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OVERVIEW

HOW TO USE THIS CATALOGUE?

In this catalogue CAZymes are grouped by enzyme activity. There are > 80 different enzyme categories to list >1000
CAZymes.

EC Number

The Enzyme Commission number

(EC number) is a numerical classification
scheme for enzymes, based on the chemical

reactions they catalyze.

Enzyme

Refers to the enzyme name following

the suggested nomenclature for CAZymes
as described by Henrissat B. et al. (1998)
FEBS Lett 425:352-354.

Source Organism

Refers to the host organism from which the
enzyme was isolated. All enzymes in this
catalogue have a recombinant origin
and are produced either in Pichia pas-
toris or Escherichia coli.

ACETYLGALACTOSAMINIDASES

B-N-Acetylgalactosaminidases are enzymes that partigipate in the hydrolysis of terminal non-redycing N-acetyl-D-galactosamine residues in
N-acetyl-B-D-galactosaminides. a-N-Acetylgalactosamiidases are enzymes that cleave non-reduging 1,3-a-N-acetylgalactosamine residues
from human blood group A and AB mucin glycoproteins.

Catalogue

CAZy EC Optimum Optimum ) 1:74
Number

Architecture pH Temperature (2C) vial

Source Organism

y6515 B-N-Acetylgalactosaminidase 123A Paenibacillus sp. /4123 3.2153 6.0 37 .25

/Catalogue Number

Specifies the CAZyme catalogue number.
mg/vial

Specifies the number of mg of purified CAZyme
provided per vial. NZYTech sells one vial with 1
mL at 158€ and three vials at 349€.

CAZy Architecture

Refers to the CAZy family and enzyme
molecular architecture.

Temperature and pH

Reported optima temperature and pH for enzyme
activity as described in the literature

NZYTECH CAZYMES ARE AVAILABLE UP TO THE GRAM SCALE AND IN
PLATES

NZYTech highly pure CAZymes are provided in the mg scale (1 vial at 158€ or 3 vials at 349€). If you require larger quantities of any
of the enzymes listed in this catalogue, up to the 500 gram scale, please contact us. You will have access to large quantities of the
enzyme produced and purified to meet the same quality standards.

In case you want to test a large number of enzymes simultaneously, NZYTech can provide a fraction or even all the enzymes listed in
this catalogue in plates. Contact us in case you want to receive the enzymes in plates. Price per plate containing 50 pL of 96 enzymes
starts at 1.999€.



NZYTECH CAZYMES: HIGHLY PURE, STABLE AND OPTIMIZED
RESEARCH TOOLS FOR SCIENCE AND INDUSTRY

1. ALARGE AND DIVERSE PORTFOLIO OF RECOMBINANT ENZYMES

NZYTech R&D department, individually or in collaboration with the CAZy community, is building a large and diverse
portfolio of research enzymes to foster science and industrial progress. All enzymes have a recombinant origin and are
produced and purified from Pichia pastoris or Escherichia coli. In this catalogue you will find more than 1000 CAZymes,
covering >200 CAZy families (www.cazy.com) and >150 EC number activities (www.enzyme.expasy.org).

2. ULTRA-PURE ENZYMES FOR A VARIETY OF APPLICATIONS

NZYTech CAZymes are purified using a comprehensive list of chromatography protocols to achieve the highest level of
protein purity. As an example, the figure below provides an SDS-PAGE analysis of CAZymes (1)CZ0604, (2) CZ0580, (3)
CZ0621, (4) CZ0633, (5) CZ0641and (M) Low Molecular Weight (LMW) Protein Marker (MB082). Purification level of all
CAZymes listed in this catalogue may be found at NZYTech website (www.nzytech.com).
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3. REDUCED BATCH-TO-BATCH VARIATION AND LONG STORAGE STABILITY

NZYTech devotes significant efforts to minimize batch to batch variation and improve enzyme stability. In the Figure below
4 batches of Xylanase 11A from Clostridium thermocellum (CZ0003), produced in 2013, 2014, 2015 and 2016, were tested in
March 2018 for molecular integrity, protein purity and enzyme activity. The data reveals that there is minimal variation in mo-
lecular integrity (Panel A) and activity (Panel B) between batches while stability is reflected by retention of full enzyme ac-
tivity up to 5 years after production (Panel B). Thus, it isimportant to follow the storage guidelines provided for each enzyme.
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4.NZYTECH CAZYMES ARE THROUGHLY CHARACTERIZED AND THEIR
BIOCHEMICAL PROPERTIES DESCRIBED IN LITERATURE

The majority of NZYTech CAZymes display well-defined enzyme properties that are described in the literature. Refer-
ence of the paper describing the properties of the different enzymes is provided at www.nzytech.com or in the technical
instructions that accompany each enzyme. Having available well described enzymes allows you selecting the catalysts
that are more suited to your application and/or experiment.
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ACETYLGALACTOSAMINIDASES
ACETYLGLUCOSAMINIDASES
AGARASES

AMYLASES

AMYLOMALTASES
ARABINANASES
ARABINOFURANOSIDASES
ARABINOPYRANOSIDASES
ARABINOXYLANASES
CARRAGEENASES
CELLOBIOHYDROLASES
CELLODEXTRINASES
CELLULASES

CHITINASES

CHITOSANASES
DEXTRANASES

FRUCTANASES
FRUCTOFURANOSIDASES
FUCOSIDASES

GALACTANASES
a-GALACTOSIDASES
B-GALACTOSIDASES
PHOSPHO-B-GALACTOSIDASES
$-D-GALACTOSYL-1,4-L-RHAMNOSE PHOSPHORYLASES
GALACTOSYL-N-ACETYLHEXOSAMINE PHOSPHORYLASES
GALACTURONIDASES
GLUCANSUCRASES
GLUCOSAMINIDASES
a-GLUCOSIDASES
B-GLUCOSIDASES

PHOSPHO-3-GLUCOSIDASES

GLUCURONIDASES

GLUCURONOXYLANASES

HEXOSAMINIDASES

HYALURONIDASES

INULASES

LAMINARINASES

LEVANASES

LEVANSUCRASES

LICHENASES

LYSOZYMES

a-MANNANASES

B-MANNANASES

a-MANNOSIDASES

B-MANNOSIDASES

MANNOSYLGLUCOSE PHOSPHORYLASES
OLIGOSACCHARIDE REDUCING-END XYLANASES
PEPTIDOGLYCAN LYTIC EXOTRANSGLYCOSYLASES
POLYGALACTURONASES

PORPHYRANASES

PULLULANASES

RHAMNOGALACTURONASES

SIALIDASES

TREHALASES

A=4,5-UNSATURATED B-GLUCURONYL HYDROLASES
XYLANASES

XYLOGLUCANASES

XYLOSIDASES

OTHER ACTIVITIES

* Structure of Cellulase 5B from Bacillus halodurans (PDB 4V2X), #CZ0476, pg 17



ACETYLGALACTOSAMINIDASES

B-N-Acetylgalactosaminidases are enzymes that participate in the hydrolysis of terminal non-reducing N-acetyl-D-galac-
tosamine residues in N-acetyl-B-D-galactosaminides. a-N-Acetylgalactosaminidases are enzymes that cleave non-reducing
1,3-a-N-acetylgalactosamine residues from human blood group A and AB mucin glycoproteins.

C;Eanlg:e S Source Organism Arcttlzi‘::cyture EC Optli)r:um Tem?aztiaTl:jrr:("C) '\‘/E{
CZ0515 B-N-Acetylgalactosaminidase 123A Paenibacillus sp. GH123 3.2153 6,0 37 0,25
CZO5 4 3 .......... a _N Acetylgala c to Samlmdase ]ng ................ B,ﬂdobactenumb,ﬂdum .................. G H] 29 ........... 3 2 ] 49 ........ 5 0 ...................... 37 .................... ] ......
czosm e q_NAcewlg a l acto Samlmdase ]09 A ......... E“zabem kmg,amenmgosept,ca s GH]O 9 .......... 3 2 ]49“ . 6 8 ...................... 2 6 ................ 025
Czog55 EndoaN_acewlgalactosamlmdase]O]A ............ C losmd’umperfnngens ................... GH]O] ........... 32]97 ........ 60 60 ................. 05
CZO% 9 E n d O GN_acetylga la cto Sammldase ] 0 ] A ........... B,ﬂdobactenumlongum ................... GH ]0] ........... 3 2]97“ . 70 ...................... 3 0 ................... ] ......

ACETYLGLUCOSAMINIDASES

B-N-Acetylglucosaminidases are highly specific glycoside hydrolases that catalyze the hydrolysis of B-N-acetylglucosamine resi-
dues from oligosaccharides and peptidoglycans.

T Enzyme SourceOrgaSM  ppivce  ECpH | Temperature(C) vl
CZ0106 B-Acetylglucosaminidase 18A Bacteroides thetaiotaomicron GH18 3.21.96 75 37 1
czozzg .............. BAcetylglucosamlmdase73AClostndlumperfrmgens .................... G H73 ............. 3 2] ........... 80 ...................... 37 ................. 025
czo428 .............. BAcetylglucosamlmdase73ALactococcuslact,s ........................ G H73 ............. 3 2]68 ...................... 3 5 .................... ] ......
CZO 57 2 e E n do -N ag{aﬁ&;ﬁﬁﬁ“dase m A .................... Baauusa ,Culans ......................... G Hm .............. 3 2] ........... 6 0 ...................... 5 5 ................. 05
CZ0798 B-N-Acetylglucosaminidase 84A Bacteroides thetaiotaomicron GH84-CBM32 3.2.1.169 6,0 37 0,5
082 pAetlgucosamindasel8A  Elzbetthingamenngoseptia  GHIB 32196 75 0 02
2088 pAetlguosamindasel8A  Corogtophagacanimorsus  GHIB 32196 6575 ¥ os
o e woams (80, s w5
CZ0830 B-Acetylglucosaminidase 73A Streptococcus pneumoniae GH73 3.2.1.- 6,5-75 37 0,5
2081 pAtlgucosamindasel8A  Steptococcuspyogenes GHB 32196 6575 v 05
e nasion (850, w5 w
Cz0833 B-Acetylglucosaminidase 73A Clostridium difficile GH73 3.2.1.- 8,0 37 0,25
0835 pAehlguosmindase8  lactoocuslcs 63 321- 4050 v 1|
208 pAebigucosmindaselsA Enterococcusfaecalls 68 3219 6070 v -
20860 pActigcosaminidaseA  Lactobacilsplantaum 63 321- 6575 v on
0818 pActiguosamindaselsA Fawbacterimsp. 68 32195 6080 v 05
20891 pActigucosamindase’ss steptomycespliatus 68 3219 5060 v 0|
(20893 pAcetiglcosamindase'88  Elzabethkingameningoseptica  GHI8 32196 7080 5 -
| 09%  pActguosmindssesss  Steptoocuspreumoniae GHBS 3219 7080 v 1|
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AGARASES

Agarases are the first enzymes in the agar catabolic pathway and degrade both a or B linkages in agarose.

C:tjill'::)gel:e Sl Source Organism ArcI::i‘:ezgture EC Opt'i)rll.l'lum Tem?JZ:;Tl:jr?("C) Tlgf

CZ0407 a-Neoagarobiose hydrolase 117A Zobellia galactanivorans GH1N7 3.21- 75 20 1
CZO453 .......................... B-Agarase]GD ............................... ZObe”,aga[actamvorans ................... G H]6 ............. 3 2]8170 ................... 2 030 .............. 025
c205]7B_Agarase"8A ................................. Bacte,o,desp[ebe,us ..................... GH“8 ............ 3 2]8] .......... 6040 ................ 025
C20537G_Agarase]'|7A ................................. Bactem,desp[ebe,usGHm ............. 3 2]70 ...................... 2 5 .................... ] ......
Ccos8 pAgaaseleh Bacterodesplebeius o6 32181 70 0 0|
cz052  pAgaasesod Saccharophagusdegradans G50 32181 70 0 .
o pAgarasel6B  Bacteoidesnforms o6 32181 80 v |
s pAgaaseloh Microbulbifer thermotolerans ~ GHI-CBMs 32181 70 55 05
08 pAgusessA  Bacteodesunformis GHes 32181 80 7 0|
2079 oNeoagabiosehydrolasel7A  Bacteroidesunformis  GHW7 321 80 v o -
Cqom pAgaeseSOA  Batewidesoatss GHsO 32181 6575 v |
2073 oNeoagabiosehydrolasel7A  Saccharophagusdegradans  GHW7 321 75 o -
Caow pAgaaseleh janthinobacterumsp. W6 32181 70 40 05
Caome pAgaaselss Zobeliagalactanivorans W6 32181 70 w -
20750 aNeosgarobiosehydrolasel’8 Zobellagalactanivorans GHIT 321 6575 v 05
2075 oNeoagarobiosehydrolasell’C lobellagalactanivorans  GHI7  321- 6575 o -
Ccoes pAgaasesOn Saccharophagusdegiacans G0 32181 80 . 2 05
AMYLASES

Amylases are enzymes that catalyze the hydrolysis of starch and glycogen into sugars by acting on a-glycosidic bonds. Due to
the importance of starch as a carbon and energy source, amylases are highly ubiquitous enzymes in nature being produced by
animals, plants and microbes.

“Nomber Enzyme SurceOrEanST  piecie  EC pn | Temperature(C) el
CZ0152 Glucoamylase 97A Bacteroides thetaiotaomicron GH97 3213  4,0-120 45 1

c20]65Amylase13AEsche,,ch,am[, .......................... GHB .............. 3 2”70 ...................... 5 5 ................... ] ......
CZOBO ........................... Amylase57cThe,matogama,,t,ma ..................... G H57 ............. 3 2”8590 ................... ] ......
c20234 .......................... AmylasemAC,Ost,,d,umpe,f,,,,ge,,s ................... G H]26 ............. 3 2]70 ...................... 37 .................... ] ......
c20263Amylase13A .................................. St,eptomccusmutans ..................... GH13 .............. 3 2” ............ 7 5 ...................... 37 .................... ] ......
o Amysems Baciluslicheniformis GH3 320 7080 40 -
Caowm Maltogenic-amylase’3A  Lactobacilusgasseri 63 321 50 55 025
Caows Maltogenica-amylasel3A Themmotoganeapolitana GH3 31 65 5 .
Ccosi9 pAmaseA Baciluscirclans G4 3212 70 S 05



AMYLASES (CONT.)

gt S Dl Arcr(lzi‘t\ezcyture R Tem?)z:;Tl:lrr:("C)

Cz0552 B-Amylase 14B Bacillus cereus GH14 3.21.2 70 25 05
e Amyase3A Pacnibaciluspolympa i3 31 60 S 025
o8 AmylseBA  Themotogamaitima i3 3 70 8590 -
o0 Amyesed8  Themotogamarima i3 321 70 0 0|
o GucamyiaselsA  Themoactiomyceswigais  GHIS 3213 6575 60 05
20061 loamjiaseBA  Eschechiacoli  (BW4BGHI3 32168 50 7 025
AMYLOMALTASES

Amylomaltases, also termed 4-a-glucanotransferases, are enzymes that transfer a segment of a 1,4-a-D-glucan to a new
position in an acceptor, which may be glucose or a 1,4-a-D-glucan.
Optimum Optimum mg/

Catalogue CAZy

Number A Source Organism Architecture L pH Temperature (°C) vial

CZ0219 Amylomaltase 13B Thermotoga maritima GH13 2.41.25 6,5 85 1
CZOZZO AmylomaltaseBAThe,motogama,,t,ma ..................... GHB ............ 24]25 ....... 70_80 ................... 7 0 ................. 025
CZOZ 5 4 et Amylo maltase 77A ............................. The,musth e ,mo ph ’ l Us .................... G H77 ........... 24 ] 25 .......... 8 0 ...................... 7 0 .................... ] ......
(10393 Amyloma[tase]gA ........................... Thermomganeapomana ................... GHB ............ 24]2570 ...................... 5 5 ................... ] ......
Czomg ...................... Amylomaltase57A ............................... Pymcoccusfunosus ....................... G H57 ........... 24] 2570 .................. 90]00 ................ ] ......
Caos0 Amyomaltase77A Saccharophagusdegracans G 24125 60 40 025
20199 AmyomattaseA  Echenhiacoli o 24125 10 y 0|
ARABINANASES

Arabinanases hydrolyze the 1,5-a-linked L-arabinofuranoside backbone of plant cell wall arabinans.

C?ltjill'::)gel:e Sl Source Organism Arcl'(lzi‘:ez!ture EC Opt'i)rll.l'lum Tem?)Z:;Tl:er("C) r‘;:g{
Cz0191 Arabinanase 43A Bacteroides thetaiotaomicron GH43 3.2199 70 37 1
Czosoﬁ ....................... A ,ablnanase43ABac,uussubt,l,sGH43 ........... 32]99 ....... 6 575 ................... 37 .................... ] ......
c20344 ....................... Arab,nanase5]A ......................... Bactem’desthEta,Otaomlcmn ......... c BMZZ_GH5] ...... 32199 ....... 6 575 ................... 37 .................... ] ......
czogoz ........................ A ,ab ,nanase43A ........................ R UmmomcwsChampaneuens’sGH43CBM6]_dOC32]99 ......... 60 ...................... 37 .................... ] ......
Czogo4 ....................... A rabmanase43D ........................ R UmmococcusChampaneuenS,S ....... G H43_CBM13 ...... 32]99 ......... 60 ...................... 37 .................. 05
o8 Aubinanase43n  Themotogapetophia  GHA 32199 60 no .
Caoos Aabinanasel8 Bacteroidesthetaiotaomion  GH43 32199 6575 7 025
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ARABINOFURANOSIDASES

Arabinofuranosidases are exo-acting enzymes that remove a-L-arabinosides from a-L-arabinofuranosides, a-L-arabinans
containing 1,3- and/or 1,5-linkages, arabinoxylans and arabinogalactans.

