate gag oge gac cac gga gtg tte gte tte cog gat acg aac gog
528 ‘ .



40 Pro Ala Thr His Thr Arg Leu Pro Arg Tyr Ala Arg Sly Lys Thr Sly 145150155160 Thr Val Gin Ala Val
Arg Sly Val His Val Phe Pro Asp Thr Ala Ala 4516517017% Len sly Ala Sly Asp Asp Pro Gin Trp Len
Tyr Ala Val Val Phe Pro 180185190 50 Arg Glu Leu Trp Sly Gin Ala Ala Asp Pro Ala lle Lys lle Ser
195200205 55 lle Gin Ala Phe Glu Pro Tyr lle Asp Pro Ala 210215 54/75 <210> 69 <211> 663 <212>
DNA <213> Unknown 5 <220> <223> Metagenome - beta unit nitrile hydratase - M23dAI2 <220> 10
<221> COS <222>(1)..(663) <223> <400> 69 184§ gac ggc gtg cac gac atg ggc ggc atg cac ggt ttc
ggc sag gtc 48 Met Asp Gly Val His Asp Met Gly Gly Met His Gly Phe Gly Lys Val 151015 20 gag cog
géé ggc co¢ 9%Glu Pro Glu Ala An Glu Pro Ala Phe His

gaa gcg aac ga
~ Ala Glu Tip Glu

CC ttC cat

cac got
576
His Ala

gog ogt

10

i3

20

25

30

35

490

50

55

624
Ala Arg

ate gat

660

Iie Asp
210

50125%5 %Q%gc et¢

cte gog gag

Leu Gly Glu
180

gag cte tgg

Glu Leu Trp
185

otl tgy gac

Len Trp AsSD

<210> 66
<211> 219
<212» PRT
<213> Inknown

<420>

223> Metagenome -

<400> 66

Met Asn
i

Arg Arg
Val Phe
Asp Ala

50

Arg Val
Ser Glu

hla ABD

Thr Ala

Gly Val His
5

Glu @lu Asn
20

Ala Len Thr
35

Ser Arg His
Ser Tyr Tyr

Thr Gly Meft
85

Gly Thr Pro
100

Tle Leu Ala
115

asa cog cag cad gto

Lvs Pro Glo His

1485

goc gayg act goc

Gly Glu Thr

200

gag tac ctt gaz

Glu Tyvr Leu Glu

215

Val

agy

als hrg

[a1eis

Pro

cg e c aag ¢gc g%enﬁf ‘36‘[’ dr&ﬁ eiti’;gﬁ%:agee tgg acc ate 144

tat teg gtt cgt tic gag

Tvr Ser Val Aryg Phe Glu
Co180

cca gag galbt ftoo gte tac

Pro Glu Asp Ser Val Tyr
205

gty tag

val

beta unit nitrile hydratase - M2OM24

Lap

Glu

Thr

arg

Glu

Als

Lys

Ser

Meb

Pro

Ala

ile

55

Lys

Ser

Ala

Gy

Gly Gly

Ala Phe
25

val Glu
40

Glu Arg
Trp bLeu
Pro ala
Thr Pro
: 105

Phe Pro

" 120

Met
18

Hig

Ala.

Met

Glu

Glu

20

Pro

Ala

His Gly Met Gly Ala Ils
‘ 15

‘@lu Pro Trp Glu Gly Arg

30

Trp Gly Arg Trp Thr Leu
48

asn 2la Ala Asp Tvr Leu
60

Ser Leu Leu Ala Ieu Leu
75 . B0

Ile Arg Ser Gly Glu Arg
g5

Lieu Pro Ala Asp His val

Ser hrg Glu ala Gly Ala .
125



Cys Leu Ala Len Asn Arg Ala Met Gly Ala lle Gly Ala Tip Thr lle 354045 30 gat gaa ggc cgt gee ggc
etc gag ate ctg cog cc; gag att tat ctt 192 Asp Glu Gly Arg Ala Gly lle Glu lle Leu Pro Pro flu lle Tyr Leu
505560 35 ggc agt tog the tat gga aaa tgg gcg egg egg ctg gag eat at; gtg 240 fly Ser Bar Tyr Tyr Gly
Lys Tip Ala Arg Arg Len flu An Met Val 65707580 40 gtc gca cgc ggg ttc gag ggc gee gat gaa etc gee
gcg ggt cgc gca 288 Val Ala Arg Gly Phe Ala Gly Ala Asp flu Len Ala Ala fly Arg Ala 859095 45 gcg cgt
CCC ggc aga tog gtg aaa cga sag ctt acg gtc gee éé’igtg 336 Ala Arg Pro Gly Arg Ser Val Lys Arg Lys
Leu Thr Val Ala flu Val 100105110 50 cog cgc acg ctg acg cgc ggt tca ttt ttc ego gag gca ace aag cc;
384 Pro Arg Thr Lau Thr Arg fly Ser Phe Phe Arg Glu Ala Thr Lys Pro 115120125 55 gca cga ttt gcg
 gtc ggc gaa ego gtg cgc acc eg%g sac att cat cc; 432 Ala Arg Pita Ala Val fly Glu Arg Val Arg.Thr Arg

Asn lle His Pro 131353 46955775" 58 't fat Gt &g Wy cticgartdrgclregtiggteeat gtc ggc gtg 480
Ala Thy His §hr Avg Cen Pro Arg Tyr Ala Avg Gly His Val Gly Val 145150155160 ate gag gcg ate ego
ggt tgc cac gta ttt ace gac tog gtt gcg ate 528 lle Gin Ala lle Avg Gly Cys His Val Phe Pro Asp Ser Val

Ala lle 16517017%‘“99‘@“@%9%56a'§15$ otftedtgden BaFad %gsgﬁgra@ge@gac??% Gly Ala Sly Gin

4 5%

Asn Pro Gin Trp t&h Tyr Thr Val Val PR& Glu Gly 180185190%ego acg ctg tgg gglc 8at ago gee gat cog

acg ctt aagigic tog ate 624 Avg Thy Len Trp Gly Asp Bar Ala Asp Pro Thy Len Lys Val Bar lle
Thr Ile Glu Arg Asp His Gly Val Phe Vel Phe Pro Asp Thr Asn Ala
165 170 175

ib His Ale Leu Gly Glu Lys Pro ¢ln Hig Val Tvr Ser Vallﬁrg Phe Glu
180 185 ) 120

Ala Arg Glu heu Trp Gly Glu Thr Ala Zrg Pro Glu Asp Ser val Tyr
20 198 200 205

Ile Asp Leu Trp Asp Glu Tyvr Leu Glu Pro Val
2.0 21B
25

<210> &7

<21ii> 660

<212> DHA
30  <213> Tmknown

<220>
<223> Metmgenoms - beta unit nitrile hydratase - M2K17

35 <20
<«221> D8
<232= {1)..{6860)
w223

40  <4D0> 7
atg ace aat teg cty cac gac abtg gogo gye atg cac gye ttt gge cgg
48 : :
Met Thr Asn Ser Leu Hig Asp Met Gly Gly Met Hig Gly Phe Gly Arg
L ' 5 10 15
45
gho gag ooc gag ooy aac gag cog cog bttt cac cag oge tgg gag ogo
-1+
val Glu Pro Glu Pro Asn Glu Pro Fro Fhe His Gln Arg Trp Glu Gly
20 25 30
50 : '
T ocgg gto oty ooy aty cag cge geo atg gyo bttt ace ggg ctg tgg aceo
144
hrg Val Leu Gly Met Gin Arg Ala Met 8lyw Phe Thr Gly Leuw Trp Thy
35 40 45
55 :
akc gec goo gge. oge goe bog obto gas goo obg cog ooa tta geg tat
192
Ile Asp Ala Gly Arg Ala Ser Leu Glu Ala Leu Pro Pro Leu Ala Tyvr
50 5% 60



195200205 gag gcg ttc gag ccg tat ctg gaa cog gee caa cca tga 663 Glu Ala Phe Gin Pro Tyr Leu Gin
Pro Ala Gin Pro 210215220 25 <210> 70 <211> 220 <212> PRT 30 <213> Unknown <220> <223>
Metagenome - beta unit nitrile hydratase - M23dAlI2 35 <400> 70 Met Asp Gly Val His Asp Met Gly Gly
Met His Gly Phe Gly Lys Val 151015 40 Glu Pro Gin Ala Asn Gin Pro Ala Phe His Ala Glu Trp Glu Gly
Avg 202530 45 Cys Len Ala Len &an Avg Ala Met fly Ala lle Gly Ala Trp Thy lle 354045 Asp Gin fly
Avg Ala Gly lle Gin lle Len Pro Pro Glu lle Tyr L@?‘(ZS%SOS%O fly Bar Sam- Tyr Tyr Gly Lys Trp Ala Arg
Avg Len flu Asn Met Val 657075BO 56/75 Ala Arg Pro Gly Arg Sex Val Lys Arg Lys Leu Thr Val Ala
Glu Val 100105110 5 Pro Arg Thr Leu Thr Arg Gly Sex Phe Phe Arg Gin Ala Thr Lys Pro 115120 10

Ala Arg Phe Ala Val Gly Gia Atg VakArg: ThiAsg AR le:-HislRrag30d85k40Ata Mg His Thr Arg Leu
Pro Arg Tyr Ala Aeg Gly His Val ly Val 15145150155160
neu §ly Ser Ser Tyr Tyr Arg Arg Trp Phe Leu Gly Leu Glu Ser Arg
5 65 70 75 : ‘ BO

ctg ctg oty cge gge cte gttt gge gag gac gag ate gog goa gge cgh

288 .

Lew Leu Leu Avg Gly Leu Val Gly Glu Asp Glu-Ileé Ala Ala Glv arg
10 , 85 90 95

tog atg cge goe gge geo atg thtg coyg cge ace cotg acce cag geo gat

338 '

Ser Met Arg Ala Gly Ala Met Leu Pro Arg Thr Leu Thr Gln 2la Asp
15 100 108 11

gty gag aaa ace ctg ace oge gge gad tbe goo ogé ofg ace aac ace '

384 ’ )

Val Glu Lys Thr Leu Thr Arg Gly Asp Phe Ala Zrg Pro Thr Asn Thr
26 115 120 125

‘eog gog cgb the cag coy guc gae ogy gt caa acy aag aac ate aac

432 ‘ '

Pro Ala Arg Phe 3ln Pro Gly Asp Arg Val Gln Thr Lys Asn Ile Asm
258 130 135 140

oog gog ace cal BCC cge oty cog coge tat goo oge gge aag act ggo
480 :

Pro Ala Thr His Thr Arg Leu Pro Avg Tyr Ala 2rg Gly Lys Thr Gly
30 145 150 1558 160

acg ghe gag goy gho ogeo gge gtt cac ghe tit coc gac ace got gog

528 ‘

why val Giu Ala Val &rg Gly Val His val Phe Pro asp Thr Ala Ala
35 165 170 ' 173

cte ggeo goc gge gad gac ooy caa tgg cte tac goo gbg gto tte cog

576 ) : :

Leu Gly Ala Gly Asp Asp Pro Gln Trp Leu Tyr Ala Val Val Phe Pro
40 188 ) 185 _ 190

gog cge gag ttyg tgg gga gad gog goc gat coc gog ate asa atc tog

E24

Ala Arg Glu Leu Trp Gly Glu Ala Als Asp Pro Ala Tle Lys Ile Ser
45 185 a0 208

atc gag gog tte gasa cooc fab ate gao coe gea tga
660
Tie Glu Ala Phe Glu Pro Tyr Ile Asp Pro Ala

50 210 _ 215

<210> €8
<21lis> 219
55 <212» PRT
<213> Unknown |

<Z220> .
<223> Metagenome - beta unit nitrile hydratase - MIKL7



lle Glu Ala lle Arg Gly Cys His vat Phe Pro Asp Ser Val Ala lle 165170175 20 Gly Ala Gly Glu Asn Pro
Gin Trp Leu Tyr Thr Val Val Phe Glu Gly 180185190 25 Arg Thr Leu Trp Gly Asp Ser Ala Asp Pro Thr
Leu Lys Val Ser lle 195200205 30 Gin Ala Phe Glu Pro Tyr Leu Gin Pro Ala Gin Pro 210215220
<210> 71 35 <211> 888 <212> DMA <213> Unknown <220> 40 <223>. Metagenome - beta unit nitrile
hydratase - M49bD9 <220> <221> CDS <222> (1)-(888) 45 <223> <400> 71 atg aac ggc gta cac gat
ctt ggc ggg atg gat ggt ttc ggc ogg gtg 48 50 Met34éh Gly Val His Asp Lei Gly Gly Met Asp Gly Phe Gly
Arg Val 151015 atg gcg gag gcg gac gag cog gtc ttt cat gag ccc tgg gaa ggt cgc 96 55 Met Ala Glu Ala
Asp Glu Pro Val Phe His Glu Pro Trp Glu Gly Arg 202530 57/75 Val Phe Ala Leu ken Net Len my lle
Gly Arg Glu Pro Jlg,Rro Yal 354045  gac gag ctg ago cat cgc att gag cgg atc gag cog tgg cge tat ctg
5192 Asp Ala Len Arg His Arg lle Gin Arg lle Gin Pro Trp Arg Tyr Len

Met Thr Asn Ser Leuw His Asp Met Gly Gly Met His Gly Phe Gly Arg
5 1 5 18 , i5

val Glu Pro Glu Pro Asn Glu Pro Pro Phe His Gin Arg Trp Glu Gly
~ 20 25 30
10

Arg Val Deu Gly Met Gln Arg Ala Met Gly Phe Thy Gly Leu Trp Thr
35 40 ) é5

15
Ile asp Ala Gly Arg rla Ser Leu Glu Ala Leu Pro Pro Leu Ala Tyr

20  neu Gly Ser Ser Tyr Tyr Arg Arg Trp Pae Leu Gly Leu Glu Ser irg

Leu Leu Len Arg Gly Leu Val Gly Glu Asp Glu Ile Ala Ala Gly Arg
25 a5 -1t 95

Ser Met Arg Ala Gly Ala Met Leu Pro Arg Thr Leu Thr Gin Als Asp
100 . 105 . 110
30

Val @lu Lys Thr Leu Thr Arg Gly Asp Phe 2la Arg Pro Thr Asn Thr |
1158 120 125

35 .
Pro Ala Arg Fhe Glun Pro Gly Asp Arg Val Gin Thr Lys Asn Ile Asn
130 135 . 140

40 Pro Ala Thr Hig Thr Arg Lew Pro Arg Tvr Ala Avrg Gly lLys Thr Gly
145 . 150 155 160

Thr Val Giu ala Vel Arg Gly Vel Hls Val Phe Pro Asp Thr Ala Ala
45 165 i70 - 175

Leu Gly ila Gly 2sp Asp Pro Ginm Trp Lew Tyr Ala Val Val FPhe Pro
180 185 1980 '
50

Ala Arg Glu Leu Trp Gly &lu ala Ala 2sp Pro Ala Ile Lys Ile Sex
195 200 205

55 :
Tle Glu Ala Phe ¢lu Pro Tyr Ile Asp Pro Ala
210 ‘ 215



505560 acg tog agc tat tac gaa age tgg ctg gcc gee atg gag cag gcc ate 10240 Thr Ser Ser Tyr Tyr
Gin Arg Trp Leu Ala Gin Met Gin Gin Ala lle 65707580 ate gat gcg ggc acg ctg act cot ggt gaa etc
gat gcg cga atg ggc 15 288 lle Asp Ala Gly Thr Len Thr Pro Gly Gin lle Asp Ala Arg Met Gly 859095
gag etc gee acg gat cot gat cgc eta ctg cca egg act gat aac cot 20336 Gin Len Gin Thr Asp Pro Asp
Arg Pro Len Pro Arg Thr Asp ken Pro 100105110 gag cat gcc gat agg gtg gcg gag gcg ttg cge gec
ggc agt coo gta 25 384 Gin His Ala Asp Gly Val fdarla Ala Len Arg Ala Gly Sc Pro Val 115120125
acg ego aag att ego aag cag cog ago ttc aca etc ggc gat ogg gtc 30432 Thr Arg Lys lle Arg Lys Gin
Pro Arg Pita Thr lle (fly Asp Arg Val 130135140 gta acg ago eat ctt eat ccg cac ggc cat acg cgg ctg
cog ago tat 3548@%&1 T gBArg ken Len Asa Pro His Gly His Thr Arg Lau Pro Arg Tyr 145150155160
gag ago ggc aa&ggggggmgtc gta acg ctg cac cat ggc gee cat gtc 40528 Ala Arg Gly Lys Arg (fly Val
Val Thr Lea His Kisly Adasblis Val 165170175 ttt cog gat acg aac gag cac ggg ctg ggc gag cat
cog cag cat ate 45576 Pita Pro Asp Thr ken Ala His Gly Len Gly Gin His Pro Gin His Len 180185190.

tat acg gtg age t@zétgt ag.age gad ttagg&a[g‘qg%(ig‘:alq 965,989 0624{13\/&[? Val Arg Phe Pro Ala Arg
Glu Le'. Trp Set Asp Ala Ala'Glu 195200205 cog aaa gee tag ata atg efc gat ttg tgg gag ago tat ctt

caa ccc 55672 Pf%)ilgys Gllé Set lle Met lle Asp Leu Trp Gin Set Tyr Leu Gin Pro 210215220 58/75
< > D
<222> (1)..(663)
<223>

<400> &%
i5 atg gac gge gtg cac gas abg gge g atg cac gght tbeo gge aag gho
’ 48
Met Asp Gly Val His Asp Met Gly Gly Meb Hls Gly Phe Gly Lye val
1 . 5 1¢ 15

20  gag coy gaa gou aac gag ofc goo Lte cat gog gaa bOg gea ggo ogo
86

Glu Pro Glu Ala Asn Glu Pro Ala Phe His Ala Glu Trp Glu Gly arg

: ' 20 25 30 :

25 tga ote gog cte azc oge geoc abg gobt gog ate gge goo tog ace ato
144
Cys Leu Ala Deu Asn krg Ala Meb Gly Ala Ile Gly Ala Trp Thr Ile
35 40 45

30 gut gaa ggc ogt goe ggo ate gag atc ctg ceog cog gag att tak ctt
' 182 ‘
Asp Glu Gly Arg Ala Gly Ile Glu Ile Leu Pro Pro Glu Iie Tyr Leu
50 55 ‘ 60

35 ggo agt teg tac tat gya sas tgy gog ooy ogy ctg gag aat atg gtgo
240
Gly Ser Ser Tyr Tyr Gly Lys Trp Ala Arg Arg Leu Glu Asn Meb val
&5 70 - 75 8d

40 gho gea oge ggg tho goeg gge goo gabt gaa obto goce gog ggi: oge gea
288 . )

Val Ala Arg Gly Phe 2la Gly ala Asp Glu Leu Ala ala Gly Arg 2la
B85 g0 85

45 gog oot coc gge aga btog ghtg ama cga asg oti acg gte geo gaa gtg
338
kla Arg Pro Gly Arg Ser Val Lvs Arg Lys Leu Thr Val Ala @lu Val
106 105 110

50 cog cge acg cbg acg oge ggbt tea tit tite cge gag gea aca aag cog
3g4 ) .
Pro Arg Thr Leuw Thr Arg Gly Ser Phe Phe Arg Glu Ala Thy Lys Pro
iis 120 125

55 gea oga bttt gog gte gge gaa cg;:: otg oge agc agy aag att cat cog
£32 :
Ala Arg Phe ala Val Cly Glu Arg Val Arg Thy Arg Asn Ile Hiz Pro
130 135 140



gat etc ggc agc aaa gcg tog tog too gcg aaa ggc aaa gcg acg cog 720. Asp lle Gly Ser Lys Ala Set Set
Set Ala Lys Gly Lys Ala Thr Pro 225230235240 aaa gtt aag ccc gca atg gcc aag gca acc gec aag gta
age gtc tog 768 Lys Val Lys Pro Ala Met Ala Lys Ala Thr Ala Lys Val Set Val Set 245250255 gcc sag
gcc aaa act egg gga aag gag gcg cog sag gag cgt cca aaa 816 Ala Lys Ala Lys Thr Avg Gly Lys Ala
Ala Pro Lys Glu Avg Pro Lys 260265270 ctg aaa cot gag age gag gcg ace tca gca gca too ggc ggc
gee aaa 864 Leu Lys Pro Ala Avg Ala Ala Thr S8 /&R Ala Set Gly Gly Glu Lys 275280285 got aag cga
aag gcc aaa cga tga 888 Ala Lys Arg Lys Ala Lys Avg 290295 25 <210> 72 <211> 295 <212> PITT 30
<213> Unknown <220> <223> Metagenme - beta unit nitrile hydratase M49bD9 35<400> 72 Met Asn
Gly Val His Asp $53L 358 & RSt 280 CF) PR By Rug 6 B5189% HJ MEE AEFGIEPAla Asp Glu Pro Val

Phe His Glu Proalgp+alu£3ly AM0 202030 ¥k MahPhe Ala: Law AntMetLeu Ghylleasly Avg Glu Pro lle
Pro Val 354045 14&sp Ala Leu Avg Hig5avg lie Glu Avg lle G¥& Pro Trp Arg Tyr L&885050560 Thr Sc

Set Tyr Tyr &lu Avg Trp Leu Ala Glu Mgett Glu Gln Ala 116 6570758095 1+ gog ate
528

Ile Glu Ala Tle Rry Gly Cvs His Val Phe Pro Asp Ser Val ala Ile
163 ' iT0 178
10

guc ges gge gag aas oog caa tgg okt tat acg gty gty tike gaa guc
576 ‘ ’ .
Gly Ala Gly GIn Asn Pro Gln Trp Leu Tyvr Thy val val phe Glu Gly
. 180 i85 120
15

cge ang oty btog gge gabt ago goc gat cog acyg obb aag gte tog ate
624
Arg Thr Lew Trp Gly Asp Sex Rla Asp Pro Thr Leu Lys Val Ser Ile
‘ 185 200 208
20 \
gag goy tte gag cog tabt oty gea cog goo caa cca tga
663 _
@lu Ala Fhe Glu Pro Tyvr Leu Glu Pro Ala @in Pro
C 210 215 220
25

«210> 70
<211 220
<212» PRT

30 <213>  Unknown

<Z220>
<223 Metagenome - beta unit nitrile hydratase - M234a12

35 <400> 0

Mat Asp Gly Val His Asp Met Gly Gly Met Hisg Gly Phe Gly Lys val
1 5 10 ' 18

AQ :
Glu Pro Glu Ala Asn Glu Pro Ala Phe His Ala Glu Trp Glu Gly Arg
20 25 30

45 Cys Leu Ala Leu Asn Arg Ala Met Gly Ala Ile Gly Ala Trp Thr Ile
35 40 a5

Asp Glu Gly arg ala Gly Ile Giuw Ile Leu Pro Pro Glu Ile Tyr Leu
50 50 55 .60

Gly Ser Ser Tyr Tvr Gly Lys Trp 2la Zrg Arg Leu Glu Asn Met Val
) 65 70 75 o + 80