Nomber Enzyme SoceOmanism  pichie B pR T Temperture(T) vl
CZ0024 Arabinofuranosidase 51A Clostridium thermocellum GH5I1 3.21.55 6,0-8,0 65 1

CZOBGArabmomranos,dase43A ............. Bactem,destheta,otaom,c,onGH43 ................ 32]5570 ...................... 37 .................... ] ......
czo'|37Arab|n0furanos|dase433 ............. Bactero,destheta,otaom,cmnGH43 ................ 32]5570 ...................... 37 .................... ] ......
czo138 ............. A rab,nofuranos,dase43c ............. Bactem,destheta,otaom,cmnGH43 ................ 32]5570 ...................... 37 ................. 025
czmggA,ab,nofuranos,dase43ACe,,y,b,,o,apo,,,wsGH4332]70 ...................... 37 ................. 025
20201 Awbinofuanosidase43D  Bacteroides thetaiotaomicon ~ GH43  321- 70 v -
20200 Awbinofuanosidase 38 Costidumthermocellom~~~~ GH43 3215 5060 0 05
0291 AmbnofwanosidasesiA Podosporaanserina Gl 32155 4070 0 05
20292 Awbinofuanosidase62A Ustiegomayds  GHe2 32155 4060 w I |
2033 Adbinofuanosidased3A Streptomycesavermitlis  GH43  321- 5065 s -
2039 Aabinofvanosidase43A  Clostridumstercomiom  GHa3  d&Sand g 65 I |
20485 Abinofuranosidase43A Bacteroidesovatus  GH43 3215 72 5 -
20487 Awbinofvanosidase38 Bacteroidesovatus  GH43 215 12 5 05
(20489 Awbinofuanosidasel3C Bacteroidesovatus GH-CBMG 32155 72 | 5 -
(20400 Adbinofuanosidased Bacteroidesovatus  GH43 215 72 5 ] |
20492 AabinofvanosidaselFE Bacteroidesovatus GH-CBM6 32155 72 s -
2055 AbinofurnosdaseSIA  Cellvbriojaponicus Gl 32155 55 7 I |
20557 AmbinofuanosidaseA | Bifdobacteriumlongum  GHIZI 321~ 5560 | 0 05
(2050  pl-Awbinofuanosidasel7A  Bifidobacteriomlongum GHzZ 32185 45 B0 J |
0707 AmbinofuenosdaseSB Cellvbrojaponicus ol 3215 55 45 025
Q207 AmbinofuanosdaseSB Bacilussubtils ol 3215 70 760 05
o8 AbinofuenosdaseSIA Bacteroidesovatus ol 32155 6575 7o -
(20805  AbinofuenosdaseSIA  Themotogamaritma ol 32155 6575 8090 025
20807 AbinofuenosdaseSA  Bacilussubtils ol 3215 65 s 025
czoglg  Dhafvdrolase Li3A & B-L Bacteroides thetaiotaomicron  GHI43-GHI42 32170 6575 37 1

B-L-Arabinofuranosidase 137A . ; : GH137-GH2- b r
R &p-Glucuronidase2A Bacteroides thetaiotaomicron cgys7-CBM35 32131 0373 3 i
CZ0951 Arabinofuranosidase 43A Bifidobacterium adolescentis GH43 6,0 50 1
"""""""""""""""""" Xylanase10BA& U CBMR2-GHIOM22- 3218and een e oe
| C209%5 . Arabinofuranosidase 438, Ruminococcus champanellensis  “eis3.cpve  “32185. 2080 3 Rl
Cz1023 B-L-Arabinofuranosidase 137A Bacteroides thetaiotaomicron GH137 3.2..185 6,5-7,5 37 1
CZ1024 B-L-Arabinofuranosidase 142A Bacteroides thetaiotaomicron GH142 3.2.1.185 6,5-7,5 37 1



ARABINOPYRANOSIDASES

Arabinopyranosidases are enzymes that display hydrolytic activity towards a-L-arabinopyranoside.

Catalogue

CAZy EC Optimum Optimum mg/
Number

Architecture pH Temperature (°C) vial

Enzyme Source Organism

CZ0760 a-L-Arabinopyranosidase 2A Bacteroides thetaiotaomicron GH2 3.2.1.- 6,5-75 37 1

ARABINOXYLANASES

Arabinoxylanases are xylanases that use an arabinose side-chain as a specificity determinant and, thus, only cleave the
backbone of arabinoxylans.

Catalogue . CAZy Optimum Optimum mg/
Number gt St Architecture = pH Temperature (°C) vial
CZ0060 Arabinoxylanase 5A Clostridium thermocellum GH5-CBM6 3.2.1.- 5,0-8,0 60 1

e, ArabinoxylanasesA Clostridumthermocelum  ~ cgynz pCBme 321- 5080 60 -

Carrageenases degrade carrageenans, a family of linear sulphated polysaccharides from red edible seaweeds. These enzymes
are found in sea and gut bacteria.

Catalogue . CAZy Optimum Optimum mg/
Number A CEL T Architecture == pH Temperature (°C) vial
CZ0454 K-Carrageenase 16A Zobellia galactanivorans GH16 3.21.83 70 20-30 0,25
CZ0753 K-Carrageenase 16A Zobellia galactanivorans GH16-CBM6  3.2.1.83 6,0 40 0,5

Cellobiohydrolases are cellulases that degrade cellulose by hydrolysing 1,4-B-D-glycosidic bonds in an exo-mode of action,
by releasing two to four units of glucose from the polysaccharide ends. Cellobiohydrolases may cleave progressively cellulose
from the reducing or non-reducing carbohydrate chain ends.

Catalogue CAZy Optimum Optimum mg/

Number gl Source Organism Architecture EC pH Temperature (°C) vial
czoor7 Cellobiohydrolase 48A Clostridium cellulolyticum GH48 32191 55-65 37 1
c20056 .................... C euObIOhydmlase48A ......................... ClosmmumthemeuumGH48 ............ 3 2]91 ....... 5555 60 ................. 05
c Z 0176 ..................... C euo b , Oh ydro[aSGSA ......................... Clost,,d,um the,moce[ lum ............. CBM 3GH5 ........ 3 2 ] 915 5 ...................... 6 5 ................... ] ......
..... C 20]31 Ceuob,ohyd,olasegAaost,,d,umthe,moceuumGH93219150 60]
czozg3 ..................... c euomowdrmasem .............................. POdosporaanserMCBWG% ........ 3 2]9] ....... 509050 ................. 05

CZOZ 95 ..................... c e“o b . Ohydmlase 63 .............................. POdospo ,aanse,,na ....................... GH6 ............. 3 2 ] 9] ....... 509 0 ................... 3 0 ................ 025

Czo420 ......... R educmg_e ndceuob ,ohydrolase 48AC lost,,d,umste,m,a,,um .................. GH48 ........... 3 2 ”76 ...... 506 0 ................ 70 75 ................. ] ......

CZO 90 5 et C e l | Ob ,ohydrolase 48A ................... R Ummococw 5 Champaneuem’s ............ GH48 ............. 3 2] S 5 0 ...................... 37 .................. 05

czogog .................... c euomowdrmasewThermOblﬂdafusca .................. CBMZGH6 ........ 3 2]9] ........ 5 575 ................ 5560 .............. 05

CZO%Z ......... R Educmg_e ndce“ob ,ohydm[ase 48A7-he,mob,ﬂdaf,_,sca ................. CBMZGH48 ...... 32 ”76 ...... 55_6 0 ................ 5 560 ................. ] ......
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CELLODEXTRINASES

Cellodextrinases are enzymes that participate in the hydrolysis of 1,4-linkages in 1,4-B-D-glucans, to remove successive
glucose units.

Catalogue . CAZy Optimum Optimum mg/
Number Al EEL AT Architecture == pH Temperature (°C) vial
CZ0236 Cellodextrinase 5A Ruminococcus flavefaciens GH5 3.21.74 70 37 0,25
CZ0768 Cellodextrinase 1A Clostridium cellulolyticum GH1 3.2174 6,0-70 60 1

Cellulases are highly effective enzymes produced by fungi, bacteria, protozoa and animals (insects) for the decomposition of cellu-
lose, one of the most abundant carbon and energy sources on Earth. These enzymes perform the hydrolysis of the 1,4-3-D-glycosidic
linkages in cellulose but also in the hemicelluloses, B-glucan and xyloglucan. Enzymes in this category refer to endo-acting cellulases.

C:tﬁ(:)gel:e LT SouEetisantn Arcl::i‘:ezcyture Optli)r;l'lum Tem?)Z:;Tl:jr?("C) r‘::g{
CZ0008 Cellulase 5A Cellvibrio mixtus GH5 3214 7,0-8,0 50 2
e e o e o
e ———— — %1]?7"“2”" ......... e i
e T s e i
P ——— s 323]2?2“5070602 ......
oo o Celulasedéh Costridum thermocellom ~ GH&4 3204 4060 65 2
o6 Celulase8A [ ———— o8 3214 5075 o 60 2
E T . e e e
(Z0053 Lichenase 26A & Cellulase 5E Clostridium thermocellum GH28 HS- 4580 60 06
o062 Celulasel24A  Clostidium thermocellom GH24 3214 5070 o o0 -
Ccoe2 Clulase5A  Bacllussubtils  GHS 324 65 o o -
""" o2 celuaseloA  Baclussubtils  GH6 3214 75 50 1
""" Zons  Cellse48A  Costridumthermocelom  GH48 3214 70 65 1
Ccoes Celulase8A Escherichiacoll  GHB 324 70 40 -
""" oW CelulaseSB  Clostidumthernmocelom  GH5 3214 6080 6 1
o ClulasesD  Clostidumthermocelom  GH5 3214 6065 1 g0 -
o0 Clllase9A  Clostidbmthemocelom  GHO 324 60 w -
Dol Celulase98  Clostidumthermocelum  GHO 324 62 65 -
003 CellaseSE  Celvibriojaporicus  GHS 3214 4580 7 025
""" o7 Celuase8  Themotogamaitima G2 3214 60 9 1
e Celulase2A  Themotogamaritma o2 32146 60 &5 025
o Celulasess Ruminococcus flavefaciens  GH5 324 5060 y -
e R Celolase68 Thermobificafusca  GH 324 60 s -
o4 Cellase6A Podosporaanserina  GH 3214 5000 . 0 -
o960 CelolasemA Podosporaanserina  GHIBLCBMI  321- 4570 - 0 05



CELLULASES (CONT.)

C:tfll'::)gel:e Sl Source Organism Arclzzil:ezgture EC Opt'i)rll.l'lum Tem?)Z:;Tl:jr?("C) TIE{
Cz0306 Cellulase 5A Clostridium cellulovorans GH5 3214 52 40 1
o CeldasesC Baciluslicheniformis ~ GHS 24 60 60 |
Cqow Collases8 Caldicelllosiptorsaccharolytioss  GHS 324 65 80 -
a0l ColulaseOW  Clostidumeelllobtiom o 214 60 v 0|
Caow Clulse8C  Costidumecellublytiom e 3214 60 w -
cz032  CelulseoM  Clostidumeelulobtiom o 214 65 v 0|
Ccos3 CeliasesD Ruminococcusalbus GHS 214 80 v o -
Camos ColulasedR  Clostrdumeelllobticom G 321- 60 v 0|
ames Collase?A Baciluslicheniformis g S24ad g5 55 -
Cqom Coliasess Costridumcellsovorans~~ GH5 24 60 w0 I |
Cqom CollaseoA Costridiom cellsovorans~~~~ GHO 4 00 v -
Ccoms Cololasedsh Ruminococcus flavefaciens  GH4 214 68 v I |
Ccows Collased)  Costidiomcellsolytiom  GHO 204 60 o -
o CeliasedQ  Costidumcelbloytiom  GHO 24 60 v I |
o Clulse2A Themotoganeapolitana G2 3214 60 % 025
Cawe CollasedT ~ Clostidumeelobtiom  GHO 321- 60 v 025
o Cololasess Bacilushalodurans GHs.CBMAG 3214 7080 o0 05
Cawnm Colulases8 Ruminococcus flavefacens  GH5 4 0 v 05
(20419 CellaseSB&MamnanseSA  Ruminococcusfiavefaciens  GHS-CBMBOGHS 3214 70 v o 05
Cczoses Cellasess Bacluss,  GHs 214 8690 s I |
Ccoem Colulasedsh Caldicelulosiuptorbesci  GH4B 214 50 0o -
Cczo83 ColulaseSC  Clstidumeeluloltiom  GWs-docdoc 3214 60 0 I |
Cczoses Cellasedsh  Costidumthermocellm  GHA4-CBM44 3214 4060 65 -
Cczoss Cellasedsh  Clostioumcellsblytioom  GHA4-CBMA4 3204 4060 v I |
Cczoms Celiasess Ruminococcus champanellensis G5 EPIVARE 7 05
Cczome CeliasesA Ruminococcus champanellensis —~ GH8 214 50 7 |
Cczosr Celiasesh Ruminococcus champanellensis  GHO 214 50 v -
Cczome CollasedE Ruminococcus champanellensis  GHO-CBM3 3214 50 7 05
oo ColulasesA Themobifdafusca  CBM2GHS 3214 5060 65 05
001 Cellasess Themobifidafusa  GHS-CBM3 3214 7080 0o |
o008 CeliasesA Themobifdafusca  GHG-CBM2 3214 6575 5560 .
o Celiasess Ruminicostridum thermocellom ~~ GH5 204 6070 o0 |
oo CollasedR Ruminicostridum thermocellum - GHO-CBM3 3214 60 785 05
00 CelasesC Ruminococcus lavefaciens  GWs-Doc 3214 68 v 05
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CELLULASES (CONT.)

C:tfll'::)gel:e Sl Source Organism Arcl'(l:il:ezgture EC Opt'i)rll.l'lum Tem(;Z:;Tl:jr?("C) Tlgf
CZ0922 Cellulase 8A Ruminococcus flavefaciens GH8-Doc 3214 6,8 37 0,5
003 ColliasedB Ruminococcus flavefaciens  GHO-CBM3-Doc 3214 68 v -
C20924 ....................... C e“Ulasegc .......................... R Um,nococc,_,sﬂavefac,ens ......... G Hg_CBMsDOC ......... 32]468 ...................... 37 .................... ] ......
0w Colulase24A Rumiococcus flavefaciens  GHI24Doc 3214 60 o 05
e e meesmene BB wa se 1
CZ0947 Cellulase 9G Ruminococcus champanellensis GH9-CBM3 3.214 50 37 1
I T
CZ0953 Cellulase 9G Clostridium cellulolyticum GH9-CBM3-Doc 3.214 6,5-75 37 1
001 Colulase7sh  Thermotogamantima | o 24 60 %0 I |
Cczoss ColulasedA Clostrdium papyrosotvens ~ OMO-CBMS-doc- 351,575 v 05
Cczo0s Cellasesh Caldcelulosiptorbescii  OMTCMZBS 3o gy 5 I |
Ccz0086 Colulase9E Ruminococcus flavefaciens  GHO-CBM3-Doc 3214 6575 7 -
a0 Celiasesh Ruminococcus champanellensis  GH5 3204 5060 v I |
Ccz0003 CelasesC Ruminococcuschampanellensis ~ GHO-CBM3 3214 5060 v o -
oo ColasedF Ruminococcus champanellensis  CBMACBMS0- 35145050 v I |
099 Celasedk Ruminiclostridium thermocellum  CBMACBMS0- 3514 g 65 05
Caom CeliasedC Costridiom clrifiavm ~~ OHO-CBM3-doc- 350,55 o0 05
006 CollasesA Costrdiompapyrosolvens — GHS 214 6575 v 05
e CollasedF Ruminococcus flavefaciens  CBMA-GHO 3214 6575 v 05

CHITINASES

Chitinases are hydrolytic enzymes that break down the 1,4-B-D-glucosaminide linkages in chitin, a component of the cell
walls of fungi and the exoskeletal elements of some animals (including worms and arthropods).

C:tfll'::)gel:e Source Organism Arcl::il:ezgture opt::um Tem?)Z:;Tl:jr?("C) Tlgf
Cz0030 Chitinase 18A Clostridium thermocellum GH18 32114 5,0-70 60 1
coms Chitinaset8d Baciluslicheniformis o8 34 75 555 -
CZO438 ...................... C h,t,naselgA .................................. Bac,uusce,eus ........................... G H1832”465 ...................... 6 5 ................... ] ......
Caom ChitiaseToA Streptomyces coelicolor Mo 34 60 5 -
Cqom ChitinaselsA Bacteroides thetaiotaomicon ~~~ GHI8 3214 6575 v 0|
Caoms ChithaselOA  Streptomyesthermoviolaceus  GHIO 32104 40 1 o0 -
Caoes Chitiaset8A Saccharophagus degadans oig  3Zd4and g v o I |



CHITOSANASES

Chitosanases participate in the endo-hydrolysis of 1,4-B-linkages between D-glucosamine residues in partly acetylated chi-
tosan. Chitosanis a linear polysaccharide composed of randomly distributed B-1-4-linked D-glucosamine (deacetylated unit)
and N-acetyl-D-glucosamine (acetylated unit).

C:tjill'::)gel:e LT Source Organism Arcl::ilt‘ezt‘:,ture EC Opt‘i)rll.l'lum Tem?)Z:;T:rT(“C) r\?lg{
Cz0125 Chitosanase 46A Bacillus subtilis GH46 3.21132 4,0-1.0 50 1

o Chitosanase8 Baciluscereus o8 w2 60 60 -

CZO745 .................... Ch,tosanase5A ............................ 5 t,eptomycesg,,seuseH5 ................. 3 2”32 .............. 5 760 ................. 05

DEXTRANASES

Dextranases participate in the endo-hydrolysis of 1,6-a-D-glucosidic linkages in dextran. Dextran 1,6-a-isomaltotriosidases
are enzymes that participate in the hydrolysis of 1,6-a-D-glucosidic linkages in dextrans, to remove successive isomaltotriose
units from the non-reducing ends of the chains.

Cl:t:::lﬁl:e etz M Arctﬁ?f!ture Opt’i,l:llum Temgng:rr:("C)

CZ0569 Dextran1,6-a-isomaltotriosidase 49A Brevibacterium fuscum GH49 3.2195 75 37 0,5
szzo .................... DEXtranase49AArthmbacteroxydans .................... GH49 ................. 32]"7040 ................. 05
o005 Dextanase66A Streptococcusmutans GHos am ss v 025
(20058 lomalto-dextranase2lA  Athobacterdextranolytics  GHZ-CBM35 32194 35 60 -

FRUCTANASES

Fructanases are enzymes that participate in the hydrolysis of fructans, including inulin and levan.

C:tﬁ:::)gel:e LT e Arct‘l:i‘:ezcyture =L Opt’i,r:llum Tem?)ngl:’rr:("C) r‘r,:g{
CZ0426 Fructan 2,1-B-fructosidase 32A Paenibacillus polymyxa GH32 3.2.1153 70 35 1

a0 Fuctnase2A  lactobacilusparacasei  GH2 32180 5055 . 0 -

CZO692 .................... Fructanase32A ........................... St,eptococcusmutans .............. CB M 66 GH3 2 .......... 32]805 5 ...................... 37 ................. 025

FRUCTOFURANOSIDASES

B-Fructofuranosidases are enzymes that participate in the hydrolysis of terminal non-reducing B-D-fructofuranoside resi-
dues in B-D-fructofuranosides.

Catalogue (of.V4Y} Optimum Optimum mg/

Number Enzyme Source Organism Architecture EC pH Temperature (°C) vial
CZ0547 B-Fructofuranosidase 68A Arthrobacter sp. GH68 3.21.26 8,0-9,0 35 1
CZ0676 B-Fructofuranosidase 100B Nostoc sp. GHI00 3.21.26 75-78 30 0,5
...................................................................................................................................................................... G e
Cz0780 B-Fructofuranosidase 32A Bacteroides thetaiotaomicron GH32 3.23.126'148%nd 8,0 37 1
...................................................................................................................................................................... 3 2]26!
Cz0781 B-Fructofuranosidase 32B Bacteroides thetaiotaomicron GH32 3.23.126]48%nd 8,0 37 0,5
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FUCOSIDASES

Fucosidases cleave fucosidic bonds in oligosaccharides and glycoconjugates.