Val Ala Aryg Gly Phe Ala Gly Als Asp Glu Lrev Ala 2ls Gly Arg Ala
85 34 as



59/75 Gin Leu Gin Thr Asp Pro Asp Arg Pro Len Pro Arg Thr Asp Asn Pro 100105110 5 Gin His Ala
Asp Gly Val Ala Ala Ala Leu Arg Ala Gly Set Pro Val 115120125 10 Thr Arg Lys lle Arg Lys Gin Pro
Arg Phe Thr lle Gly Asp Arg Val 130135140 Val Thr Arg Asn Len Asn Pro His Gly His Thr Arg Leu Pro
Arg Tyr 15145150155160 Ala Arg Gly Lys Arg Gly 1/al Val Thr Lau His His Gly Ala His Val 165170175
20 Phe Pro Asp Thr Asn Ala His Gly Len Gly Glu His Pro Gin His Len 180185190 25 Tyr Thr Val Arg
Phe Pro Ala Arg Gin Len Trp Set Asp Ala Ala G¥/¥95200205 30 Pro Lys Gin Ser lle Met lle Asp
Leu,Trp Gin Ser Tyr Len Gin Pro 210215220 Asp lle Gly Ser Lys Ala Ser Ser Ser Ala Lys Gly Lys Ala
Thr Pro 35225230235240 Lys Val Lys Pro Ala Met Ala Lys Ala Thr Ala Lys Val Ser Val Set 245250255
Ala Lys Ala Lys Thu Arg Gly Iy AlegAtarPYell esGirgAvgePireL 52 6826527 0luelisllys Pro Ala Arg Ala
Ala Thr Set Ala Ala Ser Gly fR&%&in Lys 275230285 %0 Ala Lys Arg Lys AfPLys Arg 290295 <210> 73
55 <211> 630 <212> DNA <213> Unknown

Pro Arg Thr Leu Thr hrg Gly Ser Phe Phe
115 120

Arg Glu Ala Thr Lys ?rd

125

Gly Glu irg Val Rrg Thr

135

Ala Arg Phe Alz Val Hig &

130

10 Arg

140

Aen

Lieu His val

159

Ala Thr His Thr ﬁrg

145

Pro arg Tyr Ala Arg

135

Gly Gly val

15 160

Ile Pro Val Ala

- 175

Ile @lu Aala Gly Cys His Val Fhe

170

App Ser Iie
165

- 20

Phe
190

Glu Pro Thyr Vel Glu

180

Gly ala Gly Asn @ln Trp Leu Tyr

185

Val Gly

25
Arg Thr Leu
i85

Gly Asp Ser Ala Asp Pro Thr Leu Ile
200

Iwve val
2058

Trp Sex

Leu &lu Pro Ala Gln

215

Pro
220

¢lu Ala Phe Giu

210

30

Pro

T

‘B88

DA
Unkniown

<21 0>
<211l>
<212>
<21l3>

<220

40  <223> Metagenmome ~ beta unit nitrile hydratase ~ M4SLDS
«220>
<22i>
<222>

<223>

cns
{1)..(888)
45 :

<400 71

50

55

aktyg aac gge gta cac
48

Met Asn Gly Val His
1 5

atg gog gag gog gac

bé

Met ala Glu Ala asp
- 20

gtg ttl geg ote aac
144

gat ¢tf gge gog atg

kep Leuw Gly Gly Meb
19

gag cog gto ttt cab

Glu Pro val Phe His
25

atg cto ggo ate goy

gat ggt tte ggo cgy

Asp Gly Phe Gly ary

15
gag coc tgg gas gob
Glu Fro Trp Glu Gly
‘ 34

tge gag ooc att ooy

gtg

Vval

cge

Arg

gtg



<220> 60/75 <223> Metagenome - beta unit nitrile hydratase2 <220> <221> CDS 5<222> (1)..4630)
<223> <400> .73 atg gac ggc att cat gat ctc ggt ggg atg ago ggg ttc ggt ate gtg 10 48 Met Asp Gly
lle His Asp Len Gly Gly Met Ser Gly Phe Gly Leu Val 151015 gag atc gag ccc gat gag cog gtg ttc
cac gag ccc tgg gag gcg ctg 1596 Glu lle Glu Pro Asp Glu Pro Val Phe His Glu Pro Trp Glu Ala Leu
202530 gtt ttc act ctg atg act ctc ggt atc ggg aag ctc ggc gog tac aac 20 144 Phe Ala Leu Met Thr
Leu Gly lle fly Lys Leu Gly Ala Tyr Asn 354045 57 /ggcC gat gag tac cgc cac tog atc gag cgg atg gat cog
gcc cac tac 25 192 Ala Asp Glu Tyr Arg His Ser lle Glu Arg Met Asp Pro Ala His 111 505560 ctt
gcg gcg acg tac tac gag cqc atg ctc acc %gc gtc aca ac(g ctc 30240 Leu Ala Ala Thr Tyr Tyr Glu Arg

Met Leu Th.= GIW?}alpﬁ;?akgﬁrll’Fé‘uP%ﬁW &g i%t&“@[ b’éd‘ﬁ%dgé‘a(z?tc?d{% ge algd gac gag ctc gaa
gcg cgc gece 35288 Lieu \;al Glu Lys Asn Val Va? Ala Arg Asp Glu Leri flu Ala Arg Ala 859095 ggc

ggg ccc ttc cog ctytcacgye-cogrgiggre@ag iy geogsaceracg=40336 tyaflyRreftherPro Leu Ser Arg
Pro Val Ala Glu F;{{) TLeruL AE!% 1%010;11% 9ag cttl%%? CCC cag cca caa cca cgc ttc gag gtc agg
gat cgg gtc 45 384 Asg Leu Az;“bré’%ﬁ?—’r&&m 6 Arg ﬁé%l%ﬁ?/éﬁ%l%ﬁ%r&@al 115120125

10 acy tcg age tat tac gaa c¢ga tgg ctg goc gaa aty gag cag goo ate
240 :
Thr Ser Ser Tyr Tyvr Glu Arg Trp Leu Ala @lu Met Glu Gln 2la Tle
£5 70 75 80

15 atc gat gog goe acy ctg act cob got gaa abc gat geg coa aty ggo
288
Iie asp ala Gly Thr Leu Thr Pro 8ly Glu Ile Asp Ala Arg Met Gly
B5 a0 : 85

20 gag cte gaa acg gat oot gat cge cea ctg cca agg act gat zac oot
336
Giu Leu Glu Thr Asp Pro Asp Arg Pro Leu Pro Arg Thr Asp Asn Pro
100 105 110

ag ' gag cat gee gat gug gty geg gog gog ttg cge goe gge agh oo gta
384 ‘ . :
Glu His Ala Rsp GBly val Ala Ala Ala Leuw aArg Ala Gly Ser Pro val
15 120 ' 125

10 acy cgoe aag abtt cge ang cag cog oge tte asa abtc ggo gat gy gto
432
Thr &rg Lys Lle Arg Lys Gln Pro Arg Phe Thr Ile Gly Asp Arg Val
130 135 140

grta acg oge aat cobb aat coy cac gue cat aog ogyg otg cog oge tat
35  asgp :

Val Thr Zrg Asn Leu Ren Pro His Gly His Thr Arg Leu Pro Arg Tyr
145 150 ‘ 155 ' 160

40' gog ogo ggd aag ogo ggé gtc gta acy ctg cad cat ggo gea cat gte
528 o
Ala Arg Gly Lys Arg Gly Vel Val Thry Leu His His Gly 2la His Val
165 176 _ 175

45 ttt cog gat acg aac gey cac guy oty ggc gag cabt ocg cag cat ote
576 : :
Phe Pro Asp Thr Asn Ala His Gly Leu Gly Glu Hig Pro Gin His Leu
i85 185 180 .

. ‘tat acg gtg cge Lttt cot geg cge gag tta tgg age gac gog god gag
424
Tyvr Thr Val 2arg Phe Pro Ala Arg Glu Len Trp Ser Asp Ala 2ila Zlu
198 200 205

ce cog aaa gaa teg abte atg ate gat ttg tog gzg age babt otk cas coo
£872
Pro Lys Giu Ser Xle Met fle isp Leu Trp Glu Ser Tyr Leu Glo Pro
210 215 220



gtc gtg cuc gac atc cac cog gcc ggg cat act cgt gtg cog ago tac 50432 Val Val Arg Asp lle His Pro Ala
fly His Thr Arg Val Pro Arg Tyr 130135140 gtg cgg ggc aag cgc ggg acc gtc gtg cac gtc gag cog
aaa ttc tog 55 480 Val Arg Gly Lys Arg Gly-Thr Val Val His Val Ala Pro Lys Phe Ser 145150155150
61/75 ttc ccc gac acg gcc geg cac ggg ctg acc cat egg ago gag cac acg 528 Phe Pro Asp Thr Ala Ala
His Sly Leta Thr His Arg Sex Glu His Thr 165170175 5 tat cac gtg gaa ttc gtc gag agt gac ctt tgg gcc
gac gtg gee ggg 576 Tyr His Val Glu Me Val Al2?8&® Asp Lets Tip Ala Asp Val Ala sly 180185190 10
age aat gag ago gta ctc gtg gac at; tgg gac ggc tat ctg gag ggc 624 Sex Asn Glu Set Val Lets Val Asp

Lets Tip Asp Slyghyr L@is,Glu&aly=195200205 {nggg@ct%@gg%ggngggg (4 <211>209 <212> PRT
25 <21:3> Unknowfa <220> <223> Metagenome - beta unit nitrile hydratase - M6dE2 30<400> 74 Met

Asp Sly lie His aL@t% &1y SFF NreE Bﬁsﬁf?mﬁ%fsﬂméﬂ@\%a@l%ow%mm&e Bt Pro Asp Glu Pro
Val Phe Hisgflu B70 Tip Glu Ala Lets 562530 3 240

asa gtt aayg ccc gos atg goc @ag goa aco goc aag ghta age ghte teg
768
Lys Val Lys Pro Ala Met Rla Tys Ala Thr Ala Lys Val Ser Val Ser
245 . 450 255
10
goc sag goe aaa act cgg gge aag gog geg oog aag gag gt ceoa ass
816
Ala Lys Ala Lys Thr Arg Gly Lys Ala 2la Pro Lyvs Glu Avg Fro Lys
‘ 260 265 270
15 _ :
cty saa cob gog oga gog gog acc toa goa goa too ggo ggo gagz aaa
864 : '
quu Lys Pro Ala Arg Ala Ala Thr Ser ala Ala Ser Gly Gly Zlu e
2178 280 285
20 o :
got @ag cpa sag goc asa oga hoa
888 ‘
Ala Lys Arg Lvs Rla Lys Arg
2580 285
25 o

<219> 72
<Zii> 285
<Z32> PRT

30 <213> Unknown

<220>
<223> Metagenome - heta unit nitrile hydratase - MA4ThDO

35 <400> T2

Met Asn Gly Val His Asp Leu Gly Gly Met Asp Gly Phe Gly Arg val
1 - 5 10 : 15

- 40 )
Met Ala Glu Ala Asp Glu Pro Val Phe His Glu Pro Trp Glu Gly Arg
20 25 30

45 val rhe Ala Leu Asun Met Leu Gly Ile Gly Arg Glu Pro Ile Pro val
35 40 - 45

- Asp Ala Leu Arg His Arg Ile Glu Xrg Ile Glu Pro Trp Arg Tvr Leu
50 50 -1 60

Thr Ser Ser Tyr Glu Arg Trp Leu Ala Glu Mst Glu @lzn Ala Ile
65 : 70 75 80
55 :

Tle Asp Ala Gly Thr Leu Thr Pro Gly Giu Ile Asp Ala Arg Met Gly
83 ] ©ap 85



40 V Phe Ala Lets Met Thr Lets Sly lle GIY Lye Leu Sly Ala Tyr Asn 354045 Ala Asp Glu Tyr Arg His
Set lle Glu Arg Met Asp Pro Ala His Tyr 45505560 Leu Ala Ala Thr Tyr Tyr Glu Arg Met Lets Thr Sly
Val Ala Thr Lets 657075801 50 Lets Val Glu Lys Asn Val Val Ala Arg Asp Glu Lieu Glu Ala Arg Ala .
859095 55 62/75 Asp Leu Arg Pro Gin Pro Gin Pro Arg Phe Ala Val Gly Asp Arg Val 115120125 5 Val
Val Arg Asp lle His Pro Ala Gly His Thr Arg Val Pro Arg Tyr 130135140 Val Arg Gly Lys Arg Gly Thr
Val Val His Val Ala Pro Lys Phe Ser 10145150185180 Phe Pro Asp Thr Ala Ala His Gly Len Thr His
Arg Ser Glu His Thr 165170175 15 His Val Gin Phe Val Ala Set- Asp Len Trp Ala Asp Val Ala Gly
180185190 20 Ser Asa Gin Ear Val Len Val Asp Len Trp Asp Gl r Leu Gin Gly 195200205 25 Ala
<210> 75 30 <§ﬁ_>1‘8‘31615?f2§ BRAZL 155 %En%@n%%fgg é%éjz%{%%f\%e%ée%%me - beta unit nitrile
hydratase - H25A18 <220> <221> CPS <222> (1)..(651) '
5

@lu His Ala Asp Gly val 3la Ala Ala Leu Arg Ala Gly Ser Pro Val
115 120 128

10 Thr Arg Lys Ile Arg Lys Gln Pro Arg Phe Thr Ile Gly Asp Arg Val
130 135 140

Vel Thr Arg Asn Leu Asn Pro His Gly His Thr Arg Leu Pro Arg Tyr
15 148 ‘ . 150 155 _ 160

ala arg Gly Lys Arg Gly Val val Thr Leu His His Gly Als His Val
165 170 175
20

Phe Pro Asp Thr Asn Ala His Gly Leu Gly Glu His Pro Gln Hig Leu
180 185 190

25 ' -
Tyr Thr Val Arg Phe Pro Rle Arg Glu Leu Trp Ser Asp Ala Ales Gliu
185 200 205

30 pro lys Glu Ser Tle Met Ile Asp Deu Trp Glu Ser Tyr Leu Gln Pro
: 210 215 220

asp Ile Gily Ser Lys ala Ser Ser Ser Ala Lys Gly Lys Ala Thr Pro
35 225 . 230 2358 240

Lys val Lys Pro Ala Met Ala Lys Ala Thr Ala Lys val Ser Vval Sar
. 245 250 255
40

Ala Lye Ala Lys Thr Arg Gly Lys Ala Ala Pro Lys Glu Arg Pro Lys
260 265 . 270

45
Leu Lys Pro Ala Arg Ala Ala Thr Ser Ala 2la Sex Gly Gly Glu Iys
275 280 283

50 ala Lys Avg Lye ala Lve Arg
290 235

<210» T3

55 <Z21l> 630
<212> DNA
«213> Unknown

<220>



40 <223> <400> 75 atg ego ggc acg cac gat etc ggc gga ttg ccc gee ggc cog gtg gac 48 45 Net Arg
Gly Thr His Asp Lela Gly Sly Len Pro Ala Gly Pro Val Asp 151015 act got ccc cat gaa cog acc ttc tgg
gaa sag tag gtg gac gcg etc 96 50 Thr Ala Pro His Gin Pro Thr Phe Trp Gin Lys Gin Val Asp Ala lle
202530 eat ggc ctg etc ggc gat too sag ego cgc atc acg ctg cgc gac gag 144 55 His Gly Len Len Gly
Asp Ser Lys Arg Arg lle Thr Len Arg Asp Gin 354045 63/75 hen Arg Leu Tyr lle Gin Ser Leu Gly Asp
Asp Val Tyr Asn Thr Leu 505560 ggc tat tac ¢ &go tgg ace gcc gec atg tge age cag etc ate gac
5240 Gly Tyr Tyr Glu Arg Trp Thr Ala Ala Met Cys Arg Gin Len lle Asp 65707580 aag ggc gtg ctg

acg cag gac gag.ate geg 4 aag ate gee gag.clg; 10288, vs Gly Val [ ets. Thz Gin Asp Glu lle Asp Ala
Lys lle Ala Gin Lets 859095 €go gcc ago ggc gtc ggc gcg gga cga cga cgs aac ggc ctg caa ace 15

336 Arg Ala Arg ©8Bf¥al Gly Ala Gly Arg Arg Arg Asn Gly Lets Gin Thr 100105110 gtg ago gcc gat
ctg gee gcc gat ¢l éz:c 5@ 96593%?9 ego ttc gee 20 384 Val Ser Ala Asp Lets Ala Ala Asp Lets Ala lle
Ala Pro Arg Phe Afg 115120125 gee ggc gac age gtg egg gtg ego gac gat tat cog ccc ggg cac atc
25432 Ala Gly Asp Arg Val Arg Val Arg Asp Asp Tyr Pro Pro Gly His lle 130135140 ego acg cpg
tc tat gt t'8ag 42 tg.gtg' tge 30 480 Arg Thr Pro Val Tyr Val Arg Gly Lys Th
Gly Val Vel §hr A G556 P45 ADI0180° oo bet 99 wis soeews teo ot ofo gta 0 0

Met Asp Gly Ile Hig Asp Leu @ly Gly Met Ser Gly Fhe Gly Leu Val
1 1 1o _ i5-

gag atc gag ccoc gat gag cog ghtg tte cac gag coo tuy gag gog oty

15 &g :

Glu Ile Glu Pro Asp Glu Pro Val Phe Hig Glu Pro Trp Glu 2la Leu
20 25 3p

) gtt tte gebk ckg atg act ctc gght atc ggg aag che gge gog tac sac
20 144 ‘
val Phe Ala Leu Met Thr Leu Gly Ile Gly Lye Leu Gly Ala Tyr Asn
35 40 ‘ 45

goee gat gag tac cge cac tog ate gag cgg atg gat cog goe cac tac
25 182 .
Ala Asp Glu Tyvr Arg His Ser Ile Glu Arg Met Asp Pro Ala Eis Tvr
50 55 60

ctt gog geg acg Tac tac gag coc aby cte ace gogo gto gea acy obe
30 240 ‘

Leu Ala Ala Thr Tyr Tyr Glu Arg Met Leu Thr §ly Val 2la Thr Leu

&5 06 75 80

: cte gto gag aag aac ghe git goc cge gac gayg ot gaa gog oge goo
35 28R .
Leu Val Glu Lys Asn Val Val ala Arg Asp Glu Leu Glu Ala Arg ala
as 80 95

ggo gog coc tte cog oty tea ogy oog gty goc gag ogy cog acg gog

40 336 : . :

#ly Gly Pro FPhe Pro Leu Ser Arg Pro Vel ala ¢lu Arg Pro Thr ala
100 : 105 110

gac ottt cgg cco cag ocda Ccaa coa oge the geg ghe ogg gat cgg gto
45 384 '
Azp Leu Arg Pro Gin Pro Gln Pro Arg Phe Ala Val Gly Asp Arg Val
115 . 120 : 12%

gthe gtg cge gac atc cac ooy gec ggg cat act cgb gbg cog cge tac
50 432
Vel Val arg Asp Ile Els Pro Ala Gly Bis Thr Arg Val Pro Arg Tyr
130 135 140

gty cgy ggoe aag cgc gpg ace gho gtg cac gte gog ccg aaa thc teg
55 480 ' :

Val Arg Gly Lys Arg Gly-Thr Val Val His Val aAla Pro Lys Phe Ser

145 150 155 160



ttc ggc gcg ttc aag aac tag gaa ttg ate gee ate ggc aag gac ggc 35528 Phe Gly Ala Phe Lys Asn Pro
Glu Lets Lets Ala lle Gly Lys Asp Gly 165170175 ctg coo aag aaa att etc tea gee gtg cgc ttc aag
cag acc gat ate 40 576 Len Pro Lys Lys lle Len Tyr Glu Val Arg Pits Lys Gin Thr Asp Len 180185190
tgg ccc gac tat gee ggg cog gag ace gat acg ctg ctg ate gee etc 45 624 Tip Pro Asp Tyr Ala Gly Pro
Ala Thr Asp Thr Len Len lle Asp lle 195200205 tee gee cat tgg ctg age gat gag tga 50 651 Tyr Glu
His Tip Len Ser Asp Ala 210215 55<210> 76 <2Z1125216 <212> PRT <213> Unknown 64/75 <220>
<223> Metagenome - beta unit nitrile hydratase - N25A18 <400> 76 5 Met Arg Gly Thr His Asp Leu
Gly Gly Len Pro Ala Glg Pro Val Asp 15to15 o His Ctain Pcro ;I'Em Ehe;’ig Gin Lys Gin Val Asp Ala lle
202530 His Gly £&h E&h Bf A%h Eet 7535 Aig & M TRrLER ARG ASD GIiP15354645 Asn Arg Len Tyr
lle Gin Set Leu GheAsp Asp Vet Bk Asd ek enpQeb6th? (:éy2Fyr Sy Gin Arg Tip Thr Ala Ala Met
Cys Arg Gin Len lle Asp 657075B®5.25 Lys Gly Val Lei¥That Gin Asp Gin ll&7Aspye lle Ala Gin Len

85'9095 30 Arg Ala At Gly, vial Gly Ala Sl Arg Arg Argelsn Gl ben GinThr o oo

578
Tyr Bles val ©lu Phe Val 2la Ser asp Leu Trp Ala Asp Val Ala Gly
180 185 180
10
age aat gag age gta cte gtg gac ctg tgg gac gge tat cbkg gag goc
624 ) . ’
Ser Asn (lu Ser Val Leu Val 2asp Leu Trp Asp Gly Tyvr Leu Glu Gly
. 185 280 208
15
goa tga
5348
Ala
20
<210> 74
<211> 208
<212» PRT

25  <213> Unknown

<220 ‘
<223> Metagenome - beta unit nitrile hydratase - M6AE2

30 <400> T4

Met Asp Gly Tle His Asp Leu dly Gly Mekt Ser Gly Phe Gly Leu Val
1 5 10 15

35 _ ‘
glu Ile Glu Pro Asp Glu Pro Val Phe His Glu Pro Trp Glu Ala Dleu
20 ‘ 25 30

40 vzl Phe Ala Leu Met Thr Leu Gly Ile Gly Lys Leu Gly Ala Tyr Asn
25 40 a5

~ als Asp Glu Tyr Arg His Ser Ile Glu Arg Met Asp Pro Bla His Ty
45 50 55 : 60

Leu Ala ala Thr Tvr Tyr Glu Arg Met Leu Thr Gly val Ala Thr Leu
€5 : 70 7% 8O
50 -

L val Giu Iys Asn Val Val ala Arg Asp Glu Leu ¢lu Ala Arg Ala
g5 ) 20 95

55 ‘ o
Gly Gly Pro Phe Pro Lew Ser Arg Pro Val ala Glu Arg Pro Thr Ala
100 105 110