C:tj::::)gel:e SRl Arct‘l:i‘:ezcyture opt;IJrI:Ilum Tem?)Z:;Tl:’rr:("C) r‘r,:g{
Cz0o51 Fucosidase 95A Bifidobacterium longum GH95 3.2.1.51 6,0-7,5 37 1
Ccosee Fucosidase20A lactobaciluscasei  GH29 32181 70 PR 05
CZO754 .................... Fucos|daseng ..................... Bactero,destheta,otaom,cmnGHZg32]5] ............ 6 575 ................... 37 .................... ] ......
Q01 MethyMfucosidasel39A  Bacteroidesthetaiotaomioon ~ GHI3O 321- 6575 v -
Caom Fuosidasel4lA Bacteroides thetaiotaomicon~~~ GHW1 32151 6575 y 0|
Caoss Fuosidase20A  Themotogamantma G20 32151 4550 o0 05
20083 p-DFucosidase30A Prewtellabyantii  GH0 32138 50 v I |
oo Fuosidase95A  Clostidumperfingens  GHO5 32163 6575 v o -
Cawose Fucosidasedsh Zobeliagalactanivorans MO9S 32151 6575 y 025
Caioss Fuosidase9s8 Zobellagalactanivorans GO9S 32151 6575 7 -
0% Fucosidasedsc Zobellagalactanivorans  GHOS 32151 6575 v 05
Caos FucosidasedsD Zobellagalactanivorans  GHO5 32151 6575 v o 05
058 Fuosdase2oE Zobellagalactanivorans  GH29-CBM32 32151 6575 7 025
05 Fucosdase2oF Zobeliagalactanivorans  GH29 32151 6575 v 025
0w Fosidase20A lobellagalactanivorans  GH29 32151 6575 7 025
088 Fucosidase2B Zobeliagalactanivorans  GH29 32151 6575 v 025

GALACTANASES

Galactanases are enzymes that specifically hydrolyze B-D-galactosidic linkages in galactans and arabinogalactans.

C:tj::::)gel:e Sl Sl E il Arctﬁ?f!ture Opt’i,r:llum Tem?)Z:;Tl:lrr:("C) r\'l:g{
Cz0028 Galactanase 53A Clostridium thermocellum GH53 3.21.89 5,0-75 65 15
(2000 Bol3pGalactanases3h  Costidumthermocelum  GHA3 32145 30900 0 2
czoo54 .................. Galactanase53ACe”v,b,,o]apon,cusGHg,_a, ................ 32]896580 .................. 37 .................... ] ......
Caomr Galactanase53A  Bacilussubtils  GHS3 32189 60100 60 -
Caoi Galactanases3A Bacteroides thetaiotaomicron~~~ GHS3 32189 10 7 0|
Ccome Galactanases3n Baciluslicheniformis ~ GHs3 3218 65 v o -



o-GALACTOSIDASES

a-Galactosidases are enzymes that participate in the hydrolysis of terminal, non-reducing a-D-galactose residues in a-D-ga-
lactosides, including galactose oligosaccharides, galactomannans and galactolipids.

C:tjill'::)gel:e LT Source Qrganism Arcl::ilt‘ezgture EC Opt‘i)rll.l'lum Tem?)Z:;Tl:er("C) Tlgf
CZ0026 a-Galactosidase 27A Cellvibrio mixtus GH27 3.21.22 8,0-9,5 37 12
Caos oGalactosidasedTA Bacteroides thetaiotaomicron ~~ GHO 22 4020 s -
szss aGala ctos,dase HOA ................ Bactem,destheta,otaom,cmn .............. GH“O ................ 32 ] 2265 ...................... 37 .................... ] ......
Caoos o-Galactosidase 978 Bacteroides thetaiotaomicon~~~ GHO w2 v o -
o0 oGalactosidase2’A  Clostridumeellolytioom wz 22 0 v 0|
Q0w oGlactosidaselOA Bacteroides fagils GO 321- 68 % -
o9 oGalactosidasedh Bacilushalodurans  GHA w2 v o |
(2043 oGalactosdase9sA Bacteodesowatus  GHOS sz o 5 025
20684 oGalactosidaselOA  Bifdobacteriumbifiom GHIO 321~ 6065 0 I |
o cGalactosidasedsA Bacteroides thetaiotaomicon ~~~ GH95  321- 6575 7 -
Caos oGalactosidasedh Escherichiacoli  GHe 3212 80 v 025
Caomo wGalactosidased6A  Thermotogamaritima  GHI6 22 50 v o 05
0782 oGalactosidasedeA Bifdobacteriomlongum  GH36 3212 65 0y I |
050 oGalactosidaseloB Bacterodes fagils GO 321~ 6575 5 05
2084 oGalactosidaselOA Zobellagalactanivorans GO 3212 6575 v 05

B-GALACTOSIDASES

B-Galactosidases are enzymes that specifically hydrolyze terminal non-reducing B-D-galactose residues in B-D-galactosides.
Blood-group endo-B-galactosidases are enzymes that hydrolyze the 1,4-B-D-galactosyl linkages adjacent to a 1,3-a-D-galactosyl or
N-acetylgalactosaminyl residues and a 1,2-a-D-fucosyl residue.

C;Lar::)g;e Enzyme Source Organism Arclﬁziﬁezcyture EC Optlimum Temcp’)ztiaTl:":("C) '\',‘.E{
Cz0195 B-Galactosidase 2A Bacteroides thetaiotaomicron GH2 3.21.23 70 37 1
R bGalactosidase28 Bacteroides thetaiotaomicron ~ GH2 23 10 y -
im— e S ey
(20225 N'A‘egglg;t’tcg:igg‘sigﬁggd°'ﬁ' Clostridium perfringens GHI6 321- 6.0 37 1
Cz0238 BL%?&%&S.‘&%EQ%%E Streptococcus pneumoniae GH98 321102 74 37 1
Cczoses p-Galactosidase42A  Caldicelluosivptorsaccharolyticus  GH42 3213 65 80 -
""" (Z04n  pGalactosidase42A  Bifidobacteriomiongum  GH42 32123 65 30 1
czost pGalactosidaselA  Sulfolobussolfataricus o 3213 4570 s -
Ccose pGalactosidase50A Victhallsvadensls GHs0 32123 10 4 05
Cczosss BGalactosidase42A  Bacilussbtils  GHA2 3213 7075 830 05
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B-GALACTOSIDASES (CONT.)

C;tar:‘ﬁl:e Enzyme Source Organism Arclﬁzi‘:ezcyture Opt'i)rnum Temgz:iaT:,':(oc)

CZ0730 Endo-1,4-B-galactosidase 98A Streptococcus pneumoniae GHO8 3.2.1102 T4 37 1
czo774 ................. BGalactos,dasezABactem,desf,ag,l,ngz ................. 32]23 ............... 7 4 ...................... 37 .................... ] ......
Caom pGalactosidase2A Bifdobacteriumlongum G2 3213 s0 555 05
o BGalactosidase2C Bacteroides thetaiotaomicron ~ GH2 3218 6575 7 05
o808 pGalactosidase2d Bacteroidesovatus  GH2 3213 1080 v o 05
080 pGalactosidase2 Bacteroidesthetaiotaomicron ~ GH2 3218 6575 y 0|
o pGalactosidased2A Bacteroides thetaiotaomicron ~ GHAI-GH2 32123 6575 7 -
Cczosse BGalactosidase35A Bacteroides thetaiotaomicron ~ GH35 3218 6575 y 0|
S pGalactosidase35A Paenibacilus thiaminolyticos ~ GH3s  3&kB3and 55 65 -
(20066 pGalactosdasedsh Streptococcus prevmonize  GH35 32138 5580 w 0|
oo pGalactosidase 424 Aliyclobaills acicocaldarivs — GH&2 3218 40 65 -

PHOSPHO-B-GALACTOSIDASES

Phospho-B-galactosidases are enzymes that hydrolyze the B-glycosidic bond between a terminal nonreducing
galactose-6-phosphate and other organic molecules.

C:Ear::)gel:e Enzyme e e Arct‘lziﬁezcyture 5 Opt’i)rlrl\um Tem(r)JZ:ai:T:r?(%) Tlgf
CZ0261 Phospho-B-Galactosidase 1B Streptococcus mutans GH1 3.21.85 8,0 37 1
CZO3]4 .......... Phospho-B_GalactOSIdase]ALactObaC’”USgassen ....................... G H] .................. 32]8560_7040 ................... ] ......
2033 Phosho-pGalactosidaselA  Lactococcuslactis Gl 32185 5565 7 -
2033 PhoshopGalactosidase’  Lactobacillsgasser G 32185 5560 0 |

B-D-GALACTOSYL-1,4-L-RHAMNOSE PHOSPHORYLASES

These enzymes are particular B-galactoside phosphorylases acting specifically on D-galactosyl-1,4-B-L-rhamnose (GalRha).
GalRha is found in rhamnogalacturonan | (RG-1) where one galactose residue binds L-Rha in the main chain of RG-I.

Catalogue . CAZy Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature (°C)  vial
-D-Galactosyl-1,4-L-rhamnose Lachnoclostridium
CZ0542 phosphorylase T12A phytofermentans GHI12 241247 6,5 37 1
B-D-Galactosyl-1,4-L-rhamnose . £
CZ0970 phosphorylase 1A Opitutus terrae GH112 2.4.1.247 6,0-70 45 05



GALACTOSYL-N-ACETYLHEXOSAMINE PHOSPHORYLASES

These enzymes are B-galactoside phosphorylases specifically attacking g-D-galactopyranosyl-1,3-N-acetyl-D-glucosamine.
Phosphorylases, which reversibly phosphorolyze oligosaccharides to produce monosaccharide 1-phosphate are generally in-
tracellular enzymes showing strict substrate specificity.

Catalogue
Number

czo767 1,3-B-Galactosyl-N-acetylhexosa-

Enzyme

mine phosphorylase 112A

Source Organism

Bifidobacterium longum

(o.V4'}
Architecture

GHI2

EC

24121

Optimum

pH

Optimum mg/
Temperature (°C) vial

CZ0928 1,3-B-Galactosyl-N-acetylhexosa-

mine phosphorylase 112A

Clostridium phytofermentans

GALACTURONIDASES

Galacturonidases are enzymes that attack homo and rhamno galacturonans.

Catalogue
Number

Cz0775

Enzyme

3-D-Galacturonidase 2A

Source Organism

Bacteroides thetaiotaomicron

CAZy

Architecture

Optimum

pH

Optimum mg/
Temperature (°C) vial

37 0,5
37 05
37 1
37 05
37 1
37 1

GLUCANSUCRASES

Glucansucrases are enzymes that convert sucrose into a-glucan polysaccharides with 1,2-a,1, 3-a, 1, 4-a and/or 1, 6-a-glyco-

sidic bonds.

Catalogue
Number

CZ0265

Enzyme

Glucansucrase 70B

Source Organism

Streptococcus mutans

CAZy

Architecture

Optimum

pH

Optimum mg/
Temperature (°C) vial

37 1
37 1
37 1
37 05
22-59 05



NZYTech 2022

GLUCOSAMINIDASES

Exo-B-Glucosaminidases are enzymes that participate in the hydrolysis of chitosan or chitosan oligosaccharides to remove successive
D-glucosamine residues from the non-reducing termini of the carbohydrate chain.

C?ltjar:ﬁel:e 2k S LT Arclsl:iﬁezgture == Opt’i)rlrllum Tem?)r;:iaTl:jrr:("C) TIE{
CZ0523 Exo-B-Glucosaminidase 9A Photobacterium profundum GH9 3.2.1165 70 50 0,5
C20567 .......... ExoBGlucosamm,dase35A ............. Thermococwskodaka,ens,sGH3532”65 ............. 6080 ................. 05
2067 BopGucosaminidasedsA Pyococcushorkoshii  GH35 32165 60 90 025

a-GLUCOSIDASES

a-Glucosidases are enzymes that cleave the glycosidic bond between two glucose molecules, occurring as a- configurations. 1,3-a-Glu-
cosidases participate in endohydrolysis of 1,3-a-D-glucosidic linkages in isolichenin, pseudonigeran and nigeran. Oligo-1,6- -Glucosi-
dases are enzymes that participate in hydrolysis of 1,6-a-D-glucosidic linkages in 1,6-a-D-glucans and derived oligosaccharides. They
participate in hydrolysis of 1,6-a-D-glucosidic linkages in some oligosaccharides produced from starch and glycogen by a-amylases
and isomaltose.

C;tanl‘c;,get:e Enzyme Source Organism Arcl?iﬁzcyture th,i,ﬂum Tem?)Z:;Tt::?("C)

Czo101 Phospho-a-Glucosidase 4A Bacillus subtilis GH4 3.21122 5,5-9,0 37 1
e czom ............ (.). [|go'|6qG[UCQS|dase'|3BBac[[[ussubt[[[s .......................... GH133211070 ...................... 2 5 ................. 025
o cGlcosdaseBA Streptococcusmutans A ER sa0 715 v -
20328 OlgolGoGlucosdase3A Bacllusceress 63 320 70 s I |
(20387 Olgol6-aGlucosdaseBA  Bifdobactermacolescentis  GH3 3210 65 v -
o cGucosdasedTA Taeelafosyta  GHOT 32120 15 7 05
o5 13oGlucosdasesTA Bacllusciculans oHeT 3219 65 0 025
e cGlcosdased Bacteroides thetalotaomicon~~ GH3I 32120 65 v 05
Caom2 cGlucosdaseB Bacteroides thetaiotaomicon ~ GH31 32120 65 v 05
(20952 Phospho-a-Glucosidase4d  Clostridumacetobutylcum  GHe a2 s v ] |
Ccz0e8 oGucosdaseBA Escherchacoll BMI4GHI3 32120 70 7 025
(20962 a-Glucosidase 63A Escherichia coli GH63 32120and 5 37 05
S aGucosdaseIA Slfolobussolfataricus G 32120 5060 85 025

B-GLUCOSIDASES

B-Glucosidases are enzymes that participate in the hydrolysis of terminal, non-reducing B-D-glucosyl residues with release of B-D-glucose.

Enzyme Source Organism Arcrclzili.:\ezcyture Opt;r;llum Tem?nngl:jr?(”C) Tlgf
CZ0019 B-Glucosidase 1A Clostridium thermocellum GH1 3.21.21 5,5-7,0 60 3
. C ZOZH .................... B_GIUCOS,dase]AThe,motogama,mma ...................... G |.|13212165 ................... 4 5_50 .............. 025
s BGlcosidaselh Themus themmophilus G 3212 65 w50 -
o8 BGucosdasel  Themobifidafosca i 3212 70 0 |
Caoo BGucosdaselh Saccharophagusdegradans 0 322 5080 v 025
Cqoms BGlucosidase’® Pacnibaciluspobmya G 3uz 10 7 0|



B-GLUCOSIDASES (CONT.)

C:Lar:::gel:e Enzyme Source Organism Arclsiﬁezgture optlilﬂum Tem?az:iaTt:Jrr:("C) Tig{
CZ0319 B-Glucosidase 1A Paenibacillus polymyxa GHI1 3.21.21 70 30 1
Caows BGlcosdaselc | Pectobacterium carotovorum G 322 10 40 |
Canw BGlcosdaseld Pectobacteriom carotovorum o 3EBoand g0 -
Cqos BGlcosidaselh Pyococcusfuriosus G 322 50 om0 1
eV BGlcosidaselh  Themotogapetophia G 32 10 % -
CZ0444 B-Glucosidase 1A Clostridium cellulovorans GH1 3.21.21 6,0 50 1
Cczome BGlcosidaselh Caldielllosiuptorsaccharolyticus~~ GH1 32121 6065 0o 025
s BGucosidasels Pectobacterumarotovorum G 322 50 40 025
s BGucosdaselh Bacilushalodurans o 32 80 s 05
Caos0 BGlcosdase3r Saccharophagusdegradans  GH3 32120 70 55 025
Caoss BGlucosidasela  bacterumenrichment cufure i 3220 60 40 -
Caom BGlcosdase3r Bacterodesfiagils  GH3 32121 5070 v 05
Caom pGlcosdaseds Bacteoidesovatus  GH3 32121 6065 v .
Ccoms BGlcosdaseds  Celvbrojaponicus M3 3212 75 v |
o8 BGlcosdase3r . Rminococcusalbus  GH3 32121 6575 0 05
Cczos BGlcosiase3r  Clostdumecelolytiom  GH3 3212 60 v 025
a9 BGlucosidaselh Caldcelllosiuptorbescii M 32121 68 85 05
a0 BGlcosdasel Alcycobacilusacidocaloarios—~ GH1 32121 55 65 05
aos0 pGlcosdase3r Prevotellabyanti 63 Slad gp » -

PHOSPHO-3-GLUCOSIDASES

Phospho-B-glucosidases catalyze the hydrolysis of 1,4-B-linked cellobiose 6-phosphate to yield glucose and glucose 6-phosphate.

C;Eanl::)get:e Enzyme Source Organism Arclﬁziﬁezgture EC Optlimum Tem?:r;:iaTl::'r:("C) Tg{
Cz0097 Phospho-B-Glucosidase 1A Bacillus subtilis GHI1 3.2.1.86 7,0-8,0 37 1

czoogsphospho_B_Gluc(,Sldase]BBac,,lussubt,,,s ........................... G H] .................. 32]86 ............ 7 0_79 ................... 37 .................... ] ......
(20099 Phospho-p-GlucosidaselC  Bacilossubtils I 3218 7080 v .
(2000 Phosho-pGucosdase4d  Bacllussubtils  GHA 32186 6575 w 0|
2060 Phospho-BGlucosidaselA  Escherichiacoli G 32186 75 5 -
""" Z061  Phospho-BGlucosidaselB  Eschenhiacoli  GHI 32186 68 3B 1
063 PhoshopGlcosidasedh Eschechiacoll  GHe P A v .
0 Phowho-pGucosdasesd  Themmotogamartima  GHe 32186 65000 7 I |
20259 Phospho-pGlucosidaselA Streptococcus mutans Gl 32186 80 7 -
20260 Phospho-B-Glucosidase’® Streptococcusmutans Gl 32186 80 w I |
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PHOSPHO-B-GLUCOSIDASES (CONT.)

C:ltjall'::il:e Source Organism Arcrtlzili.:\fgture Opt;rﬂum Tem?JZ:;Tl:jr?(T) Tlgf
Cz0277 Phospho-B-Glucosidase 1A Streptococcus pneumoniae GH1 3.2.1.86 75 37 1
czo315phosphOBGIUcos,dasemLactobac,uusgassen ....................... GH] .................. 32185507040 ................... ] ......
2096 PhosphoB-Glucosidase’B  Lactobacilusgasseri G 32186 6070 40 0|
(2030 Phospho-p-Giucosidase’s Steptococcuspyogenes IR 38 0 o .
2046 Phospho-p-GlucosidaselC Ewiniachiysanthemi I 3218 88 v |

GLUCURONIDASES

Glucuronidases are enzymes that act on a- or B-D-glucuronosides to release D-glucuronic acid residues.

C;Ear::)get:e Enzyme Source Organism Arclﬁziﬁezgture EC Optlimum Temc;’)r;:iaT;r:("C) Tg{
CZ0020 Glucuronidase 67A Cellvibrio japonicus GH67 3.21131 5,0-8,0 45 2
Caom cGlcuonidasesh  Themotogamaritma GH4 32150 5000 60 025
Cam cGlcuonidase48  Themotogamaritima  GH4 32119 75 80 025
""" O3 aMethylgucuonidaseSA  Bacteoidesovatus  GHNs 321- 70 3 1
c20404  oGorondase6A Bacteroidesovatus GHoT s 72 5 -
Ccome cGluconidasellsA Bacterodesovatus GHls s 2 w 0|
Cams cGlcurondase67A  Geobacllusstearothermophis  GHe7 321139 65 40 -
o BGlucwonidasezA  Eserchacoll  GH2 32131 6575 v I |
Cczosss BGucurondase2A Bacteroides hetaiotaomicon ~~ GH2 32131 6575 v o -
Cczose8 BGucuronidase2d lactobacilusbrevis M2 32131 50 v I |
Ccose BGuwondase2A  Rumnococusgnaws  GH2 32131 6575 o -
2003 pGlcuonidase’OA  Addobactenomcapsulatom  GHI9 32131 2635 5 I |
CZ0943 B-L—Arg?(i;rllggﬂ :gg%ﬂggszi\] 3TA&  pacteroides thetaiotaomicron Cgpl?;-CGBI-IIV%S 3.2.31:12%.53?nd 6,5-7,5 37 1
S BGucurondase2d SufolobussolfatariusP2  GH2 32131 4580 g0 025

GLUCURONOXYLANASES

Glucuronoxylanases are enzymes that participate in endohydrolysis of the backbone of glucuronoxylans and thus display a specificity
determinant for the glucurono side chain.

C;ta':‘ﬁ':e Enzyme Source Organism Arct(I:ilt‘ethure EC Optli)rnum Tem?)ZgT:r':("C) "'I'Igf
CZ0445 Glucuronoxylanase 30A Clostridium thermocellum GH30 3.21.136 70 50 0,5
20709 Gconoglanase3oA Bacteroidesovatus  GH30 32136 72 v 025
2096 Guwonoglnase30A  Costidumclnfawm  GH30 32136 60 v 05
Q097 Gucwonoylanase308  Clostidumcarfwm  GH3OCBMe 32136 60 v 05



HEXOSAMINIDASES

Hexosaminidases are enzymes that are involved in the hydrolysis of terminal N-acetyl-D-hexoxamine residues in N-acetyl-B-D-hexosaminides.

C?ltjﬁlgel:e 2k A LT Arclsl:iﬁezgture == Opt’i,rlrl\um Tem?)Z:iaTl:jrr:("C) TIE{
CZ0278 Hexosaminidase 20A Streptococcus pneumoniae GH20 3.2152 50 37 1

2029 Hewsamindase208 Steptococcusprevmoniae GH20 1% s0 v 0|
s Heosaminidase3C Saccharophagusdegradans  GH3 3215 5080 v .
Caos0 Heosamindase3A Themotoganeapoltana  GH3 321 7080 6575 025
(20689 Hecsamindase8GA  Costidumperfingens  GHB4-CBMZ2 3218 55 0 025
o8 Heosaminidase3A  Themotogamaitima  GH3 3218 7080 6575 025
o Heosamindase3A Escherchiacoli N3 321 6575 v o 05
2082 Heosamindase20A Bifdobacteriomlongum ~ GH20 1% 50 v 05
20823 Heosamindase20A Saccharophagusdegadans  GH20 1% 15 v 05
Cczoes Heosamindase3A Vbrofumissi M3 1% 10 s I |
a0 Heosaminidase3A Costrdumparaputiiom — GH3 a2 0 50 025
2089 Hewsamindase20A lactobaciluscasei  GH20 321% 5055 340 05
o Heosamindase3A  Peewdomonasaerginosa  GH3 EPIE A VA v -

HYALURONIDASES

Hyaluronidases are enzymes that participate in random hydrolysis of 1,4-linkages between N-acetyl-B-D-glucosamine and D-glucuronate
residues in hyaluronate.

- CAZy Optimum Optimum 111:74

Enzyme Source Organism Architecture pH Temperature («C) vial

czony Hyaluronidase 84A Clostridium perfringens GH84 3.2135 6,4 37 0,5
20732 Hyaluronidase 84B Clostridium perfringens GHBA-CBM32- 32135 6.4 37 025

INULASES

Inulin fructotransferases are enzymes that produce a-D-fructofuranose B-D-fructofuranose 1,2’:2,3’-dianhydride (DFA IlI) by successively
eliminating the diminishing 2-1-B-D-fructan (inulin) chain from the terminal D-fructosyl-D-fructosyl disaccharide.

Catalogue . CAZy Optimum Optimum [111:74
Number ERSVne ST Architecture £ pH Temperature (°C) vial
Cz0677 Inulin fructotransferase 91A Bacillus sp. GHI1 42218 5,0-6,0 40 0,5
CZ0678 Inulin fructotransferase 91A Nonomuraea sp. GHI1 42218 5,6 65 1
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LAMINARINASES

Laminarinases are generally endo-acting enzymes that break down 1,3-B-glucans such as laminarin, callose or curdlan. 1,3-B-glucans are
abundant in the plant cell walls of algae, plants and fungi.

C:tﬁ(:)gel:e Enzyme Sl o Arcrtlzili.:\fcyture e Opt;rﬂum Tem?JZng:j:("C) Tlgf
Cz0018 Laminarinase 81A Clostridium thermocellum GH81 3.2139 5,5-6,5 65 3
Caom laminarinaselsA  Themotogamaritima 6 32139 70 s 0|
o35 o laminarinaselsA Pyococcusfuriosus o6 32139 65 080 -
Caom laminarinasel6A  Themotogapetrophia 6 32139 5090 7895 0|
Ccous LaminarinaseleA Themotoganeapolitana 6 32139 62 8505 .
s laminarinaselsA Zobellagalactanivorans 6 32139 85 40 025
Cczoss9 Laminarinase8IA Bacilushalodrans el 32139 6080 | 0 025
Caosn laminarinasessA Athobactersp.  GHS5 32139 50 . s I |
e Laminarinase6sh ysobacterenzymogenes  GHe4 32139 4550 a .
Caosm laminarinaseléC Zobellagalactanivorans ~ GHIG-CBMG 32139 50 40 |
Cczomss laminarinase64A  Peembacilussp.  GHe4 32139 65 v -
Ccosel laminarinasel6A  Paenbacilussp. GHE 32139 65 v I |
Ccz0863 laminarinasel6A  Paenibacilussp.  GHIG-COMS6 32139 65 v o -
Caws LaminarinaselS?A Labilbaculomantarctiom G 32139 6575 v |
a0 laminarinaselSA  Polarbactersp. GHIST 32139 6575 v -
Caoe0 aminarinase64A Zobellagalactanivorans  GHG4-CBMS 32139 6575 7 05

LEVANASES

Levanases are enzymes that participate in random hydrolysis of 2,6--D-fructofuranosidic linkages in 2,6-B-D-fructans (levans) contain-
ing more than 3 fructose units.

c?ltjar:Iﬁ‘:e Enzyme ol B Arcltlzi‘:ezcyture £ Optli)rlrl\um Temtl)angl:j:(T) r\:g{
CZ0124 Levanase 32A Bacillus subtilis GH32 3.21.65 6,0 30 1
Cqoms levnasena Bacteroides thetaiotzomicron~~~ GH32 32165 80 v |
cos08 levanase38  Bacllussubtls GHI2CBMe6 32165 70 v 05
o9 levanased8  Bcllussubtlls M3 2165 10 v 05



LEVANSUCRASES

Levansucrases are fructosyltransferases that transfer 3-D-frutosyl residue from sucrose to a levan chain.

C;Eanl‘%gel:e Enzyme Source Organism Arclﬁ:i‘:ezgture EC Opt'i)rnum TemgztiaTL:'r:(%) '\‘;Ig{
Cz0128 Fructosyltransferase 68A Bacillus subtilis GH68 24110 6,0 37 1

054 Fctosyltansferase68A Streptococcusmutans GHe8 2410 70 5 05

059 Fuctostansferase68A Gluconacetobacterxylius GHe8 2410 45 S -

LICHENASES

Lichenases are enzymes that participate in the endo-hydrolysis of 1,3-1,4-B-D-glucans when the glucose residue, whose reducing group
which is involved in the linkage to be hydrolyzed is itself substituted at C-3 (EC number 3.2.1.6) or C-4 (EC number 3.2.1.73).

C;E&:Il.'%gel:e Enzyme St S Arcli:i‘:ezcyture 25 Opt‘i)rlrlnum Tem(;';:;Tl:’r:‘(“C) TIE{
CzZ0012 Lichenase 26A Clostridium thermocellum GH26 3.21.73 6,0-8,0 60 3
2008 lchenase26A&CelllaseSE  Clostridium thermocelum  GH26:6HS 34380 5050 gp 2
o5 lchenaseleA Clostridiom themmocellom GH6 323 5570 65 15
(2005 Lichenase26A&CelulaseSE  Clostidumthermocelum  OM2GOHS- 32173and ysgq g 06
Caom lchenaseSA  Themotogamaritima  GHS 32173 60 80 025
Ccome lchenaseleD  Ruminococcusflavefaciens W6 32173 68 v I |
o3 LchenaseloA Paenibaciluspolympa 6 3B 70 S .
czos8 LchenaseloA Bacilushalodrans o6 3216 6080 60 025
cz0480  LchenaseloA Ruminococcus flavefaciens  GHIGGHIG-GHIG 32173 70 7 05
o8 chenaseBA Baclusciculans  GW8 373 50 v |
cz0898  LichenaseloA Ruminococcuschampanellensis — GHI6 32173 50 7 -

LYSOZYMES

Lysozymes are enzymes that participate in the hydrolysis of 1,4-B-linkages between N-acetylmuramic acid and N-acetyl-glucosamine
residues in a peptidoglycan and between N-acetyl-D-glucosamine residues in chitodextrins.

C;Ear::)ge":e Enzyme Source Organism Arcﬁﬁféure EC Opt;rnum Tem?aztiaTl:Jrr:("C) Tg{
czonz Lysozyme 23A Bacillus subtilis GH23 3.2117 6,0-7,0 32 1

Caom ysoyme2sa Steptococcusprevmoniae  GH2S s 50 o 0|

Caom lysomyme2sA  Costidumperfingens  GH25 s s0 v 025
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o-MANNANASES

a-Mannanases participate in the hydrolysis of a-mannan, a cell wall polysaccharide found in yeasts. This type of mannan has a 1,6-a linked
backbone and 1,2-a and 1,3-a linked branches.

C;Lanl&get:e Enzyme Source Organism Arclfi?ezgture EC Opt'i)rnum Tem?az:iaTl:Jrr:("C) Tg{
CZ0146 a-Mannanase 76A Bacteroides thetaiotaomicron GH76 3.21101 70 37 1

Canoz aMamnanase6B Bacteroides thetaiotaomicron~~ GHI6 a0 0 v |

om0 oMamnanaseeA Bacilusciculans  GHT 2000 60 0 .

B-MANNANASES

B-Mannanases are enzymes that participate in the random hydrolysis of 1,4-3-D-mannosidic linkages in mannans, galactomannans
and glucomannans. Plant mannans have 1,4-B-linkages and are storage polysaccharides. Ivory nut is a source of mannan.

C::jar:‘t:)gel:e Enzyme e Arcrtlzi‘:ezcyture £ Opt;rlrl\um Temcl)angl:j:(T) TI%{
Cz0025 3-Mannanase 26B Clostridium thermocellum GH26 3.21.78 6,0-8,0 65 1
o0 B-MamnanaseSA  Celvbrojaponicus  GHS 32178 6580 ¥ o8
Ccz008 BMannanasesA Costidum thermocellom ~~~~ GHS 32178 5070 60 -
Caooss B-MananasesA Costrdiumthemmocellom ~~ GH5-CBM32 32178 5071 60 0|
Caoms B-Mannanase26E  Bacllossubtlis  GH6 s 0 v 025
Caow B-Mamnanase2eC Costrdiom themmocellom~~~ GH26 3178 6070 S 05
Ccows B-Mamnanase26A  Celvbriojaponicus  GH6 28 65 v o -
Caoms BMamnanases8  Themotogamaritima  GHS 58 70 % 0|
S0 B-MamnanaseSA  Themobifdafusca  GHS 32158 7080 80 -
Cczos B-MannanasesA Podosporaanserina M5 32158 3060 60 I |
o9 B-Mamnanase2eA Podosporaanserina (BMIS-GH26 32178 4060 40 -
Canw B-MannanasesA Costridom cellslovorans~~~ GH5 w8 0 s I |
o8 B-Mamanase26B Costridom cellslovorans—~~ GH26 s 70 40 -
Ccoms B-Mamnanase2eh Paenibaciluspolympa  GH26 s 0 0 I |
a2 BMannanasesA Themotogapetrophla  GHs 32178 4565 83 -
Cczoses B-Mamanases8  Costidumeelulobtiom  GHS 358 60 v 025
o Mamnansesh Ruminococcus flavefacens  GH5 a8 0 v o 05
(2049 CelaseSB&MamanseSA  Ruminococcusflavefaciens  GHS-CBMBOGHS 3214 70 y 05
Cczoses BMamnanasesA Baclossp.  GH5 38 95 0 -
Caoeml BMannanase3A Aliycobacilus acidocaldarius — GH3 218 55 65 I |
S B-Mamanase26B Ruminococcus champanellensis  CBM3S-GH26 32178 50 v -
00 BMannanase3A Steptomycessp. BMO-GHIZ4 32178 50 v 05
00 BMamanasesA Ruminococcus champanellensis  CBM23-GHS 32178 5060 v -
0097 BMamnanase26A Ruminococcus champanellensis  CEM3Z6H26- 35178 5050 v I |
007 pMamanasesiA Streptomycessp. oy 31 50 v o 05



o-MANNOSIDASES

a-Mannosidases are enzymes that participate in the hydrolysis of terminal, non-reducing a-D-mannose residues in a-D-mannosides.

Number Enzyme SourceOrganism  pciitoctwe  EC TpH T Temperature(cc) vl
CZ0109 a-Mannosidase 92M Bacteroides thetaiotaomicron GH92 3.21113 75 37 1

Cao a-Mamnosidase92C Bacteroides thetaiotaomicron~~~ GH92 321- 65 v 05
2040 aMamosidased Bacteroides thetaiotaomicon~~~ GHO2 321~ 65 v -
""" 20l oMamnosdaseQ2A  Bacteoidesthetaiotaomiron  GH92 32103 65 ¥ 1
Caows o-Mamnosidase 928 Bacteroides thetaiotaomicon ~~~ GHO2 321~ s v -
Qous aMamosidase3sA Bacteroides thetaiotaomicron 638 S3and 55 v I |
Caous a-Mamnosidase 92F Bacteroides thetaiotaomicon ~~~ 6H92 321~ 70 v o -
Caoue a-Mamnosidase 926 Bacterodes thetaiotaomicon~~~ GH92 321~ 65 v I |
""" G0 oMamnosidase9H  Bactewidesthetaiotaomiron  GH92 321~ 65 % 1
04 oMamnosdase9%B Bacteroides thetaiotaomicon ~~~ GH99 321130 5575 7 J |
Caoes a-Mamnosidase 92l Bacteoides thetaiotaomicon ~~~ GH92 321~ 65 v -
Caoer a-Mamnosidase92) Bacteroides thetaiotaomicon~~~ 6H92 321~ 65 v I |
Cqoes a-Mamnosidase 92l Bacteroides thetaiotaomicon~~~ GHO2 321~ 65 7 025
""" 072 aMamosdaselSA  Bacteoidesthetaiotaomion  GHI2S 321~ 70 ¥ 1
""" 2075 oMamosidase920  Bactewidesthetaiotaomion  GHO2 32113 70 ¥ 1
o a-Mamnosidasel25A  Clostridumperfiingens GH25  32- 4 7 I |
2029 oMamnosidasesA Streptococcuspneumonize G5 32 v o -
20440 aMamosidase3sA Streptococcuspyogenes  GW8 321- 70 7 ||
Cczosse a-Mamnosidase 925 Bacteroides thetaiotaomicon~~~ GH92 321- 70 v 05
Cczos8 aMamnosidase47A  Caulobactersp. o s 10 5 025
CZ0000  13oMamosdase92A  Bacteoidesthetaiotaomicon  GHO2 321 70 7 025
o000 a-Mamnosidase 928 Bacteroides thetaiotaomicron - GHO2-GHO2 32124 70 v 05

B-MANNOSIDASES

B-Mannosidases are enzymes with activity exo-1,4-B-mannosidase that removes mannose residues from the non-reducing ends of
oligosaccharides or carbohydrates.

Nomber Enzyme SourceOrganism  pcritoctwe  EC TpH T Temperature(cc) vl
Cz0027 -Mannosidase 5A Cellvibrio mixtus GH5 3.21.25 6,5-7,5 37 3

om0 | BMannosidase26A Bacteodesfraglis  GH26 32100 70 0 |
Caom BMamosdaselA Prococcusfuriosus oI 3215 70 s 025
Caoss BMamnosidase B Pyococcusfuriosus o 32125 50 90 025
o0 BMannosidase2A Bacteroides thetaiotaomicon ~~ GH2 3215 56 7 -
Cao B-Mamosdase2A  Themotogamaitima M2 3215 6575 v 05
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MANNOSYLGLUCOSE PHOSPHORYLASES

Mannosylglucose phosphorylases are enzymes that convert D-mannopyranosyl-1,4-B-D-glucopyranose (Man-Glc) to D-man-
nose-1-phosphate (M1P) and D-glucose (Glc) in an inverting manner.

Catalogue . CAZy Optimum Optimum 11:74
Number SR R Architecture pH  Temperature(°C) vial
czo7;3  Mannosylglucose phosphorylase Bacteroides fragilis GHI130 241281 70 40 05
czoggp  Mannosylglucose phosphorylase Ruminacoccus albus GH130 241281 45105 50 1

OLIGOSACCHARIDE REDUCING-END XYLANASES

Oligosaccharide reducing-end xylanases are enzymes that participate in the hydrolysis of 1,4-B-xylose residues from the reducing end
of oligosaccharides.

Catalogue - CAZy Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature (°C) vial
CZ0385 Oligosacg(r;?;ir:i:sreegxcing-end Bifidobacterium adolescentis GH8 3.21156 6,0 40 1
czosop  Oligosaccharide reducing-end Bacillus halodurans GH8 321156 7075 40 1

xylanase 8A o h

PEPTIDOGLYCAN LYTIC EXOTRANSGLYCOSYLASES

Peptidoglycan lytic exotransglycosylases are enzymes that participate in the exolytic cleavage of the 1-4-B-glycosidic linkage between
N-acetylmuramic acid (MurNAc) and N-acetylglucosamine (GlcNAc) residues in peptidoglycans with the concomitant formation of a1,6-an-
hydrobond in the MurNAc residue.

omaommin B, R Ot | ovimm Cng
Cz0193 Pep“dmggg@?;gé‘foez"g“ansg‘y' Escherichia coli GHI02 42201 40-45 30 0.25
Czogg7  Pertidoglycan litic stransgly- Escherichia coli GH23 4221 6.0 37 05
(20696 Pep“dOglzggﬁéﬁgczg’f"ansg‘V' Bacillus subtilis GH23 42201 6065 37-40 0.25
20794 Pep“d“%‘;’f;gg‘f;ggt’ansgl\" Escherichia coli GHI03 422 6,575 37 1

POLYGALACTURONASES

Polygalacturonases, also known as pectins depolymerases, are enzymes that hydrolyze the 1,4-a-glycosidic bonds between galacturonic acid
residues in polygalacturonan, a significant carbohydrate component of the pectin network of plant cell walls.

C;?':)bge":e Enzyme Source Organism Arcﬁﬁé’ture EC Optlimum TemgztiaTL:'r:("C) "2&31{
Cczomne Polygalacturonase 4A Bacillus subtilis GH4 3.2.1.67 72-18 37 0,25
2004 Polyglacturonosidase28A  Dickeyadadamti  GHZ8 318 60 v |
2025 Endopolygalactuonase28A  Dickeyadadamti  GH28 3215 60 v .
(20688 Poygalactuonase28A  Themotogamaritima  GH28 32167 60 % 025
(2086 Endopolygalacturonase28A  Bacteroides thetaiotaomicon ~ GH28 32115 6575 v o -
1066 Polygalacturonase28A Zobellagalactanivorans ~ GH28 32167 6575 w I |
2067 Poygalactuonase288 Zobeliagalactanivorans 628 32167 6575 v 025



PORPHYRANASES

Porphyranases are enzymes that perform the hydrolysis of B-D-galactopyranose-1,4-a-L-galactopyranose-6-sulfate linkages in porphyran. The
backbone of porphyran consists largely (~70%) of (1->3)-linked B-D-galactopyranose, followed by (1->4)-linked a-L-galactopyranose-6-sulphate.