100105110 Val Set Ala Asp Len Ala Ala Asp Len Ala lle Ala Pro Arg Phe Ala 35115120125 Gly Asp
Arg Val Arg Val Arg Asp Asp Tyr Pro Pro Gly His lle 130135140 4 Arg Thi Pro Val Tyr Val Arg Gly Lys
That Gly Val Val Thr Arg Cys 145150155160 45 Phe Gly Ala Phe Lys Asn Pro Gin Len Len Ala lle Gly
Lys Asp Gly 165170175 50 Len Pro Lys Lys lle Leu Tyr Gin Val Arg Phe Lys Gin Thr Asp Len
180185190 Tip Pro Asp Tyr Ala Gly Pro Ala Thr Asp that Len Len Ile Asp lle 55195200205 Tyr Gin His
Tip Len Set Asp Ala 210215 65/75 <210> 77 <B212%657 5 <212> DNA <213> Unknown <220> <223>
Metagenome - beta unit nitrite hy atase - M.501cD9 10 <220> <221> CDS <222> (1). (657) <223> 15

<400> 77 atg aag 99c Alg, £A106EA10 HACHACALY £AC 9AC Aid 98] G5 AU 48 MetAsn Gly Met His Asp
Net Gly Gly Met His Gly Met Gly Pro lle 120 125 _

5 vVal val Arg Asp Ile His Pro Ala Gly His Thr Arg Val Pro Arg:Tyw
130 135 140 ‘

Val Arg Gly Lys Arg Gly Thr Val Val His Val Ala Pro Lys FPhe Ser
10 145 150 158 160

Phe Pro Asp Thr Ala ala His Gly Deu Thr His Arg Ser Glu His Thr

165 170 175
15 ‘
Tyr Hig Val Glu Phe Val Zla Ser Asp Leu Trp Ala Zsp Val ala Gly
180 igh 150 .o
20 :
. Ber Asn Glu Ser Val Leu Val Asp Leu Trp Asp Gly Tyr Leu &lu Gly -
195 200 205
25 2la
<210> 75
30 <21i> 651
<Z212> DA
<213> Unknown
<220 7
35  <«223> wMetagenome - beta unit nitrile hydratase -~ M25218
<220
<221> CD§
<222» (1).. {651}
40  «233%
<400> 75
atyg cgc gge acg cac gat cte gge goa thg cog goc ggc cog gty gac
48 .
45 Met arg Gly Thr His Asp Leu Gly Gly Leu Pro Ala Gly Pro Val Asp
L 5 19 15
BGO gobt occ car gas oog acce tic tgy gea aay cag gty gac gog ato
96 .
50 7Thr aAla Pro His Glu Pro Thr FPhe Trp Glu Lys CGln Val Asp Ala Ile
20 25 30
cac gue oty otc gge gat teo aag oo oo abce acg obg ogu gac gag
144 :
55 His Gly Leu Leu Gly Asp Ser Lys arg Arg Ile Thr Leu Zrg Asp Glu

35 40 45

aac cgo cte tat ate gaa tog oho goe gac gac ghto tac aac acy cbe
192 .



20151015 cag ate gag aag gac gag tog ccc ttc cat gcg ego tgg gaa ggc egg 96 Gin lle Glu Lys Asp
Glu Sex Pro Phe His Ala Arg Tip Glu Gly Arg 25202530 gcg caa gcg atg tac aac gcc att gcg gee acg
ggc aaa ctg gtg ctt 144 Ala Gin Ala Met Tyr Asn Ala lle Ala Ala Thr Gly Arg lieu Val Len 30354045 ggc
ggt age ccc aca egg gaa ggg ttc cog cog gee gaa tat etc cgc. 192 Gly Gly Arg Pro Tim Arg Glu Gly
The Pro Pro Ala Glu Tyr Leu Arg 35505560 atg ago tac tat gee ttg ggt ttc egg gtg ctg gtc gag gac ttg
gtc 240 Net Ser Tyr Tyr Glu Leu Gly The Arg va@L&n Val Glu Asp Leu Val 40657075BO ctg aac ggt
ttg gtg acg ego gcg gee ate acg age ggc cgt cog gee 288 Len Asn Gly Leu Val Thr Arg Ala Glu lle Thr

Ser Gly Arg Pro Ala 45859097 Aag 999,08L0Ga 228 JOgGOLL.ECE-eR Al ace.geg gee ace gag cag 336
Lys Gly Ala Ala Lys Ser Thr Pro Ala lle ThgsAla Ala Tim Ala Gingb00105110 gee tat atg ttc gcg etc aaa

tag acc egg cga gac gta cog gtc acg 384 Ala Tyr Met Phe Ala Len Lys Ser Thr Arg Arg Asp Val Pro
Val Tim 11532025% §8§ &8F 1 a1 GoP Tag iy He Gy EoBdc fe ¥t €89 432 Ala Arg Phe

Gin Val Gly GIn &rg Yo At AlauMeeARrlerMsaRIQia met Cvs Arg 6ln Leu Ile Asp
85 ' TG 75 80

sag ggc gtg oty acg cayg gac gay ate gac goc esay atc gee gag otg
10 zss .
Lys Gly Val Leu Thr Gln Asp Glu Ile Asp Ala Livs Ile 2la Glu Leu
g5 S0 ' 85

cge geo cgoe ggo ghe goo gog gua ofe oga, oge aac ggo ctg caa acc

15 336 : :

Arg Ala Arg Gly Vel @ly Ala ¢ly 3rg Arg Arg Asn Gly Leu @ln Thr
100 105 116

: gty age geo gab chg goeo géc gat oty goe atc gog oog cge Lbio goo

20 3B4 : .

Val Ser Ala Asp Leu Ala Ale Asp Leu Ala Ile Ala Pro Lirg Fhe Ala
115 120 i2%

god guc gac cgd gty cogy g cgo gac gat tab ¢cy coc ggg cac atc
25 432
Ala Gly Asp Arg Val 2rg Val Arg Asp Asp Tyr Pro Pro Gly His Ile -
130 135 : 140

cge acg opg ghte tat gty oge gge aay acg gue gty chg acy oge tge
30 480 '

Arg Thr Pro Val Tyr Val Arg Gly Lys Thr Gly Val Val Thr Arg Cys

145 ‘ 150 155 7 : 160

tto goo gog tho aag aac cog gasa ttg cte goeo ato ggo aag gac goc
35 Bz _
Fhe Gly Ala Phe Lye Aszn Fro Glu Leu Leu Ala Ile Gly Lyve 3sp Gly
165 176 175

ctg coe aag ama atb obe tac gea gbg cge tto zay cayg acc gat cte
40 578 '

Leu Pro Lys Lys Ile Leu Tyr Glu Vel krg Phe Lys CGln Thr Asp Leuw
180 185 150

tog coco gas tab goo gou dog gog act gat acyg ctg oty abe gac ate

45 624 '
Trp Pro aAsp Tyr Ala Gly Pro Ala Thr Asp Thy Leu Leu Ile Asp Ile

185 200 . 203

tag gea cat tgg ctg age gec geog tga
50 651 |
Tyr Glu His Trp Leu Ser Asp ila
210 215

55 <Rigs 78
<21i> 216
<Z12> PRT
<213> Unknown



66/75 130135140 qt. acc cat acg age ctg ccc cgt tat gcg ago ggc aaa ttc ggc gtt 480 5 Val Thr His Thr
Avg Leu Pro Avg Tyr Ala Avg Gly Lys Phe Gly Val 145150155160 atc gaa cgt gac cac ggt gtt tat egg
ttc gac gat too ttt gcc acg 528 10 lle Glu Avg Asp His Gly Vval Tyr Avg Phe Asp Asp Set Phe Ala Thr
165170175 too ggc get gag aag ccc cag cac gtt tat tot gtg cgc ttc gag gmg 576 15 Ser Gly Asp glu Lys
Pro Gin His Val Tyr Ser Val Avg Phe Ala Ala 180185190 cgc gee eta tgg ggc gee got gag cog ccg cga
gat gct gtc tat etc 624 20 Avg Glu beta Tro Gly Gdd7ala Ala Pro Pro Avg Asp Ala Val Tyr lle 195200205
‘gee ate tgg gat gac aac ctt gag ace gag tga 657 25 Gin lle Trp Asp Asp Asia beta Glu Pro Ala 210215
<210> 78 30<21g2>2g>18 <212> FRT <213> Unknown <220> 35 <223> Metagenome - beta unit nitrile
hydratasebD9 <4885 7&:MetAsia SlysMel HistAsp-Met GlyaSly et HisSlydet Gly Pro lle 40151015
Gin lle Glu Lys Asp Glu SerPits His Ala Avg Trp Glu G y Avg 2530 Ala Gin Ala Met Tyr Asia Ala lle Ala
Ala Mx sly Avg befval’fen 354045 50 Sly Sly Arg Pro Thy Avg Glu Gly The Pro Pro Ala Glu Tyr beta

Avg 505560 Met Ary Gly Thr His Asp Leu Gly Gly Leu Pro Ala Gly Pro Val Asp
i 5 ‘ 10 15

10  Thr Ala Pro His Glu Pro "hr The Trp Glu Lys Gln val 2sp Ala Ile
20 25 : 30

Eis Gly Leu Leun Gly Asp Ser Lys Arg Arg Ile Thr Leu Arg hep Glu
15 , 35 40 - 45

2en Arg Leu Tyr Ile Glu Ser Leu Gly Asp Asp Val Tyr Asn Thr Leun -
5G B85 &0 '
20

T@ly Tyr Tyr Glu Arg Trp Thr Ala Ala Met Cys Arg Gln Leu Ile Asp

25 : .
Liys Gly Val Leu Thr Gln Asp Glu Ile Asp Ala Lys Ile Ala Glu Leu
' 85 ' 85 85

30 2ro Ala Arg Gly Val Gly ala Gly Arg Avy Arg Asn Gly Leu Gin Thr
100 105 ; 110

Nal Ser ale Rsp Leu Ala Ala Asp Leu Rla Ile Ala Pro Arg Phe Ala
35 115 129 128

Ala Gly Asp Arg Val Arg Val Arg Asp Asp Tyr Pro Pro Gly His Ile
130 138 140
40

Brg Thr Pro Val Tyr Val Arg Gly Lvs Thr Gly Val Val Thr Arg Cys
145 150 : 155 160

45 . .
The Gly Ala Phe Lys Asn Pro Glu Leu Leuw Ala Ile Gly Lys RAsp Gly
165 e 178

B0 ©Lpeu Pro Lvs Lys Ile Leu Tyvr Gilu Val Arg Fhe Lys Gln Thr Asp Leu
180 185 180

Prp Pro Asp Tyr Ala Gly Pro Ala Thr Asp Thr Leu Leu Ile aAsp Ile
55 185 ‘ 200 205

Tyr @lu Bim Trp Leu Ser Asp ala
210 - 215



55 Met Ser Tyr Tyr Glu beta Sly Phe Avg Val beta Val Glu Asp Leu Val 65707580 67/75 859095 Lys
Gly Ala Ala Lys Set tar Pro Ala lie Thr Ala Ala Thr Ala Gin 100105110 Ala Tyr Net Phe Ala Leu Lys Set
Thr Arg Arg Asp Val Pro Val tar 115120125 10 Ala Arg Phe Gin Val Gly Gin Arg Val hg Ala Arg Asn lle
Asn Pro 130135140 15 Val Thr His Thr Arg Leu Pro Arg Tyr Ala Arg Gly Lys Phe Gly Val
145150155160 20 lle Glu hg Asp His Gly Val Tyr hg Phe Asp Asp Ser Phe Ala Thr 165170175 Arg
Glu Leu Trp Gly Glu Ala Ala Pro Pro hg Asp Aleé¥dPTyr lle 195200205 30 GUI lle Trp Asp Asp Asn
Leu Glu Pro Ala 210215 35 <210> 79 <211> 696 <212> DNA <213> Unknown 40 <220> <223>
“Metagenome - beta unit nitrile hydratase - M3aG10 <220> 45 <221> CDS <222>(1)..(696)

<Z10> 77
<213i» 657

5 <212> DN
<213> TUninown

<2205

«223> Metagenome ~ beta unit nitrile bydratase - M50bD3S
10

<220>

<221i» (DS

«<222>  {1}.. (657}

<223
15

<400> 71 _

ate amc ggo ety cat gac aty gge gge atg cac ggo atyg gga coc att

48 ’ :
Met asn Gly Met His Asp Met Gly Gly Met His Gly Met Gly Pro Ile
20 1. 5 L0 : 15

cayg abc gag aag gac gag tog coo tte cat geg cge bgy gaa ggc ooy
86 :

Gin Ile Glu Lys Asp Glu Ser Pro Phe Eis Ala Arg Trp Glu Gly Arg
25 20 25 30

gog caa gog atg tac aac goo att geg gcd acg gge aga ctg gty ctt

id4 ‘ .

ala Gln Ala Met Tyr Asn Ala Ile Ala Ala Thr Gly Arg Leu Val Leu
30 35 ' 40 ' - 45

ggco gugt aga coc aca cgg gaa oggy tte cog cog goe gaa tat cte cge

i82

Gly Gly Arg Pro Thr Arg Giu Gly Phe Pro Pro Als Glu Tyr Leun Arg
35 50 55 -1

atg age tac tat gaa thyg got tte agg gtg cotg gte gag gac ttg gto

240 . .