T Enzyme SourceOrganism  prchitecture PP Temperature (<) el
CZ0395 B-Porphyranase 16A Zobellia galactanivorans GH16 3.2.1178 75 30 1
S| B-Pomhyanasel6C  Bacteroidesunformis GHIE m8 80 v 05
Caos BPophyanaseles Bacteroidesplebeivs GHE 32078 6575 0 05
o prophyanasessA Bacteoidesplebeiss  GHBS 32178 6575 0 I |

PULLULANASES

Pullulanases are enzymes that participate in the hydrolysis of 1,6-a-D-glucosidic linkages in pullulan, amylopectin and glycogen, and
in a- and B-limit dextrins of amylopectin and glycogen.

Cra‘fjar:‘%gel:e Enzyme Source Organism ArcI::i‘t\ezcyture EC Opt‘i)rlr_llum Tem?az:;Tl:'?(°C) Tg{

Cz0221 Pullulanase 13A Thermotoga maritima GH13 3.2.1.41 59 90 0,25
Caome Neopulllanase3A Bacteroides thetaiotaomicon ~ GHI3 3135 6575 v 0|
o8 Neopulllanasel3A Geobacills stearothermophius  CBM34-GHI3 321135 60 5 05

RHAMNOGALACTURONASES

Rhamnogalacturonases are enzymes that participate in the endo-hydrolysis of rhamnogalacturonans releasing oligosaccharides with B-D-ga-
lacturonate at the reducing end. Rhamnogalacturonans are a group of closely related cell wall pectic polysaccharides that contain a backbone
of the repeating disaccharide: 1,4-a-D-GalpA-1,2-a-L-Rhap-1.

Catalogue ] (d.V4] Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature (°C) vial
Unsaturated rhamnogalacturonyl . e
CZ0129 hydrolase 105A Bacillus subtilis GH105 3.2.1172 4,0 30 1
Cz0179 a-Rhamnosidase 78A Streptomyces avermitilis GH78 3.2140 5,0 40 1
CZ0194 U”Sat“ra;‘]@‘ér’g‘g’;‘e"]%gsa}\a“”'°“y‘ Bacteroides thetaiotaomicron GHI05 321172 70 37 1
CZ0680 a-Rhamnosidase 106A Sphingomonas paucimobilis GH106 3.21.40 78 45 1
20724 U”Sat“’a;‘ﬁgrrgg’;‘e"]%g_rf‘éa“”r°“y‘ Bacteroides thetaiotaomicron GHI105 321172 70 37 1
CZ0762 a-Rhamnosidase 78C Bacteroides thetaiotaomicron CBM67-GH78 3.2140 6,5-7,5 37 1
Cz0770 a-Rhamnosidase 106A Bacteroides thetaiotaomicron GH106 3.21.- 6,5-7.5 37 1
CZ0790 a-Rhamnosidase 78A Bacteroides thetaiotaomicron GH78 3.21- 6,5-7,5 37 1
czogg3  Unsaturatedrhamnogalacturonyl - g toroies thetaiotaomicron GH105 321- 6,575 37 1
hydrolase 105C o =
Cz0884 c-Rharﬂggrsg?:ss:ggf &Kdo Bacteroides thetaiotaomicron CBMSL’%HB' 32'%‘3%?"" 6,5-7,5 37 1
czion U”Sat“ra}‘?/‘érfgg’;‘e"]%gggad”“’”yl Bacteroides thetaiotaomicron GH105 32112 6575 37 05
CZ1044 a-Rhamnosidase 78B Bacteroides thetaiotaomicron GH78 3.2140 6,5-7,5 37 0,5
Cz1061 a-Rhamnosidase 78A Zobellia galactanivorans CBM67-GH78 3.21.40 6,5-75 37 0,25
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RHAMNOGALACTURONASES (CONT.)

C:tjill'::)gel:e Enzyme R Arcrclzi‘gcyture £ Optli)rlrlnum Tem(r))ngl:jr?("C) Tlg{
czion U”Sat”ra}f;gr’gggg‘]%gﬁaCt”“’”Vl Zobellia galactanivorans GH105 32112 6575 37 05
cz1075 U”Sat“raﬁf/‘érrgg;‘e“]%g;}\a“”’°”yl Marinifiexile sp. GHIOS 3202 6575 37 1
1076 Unsat”ra}]‘;‘(‘jr’gggfe"ﬁ]gsaéa“”"’”y' Mariniflexile sp. GHI05 32112 6575 37 1

SIALIDASES

Sialidases hydrolyze 2,3-a, 2,6-a and 2,8-a-glycosidic linkages of terminal sialic residues in oligosaccharides, glycoproteins, glycolipids, colomi-
nic acid and synthetic substrates. Sialidases may act as pathogenic factors in microbial infections.

C:Earhﬁl:e Enzyme Sl Arcl‘lziﬁezcyture 25 Opt’i)rlrl\um Teng:;Tl:jr?(%) Tlgf
CZ0226 Sialidase 33B Clostridium perfringens GH33 3.2118 6,0 37 0,25
Ccoms Salidase3D  Costidumperfingens M3 3218 60 0 05
Caom Saldase33A  Costidumperfingens  GH33 3218 15 v 025
20237 Sialidase 33A Streptococcus preumoniae  CEMA0-GH33a- 35718 75 3 1
Caue SaldasedA Bacteoidesfogils  GWB 3208 70 v 025
CZ1049 Sialidase 33A Streptococcus pneumoniae GH33a-GH33b 3.2118 75 37 0,5

TREHALASES

Trehalases are enzymes that catalyze the conversion of trehalose, a natural a-linked disaccharide formed by an a,a-1,1-glucoside bond between
two a-glucose units, to glucose.

C:Ear::)gel:e Enzyme Sl Arclsl:i?ezcyture £E Opt’i,rnum Tem?:re,:iaTl:jrr:("C) r\:g{
CZ0532 Trehalose synthase 13A Deinococcus deserti GH13 54.99.16 9,0 45 0,5
U053 Tehalosesynthase3A  Mycobactenumsmegmatis o3 54906 70 40 025
20544 o-Phosphotrehalase13A Lactobacillusacidophilus o3 321 65 y -
(20559 o-PhosphotrehalaselsA Baclls chenlformis o 32103 80 0 -
2063 TeehalaselA  Mycobacteriomsmegmatis s 32128 no 7 -
o3 Tehalase37A  Escherclacoll o3 32128 2 s -
czores  Malto-oligosyltrenaiosetrehalohy- gy to1pys solfataricus CBM4B-GHI3 321141 50 80 025
2079 o-Phosphotrehalase3A Echerchiacoll o 32003 15 s -
o797 Tehalased® Escerichiacoll o 32128 4 s -
czogro  Malto-oligosyltrehalase trehalohy- Rhizobium sp. CBM4B-GHI3 321141 6575 25 1
czogn  Malto-oligosyltrehaloce trehalohy- Nostoc punctiforme CBM4B-GHI3 321141 7075 25 05
(209% Maltoolgosyltehaloseynthase 34 Atfrobactersp. o3 549015 6095 40 025
(70990 a-Trehalosephosphorylase 65A  Thermoanaerobacterbrockii  GHes 24166 6575 60 025



A-4,5-UNSATURATED B-GLUCURONYL HYDROLASES

Catalyze the hydrolysis of the glycosidic bond in an unsaturated saccharide between the unsaturated glucuronyl residue at the non-reducing
terminus and the saccharide linked to the residue.

Catalogue

CAZy EC Optimum Optimum mg/
Number

Enzyme Source Organism Architecture pH Temperature («C) vial

20443 A‘4'5'””§%‘;5?;§g S glucuronyl Pedobacter heparinus GH88 321- 5,0-6,0 30 1

20845 A‘4’5'U",fjc};’c{gtsid]gg§l“c“rO"V‘ Bacteroides thetaiotaomicron GHI05 321- 6,575 37 1

(20856 A‘4'5'U"ﬁ%fgﬁ;gg‘&ﬁ'““’°“\" Bacteroides thetaiotaomicron GH88 321- 65 37 1
(20939 A“*'S‘U’;;ﬁ‘jtr‘gl:geedlggﬁ\“‘c“’°"yl Nonlabens ulvanivorans GHI05 321- 6,590 20-55 1
20954 A“"S'U“ﬁ%;’;{’;gg&ﬁl”wr°"yl Clostridium perfringens GH88 321- 66 37 05
czioes  Aréorungaturated BBlucuoml  zobeliia galactanivorans GH88 321- 6575 37 05

CZ1068 A“*'S'“"ﬁ%%?;‘seggégB‘”w’O”Vl Zobellia galactanivorans GHes 321- 6,575 37 1

XYLANASES

Xylanases are enzymes that degrade the linear polysaccharide 1,4-B-xylan into xylo-oligosaccharides. Xylan is one of the most abundant hemi-
celluloses found in plant cell walls and some algae. Xylans are usually decorated with acetyl, arabinose and glucuronic acid side chains. Xylooli-
gosaccharides produced from hydrolysis are considered as “functional food” or dietary fibers.

c:?:feure Enzyme Source Organism Arclsi‘t\ezéure EC ODt;ﬂum Tem?:Z:;Tt:':IPC) "','.5{
CZ0001 Xylanase 10B Clostridium thermocellum GH10 3.218 5,0-8,0 65 1
o002 Xylanasel0B Costridum thermocellom ~ GHIO-CBM22 3218 5080 65 -
20003 XylamasemA Clostrdum thermocellom om 3218 4580 65 -
z0004  XylamasemA Costridum thermocellum ~~~ GHT-CBM6 3218 4580 65 15
o005 XylanaseloC Costridium thermocellom ~ CBM22GHIO 3218 4010 65 -
o006 Xylanasel0C  Celvbromists oo 3218 7080 7 15
o007 Xylanasel0A  Cellibriojaponicus BM2-GHIO 3218 7080 7 15
(20022 Xylanase 108 Clostridium thermocellum ~ ©BM22GHIO- 355 5,075 65 2
czoos)  *vlanase]IA& Acetylxylan Clostridium thermocellum ~~ GHIl-CBM6-CE4 3318300 4 5.8 65 075
o7 XylmaseWA  Baclossbtls o 3218 60 40 -
Ccoes XylanaseloD Clostridium thermocellom oo 3218 6090 60 -
o004 Xylanasel0D  Cellvibriojaponicus o 3218 5080 s -
o XylanaseloA  Thermobifdafusca G0 3218 5080 s -
z02%6  XylamaselA  Thermobifidafusca Gm 3218 5080 s -
20290 ylamasema Podosporaanserina GHICBMI 3218 5070 50 05
Cczom5 ylmasemA Pliime—m—m"me om 3218 65 7 -
(z0382 Xylanase 10A e upor GHIO 3218 5,5-6,0 70 1
0383 Xylanase 10B Cas’gg‘f,’é‘r’f)‘;f,’t’,gﬁg"’ GHIO 3218 75 70-85 1
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XYLANASES (CONT.)

C:ﬁ:ﬁ::e 2l CHE L RN Arcl?iéc\ezgture = Optli)rlrl\um Tem?)r;:iaTl:j:("C) r\:g{
CZ0401 Xylanase 10A Bacillus halodurans GH10 3218 9,0-10,0 65-75 1

03 janasel® Ruminococcus flavefaciens o 3218 65 v .
Qo4 Xynase98A  Bateoidesowatss GHoB-CBMIS 3218 712 5 05
Cczoss XylanaseloA  Bacteoidesovatss GHO 18 12 s .
0w Xyanasel0A  Themotogamarima o 318 s8 o0 05
CzZo7i6 Xylanase 108 Bacteroides ovatus GHIO-CBM22- 3218 72 37 025
Ccoms XylnaselA  Cellvbrojaponicus Gn 318 10 v 025
Ccome Xyanasesh Bacteroideseggerthi  GHS 318 60 v .
Caos0 Xylanasel0A Ruminococcus champanellensis  CBM22-GHI0 3218 60 v |
""" oon  XynaselOA  Themobifdafusca  GHIOCBM2 3218 5560 5560 1
ooz XylanaselA  Themobifidafusca GHI-CBM2 3218 5080 | 0 05
Caoss XylanaseBA Costidumpapyrosolvens  GHB-doc-doc 3218 60 o -
o Xylanasel0A Geobacilus stearothermophius~ GHIO-doc 3218 65 1 65 |
20945 Xylanase98A Ruminococcus champanellensis ~ GHOB-CBM35 3218 60 v 05
a0 Xylanasel0A Aliyclobacillssacidocaldarios —— GHIO 3218 6080 5 I |
00 XylanaseloA Ruminococcus flavefaciens ~ CBM22-GHIO-Doc 3218 6575 o -
(20988 Xylanase 10B Ruminococcus flavefaciens  CEmiaaHio™ 3218 6,575 37 05
CZ0995 Xylanase ]O%ﬁiﬁgg inofuranosi- Ruminococcus champanellensis (C:Igl\'\llllgzéwlgglg 35;? ggd 5,0-6,0 37 0,5
CZ0996 Xylanase T1A Ruminococcus champanellensis dch—yB%ABzhg-Zglg 4 3.218 5,0-6,0 37 0,5
a0 XylanaseloA Costridumpapyrosolvens GO 32188 6575 7 -
s Xylanase30A Ruminococcus champanellensis ~ GH30 3218 60 7 ] |
a0 Xylanase308 Ruminococcuschampanellensis  GH30-CBM2 3218 60 7 -
""" 05 Xanasel0B  Themotogamarima  GHO 3218 62 75 1
o XylanaseloA Zobellagalactanivorans G0 3218 6575 v 05
Caom XylanaseloA Rhodopirellsabaltica G0 3218 6575 7 025



XYLOGLUCANASES

Xyloglucanases are enzymes that cleave the 1,4-B-glucan backbone of xyloglucan but do not attack cellulosic substrates. The majority of
1,4-B-glucan active enzymes may non-specifically cleave xyloglucan.

C;::Tl;geure Enzyme Source Organism Arclsi‘t\cazéure EC ODt;ﬂum Temc;E:;Tt:':I(°C) T|§{
CZ0021 Xyloglucanase 74A Clostridium thermocellum GH74 3.2.1.151 6,0-8,0 60 1,75
oz Xylogcanasesa Paenibaciluspabuli  GHS s 55 30 ] |
053 XoguanasesA Acidothermus celluolyticss Gl 321 4050 758 05
CZ0866 Xyloglucanase 9A Clostridium cellulolyticum CBdMgc%((B)I;IQ- 3.2.1151 6,0 37 0,5
20888 Xjogucanaseeh Costrdumeellolyticom  GH74-docdoc 321151 6575 7 05
20944 XyloguanaseTeh Ruminococcus champanellensis — GHT4 a8 60 7 ) |
Ccz0008 Xyloglucanase 46A Ruminococcuschampanelensis  GH44-CBM76 321151 5060 v 05

XYLOSIDASES

Xylosidases are exo-acting enzymes that act on poly or oligosaccharides to remove successive D-xylose residues from the reducing or
non-reducing termini of the carbohydrate.

C;E:l:;gel:e Enzyme B Arclsi‘:ezcyture £ optIiJrl"I1um Tem?:Z:;Ter:‘cc) Tlgf
CZ0206 Xylosidase 43A Cellvibrio japonicus GH43 3.2137 70 25 1
CZ0207 Xylosidase 43B Cellvibrio japonicus GH43 3'%‘_‘2?]?535”‘1 70 37 1

@030 Mlosdased3A  Bacteoidesowatss  GH 32131 68 7 -
CZ0389 Xylosidase 43A Bifidobacterium adolescentis GH43 3.21.37 6,0 55 1

Caue Xylosidase208 | Bifdobacterimadolescentis  GHIZ0 32131 60 - s 025

cz0486  Wylosdase3A  Bactedesovatss  GH3 3213 72 5 05

Cczoies adylosdasedA  Bacteoidesowatss i sam 2 s 05
(20536 Xylosidase 120A Thermoanaergbacteriumsaccha- — GHiz0 32137 6.0 65 1

cz006 ylosidase3A  Themotogamaritma  GH3 32131 15 0 05

Caoms Bylosidase38  Bacteodesovatus  GHB 3213 72 7 I |

Cqome yosidaseds Peudothermotogathermaum M3 32137 5070 7585 05

20789 Wlosdase3A  Clostdumsteromiom  GH3) 3213 5565 60 025

090 MosdasedA  Themobifdafusca 63 32137 5560 5560 05

20057 Xylosidase43A  Costidumstercorariom 63 3213 35 80 025

Cc0on ylsdasesr Prewtelabranti - GHB  32137 55 7 .
CzZI010 Xylosidase 3A Sulfolobus solfataricus GH3 32137and g5 75 0.25
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OTHER ACTIVITIES

Below are a range of enzymes that are not in sufficient number to be classified as a separate group.

C;tar::il:e Source Organism Arclﬁziﬁzcyture ODt'mum Tem?JE:;Tt:":("C)

CZ0388 Sucrose phosphorylase 13 A Bifidobacterium adolescentis GH13 2417 6,5-70 30 1
(20402 Glucanlé-c-maliohesaosidase3A  Bacllushalodwrans Gz 32198 10 5 0|
70518 | ,'3'-'B"-"Glﬁc'éHéé'x]};i'ré'h's'é[iiéé's'i&é's'é """"""" Pseudomonasputida 67 241- 65 . 1
050 EndogyosylceramidasesA Rhodococcussp. GHS 08 50 v 025
205 suoseglcoslmutase3A Ewilarhapontis M3 sa%0n 50 0 -

czo7gy  Otigosaccharide 4 a-D glucosyl Cellvibrio japonicus GH31 241161 65 25 1
o6 SufounovosdaseA Escherchacoll G 320 60 o -
aos0 Nuosucrase68A  Lactobacilusgasser GHeE 2419 4560 0 05

(20802 B-Mannooligosaccharide Ruminococcus albus GH130 241319 65 30 1

phosphorylase 130A ’

CZ0803 Aceric acid hydrolase 127A Bacteroides thetaiotaomicron GH127 3.2.1- 6,5-7,5 37 1
(20809 Endoapiosidasel0A Bacteroides thetaiotaomicon~~~ GH1A0 321 6575 v -
20815 ol4-Glanbanchingenyme 3A Escherchacoll | (BMABGHIB 24118 6575 7 025

czoglg Dhahvdrolase 13A & B-LArbINO-  patepgiges thetaiotaomicron ~— GHI43-GHI42 5310 6575 37 1
(20820 Mannosylghyceratehydrolase63A  Rubrobacterradiotolerans  GHE3 20 40 55 025
Cz0848 Rhamnogadlraocltausrg?ggArhamnohy- Bacteroides thetaiotaomicron GH106 3.21174 6,5-75 37 1
082 Clomaltodextrinasel3A Paenbacilussp. (BMB4GHIB 32154 70 . w 025

CZ0884 a-Rharncgfgcli:ss:ggf &Kdo Bacteroides thetaiotaomicron CBMSL%HB' 3'2';'_12*_(])_?“ 6.5-7,5 37 1
cz009  Ovclodetringlucanotransferase Bacllussp. GHBCBM0 2410 90 . w 025
(20030 pl-Aabnosidasez’A  Geobacilussteaothermophius  GHZI 32188 5060 | s -
0w AmjoswaseBA Neiserapolysaccharea R 2414 0 0 05
004 Glcoslcermidase3A Pacnbacilussp. N3 245 65 7 .
(2005  Ngerosephosphonlase65A  Clostridumphytofermentans  GHes w20 10 w 025
(20064 Cellodextinphosphorylase4A Rumnococcusalbus  GHO4 24149 60 v .

czog79  IOOD-CLCONLLTNAINMOSE  Clostridium phytofermentans GH65 241282 65 30 1
21003 Acercacdhydrolasel2/B Bacteroidesthetaiotaomicon  GH2Z7 321~ 6575 v -
a0 Dhahydrolaselé3A Bacteroitesthetaiotaomicon ~~~ GH43 321~ 6575 7 J |
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ACETYL XYLAN ESTERASES GLUCURONYL ESTERASES
ACETYLGLUCOSAMINE DEACETYLASES PECTIN ACETYL ESTERASES
DIACETYLCHITOBIOSE DEACETYLASES PECTIN METHYLESTERASES

FERULOYL ESTERASES

* Structure of Feruloyl esterase 1A from Clostridium thermocellum (PDB 1GKL), #CZ0031, pg 41
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ACETYL XYLAN ESTERASES

Acety xylan esterases hydrolyze the ester linkages of the acetyl groups in position 2 and/or 3 of the xylose moieties of natural acetylat-
ed xylan and xylo-oligosaccharides.

C;ﬂﬁure i S Arclsi‘t\ezgture optli;l'-l‘um Tem?)Z:;T:r:‘("C)

CZ0010  Cellulase5C & Acetylxylanesterase2A  Clostriclium thermocellum GHs-ce2  33l4and 6580 60 1
2002 Awtyinlanesterase2r Costrdium thermocellum w@ 2 6580 S0 7 |
2003 Actinanestermsedr Costrdium thermocellom w@ 3R 6080 0 25
20034 Acetylnlanesterasedd Clostridium thermocellom 7 mn 5075 65 . i |

czoos)  XvlanaseJIA & Acetylxylan Clostridium thermocellum ~ GHIl-CBMe-CE4  >3182nd 4 5.8 65 075

CZ0052 Acetyl xylan esterase 4A Clostridium thermocellum CBM6-CE4 4,5-8,0 65 1,5
z0m Acetyolanestease’A  Bacllussubtils e 2ad g5 7 -
036 AcetylxlanestenseA  Baclussubtils €2 s 85 s ] |

Cz0210 Acetyl xylan esterase 2C Cellvibrio japonicus CE2 31172 6,0 40 0,25
01 Acetylnlanestease’A  Themotogamaritma w EI S - R 0 ] |
202 Awtyinlanesterase4d  Cellvbrojaponicus e sz o0 7 025
03 AetlglnestenselsA  Ruminococcusflavefaciens ws s s 7 |

CZ0435 Acetyl xylan esterase 3A Ruminococcus flavefaciens CE3 31172 6,8 35 1
2043 Acetylolanesterase3s Ruminococcus flavefaciens @ 2 68 7 0|

CZ20682 Acetyl xylan esterase 6A Fibrobacter succinogenes CE6 31172 70 45 1
20685 Acetylglnestease 68 Fibobactersuccinogenes w sz o0 7 0|

Cz0785 Acetyl xylan esterase 2B Cellvibrio japonicus CE2 31172 6,0 40 1
(20040 Awtylnlanesterase2A Bacilushalodurans € £ S E R /A 0|

ACETYLGLUCOSAMINE DEACETYLASES

Acetylglucosamine deacetylases are enzymes that deacetylate carbohydrates containing N-acetyl-D-glucosamine.

Catalogue . CAZy Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature (°C)  vial
20133 N'acewlggjggggt’;‘lg‘s‘fgghOSDhate Bacillus subtilis CE9 35125 8,0 37 !
N-acetylglucosamine 6-phosphate . 5
Cz0170 deacetylase 9B Escherichia coli CE9 3.5.1.25 715 30 1
€z0190 UDP'aCEtV‘g'lgcs‘;ﬁ?[\“‘"e deace- Escherichia coli CEN 351- 75 30 1
cz0224 Peptidoglycan N-acetylglucosami- - g4 000cus peumoniae CE4 351 70 37 1
ne deacetylase 4A P p ’
czo429  UDP-acetylglucosamine deace- Pseudomonas aeruginosa CEN 351- 75 30 1
tylase 1A
N-Acetylglucosaminylphosphati- g .
CZ0520 dylinositol deacetylase 14A Mycobacterium tuberculosis CEl4 3.5.1.89 75 37 0,5
N-Acetylglucosaminylphosphati- . .
CZ0683 dylinositol deacetylase 14A Mycobacterium smegmatis CEl4 3.5.1.89 8,0 37 1
Czogog Peptidoglycan N-Acetylglucosamine Bacillus subtilis CE4 351- 70 37 0.25

deacetylase 4A



DIACETYLCHITOBIOSE DEACETYLASES

Diacetylchitobiose deacetylases are enzymes that deacetylate diacetylchitobiose.

Catalogue - CAZy Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature (°C) vial
CZ0439 Diacetylchitobiose deacetylase 14A Bacillus cereus CEl4 35..- 8,0 37 1

FERULOYL ESTERASES

Feruloyl esterases catalyze the hydrolysis of the 4-hydroxy-3-methoxycinnamoyl (feruloyl) group from an esterified sugar, which is
usually arabinose in “natural” substrates. These enzymes have the ability not only to deconstruct plant biomass, through the release
of lignin from carbohydrates, but also to synthesize a broad range of novel bioactive components for use in food, cosmetic and phar-
maceutical industries.

C;:’a"l:)gel:e Enzyme Source Organism Arclg:ilt%cyture EC oPt;ﬂ"m Tem?:Z:;TL:l:("C) ';'Ig{
CZ0031 Feruloyl esterase 1A Clostridium thermocellum CEl 31173 4,0-70 60 2
Caows Feoylesterase® Costridum thermocellom @ B 4070 60 0|
Ccz0s05 FeloylesteraselA Ruminococcusalbus @ B 00 o -
o0 Feuloylesterase 1A Costridumcellsovorans @ mn - 090 v |
€Z0581 Feruloyl esterase 1A Clostridium saccharoperbutylace- CEl 3073 7090 37 1
CZ0582 Feruloyl esterase 1A Clostridium stercorarium CEl 31173 7,0-9,0 37 0,5
Ccoses FeuloylesteraselA Velorbacterroseus @ B 7090 v -
Cczosee FervloylesteraselA Streptococcus prevmonize @ B 090 /A I |
CZ0585 Feruloyl esterase 1A Streptococcus pyogenes CEl 31173 7,0-9,0 37 1
Cczos86 FervloylesteraselA Zimongwangaprofunda w@ B 7090 w I |
Ccoser FeoylesteraselA Sphingomonas wittichi @ B 090 7 -
Ccoses FeuloylestersselA  Dickeyadadanti @ mwn 090 v |
CZ0589 Feruloyl esterase 1A Lactobacillus fabifermentans CEl 31173 7,0-9,0 37 1
Cczos0 FeloylesteraselA  Opitutusterae @ B 7090 7 025
CZ0591 Feruloyl esterase 1A Lactobacillus buchneri CEl 31173 7,0-9,0 37 05
a2 FeoylesteraselA Lactobacilusjohnsonii @ B 7090 y ] |
CzZ0593 Feruloyl esterase 1B Lactobacillus johnsonii CEl 31173 7,0-9,0 37 1
Cczosee FeloylesteraselA Unculturedrumen bacteriom @ B 7090 7 025
Coses Feruloylesterase 8 Uncultured oitbacteriom @ B 7090 7 -
o6 FeloylesteraselC Butyiviriofibrisolvens @ B 7090 7 |
s FelojlesteraselA Acetivibriocellilyticss @ B 7090 7 -
Cczos08 FeoylesteraselA  Lactoballsreuteril @ B 7090 7 0|
czose9 FervloylesteraselA Paenibacilus muciaginosus @ B 7090 v 05
czoe00 Ferloylesterasets  Clostrdium saccharoperbutylace- gy B 7090 w I |
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FERULOYL ESTERASES (CONT.)

C:tjill'::)gel:e Enzyme B Arcrtlzi‘:fc‘;:ure £ Opt;rlrlnum Tem?)ngl:j:("C) Tlgf
CZ0602 Feruloyl esterase 1A Mycobacterium mageritense CEl 31173 70-9,0 37 0,5
Ccz0603 FeojlesteraselA Butyivibrioproteoclasticus @ B 7090 7 -
o606 FeloylesteraselA Cellsosilytiomuminicola @ B 7090 v 05
Ccz0605 FeoylesteraselA Themmobacilus wylaniyticss @ B 71090 o 05
Caoe0s Feloylesterase 8 Bacteoidescellulosipticus @ mn 090 v |
Cczoe07 FeojlesteraselA Butyivibriofibrisolvens @ B 71090 7 -
o608 Feloylesterase® Butyivibrofibisolvens @ B 1090 v 05
o609 FeoylesteraselA Paenibaciluspolympa @ B 090 o -
a0 FeloylesteraselA Paenibacilusterae @ B 090 v |
""" 060 Feuloylesterasel  Amyolatopsismediteranei  CEI 3B 7090 ¥ 1
Caoe2 FeloylesteraselA  Mycobacterumsmegmatis w@ B 7090 7 ] |
Caoen FeloylesteraselA  Kebsellaogtoca @ B 7090 7 05
Ccoeu Feloylesterase 18 Mycobacterimmageritense @ mzn 090 v 05
Caoes FeloylesteraselA | Kebsielapnevmonize @ s o090 v o 025
Caoes FeoylesteraselA Mycobacterimkansasii @ B 7090 7 ] |
Cczoem FeloylesteraselA Rhodococcusjostii @ B 7090 7 -
Caoes FeoylesteraselA acimomyeessp. @ B 7090 7 ] |
Ccosn Feloylesterase B Kebsielapnevmonize @ B 090 v -
a0 Feloylesterase® Butyrvirioproteociasticus @ B 7090 7 |
Caoen Fevloylesterase® Ruminococcusalbus @ B 7090 7o -
a2 FeoylesteraselA Deinococcusgobiensis @ B 7090 7 0|
oo Feloylesterase A Lactobacillssamylovorss @ mwn 090 v .
e FeloylesteraselA Lactobacillskefianofaciens @ s 7000 v |
Caoes Feloylesterase® Paenibacilusterae @ B 7090 v 025
Ccoee FeuloylesteraselA Buyiibiosp. @ B 7090 7 ]|
o Feloylesterase 1A~ Mycobacteriom toberculosis @ B 2090 v 025
Ccoem Feloylesterase A~ Lactobacillshelveticus @ mn 090 v |
o FeloylesteraselA Shigelaboydi @ B 1090 7 025
080 Feulylestenserc  (OStdUmsachaoperbulace g aum 000 3 1
CZ0631 Feruloyl esterase 1A Streptococcus downei CEl 31173 7,0-9,0 37 1
o FeloylesteraselA Steptococcussobrinus @ mwn 2090 v I |
ol Feoylesterase’® Buyiibiosp. @ B 1090 7 -
Cqoen FeoylesteraselA Thioalialivbriosp. @ B 1090 v 05
Cqoes FeloylesteraselA Legionellapneumophia @ B 090 7 -
c206%  Feuloylesteraselc Uncoltredbacteriom @ B 090 v 1 |



FERULOYL ESTERASES (CONT.)

Enzyme Source Organism Arclﬁzilt‘ezcyture °pt'i)r|!|""m Tem?:Z:;Tlr:("C)

Czoe37 Feruloyl esterase 1A Thermoanaerobacter mathranii CEl 31173 70-9,0 37 1
c20638 ................. FeruloylesterasemU,,wltu,edbacte,,um ...................... CE] ................... 3 ”73 ............ 7090 ................... 37 .................... ] ......
Caosw Feuloylesterse A Olsenellaii @ B 090 v 05
a0 Feloylesterase A muminococcus callidus @ mwn 090 v 0|
Cqoes FelojlesteraselA | lactobacilus rispatus @ B 7090 7 -
Cczoei2 FeloylesteraselA  Streptococcuscriceti @ B 71090 w I |
Ccoes FeloylesteraselC Paenibacilusterae @ B 090 v 05
Caoeus FeloylesteraselA Ebacterumrectale @ mwn 090 v 05
Cczoess FervloylesterasetA Acetobacter baumannii @ B 7090 7 -
Cczoee6 FeloylesteraselC Buyivbios. w@ B 7090 w I |
e FervloylesteraselA Bacteroide reticulotermitis @ B 090 7 -
Caoes FeloylesteraselA  Levconostoccitrem @ mwn 090 v 05
Cczoes0 FeloylesteraselA  Bacteroidesplebeivs @ B 7090 7 -
Cczoes0 FeloylesteraselA Bacilus icheniformis @ B 7090 7 05
Caoest Feloylesterasel Lactobacilus kefianofaciens @ B 7090 7 025
Caoe2 Feloylesterase A Lactobaillsacdophilss w@ s 090 7 05
e FeloylesteraselA aroworaxparadoxus @ s o090 v -
Cczoese Fevloylesterase® Lactobacilos crispatus @ B 7090 7 025
cz0ess FeoylesteraselA  Lactobacilusdelbrueckii @ B 7090 7 .
Cczoes6 FeoylesteraselA Bifdobacterombifidum @ B 7090 v 05
e Feloylesterase 1A Streptococcussanguiis @ B o000 v -
Cczoe58 FelojlesteraselA Mycobacteriom vanbaaleni @ B 7090 7 I |
Cczoes0 FeuloylesteraselA Bifdobacterumlongum @ B 7090 v 05
Cczoe60 FeoylesteraselA  Bifidobacteriombreve @ B 7090 w 1|
Ccoeel Feloylesterase A Segnlpansrotundus @ mwn 090 v -
s Feloylesterase A~ Pelaghacterhalotolerans @ mwn 090 v |
cz0e63 Feoylesterase® Bifdobacterimlongum @ B 1090 7 -
Cczoees FeoylesteraselA Fankaso. @ B 1090 v 025
Cczoees FeloylesteraseB Mycobacteriom tuberculosis @ mwn 090 v 05
Ccoese FeroylesteraselA  Mycobacteriom toberculosis @ mn 090 v 05
zose7  Feuloylesterasel Mycobacteriom tuberculosis @ B 1090 v 05
Cczoee8 FeloylesteraselA spnbactersalinus @ B 1090 7 ] |
Cczoe69 FeoylesteraselA Ruegerapomeroyi @ B 090 7 025
a0 FeroylesteraselA ysinibacilussphaericus @ B 090 v 025



NZYTech 2022

FERULOYL ESTERASES (CONT.)

Catalogue - CAZy Optimum Optimum mg/
Number ERS/e Sl Architecture £ pH Temperature (°C) vial
CZ0672 Feruloyl esterase 1B Frankia sp. CEl 31173 70-9,0 37 0,5
Cz0727 Feruloyl esterase 1B Anaeromyces mucronatus CEl 31173 72 37 0,5

GLUCURONYL ESTERASES

Glucuronyl esterases participate in the hydrolysis of the ester bond between 4-0-methyl-D-glucuronic acid residues of glucuronoxylans and
aromatic alcohols of lignin.

T Enzyme SoreOrganism  pntcte  EC PBR famperature(c) vl
CzZ0573 Glucuronyl esterase 15B Teredinibacter turnerae CEI5 31.1.- 6,0 37 0,5
05 GuwonlesteraselsA Costridum cellobioparom ws m- 60 v 0|
20575 GuconylesteraselSA  Teredinbactertumerse ws m- 60 v o -
2057 GucuronylesteraselsA Zobellagalactanivorans ws m- 60 v 05
QoS Glcuronylesteraselss  Opitutustemae @ w- 60 7 -
2055 GlucwronylesteraselSA  Caldicellulosiuptorkrstanssonii CEI5 w- 60 v 05
059 Guonylesteraselsa Prevotelauminicola ws mw- 60 v -

PECTIN ACETYL ESTERASES

Pectin acetyl esterases are enzymes that participate in the removal of the acetyl side chains of pectin.

C;t'a:‘l‘%geure Enzyme Source Organism Arclsi‘t\ez«!:’ture EC ODt;'n“m Temc;Z:iaTt:’r:‘PC) r\:g{
CZ0036 Pectin acetyl esterase 12A Clostridium thermocellum CE12 311.- 6,0-8,5 65 2

(20037 Pectinacetlesterasel2B Costridlum themocellom. o - 6085 65 15
20814 PectinacetylEsteraselA  Dickeyacadanti e ERL A 80 0 -
0B RelaetylestemseNC Bacteroides thetaiotaomicron ~~~ CENC - 6515 v 025

PECTIN METHYLESTERASES

Pectin methylesterases are enzymes that participate in the removal of the methyl side chains of pectin.

C;ﬁ:ﬁg;e Enzyme Source Organism Arclsié\ezé,ture EC ODt;ﬂum Temc;E:;T:r':("C) Tlgf
CZ0216 Pectin methylesterase 8A Dickeya dadantii CE8 311m 8,0-9,0 50 1

207 Pectinmethylesterase8A  Ruminilostridium themmocellom~~ CE8 310 8090 4570 025
20991 Pectinmethylesterase8A  Dickyachsanthemi e o3 5 4 -
2083 Pectinmethylesterase N Bacteroidesthetaiotzomioon ~~~ CENC 311 8090 v |
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* Structure of Oligogalacturonate lyase 22A from Yersinia enterocolitica
(PDB 3PE7), #CZ0726, pg 47
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ALGINATE LYASES

Alginate lyases are enzymes that catalyze the degradation of alginate by a B-elimination mechanism. Alginate is an anionic polysaccha-
ride distributed widely in the cell walls of brown algae, where through binding with water it forms a viscous gum.

C;tar:l‘;,ge‘:e Source Organism ek Optimum Tem%z:;TJ':(oc) mes

Cz0312 Oligoalginate lyase 17A Saccharophagus degradans PL17 422.- 75 30 1
eV Agnatelyase7A Saccharophagusdegracans 7 4223 70 S 0|
2062 Olgoalgnatelyase7A  Prewdomonasaenuginoss A 422- 85 4 .
R Ngnatelyase’A  Aganwoanssp. TR 422- 90900 0 |
Caosi0 AgnatelyasesA Shingomonassp. | P5 4223 80 0 -
Caose Nginatease?A Zobeliagalactanivorans TR 422 10 0 0|
ooy AgnatelyaselsA agrobacteriomfabum S s22- 18 0 -
2008 OlgoalgnatelyaselsA Shingomonassp. S 422- 7585 v 05
om0 Ngnatewase7A | vbroso. L7 4223 7890 0 05
o Nginatease7A Rhodopirellsiabaltica TR 422- 6875 v I |
""" Z081  Agnatelase’A  Photobactenomsp.  PU 422- 6575 ¥ 1
s Ngnatelase’®8 sgarvoanssp TR 422- 6575 v |
Ccoss NgnateaseTA Kebsielapneumoniae TR 422- 6875 v -
o8 NgnateyaseléA Zobellagalactanivorans PG 422- 6875 y 05
CHONDROITIN LYASES

Chondroitin lyases are enzymes that catalyze the degradation of chondroitin by a B-elimination mechanism. Chondroitin sulfate is a
sulfated glycosaminoglycan (GAG) composed of a chain of alternating sugars (N-acetylgalactosamine and glucuronic acid). It is usually
found attached to proteins as part of a proteoglycan.