Met Ser Tyr Tyr Glu Leu Gly Phe Arg Val Leu Val ¢lu 2sp Leu Val
40 &5 70 ‘ 75 80

ctg aac got Lty gtg acg oge gog gaa atc acg age guc cgk cog gea

288

Leu Asn Gly Deu Val Thr aArg Als Giu Ile Thr Ser Gly Zrg Pro A;a
45 g5 1Y) : 25

aay gog got gea aag tog acg coc goa ate aqc gcé gog ase gog cag

338 .

Lys Gly Ala Ala Lys Ser Thr Pro Ala Tle Thr ala ala Thr ala Gin
50 100 108 110

goa tat atg tte gog cte aaa bog ace cog cga gace gta cog ghtc acy

3184

Ala Tyr Met Phe Ala Leu Lys Ser Thr Arg Arg Asp Val Pro Val Thr
55 . 115 120 125

gog cgh the caz gto ggt cag cgt gbtg cgo gog Cge Rac zbo aat cog
432 _
2la Arg Fhe Gin Val Gly Gln Arg Val Arg Alz hryg Asn I1le Asn Pro



<223> <400> 79 50 atg gat cca acg agg cgt agt ttc ctg gcg tct acc gtt gcc ctg ace 48 Met Asp Pro Thr
Arg Arg Ser Phe Leu Ala Ser tar Val Ala lieu tar 151015 55 ggc ggc gca get ate ccc gat ctg gct cat gcg
gca gac cac gac cac 96 Gly Gly Ala Ala lle Pro Asp Leu Ala His Ala Ala Asp His Asp His 202530
68/75 cag cat caa gat ttg cc; tee gat at; gag at; egg gtg aag tag etc 144 Gin His Gin Asp bets Pro Sex
Asp Len Ala Lets Arg Val Lys Ser Len 354045 gaa tag ctg ctt gtc gag aag ggg tg gtg gag cga gca gag
ate gac 192 Gin Ser Len Lets Val Glu Lys Gly Lews ¥al Glu Arg Ala Ala Leu Asp 505560 10 go; at; gtg
gac ace tac gag can aaa gtc ggg cog cga aac gga gag 240 Ala Leta Val Asp Thr Tyr Gin His Lys Val
Gly Pro Mg Asn Gly Allaa}} 657075BD age gttigtc gag egg gee tgglqté gac ccg quo tac dag caa cgg tta
288 Mg Val Val Ala Arg Ala Trp Val Asp Pro i\sp TyrLys GIn Arg Len 859095 20 ttc gag aac ggt.ace
gcce gca gic gag gag tecggetacdeqrgge-tngad3edRhenhlachstutlygthi-Alacfdaddal Ala Gin Phe Gly Tyr
Sex Gly Ser 51003%@15110 cag %gg %gé g&i ate egggggg tglgaa aac acg gee act 1gta cat aac

Val Thr HiS Pro Arg Gly IvE Phe Gly val
145 150 155 160
ato gas ogb gac cac ggt gbt tagc agg tte gac gabk teo tit gee acg
528 . :

10  Ile Glu Arg Asp His Gly Val Tyr Arg fhe Asp Asp Ser Phe Ala Thr

. 165 ' 170 175

toc ggt gac gag asg oo oag caz:' gtt tar tet gbtg oo the gog gog
576 . '

15 Ser ¢Gly Asp Glu Lys Pro @ln His Val Tyr Ser Val irg Fhe Ala Ala

. © 180 i85 156

cge gaa cha togg guc gaa geo gog ooy ocg cga gabt gobt gto tat ate
624

20 arg Glu Leuw Trp Gly Glu Ala Ala Pro Pro Arg Asp &la Val Tyr Ile

185% ‘ 200 205

gaa ate tgy gat gac aac okt gag coa geg teoa
857

25 @lu Ile Trp Aep Asp ben Leu Glu Pre Ala

218 215
«Zi0> 78
.30 <211l> 218

<212» PRYT

<213» Unknown

220>
35  <223> dNetsgenome - beta unit nitrile hvdrsztase - M5UbLDY

<4Gd> 78
. Met Asn Gly Met His Asp Met Gly Gly Met Hiz @ly Met Gly Pro Ile
40 i 5 10 i5

Eln Ile Glu Lys Asp Glu Ser Pro Fhe Hig Ala Arg Trp Glu Gly Ary
20 ‘ 25 _ 30
45 .

ala Gln Ala Mst Tyr Asn Ala Ile Ala Ala Thr Gly Arg Leu val Leu
35 40 45 '

50
Gly Gly Arg Pro Thr Arg Glu Gly Phe Pro Pro ala Glu Tyr Leu Arg
50 55 60

55  Het Ser 'i‘yr Tyr @lu Leu Gly Phe Arg val Leu Val Glu Asp Leu val
[ . T0 5 80

Leyw Asn Gly Deu Vel Thr Arg Ala Glu Ile Thr Ser Gly Arg Pro 2la



384 Gin Gly Ala Asp lle Arg Val Val Gin Mn Thr Ala Thr Val His Mn 115120125 30 etc gtc gtg tgc acg
ctg tgc tat tgt tat ccc tgg cc; gtg ctg ggc 432 Leu Val Val Cys Thr Lets Cys Ser Cys Tyr Pro Trp Pro Val
Leta Gly 130135140 ttg cc; cog gtc tag tac aag tee gag ccc tat egg tat age gtg gtg 480 Len Pro Pro.
Val Trp Tyr Lys Ser Ala Pro Tyr Arg Sex Arg Val Val 145150155160 40 etc gat cog cga ggt gtg at;
€go gag ttc ggc gtg gtg at; cog gac 528 lle Asp Pro Mg Gly Val Lets Ara Glu Phe Gly Val Val Len Pro
Asp 165170175 cat ate gaa gtg cgt gtc tat gac &fé Acg gcg gag caa age tat eta 576 His lle Gin Val Arg
Val Tyr Asp Bar Thr Ala Gin Gin Arg Tyr Lets 180185190 50 gtg ctg cc; gag egg cc; gcc gga ace gaa
aac ctg aca gaa gaa gag 624 Valgdsets Pro Gin Arg Prog@la Gly Thr Gin Asa kgn Thr Glu Glu Ala
195200205 ctg gag at; at; gtg acg age gac gag atg att ggc gtg gee aag gtc '

Iys Gly Ala Ala ILys Ser Thr Pro 2la Ile Thr Ala Ala Thr als Gln
5 160 105 1i0

Zla Tyr Met Phe Ala Leu Lys Ser Thr Arg Arg Asp Val Pro Val Thr
115 120 125
10

Ala Arg Phe Gln Val Gly &ln Arg Val Arg Ala Arg Asn Ile Asn Pro
130 135 140

is

Yal Thr His Thr Arg Leu Pro Arg Tvr ala Arg Gly Lys Phe Gly Vel
145 150 155 160

20 Tle Glu Arg Asp His Gly Val Tyr Arg Phe Asp Asp Ser Phe Ala Thr
' 165 170 1758

Ser Gly Asp Glu Lys pro Gln His val Tyr Ser Val Arg Fhe Ala Ala
25 180 7 185 150

arg Glu Leuw Trp Gly Glu Ala Ala Pro Pro Arg Asp Ala Val Tyr Ile

L : 200 : 205

30

Glu Ile T™rp Asp Asp Asn Leu Glu Pro Ala

210 215

35

<Z210> 78

<211> £9¢%

212> PNA

<213»> Unlnown

40
) . <220
<Z23> Metagenome - beta unit nitrile hydratase - M3aGLl0

<22 0>
45  <23ls (DS
222> (1}..(696)

223>
<400> 78

50 atg gat ceca acg agg cgt agb tte obg goeg tot ace ghbt gee ctg aco
48
Met Asp Pro Thr Arg Aryg Ser Phe Leu Als Ser Thr Val Rla Leu Thr
1 B 10 15

55 gge ggc goa get ate coe gat ebg goet cat geg goe gac cac gag cac
g& . . . - .
@iy Gly Ala Rla Ile Pro Asp Leu Ala Hls Ala Ala Asp His Asp His
20 25 ‘ 30



672 Len Ala Lau Len Val Thr Arg Asp Ala Met lle Gly Val Ala Lys Val 210215220 69/75 go; cog ccg
gga ggc cgc gga tga 696 Ala Pro Pro Gly Gly Arg Gly 5225230 <210> 80 <211> 231 10 <212> PRT
<213> Unknown <220> <223> Metagenome - beta unit nitrile hydratase - QaGiO 15 <400> 80 Met Asp
Pro Thr Arg Arg Sex Phe Lieu Ala Bar Thr Val Ala Lieu Thr 151015 20 Gly Gly Ala Ala lle Pro Asp Leu
Ala His Ala Ala Asp His Asp His 202530 25 Gin His Gin Asp Lieu P o Sex Asp Lieu Ala Lieu Arg Val
Lys Set Lieu 354045 30 Giu Sex Lieu Lieu Val Gii1ys Gly Lieu Val Glu Arg Ala Ala Lieu Asp 5055'60
Ala Lieu Val Asp Thr Tyr Glu His Lys val Gly Pro Arg Asn Gly Ala 3565707580 Arg Val Val Ala Arg Ala

Trp Val Asp Pro Asp Tyr E%g%g @59 LL%ut gQgg@g& %@M %%T;grg,&@f\lgcyal Ala Glu Phe Gly

Tyr Sex Gly Ser 14010511

Gln His Gln &sp Let Pro Ser Asp Leuw Ala Leu Arg Vel Lvs Ser Leu
: 25 40 45

gaa tog ctg ctt gte gag ang ggg.ctg gtg gag cga gea gog ¢te gac
182 .
Glu Ser Leu Leu Val Glu Lys Gly Leu Val Glu Arg Als Ala Leu Asp
50 55 . 60
10
geg ctg gtg gac acc tac gay cac aaa gbe gog ooy oge aac gua gog
240 :
Ala Len Val Asp Thr Tyr Glu Hls Lys Val Gly Pro Arg Asn Gly Ala
65 AY 75 BO
i5 '
cge gttt ghe geg oge goo tgg gtt gac cog gac tae asg casa cgy tta
288 ' .
Arg Val val 2Ala Arg Ala ¥rp Val Asp Pro Asp Tyvy-Lys Gln Arg Leu