C:ﬁ:lﬁl:e Enzyme Source Organism Arcrtlzili\ezcytur 5 EC Opt;ﬂum Tem?)Z:;Tt:j:PC) T.E{
Cz0157 Chondroitin ABC lyase 8B Bacteroides thetaiotaomicron PL8 4.2.2.20 76 37 0,5
Qo2 ChondrotinAChaseBA Pseudopecobactersaltans P8 4225 12 EO 05
2087 ChondroitinAChase8A  Pedobacterheparinus | P8 4225 6575 40 05
(20035 ChondoitinAChase8A  Bacteroidesstercors | P8 4225 5565 | s 025



HEPARIN LYASES

Heparin lyases are enzymes that participate in the eliminative cleavage of polysaccharides containing 1,4-linked D-glucuronate or L-idu-
ronate residues and 1,4-a-linked 2-sulfoamino-2- deoxy-6-sulfo-D-glucose residues to give oligosaccharides with terminal 4-deoxy-a-D-
gluc-4-enuronosyl groups at their non-reducing ends.

C:Eﬁ:gel:e Enzyme Source Organism Arclsi?ezgture Optrirﬂum Tem?:rt;:iaTl:Jrr:("C) Tig{
Cz0158 Heparin-sulfate lyase 12A Bacteroides thetaiotaomicron PL12 4.2.2.8 70 37 1
Cqose Heparinlyase3A Bacteroides thetaiotzomicon~~~ PL3- w221 6173 v |
(20766 Heparin-ulfatelyaselZ8  Bacteroidesthetaiotaomicon  PL2 4228 6095 By .
20801 Hepann-ulfatelaseZA  Pedobacterheparinus P2 4228 7080 R 05
Cczoss HeparinlaselsA Bacteroides thetaiotaomicron LIS 422- 65 v -
Cczoo HeparnlyaseZA  Bactewidesstercoris P 4228amd g n |

HYALURONATE LYASES

Hyaluronate lyases are enzymes that cleave hyaluronate chains at a B-D-GalNAc-1,4-3-D-GlcA bond, ultimately breaking the polysaccharide
down to 3-(4-deoxy-B-D-gluc-4-enuronosyl)-N-acetyl-D-glucosamine.

Catalogue - CAZy Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature («C) vial
CZ0981 Hyaluronate lyase 8A Streptococcus pneumoniae PL8 4221 6,0 30 1

OLIGOGALACTURONATE LYASES

Oligogalacturonate lyases are enzymes that participate in the eliminative cleavage of 4-(4-deoxy-B-D-gluc-4-enuronosyl)-D-galacturonate.

Catalogue : CAZy Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature («C)  vial
CZ20251 Oligogalacturonate lyase 22A Dickeya dadantii PL22 4.2.2.6 72 30 1
CZ0726 Oligogalacturonate lyase 22A Yersinia enterocolitica PL22-PL22 4.2.2.6 70 37 1

PECTATE LYASES

Pectate lyases are enzymes involved in the maceration and soft rotting of plant tissue. Pectate lyases are responsible for the eliminative
cleavage of pectate, yielding oligosaccharides with 4-deoxy-a-D-mann-4-enuronosyl groups at their non-reducing ends.

C:Earhﬁl:e Enzyme S Arct‘l:i‘:ezcyture 25 Opt’i)rl\.'lnum Tem?)Z:;T:r?PC) Tlgf
CZ0038 Pectate lyase 1A Clostridium thermocellum PL1 4,222 7,0-10,4 55 1
a0 Pectatelyase9A Costridium thermocellom PO 4222 7090 60 |
S0 Pectatelyaselh  Bacllussubtils U 4222 85 55 -
""" o3 pectatelaseX  Baclossubtls  PL3 4222 105 4045 1
o8 Pectatelyasel0A  Cellbriojaponicus PUO 4222 95105 1 o -
Caomo PectatelyaselA  Themotogamarima U 4222 85 v |
o Pectatelyaselh  Dikeyadadanti U 4222 85 7 -
2028 Exopectatelyase2h  Dikeyadadanti | P2 4220 85 7 025
Caos0 PectatelyasedA  Dickeacadanti PO 4222 80 v -
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PECTATE LYASES (CONT.)

C:Ear::il:e Enzyme Sl Arct‘lzi?ezcyture Opt’i,rlrl\um Tem?)r;:iaTl:j:(%) r\:g{
CZ0303 Pectate lyase 1A Erwinia chrysanthemi PL1 4.2.2.2 8,5 55 1
o304 Pectatelyase’® Ewiiachrsanthemi P 4222 8088 0 -
o9 PectatelyasedA Costrdium cellslovorans | PO 4222 90 7 0|
20398 Pectatelyase2A Pectobacteriom carotovorum | P2 4222 85 7 -
Qo7 BopectatelasedA Ewiniachiysanthemi | PO 4229 7090 y |
o0 PectatelyaselA Bacilushalodurans U 4222 90 0 025
Caoss Pectatelyase’8  Dickeacadanti U 4222 9od00 55 0|
050 Pectatelyasel0A  Xanthomonascampestrs PO 4222 90 0 025
2059 Pectatelyase2d Kebsielasp, | P2 4222 90 050 0|
o8 Pectatelyaseld Baciluslcheniormis U 4222 om0 0 .
2om8 Bopectateyases Yesniaenterocoltia P2 4229 88 v 05
C208%  Pectatelyase2A Yesniaenterocolitica P2 4222 88 v 05
Cczo86 Pectatelyaselh Bacteroides thetaiotaomicron U 4222 6575 v 025
Caoss Pectatelyasel8 Bacteroides thetaiotzomicron U 4222 6575 o .
Ccoses PectatelyaselC Bacteroides thetaiotzomicron U 4222 6575 v o |
Ccosss Pectatelyased Bacteroides thetaiotaomicron U 4222 6575 v 05
""" 077 Pectatelyasel0A  Rhodopielulabaltica  PUO 4222 6575 % 1
o0 Pectatelyaselh Rhodopirllabaltica PU 4222 6575 v 05
Caom Pectatelyase 8 Rhodopirlllabaltia P 4222 6575 v 025

PECTIN LYASES

Pectin lyases promote the eliminative cleavage of 1,4-a-D-galacturonan methyl ester to give oligosaccharides with 4-deoxy-6-0-methyl-a-
D-galact-4-enuronosyl groups at their non-reducing ends.

Catalogue . (o.V4'} Optimum Optimum mg/
Number Enzyme Source Organism Architecture pH Temperature (°C)  vial
CZ0528 Pectin lyase 1A Pseudomonas marginalis PL1 4.2.210 6,6 30-37 0,5
CZ0697 Pectin lyase 1A Bacillus subtilis PL1 4.2.210 8,0 60 0,25

POLY-a-GULURONATE LYASES

Poly-a-guluronate lyases are enzymes that participate in the eliminative cleavage of polysaccharides containing a terminal a-L-guluronate
group, to give oligosaccharides with 4-deoxy-a-L-erythro-hex- 4-enuronosyl groups at their non-reducing ends.

Catalogue . CAZy Optimum Optimum mg/
Number Enzyme Source Organism Architecture pH Temperature (°C)  vial
CZ0408 Poly a-guluronate lyase 7A Zobellia galactanivorans PL7 4,221 75 30 1
CZ0755 Poly a-guluronate lyase 7A Zobellia galactanivorans CBM32-PL7 4,221 70 30 0,5



RHAMNOGALACTURONAN LYASES

Rhamnogalacturonan lyases are endo-enzymes that participate in the eliminative cleavage of L-a- rhamnopyranosyl-1,4-a-D-galactopyra-
nosyluronic acid bonds of rhamnogalacturonan | domains in ramified hairy regions of pectin leaving L-rhamnopyranose at the reducing end
and 4-deoxy-4,5- unsaturated D-galactopyranosyluronic acid at the non-reducing end.

C:Ear:‘tﬁl:e Enzyme Sl Arct‘lzi‘:ezcyture 5 Opt’i,rlrl\um Tem(r)JZ:ai:T:r?(%) r\:g{
CZ0040 Rhamnogalacturonan Lyase 11A Clostridium thermocellum PLT 4.2.2.- 8,0-10,0 65 0,25
(20067  RhamnogalactuonanlyasellA  Cellvbriojapomicus | I 422- 90900 - s 05
' (Z0186  Rhamnogalacturonanendolyase 9B Bacteroides thetaiotaomicon | PO w208 90 v -
(20693 Rhamnogalactuonanlyase4A  Dickeadadanti | e 422- 60 7 025
(20704 RhamnogalacturonanendolyasellA  Bacteroides thetaiotaomicron | - w203 80 v o 025
czorps  L-Rhamnose LA @ Dglucuronate - gacreroides celllosilyticus PL27 422- 70 3 1
(20744 Rhamnogalacturonanendolyase9A  Bacteroides thetaiotaomicon | PO 228 6575 v 05
20881 Rhamnogalacturonan exolyase26A  Bacteroides thetaiotaomicon  CBM66-PLS 42224 6575 v 05

ULVAN LYASES

Enzymes that catalyze the B-eliminative cleavage of the glycosidic bond between the sulfated rhamnose and the glucuronic or iduronic acid
residues in Ulvan.

C:tjill'::)gel:e Enzyme Sl Loy Arcrclzili.:\fcyture e Opt;rnum Tem?)ZgT::("C) Tlg{
CZ0740 Ulvan lyase 24A Pseudoalteromonas sp. PL24 4.2.2.- 8,0 50 1

e Uvanlyase2sA Pseudoalteromonassp. s 422- 6875 7 025
Caom Uvanlase2sa Nonlabensulvanivorans P25 422- 6875 v o 05
Cam Uvanlyase2sA  Algbacterpectinvorans P25 422- 6575 v 0|
S Uvanbese2sd wenitaleavtea P25 422- 6575 v -
S Uvanlyase2sA Catenowsumagarivorans PS5 422- 6575 v o |
s Uvanase2sa Vbrocelticus s 422- 6875 ¥ -
a0 Uvanlyase2s8 Catenovolumagarivorans P25 422- 6575 v 025

XANTHAN LYASES

Enzymes that catalyse the B-eliminative cleavage of the glycosidic bond between the sulfated rhamnose and the glucuronic or iduronic acid
residues in Xanthan.

Catalogue . CAZy Optimum Optimum mg/
Number 2l Sl Architecture £ pH Temperature (°C) vial
CZ0527 Xanthan lyase 8A Paenibacillus alginolyticus PL8 4.2.2.12 6,0 45-55 0,5

RHAMNOGLUCURONATE LYASES

Catalogue . (o.V4'} Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature (°C)  vial
(71092 L‘Rham”05{*y'a's1é4[;2,;gl”c”‘°"ate Bacteroides thetaiotaomicron PL42 422- 7 37 1
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LACCASES
LYTIC POLYSACCHARIDE MONOOXYGENASES

* Structure of Cellulase 5B from Bacillus halodurans (PDB 4V2X), #CZ0476, pg 17




LACCASES

Laccases are copper-containing oxidase enzymes that are found in many plants, fungi and microorganisms. Laccases act on phenols and similar
molecules, performing a one-electron oxidation of substrate with the four-electron reduction of molecular oxygen to water. It is proposed that
laccases play a role in the formation of lignin by promoting the oxidative coupling of monolignols, a family of naturally occurring phenols.

C;E:l%gel:e Enzyme Source Organism Arclsi‘:‘ezcytur 5 EC Optliarnum Tem%z:ai:tn:r:‘(ﬂq 'f,'.%{
Cz0120 Laccase A Bacillus subtilis AANC 1335 30 50-60 1

Cqoer lacaseh  Eseichacol MNC 103- 65 55 |

Caosa lacaseh uncltuedbacterum o w032 18 s -

LYTIC POLYSACCHARIDE MONOOXYGENASES

Lytic polysaccharide monooxygenases (LPMOs) are a recently discovered class of enzymes capable of oxidizing recalcitrant polysaccharides,
such as cellulose and chitin. Members of the previously described families CBM33 and family GH61 are in fact LPMOs. These enzymes are attracting
considerable attention owing to their potential use in biomass conversion, notably in the production of biofuels.

C;ﬁa:;zgeure Enzyme Source Organism Arclsi‘t\cazéure EC ODt;ﬂum Temc;Z:;Tt:':I(°C) T|§{
CZ0274  Lytic cellulose monooxygenase 10A Thermobifida fusca AAIO 8,0 50 0,25
(20300 Lyticchitinmonooxygenasel0A  Baciluslicheniformis MO e 6070 2060 I |
(20463 lyticchitnmonooygenasel0A  Lactococcuslactis o 1ee- 38 v o 025
052 yticcelulosemonooxygenasel0A  Enterococcus faecalis mo e 80 s 05
(20050 Lyticcellosemonooxygenase 98 Geotrchumeandicom AR s 50 40 -



ol
=
=]
=
T
D
ol
{°)
el
=)
>
i e
o
L
-
L]
W

modules

CBMs
GFP-CBM
ZZ-CBM

* Structure of Carbohydrate Binding Module 42A from Clostridium thermocellum (PDB 3KMV), #CZ0047, pg 53



CBMs

Carbohydrate-binding modules (CBMs) are protein domains found in carbohydrate-active enzymes (CAZymes), for example glycoside hy-
drolases. The majority of these domains have carbohydrate-binding activity. Some of these domains are found on cellulosomal scaffoldin
proteins. CBMs were previously known as cellulose-binding domains. CBMs can recognize both crystalline and amorphous cellulose forms
and different hemicelluloses and pectin. CBMs are the most common non-catalytic modules associated with enzymes active in plant cell-
wall hydrolysis. CBMs are classified into numerous families, based on amino acid sequence similarity in the CAZy database (www.cazy.org).

Catalogue . . .
Nu mbgel: Source Organism Arclfiﬁezt:{ure Carbohydrate Ligands mg/vial
CZ0035 Carbohydrate Binding Module 35A  Clostridium thermocellum CBM35 fi-4,5-anhydro-galacturonic acid 1
CZ0041  Carbohydrate Binding Module 3A  Clostridium thermocellum CBM3 crystalline forms of cellulose 3
CZ0042  Carbohydrate Binding Module 6A Celvibrio mixtus CBM6 1:3-14-B-glucans, 1.3-B-glucans and soluble 2

................................................................................................................................................................................... l4-B-glucans
CZ0043  Carbohydrate Binding Module 6A  Clostridium thermocellum CBM6 arabinoxylans and arabinogalactans 13
CZ0044  Carbohydrate Binding Module 1A Clostridium thermocellum CBM1N 1,3-1,4-B-glucans and soluble 1,4-B-glucans 05

- . decorated and undecorated 1,4-B-xylans. CBM22
CZ0045 Carbohydrate Binding Module 22A  Clostridium thermocellum CBM22 also binds to 1,3-1,4-B-glucans 0,5

CZ0046 Carbohydrate Binding Module 35B  Clostridium thermacellum CBM35 specifically recg%gi;gél;;gaar}gg;ose side-chains 0,5
CZ0047 Carbohydrate Binding Module 42A  Clostridium thermocellum CBM42 specifically recogor}igt?;tt)il:%i;?:ri]nose side-chains 0,5

CZ0048 Carbohydrate Binding Module 30A  Clostridium thermocellum CBM30 1’%253?65%2?&%?25 (S)?\;Fgglfulégg??%?é?g[&ggg_ 3

CZ0049 Carbohydrate Binding Module 44A  Clostridium thermocellum CBM44 ]‘ligéli'fr}ﬁlggggfaﬁgg ff;‘f%f&gg?ﬁ%ag?gl&ggg' 2

CZ0050 Carbohydrate Binding Module 62A  Clostridium thermocellum CBM62 specificc;':xflyy{g;?ﬁgaiﬁeg:Qeggggfgcgg:g%-chains 3

(20243 Carbohyrate BindingModule 3C  Ruminococcusflavefaciens  CBMI3 | pectns 1
(2080  CarbohydrateBindingModule 77 Ruminococcus flavefaciens  CBMTI | pects 1
(20282 CarbohychateBindingModule 60A  Unculturedbacteriom  CBM6O A
(20283 CarbohydrateBindingModulelSA  Cellvbriojaponicus L A
(20284  CarbohyciateBindingModule 3A  Clostridium thermocelum  CBMI3 ooguan 1
(20285  CarbohydrateBindingModule3D  Clostridium thermocelum ~ CBM3 mystallineformsofcelliose 1
(20287 CarbohyciateBindingModule 3 Clostridium thermocelum  CBM3 amystalineformsof celliose 1
| C203%  CabohydrateBindingModule35C  Ruminococcus flavefaciens  CBM35 glactomannans 1
(20337 CarbohycrateBindingModule 324 Clostridium thermocellum ~~ CBM32 nonreducing ends of mannooligosaccharides 1
(20338 CarbohydrateBindingModule 428 Clostridium thermocellum ~~ CBM&2 14-g-lan,yloglucanandgalactomannan 1
(20339 CabohydrateBindingModule68  Clostridium thermocellum ~~ CBMG ambinoylansand arabinogalactans 1
CZ0340 Carbohydrate Binding Module 4A  Clostridium thermocellum CBM4 arabinogglra]létl?r?éeir&triavtvgg%(ya/_ggﬁgmgecorated 1

(20341 CabohydrateBindingModule 228 Clostridium thermocellum ~~ CBM22 ambinoylansandarabinogalactans 1
(20343 CarbohydrateBindingModule6C  Clostridium themmocellum ~~ CBMG ambinoxylansandarabinogalactans 1
CZ0344  Carbohydrate Binding Module 42C  Clostridium thermocellum CBM42 decorated anc;;lnbciiﬁgggﬁ’é%gé-B-xylans and 1

CZ0345 Carbohydrate Binding Module 42D  Clostridium thermocellum CBM42 decorated an%yanbt?ﬁggraalgi?a]é-B-xylans and 1

(20347 CarbohyciateBindingModule 6D Clostidum thermocelum ~~ CBMs aibinonylans and arabinogalactans 1
(20348  CarbohyorateBindingModule6E  Clostridium themmocellum ~ CBMG ambinoylansandarabinogalactans 1
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CBMs (CONT.)