20 - -
ttc gog azc ggbt acc goe goa ghe gog gag tie gge tac too goo tog
336 ‘
The Ala Asn @ly Thr Ala Ala Val ala Glu Phe Gly Tyr Ser Gly Sex
ipo i0% 119
25 .
cag ggc got gac ate cgg ghe ghto gas 2ac acy gee act gta cat asc
384
@ln Gly Ala Asp Ile Ary Val Vel Glu Asn Thr Ala Thr Val His Asm
115 ) 120 125
30 \ |
ote ghe ghbg tge acg ctg tge tet tgh tat coc togy ceog gty okg gge
£32 -
Leu Val Val Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly
130 135 140
35 : , .
ttg cog cog gho tgg tac aag toe gog cee tat ogg tet cge gty gty
480 . .
Lew Pro Pra Val Trp Tyr Lyg Ser 2la Pro Tyr Arg Ser Avrg Val Vel
145 ) 150 155 160
40 :
atc gat cog cga got gtg oty ogc gag tto gos gty gtg oty cog gao
528 . : ‘
Ile Asp Pro Arg Gly Val Leu Arg Glu FPhe Gly Val Val Leu Pro Asp
168 - 170 175
45 ‘! |
cat atc gaa ghtg oot ghe Lab gac sgo acy gog geg caa ogo tat cta
576 )
Hig Tle Glu Val Arg Val Tyr Asp Ser Thr ala Glu @ln Arg Tyr Leu
180 1gb 180

ghg cto cog gag cgg cog god Jgga ECC gad kac ctg 2ca gaa gaa gog
624 :
val Leu Pro Glu Arg Pro Ala Gly Thr Glu Asn Deu Thr Glu Glu Ala
185 _ 200 208
55 ‘
cbg gog ctyg ctg gty acg ogo gald gog atg att ggoe gtg gee aag gto
672
Leu ala Leu Leu Val Thr Arg Asp Ala Met Tie Gly Val Ala Lys Val
210 215 220



Gin Gly Ala Asp lle Arg Val Val Glu Asn Thr Ala Thr Val His Asn 115120125 50 Lieu Val Val Cys Thr
Len Cys Set Dye Tyr Pro Trp Pro Val Lieu Gly 130135140 Lieu Pro Pro Val Trp Tyr Lys Sex Ala Pro
Tyr Arg Bar Arg Val Val 55145150155160 70/75 His lle Glu Val Arg Val Tyr Asp Ser Tin Ala Glu Gin
Arg Tyr Leu 180185190 5 Val Leu Pro Glu Arg Pro Ala Gly Thr Glu Asn Lea Thr Glu Glu Ala 200205
10 Lea Ala Lea Leu Val Mir Arg Asp Ala Met lle Gly Val Ala Lys Val 210215220 5 Ala Pro Pro Gly Gly
Arg Gly 225230 <210> 81 20 <211> 327 <2125BNRA <213> Unknown <220> 25 <223> Metagencme -
p12K unit <220> <221> CDS <222> (1)..(327) 30 <223> <400> 81 atg ass gat agc cog gto ttt cgc gag
cog tgg gaa gag cag gag ttt 48 35 Net Lys Asp Ser Pro Val Phe Arg Glu Pro Trp Glu Ala Gin Ala Phe
51015 gag ttg g%gﬁt@cm@-ﬁg €%0a THC Gt 877t B ttc acg cga gac gaa 96

als Pro Pro Gly Gly Axg Gly
5 225 230

<210> 80
.o<21l> 231
10 <212> BERT
) <2313» Unknown

<220>
<223> Metagenome - beta umit nitrile hydrabtase - M3aGl0
15

«<4086> B0

Met Asp Pro Thr Arg Arg Ser Phe Leu Ala Ser Thr val ala Leu Thr
1 ‘ 5 : i0 15 '
20 '

@ly Gly als ala Ile Pro Asp Leu Ala His Ala Ala Asp His Aesp His
20 25 . 30

25 :
Gln Hizm Gln Asp Leu Pro Ser Asp Leu Ala Leu Arg Val Lys Ser Leu
35 4D 45

30 @lu Ser Leu Leu Val &lu Lys Gly Lew Val Glu Arg Ala Ala Leu Asp
50 " 55 ' 60

Ala Leu Val Asp Thr Tyr Glu His Lys val Gly Pro Arg Asn Gly Ale
35 &5 70 75 B0

hrg Val val Ala Arg Als Trp Val Asp Pro Asp Tyr Lye 8ln Arg Leu
85 - 80 .
40

the Ala 2sn Gly Thr Ala Ala Val 2ala Glu Phe Gly Tyr Ser Gly Ser
100 105 116

£5 : .
¢in @ly ala asp Ile Arg Val Val Glu Asn Thr Ala Thr Val Eis Asn
115 120 128

50 Leu Val Val Cvs Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly
130 135 140

Leu Pro Fro Val Trp Tvr Lys Ser Ala Pro Tyr Arg Ser Arg Val val
55 145 - 150 i85 160

Tle Asp Pro Arg Gly Val lLeuw Arg Glu Phe -Gly Val Val Leuw Pro Zsp
- 165 170 175



40 Ala Lea Ala lle Ser Lea Gin Asp Arg Gly Val Pita Tin Arg Asp Glu 202530 tgg gog gag gca ctc ggc
gat gaa atc aag aag gcg caa got gcc ggc 144 45 Trp Ala Ala Ala Lea Gly Asp Glu lle Lys Lys Ala Gin
Ala Ala Gly 354045 c gat acg ggc gag act tat tac cat cat tggsatg gca gcg etc 192 50 Asp Pro Asp Thr
Gly Giu Thr Tyr Tyr His His Trp Met Ala Ala Lea 505560 gaa egg ctg att gca gee aag ggt gtt gee gat
acg cag acg ctc gag 240 55 Glu Arg Lea lle Ala Ala Lys Giy Val Ala Asp Thr Gin Tin Lea Ala
657075BO 71/75 Arg Thr Arg Asp AlaGin His AR/ Tys Ala Arg Thr Pro His Gly 859095 gcg cca atc
gag cta aga ccg gac gac ttc agg aat tga 5327 Ala Pro lle Glu Leu Arg Pro Asp Asp Phe Fag Asn
100105 10<210> 82 <211> 108 <212> PRT <213> Unknown 15 <220> <223> Metagenome - p12K
unit <400> 82 20 Met Lys Asp Ser Pro Val Phe Arg Gin Pro Trp flu Ala Gin Ala Phe 151015 Ala Len
Ala lle Bar Leu Girf A3p Aty WV&Wi@?Wr@Sﬁﬁg?mﬁﬁzg% TP Afg AN Afgi'Len Gly'Asp Glu lle
Lys Lys Ala &infly , 354045 g(?%sp Pro Asp Thr GJ[y Glu Thr Tyr Tyr His His Trp Met Ala Ala Len
505560

val Leuy Pro Glu Arg Pro Ala Gly Thr Glu Asn Len Thr Glu Glu Ala
125 ‘ 200 205

10

Leu Ala Lreu Leu Val Thr Arg Asp Ala Met Ilse Gly Val 2la Lys val
218 215 220

15 ala Pro Pro Gly Gly Arg Gly

225 230
<210> B1
20 <211» 327
wZzl2> DRA
<213> Unknown
<220>
25 =223> Matagenome ~ PL2E unit
<220>
<221> CDg
<222>  {1}..(327}
30 <223 :
| <400 81 ‘
atg zma gat age cog ghe ttt cge gag cog tog gaa gog cag gog tit
[:3:1 '
3%  Met Lwvs Asp Ser Pro Val Phe Arg Glu Pro Trp Glu Ala Gln Ala Phe
1 5 ' 10 13

gog thg gog ate tog thg caa gac ogt gge gtg tte acg cga gac gaa
96 ‘ .
40 ala Leu Bla Tle Ser Leu Gin Asp Arg Gly Val Phe Thr arg Asp Glu
: 20 25 30

rog gog gog gea che gge gab gas ate aag aag gog caa oot gos oo
144 _ _
45 Trp Ala Ala Ala Leu Gly asp Glu Ile Lys Lys aAla Gln Ala Ala Gly
35 40 45 .

gét coc gat acg gge gag act tat tac cat cat tog ‘atg goa gog cte
192
50 Asp Pro Asp Thr Gly Glu Thr Tyr Tyr His His Trp Met Rls ala Leu
50 55 60

gaa ogg ctg att gea goc sag got gtt goo gat acy cag acg cbe geg

Z&0 .
55 Glu Arg Leu Ile ala Ala Lys Gly Val Ala Asp Thr Gln Thr Leu Ala

65 70 75 . 80

cge aca oge gac gee bgg cag cac gee tgt gog oga acg'ccg cat ggo
288 o



35 Gin Arg Len lle Ala Ala Lys Gly Val Ala Asp Thr Gin Thr Len Ala 65707580 40 Arg Tilt Arg Asp Ala
Tip Gin His Ala Cys Ala Arg Thr Pro His Gly 859095 Ala Pro lle Gin Len Arg Pro Asp Asp Pile Arg ken
45100105 <210> 83 <211> 321 50 <212> DNA <213> Unknown <220> <223> Metagenome - p12K
unit 55 <220> <221> CDS <222>(1)..(321) <223> 72/75 <400> 83 atg aga aca gtt get gag caa ate
gcg get gat ctt gcg agt cog gcg 48 5 Met Arg Thr Val Ala Glu Gin lle Ala Ala Asp Leu Ala Ser Pro Ala
151015 gcg att cog ago ego aaC ggc gag cog gitAté gac gag Oct tgg gaa 96 10 Ala lle Pro Arg Arg An
Sly Glu Pro Val Phe Asp Glu Pro Trp Glu 202530 agt cgt gcg ttt ggg ate gcg gtc gee ctt tee gag ggt
ggc etc tat 144 1-SemArg-Aladgheisly-ie Ala Mat Al Lo Sax- Gl Gy Gy Ley Eyy 354045 tea tgg gat
gaa ttt cgc gat tgc ctg att get gee &be ace gcg geg 192 20 Sex Trp Asp flu Phes Arg Asp Cys Leu lle Ala
Glu lle Thr Ala Aﬁ é%@?(i&ga&a%agtgggg%gg C%agagaéa%cgt%gggggta{gg 9aa egg ttt etc gee gcc 240

5 327 :

Ala Pro Ilz 8lu Leu Aryg Pro Asp Asp FPhe Arg Asn
100 108 ‘

10 <210> 82
<211> 108
<212» PRT
<213> Unknown

15 <22{>
<223> Metagenome ~ pl2X unii

<4£00> B2
20  Met Lys Asp Ser Pro Val FPhe Arg Glu Pro Trp @lu 2la @ln Ala FPhe
1 3. 10 . 15

Ala Leu Ala Ile Ser Leu Gln Asp Arg Gly Val rPhe Thr Arg Zasp Glu
25 . 20 25 ' 30

Trp Ala 2la hla Leu Gly Asp Glu Ile Lys Lys Ala G@ln Ala als Qly |

35 40 4%
30
Asp -Pi:o Asp Thr Gly Glu Thr Tyvr Tvr His His Trp Met 2la 2la Leu
50 55 &0 .
35 _
Glu Arg Leu Tle Als ala Iys Gly Val 2la Agp Thr Gln Thr Leu Ala

g5 70 75 B0

40 Arg Thr 2rg Asp Ala Trp Gln Eis Ala COys Ala Arg Thr Pro His Giy
85 90 &5

Ala Pro Ile Glu Leu Arg Pro Asp Asp Phe Arg Asn
45 100 : 105

<210> 83
<21%1> 321

50 <212» DKA
<213>»> TUnknown

<220
<223> Metagenome - PILZR unit
5 5 . .
<220>
<224> (DS
<222>  {(1y.. {321}
«223



25 Asp Ala Arg Gly Glu His Thr Sex- Tyr Tyr Glu Arg the Leu Ala Ala 657075BO ctg cag cat ctg etc
gcg gcc aaa ego etc tgc act ace gat gee gtc 288 30 Leu Gin His Leu Leu Ala Ala Lys Arg Leu Cys Thr
Pro Asp Glu Val . 859095 gag cgg cgg atg aac act ago gca ggc ace tga 321 35 Glu Arg Arg Met An
Thr Sex- Ala Sly Thr 100105 <210> 84 40<211> 106 <212> PRT . <213> unknown <220> 45 <223>
Metagenome - p12K unit <400> 84 Met Arg Thy Val Ala Glu Gin lle Ala Ala Asp Leu Ala Sex- Pro Ala
50151015 Ala lle Pro Arg Arg Asn Sly Glu Pro Va/ttee Asp Glu Pro Trp Glu 202530 55 Ser Arg Ala the
Sly lle Ala Val Ala Leu Ser Glu Sly Sly Leu Tyr 354045 73/75 Ser Tip Asp Glu Phe Arg Asp Cys Len
lle Ala Gin lle Thr Ala Ala 505560 10 Len Gin His Len Leu Ala Ala Lys Arg Leu Cys Thr Pro Asp Gin

Val 859095 Gin AsgoArgadat Asn Thr Set Ala GIy Thr 15100105 <210> 85
atg aga aca gtt got gag caa ate geg got gat okt geg agt cog geg

5

10

i5

20

25

30

35

40 .

45

50

48
Met
1

gcg
[*13
Ala

agt
144
Sexr

bea
182

‘Ser

gat
240
ABD
g5

ctg
288

Lieu

gag
321
Glu

Arg Thr val Ala Glu Gln Ile Ala

5
att cog oge cge

Ile Pro Arg Arg
20

cgt geg ttt gog

Arg Ala Phe Gly
25

tgg galb gaa Tttt

Tvp Asp Glu The
50

gog oo ggo gag

Ala krg Gly Glu

cag cat cbyg cto

Gln His Leu Leu
85

ooy ogy atg aac

Arg Arg Met Asn
100

<210> 84
<21ii> 108
<2312> PRT

-<213>  Unknown

<220
<223> Metagenome -

<&00> B4

Met
1 -

2lz lle Pro Arg Arg

Ser Arg Ala Phe Gly

Arg Thr val ala
5

20

35

aac

Asn

ata

Ile

cge

Arg

calb

His
70

goy

Ala

acht

Thr

age

Gly

goeg

2la

gat

hgp
55

acg

Thr

gee

Ela

age

Ber

gayg

Glu

gte

Yal
40

tge

Cys

age

Ser

&aa

Lyvs

goa’

4Ala

pl2K vnit

Gilu Gln Ile

ren Gly Glu

10
rog gho tte gac

Pro vVal FPhe Asp
25

gec okt too gag

ala Leu Ser Glu

ctg att get gas

Leu Ile Ala Glu

tat tag gaa cog

Tyr Tyr Glu Arg
75

cge cto tge act

Arg Leu Cys Thy
S0

Goge aco toa

Gly Thr
108

Ala Aia App Leu
ib

Pro val Phe Asp
25

Tle Ala Val Ala Leu Ser Glu

40

gag

Glu

oot

Gly
45

ato

Tle

g

Phe

[slals;

Pro

Ala

Giu

A2lm Asp Leu Ala Ser

cok

Pro
30

age

Gly

ava

Thy

cto

Leu

gat

ASp

ser

Pro
39

Pro aAla
15

tog gaa

Trp Glu

cte tat

Leu Tyr

geg geg

Alg Ala

goo goo

Ala Ala
: BG

gaa gte

Glu val
95

Pro Ala
is5

Trp Glu

Gly Gly Leu Tyr

45



<211> 426 20 <212> DNA <213> Unknown <22D> <223> Metagenome - p12K unit 25 <220> <221>
CDS <222> (1)-(426) <223> 30 <400> (35 atg aca ace ttg ago 48 Net Thr Thr Len Set 3515 cag cgt
gaa go; gcc ccc tog gec gag ctt ctt Gin Arg Gin Ala Ala Pro Set Ala Gin Len Len 1015 gac eta cog 96
Asp Len Pro 40 cat tgg gaa 144 Pro Trp Gin 4535 caa ctt cca ago gac ace gac ggc coc gtc ttc go; gaa
Gin Leu Pro Ser Asp Phi Asp Gly Pro Val The Ala Glu 20 2530 gag gaa gcg ttt go; ctt gcc gta agt ctt
tea gag caa Ala Gin Ala Phe Ala Lea Ala Val Batdiéh Set Gin Gin 4045 gga cat ttc acg tgg aag gaa

tgg gca gca acg ate gcc gat gaa ctg 192 Gly His Phe Thr Tip Lys Gin Tip Ala Ala Thr Lau Ala Asp Glu
Len

Ser Trp Asp Glu Phe Arg Asp Cys Leu Ile Ala Glu Ile Thr Ala Ala
50 5B ad

Zsp Ala Arg Gly Glu His Thr Ser Tyr Tyr Glu Arg Phe Leu Ala Ale
85 : 70 - 75 80

10 teu Glpn His Leu Leu Ala Ala Lys Arg Leuw Cys Thr Pro Asp Glu Val
. 85 80 . 95

@lu Arg Arg Met Asn Thr Ber Ala Gly Thr
15 100 1058

<210> 85
<Zlis 426

20 <2iz> DNA
<213>» TUnknown

<220
<2235> Metagenome - pPlIK unit
25
220>
«221> Cng
<222  {1).. (428} .
<Z23>
30
o «400> 8% :
atg aca ace tty sge cag oght gea gog goéc Cod tog gee gag ctt ot
48 '
Met Thr Thr Leu Ser Sin Arg Glu ala ila Pro Ser Ala Glu Leu Leu
35 1 5 10 15
gae cta ccg caa obt cca age gac aco géc goe cog gt tte gog gaa
56
2sp Leu Pro Gln Leu Pro Ser Asp Thr Asp Gly Pro Val Phe Ala Glu
. 40 20 - 25 ‘ 30
cot tog gam gog gsa geg ttb geg ctt goe gta agh ctb tca gag caa
144 .
Pro Trp Glu. Ala Glu Ala Phe Ala Leu Ala Val Ser Leu Ser Glu Gin
45 35 40 - 45
gga cat theo acg'tgg aeg gaa tgg gea gea acg cte goo gat gas cty
192 '
Gly His Phe Thr Trp Lys Glu Trp Ala ala Thr Leu Ala Asp Glu Leu
50 50 55 60 .
gag gge gec gon aat ogo ggoe gag oog gat gac ggt acg cat tat tat
240 .
Giu G@ly Ala Ala Asn Arg Gly Glu Pro Asp Asp Gly Thr His Tyr Tyvr

55 &% 70 : 75 ) 80

g&g tac tag 6ﬁg acg goe chtyg gaa agy ofg gttt acyg atc aag goe oty
288 _
glu Tyr Trp Leu Thr ala Leu Glu Arg Leu val Thr Ils Lys Gly Leu



50505560 gag ggc gcc gec aat ago ggec gag cog gat gac ggt ac; cat tat tat 240 Gin Gly Ala Ala Asa Arg
Gly Gin Pro Asp Asp fly Thr His Tyr Tyr 5565707580 gag tac tgg at; acg gcc ctg gaa agg at; gtt acg atc
aag ggc at; 288 Gin Tyr Trp Len Thr Ala Len Gin Arg Len Val Thr lle Lys Gly Len 74/75 859095 ace
gat cag caa gcg atg ego gag ego aaa gag gcg tgg gaa gee gee 336 5 Thr Asp Gin Gin Ala Met Arg Gin
Arg Lys Gin Ala Trp Gin Gin Ala 100105110 tat cgc cat acc cog cat ggc gcg ace gtt gee ctt atg tot cog
ctc 384 10 Tyr Arg His Thr Pro His Gly Ala Pro Val Gin Leu Net Set Pro Leu 115120125 gat caa ago
egg ate gcc gaa gag gac ago gee too toe tag 426 15 Asp Gin Set Arg lle Ala Gin Gin Asp Ser Gin Set
Set 130135140 <210> 86 20 <21%> 141 <212> PRT <2&3> Unknown <220225 <223> Metagenome -
p121C unit <400>86  Net Thr Thr Len Ser Gin Arg Glu Ala Ala Pro Set Ala Gin Len Len 30a51015
Asp Len Pro Giri£grtPio &Rt RETHIP RS &y B0 Fal e Rfa Bih 2830 $5°PEEin Ala Gin Ala Phe
Ala Len Ala ¥al Sgt en Ser Gik Gir 340y 4cdhGly His PhaPhi 4 b ys (sigrdrpiAla Ala Thr Len Ala

Asp Gin Len 100 105 110
tat cge cat ace cocg cab guc geog coca gbt gas obt atg teb dc:g- fa}ofs
384 .
10  Tyr Arg His Thr Pro Hig Gly Ala Pro Val Glu Leu Met Ser Pro Leu

118 120 128

gat cas agce cgg ate goo gaa gag gac age gaa toe tca_éag
426 '

1%  msp Gln Ser Arg Ile Ala Glu Glu Asp Ser Glu Ser Ser
1340 1358 1490
<Z210> 86
20 <21l> 141
<212> PRT

<213> Unknown

<220>
25  =223> Metagenome - pl2K umit

 <400> BE

‘ Met Thr Thr Leu Ser Gin Arg Glu Ala Ala Pro Ser Ala Glu Leu Leu
30 1 ‘ 5 _ 10 15

Asp Leu' Pro Sln Leuw Pro Ser Asp Thr Asp Gly Pro Val Phe ala Glu
20 25 30
35

Pro Trp Giu Ala Glu Ala Phe Ala Leu Ala Val Ser Leu Ser Glu Gin
i5 49 . 45 .

@ly His Phe Thr Trp Lys Glu Trp ala Ala Thr Leu Ala Asp Glu Leu
50 55 6D ‘

45  @lu Gly Ala ala Asn Arg Gly Glu Pro Asp Asp Gly Thr His Tyr Tyr
a5 70 75 . B0

Glu Tyr Trp Leu Thr Ala Leu Glu Arg Leu Val Thr Ile Lys Gly Leu
50 85 90 35

Thyr Aep Gln Gln Als Met Arg Glu Arg Lys Glu aAla Trp Glu Glu ala
160 105 110
55 :

Tyr Arg His Thr Pro His Gly Ala Pro Val Glu Leu Met Ser Pro Leu
ils 120 125



505560 Gin Gly Ala Ala Mn Arg Gly Gin Pro Asp Aso Gly Thr His Tyr Tyr 657075BO Glu Tyr Trp Len
Phi Ala Len Gin Arg Len Val Thr lle Lys Gly Len 50859095 Asp Gin GIn Ala Met Arg Gin Arg Lys Gin

Ala Trp Gin Gin Ala 100105110 55 75/75 Asp Gin Ser Arg lle Ala Glu Glu Asp Sex Glu Sex Sex
130135140

75/75

isp Gln Ser Arg Ile Ala Glu Glu Asp Ser Glu Ser Ser
136 135 140