C:ﬁ:::i‘:e CBM name Source Organism Arctsiﬁezc{ure Carbohydrate Ligands mg/vial
CZ0349  Carbohydrate Binding Module 6F  Clostridium thermocellum CBM6 arabinoxylans and arabinogalactans 1

(20350  Carbohydrate BindingModule22C  Clostridium thermocellom ~ CBM22 ambinoylansandarabinogalactans 1
CZ0351  Carbohydrate BindingModule 4B Clostridium thermocellum (BM4 linear1,3-%}g]lltéc_%r_gmvgg;ggggi_céﬂg%r?secorations 1

20352 CaohydrateBindingModule 48 Clostridiom thermocellom  CBM4 Bepguans 1
(20353 CarbohydrateBindingModule 66 Clostridium thermocellom ~~ CBM6 abinoylansandarabinogalactans 1
CZ0355 Carbohydrate Binding Module 50A  Clostridium thermocellum CBM50 linear1,3-[(S)-fg]l'léc_iagrjzl\zjvg;ggi:ggigﬂg%r(ljsecorations 1

(Z0357  Carbohydrate Binding Module 50C  Clostridium thermocellum ~ CBMS0 "”eaf1'3'%'fg]‘,‘éc_%']gl‘ﬁ“&’;g‘;ﬁg‘_‘gﬂg}rfsec"’atb”s 1

CZ0358 Carbohydrate Binding Module 25A  Clostridium thermocellum CBM25 1,4-1,6-q-glucansse,;%ﬁgsz;igﬁgﬁézr;, and a-manno- 1

(20359 Cabohydrate BindingModule 224 Ruminococcus flavefaciens  CBMZ2 ambinoylans and arabinogalactans 025
(20360 Carbohydrate BindingModule 224 Ruminococcus flavefaciens  CBM22 arabinowylans and arabinogalactans 025
(20361 CarbohydrateBindingModule 62 Ruminococcus flavefaciens  CBMG2 | pects 1
(20362 Carbohydrate BindingModule 228  Ruminococcus lavefaciens  CBM22 ambinoylansandarabinogalactans 1
(20363 CabohycrateBindingModule 35 Ruminococcus lavefaciens CBM35 glactomannans 05
(20364  CarbohychateBindingModule 3A  Ruminococcus flavefaciens  CBMI3 agbinoglan 1
(20365 Carbohydrate BindingModule22C  Ruminococcus flavefaciens  CBMZ2 ambinoylans and arabinogalactans 1
(20366  Carbohydrate BindingModule 220 Ruminococcus lavefaciens  CBM22 ambinoylansandarabinogalactans 1
(20368  Carbohydrate BindingModule 226 Ruminococcus lavefaciens  CBM22 abinoylansand arabinogalactans 1
(2039  CabohyorateBindingModule 48 Ruminococcusflavefaciens  CBM4 134pgueans 1
(20970 Carbohydrate BindingModule 22F  Ruminococcus flavefaciens  CBMZ2 ambinoylans and arabinogalactans 1
203 CabohydrateBindingModule 358 Ruminococcus flavefaciens  CBM35 galactomannans 05
2032 Carbohydrate BindingModule 226 Ruminococcus lavefaciens  CBM22 ambinoylansand arabinogalactans 1
(0373 CarbohydrateBindingModule 22H  Ruminococcus flavefaciens  CBMZ2 ambinoglansand aabinogalactans 1
CZ0374  Carbohydrate Binding Module 221  Ruminococcus flavefaciens CBM22 both decorated z;?gblfgggeac?ar?faegsl,4-B-xylans and 0,5

20975 CabohydrateBindingModule 4C  Ruminococcus lavefaciens  CBM4 e 1
(20376 Carbohychate BindingModule 38 Ruminococcus flavefaciens  CBMI3 ambnananpectns 1
CZ0377  Carbohydrate Binding Module 4D  Ruminococcus flavefaciens CBM4 undecor‘;avﬁ?1l,ig_e€_rg1i3(-:§;§l:iéz;rjér?;iggcorated 1

(20378 Carbohychate BindingModule22)  Ruminococcus flavefaciens  CBMZ2 ambinoglansand aabinogalactans 1
(20979 CarbohychateBindingModule6A  Ruminococcus flavefaciens  CBMG  arabinowylan andweakly toarabinogalactan 1
(20380 Carbohydrate BindingModule 22K Ruminococcus flavefaciens  CBM22 ambinoylans and aabinogalactans 1
CZ0448  Carbohydrate Binding Module 9A Thermotoga maritima EBBFI\\A/I?JJZ- non-reducing ends of cellulose 1

A . 1,4-B-glucans and 1,3-1,4-B-glucans but displays a
CZ0465 Carbohydrate Binding Module 65A  Eubacterium cellulosolvens CBM65_1 preference for decorated 1.4-B-glucans (xyloglucan) 0,5



CBMs (CONT.)

Catalogue
Number

CAZy
Architecture

Carbohydrate Ligands mg/vial

CBM name Source Organism

- . 1,4-B-glucans and 1,3-1,4-B-glucans but displays a
CZ0466 Carbohydrate Binding Module 65A  Eubacterium cellulosolvens CBM65_2 preference for decorated 14-B-glucans (xyloglucan) 0,5

CZ0467 Carbohydrate Binding Module 78A  Ruminococcus flavefaciens CBM78 1.3-14-B-glucans, soluble 1,4-B-glucans, xyloglu- 0,5

can and galactomannans

(20468 Carbohydrate Binding Module 80A  Ruminococcus flavefaciens ~ CBM8O "3"'4'B'3“égi”;;]sd"g'g'l’;‘gt‘é‘;]g;‘gr}gﬁg"s' xyloglu- 5

CZ0469 Carbohydrate Binding Module 79A  Ruminococcus flavefaciens CBM79 1,3-1,4-B-glucans)2\'lsl%lgllljjlga1ﬁ4-B-glucans and 0,5

czoq0  CaroohydrateBindnModue  pyminococcusfiavefaciens  CBMRIO9D ineararabinans 05
204N CabohydrateBindingModule2b  Celllomonasfimi e epalass 05
20472 CabohydrateBindingModule6A  Bacilushalodurans o 13pgucans o 05
(20473 CarbohyorateBindingModule4A  Celliomonasfimi owe 13pguaans o 05
(2047  CabohyiateBindingModule6IA  Themotogamaritima  CBMsl \opgalactans 05
(20475 CarbohydateBindingModuleZ7A  Themotogamaritima CBM2I lepmannans o 05
(20482 CabohydateBindingModule2d  Thermobifidafusca BM2  oystallneformsofceluose 05
(20483 CarbohycrateBindingModule2F  Themmobifidafusca B2 oystalineformsofcelilose 025
(20484 CabohydrateBindingModule64A  Spirocheta thermophila  CBMB4  cystallmeforms of cellulose 05
(20500 CabofycrateBindingModule2b1  Cellomonasfimi  CBM2b1 palas 05
(0501 CabohydrateBindingModule2b-2  Celluomonasfimi evp2 palans 05
(20504 CabohydrateBindingModule75A  Ruminococcus flavefaciens  CBMTS ooguan 1
(20505 CabohydrateBindingModule76A  Ruminococcus flavefaciens  CBMT6 epguans 1
(20506 CabohycrateBindingModule56A  Baciluscirculans (BMS6  13-B-gucanssuchaslaminarnandcudan 1
(20507 CabohydrateBindingModule66A  Bacilussubtils eves fuctans 05
(075 Carbohydrate BindingModuleS7A. Bacteroices thetaiotaomicon~ CBMST wansandarabinonlans | 025
(20859 CabohydrateBindngModule S6A  Paenibacilussp. (BMS6  13p-gleanssuchaslaminarmandcurdan 1
(20862 CabohydrateBindingModule 568 Paenibacilussp. (BMS6  13B-gleanssuchaslaminarmandcurdan 1
(20873 CarbohydrateBindingModule VA Clostridium cellulovorans ~ CBMI7  non-crystallinecellulose and soluble 14-p-glucans 05
(2087 CabohydrateBindingModuleZA  Homosapiens e ogueans 1
(20875 Carbohydrate Binding Module 26A  Bacillus halodurans CBM26 o R o Y hose 05

(20876 CabohycrateBindingModule28A  Clostridumjosui evE cloolgosaccharidelgands 1
(0877 CabohydrateBindingModule4A  Themotogamaritma  CBMAI leogueans 05
(20878  CarbohycrateBindingModuleSIA  Clostridum perfringens ~ CBMSI galactoseresidues inolgosaccharides 1
(20889 CarbohycrateBindingModule 474 Streptococcusmitis (BM&7  fuosecontaningoligosaccharides 1
om0 caohareBiangotelos MRS come TSI
CZ0983  Carbohydrate Binding Module 5A Pyrococcus furiosus CBM5 chitin 1

CZI014  Carbohydrate Binding Module 63A Bacillus subtilis arpe  GEalEEnEaieieg s nse 2w g

terial expansin that promotes root colonization
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CBMs (CONT.)

C:Ear:;gel:e CBM name Source Organism Arcl‘ﬁﬁezc‘{ure Carbohydrate Ligands mg/vial
CZ1015  Carbohydrate Binding Module 32A Clostridium perfringens CBM32 LacNAcég&gﬂgﬁgﬁ:g—ﬁ@-w 1
""" 006 CabohydrateBindingModule66A  Streptococcusmutans— CBMG6  terminal fructosideresidue of fuctans 1
""" CZI07  Carbohychate BindingModule 328 Clostridiumperfiingens ~ CBM32-CBM32  galactoseresidues inoligosaccharides 05
""" (ZI018  CabohycrateBindingModle2A  Zobellagalactanivorans ~ CBM32  algnste 05
""" 09 CarbohydrateBindingModule 44 Clostridum celluolytioum ~ PKD-CBM44  celuoseand ofloglocan 1
| C2020  Carbohycrate Binding Module 364 Ceobacilusstearothermo- —cgyg, pulvln 1
""" 1021 CabohydrateBindingModule20A  Bacilssp.  CBM20  ododestins 1
21022 CabohycateBindingModule 28A  Caldicelsosinuptorbesci CBM28 clooigosaccharde igands 1
2026 Carbohydrate BindingModule 67A. Bacteroides thetaiotaomicron ~ CBM67 Lhamnose 1
029 CarbohycateBindingModule 224 RUMINOCOCCUSChampanel- gy yans 1
(1048 CarbohycrateBindingModule 48 Rhizobimsp. 1 cewes  gyogen 1

GFP-CBM

NZYTech has developed a series of CBMs fused with the green fluorescent protein (GFP). GFP is a protein composed of 238 amino acid residues (26.9 kDa)
that exhibits bright green fluorescence when exposed to light in the blue to ultraviolet range. GFP fused CBMs are excellent tools for cell signalling studies.

; (of.V4Y] ] ]
CBM name Source Organism Architecture Carbohydrate Ligands mg/vial
CZ0057  Carbohydrate Binding Module 3A Clostridium thermocellum GFP-CBM3 crystalline forms of cellulose 5
CZ0058  Carbohydrate Binding Module 9A Thermotoga maritima GFP-cBMg _thereducingendsof13-14-B-glu- 1

cans, 1,4-B-glucans and 1,4-B-xylans

GFP-CBM9_1-  thereducing ends of 1,3-14-B3-glu-

CZ0059 Carbohydrate Binding Module 9A Thermotoga maritima CBMO9 2 cans, 1 4-B-glucans and 1.4-B-xylans 1

(20069 CarbohycrateBindingModule3A  Bacteroidescelluosolvens  GFP-CBM3  cystallneformsof celluose o
(2000 CarbohycrateBindingModule3A  Acdothemuscelluolyticus  GFP-CBM3  cystallneformsof celluose o
007 CambohydrateBindingModule3A  Acetivibriocelllobticus  GFP-CBM3  cnystallneforms ofcelloose 05
20072 CabohydrateBindingModule38  Clostidumstercorariom~ GFP-CBM3 cystallineforms of celllose o
(20073 CabohydrateBindingModule3A Bacilussubtils  GFP-CBM3  crstallineformsof cellose. o
2007  CabohydrateBindingModule2A  Ampulbriacrossean  GFP-CBM2  ystallneformsofcelloose 05
(20075 CambohydrateBindingModule3A  Caldicelliosiuptorbescii  GFP-CBM3  cnystallneformsof celloose 05
(20076 CabohydrateBindingModule3A  Paenibacilusbarcinonensis  GFP-CBM3  cistalineformsofcelllose o
20077 CabohydrateBindngModule2A  Pyococcusfurosss  GFP-BM2  cystallinefomnsofchitn o
(2008 CabohydrateBindingModule2A  Themobifidafusca  GFP-CBM2  cystallneformsofcelluose o
(20019 CabohyrateBindingModule28  Themobifidafusca  GFP-CBM2  cystallneformsofcellvlose 05
(70080 CarbohyorateBindingModule2C  Thermobifiafusca  GFP-BM2  cystallineformsofcellilose 05
20081 CabohydrateBindingModule3A  Clostridumclarfwm  GFP-BM3  cstalineformsofcelllose o
(20082 CabohycrateBindingModulel0A  Teredinibactertumere  GFP-CBMIO  cystallinefornsofchitn o
(20083 CarbohyrateBindingModulelOA  Cellvbriojaponicus GFP-CBMIO  costallinefomsof cellose i



GFP-CBM (CONT.)

C:Ea':ﬁ":e CBM name Source Organism Arclﬁ:\ezc{ure Carbohydrate Ligands mg/vial
CZ0084  Carbohydrate Binding Module 3A Clostridium acetobutylicum GFP-CBM3 crystalline forms of cellulose 1
(20085  CabohydrateBindingModule2A  Butynvibriofirisolvens  GFP-CBM2  cystalineforms ofcelllose 05
(20086 CarbohycrateBindingModule 1A Tichodermareesel GFP-CBMI  costallimeformsofcelluose o
(20087  CarbohydrateBindingModule A Neocallmastixpatridarum  GFP-CBMI anystallneformsof celose 05
(20088 CarbohycrateBindingModule2E  Thermobifidafusca  GFP-CBM2  cnystallneformsof celiose 05
S e ystalline forms of cellulose;
CZ0089 Carbohydrate Binding Module 63A Bacillus subtilis GFP-CBM63 the protein is a bacterial expan- 1
.................................................................................................................................................................. sinthat promotesroot colonization ...
CZ0090 Carbohydrate Binding Module 2F Thermobifida fusca GFP-CBM2 crystalline forms of cellulose 0,5
20000 CabohydrateBindingModule2s  Thermobifilafusca  GFP-BM2  cstallineformsofcellose 1
(20092 CarbohycrateBindingModle 64A  Spiochaeta thermophila GFP-CBM64  cystalineforms of celllose o
(20093 CaboydrateBindingModule2d  Thermobifidafusca  GFP-CBM2  cystallneformsofceliose 7
(2009  CarbohydrateBindingModule3A  Clostridium cellulolytiom  GFP-CBM3 cnystallineformsof cellulose o
(20095  CarbohychateBindingModule3C  Clostridum themnocellum ~ GFP-CBM3 nystallineformsof cellulose 7
(7009  CabohydrateBindingModule3A  Clostidumstercorariom~~ GFP-CBM3 cystallineforms of celllose o
042 CabohydrateBindingModule6lA  Thenmotogamaritima GFP-CBMEI lepgalactans 05
""" O CarbohycrateBindingModule 274 Thermotogamaritima  GFP-CBM2  \4Bmamans 05
(20286 Cabohydrate BindingModule 308 Clostridium thermocellum  GFP-CBM30  corated Geliioee) and docorated. 1

(xyloglucan) 1,4-B-glucans

decorated and undecorated

CZ0335 Carbohydrate Binding Module 22A Clostridium thermocellum GFP-CBM22 1,4-B-xylans; it also binds to 1
............................................................................................................................................................................... 1314-B-glucans

CZ0342  Carbohydrate Binding Module 11A Clostridium thermocellum GFP-CBM11  1,3-1,4-B-glucans and 1,4-B-glucans 1
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" xwloglucanandgalactomannan;

(70346 Carbohydrate BindingModule 62A  Clostridium thermocellum GFP-CBM62 g;ﬂ;‘éfg'sf;?.!}z’Eﬁgﬁ”s'f,?iﬁ“e‘:e 1
et oottt re ettt ettt sessesseesoeoessoessosssresseesseesrssreses DOYSACCTIRNIRS eeseeseeseese

CZ0354  Carbohydrate Binding Module 6A Clostridium thermocellum GFP-CBM6  arabinoxylans and arabinogalactans 0,25
(2049  CaohydrateBindingModule4A  Cellvlomonasfimi GFP-CBMA  13pgucans o
(20497 CabohydrateBindingModule6A  Bacilushaloduans  GFPCBMG6  13pgucans 7
(20502 CarbohydrateBindingModule2b1  Cellulomonasfimi GFP-CBMZb1  l4Bwians o
(20503 CarbohycrateBindingModule2b2  Cellulomonasfimi GFP-CBMZb2  l4pwlans 7

71031  Carbohydrate Binding Module 32A Clostridium perfringens GFP-CBM32 LaCNAC_gE'e[t’;FQL"’Cngﬂi'J"Q)' B-D-N- 1

CZ1032 Carbohydrate Binding Module 66A Streptococcus mutans GFP-CBM66 terminaLffr?rEt&saigse residue 1
(2033 CabohyrateBindingModule32A  Zobellagalactanivorans  GFPCBM32  algnate 05
(203 CabohydrateBindngModule 48A  Echerichiacoli GFP-CBMAB gyogen 05
(21035 CarbohyrateBindingModule 44A  Clostridium cellulolyticum ~ GFP-PKD-CBM44  celluloseand yloglucan o
(1036 CarbohydrateBincingModule 34A  Geobacillsstearothermophilus ~ GFP-CBM34  pululan 05
2037 CarbohycrateBindingModule 48A  Nostocpunctiforme GFPCBMS gyogen 05
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GFP-CBM (CONT.)

. (o.V4'} . .
CBM name Source Organism Architecture Carbohydrate Ligands mg/vial

CZ1039  Carbohydrate Binding Module 28A Caldicellulosiruptor bescii GFP-CBM28 cellooligosaccharide ligands 1
CZ1040 Carbohydrate Binding Module 57A  Bacteroides thetaiotaomicron GFP-CBM57 xylans and arabinoxylans 1
CZ1041  Carbohydrate Binding Module 22A  Ruminococcus champanellensis GFP-CBM22 xylans 1
CZ1043  Carbohydrate Binding Module 32B Clostridium perfringens GF&C’&%’} gaéﬁgg?czisg?igzssin 0,5
CZ1045 Carbohydrate Binding Module 34A Escherichia coli GFP-CBM34 starch 1
CZ1046  Carbohydrate Binding Module 67A  Bacteroides thetaiotaomicron GFP-CBM67 L-rhamnose 1
CZ1047  Carbohydrate Binding Module 48A Rhizobium sp. GFP-CBM48 glycogen 1

2Z-CBM

ZZ-CBMs are modular proteins where different CBMs are fused to the immunoglobulin G (IgG) binding ZZ domain of protein A from Staphylo-
coccus aureus. This ZZ domain protein derivative is particularly recommended to mediate the anchorage of antibodies to cellulosic supports.

Catalogue

CAZy

Number Source Organism Architecture Carbohydrate Ligands mg/vial
CZ0498  Carbohydrate Binding Module 3A Clostridium thermocellum ZZ-CBM3 crystalline forms of cellulose 1
CZ0499 Carbohydrate Binding Module 64A Spirochaeta thermophila 77-CBM64 crystalline forms of cellulose 1
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MINI-CELLULOSOMES

CELLOBIOSE DEHYDROGENASE

XYLOSE ISOMERASE

* Structure of Clostridium thermocellum Mini-Cellulosome
(PDB EMD-1823), #CZ0065, pg 60
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MINI-CELLULOSOMES

Itis well established that cellulosomes are elaborate “Lego”-like structures that perform the efficient hydrolysis of plant cell wall recalcitrant
polysaccharides. Previous research on designer cellulosomes has shown that cellulosomal cellulases act together in an enhanced synergistic
manner in the degradation of cellulosic substrates. At NZYTech, we can integrate our current knowledge on the mechanisms of cellulosome
assembly and protein function to produce highly efficient multi-enzyme complexes for all biological processes that might benefit from en-
zyme proximity. In this catalogue, NZYTech has made available three novel mini-cellulosome combinations but can cooperate with different
partners to produce tailor made novel mini-cellulosomes combinations.

C;Ea':‘obgel:e 2l AL T Arcl'ﬁ:\ezc{ure £ Opt’i)rlm.'lium Tem?JZ:iaTl:jrr:UC) TIE{
CZ0065 Cellulase 8A, Mini-Cellulosome  Clostridium thermocellum 3xGH8 + Coh-Coh-Coh 3.214 5.0-75 60 1

| CZ0066  Cellolase 8A, Mini-Cellvlosome _ Clostridium thermocellum ~ 3<GHB + Coh-CBM3-Coh-Coh 324 5095 60 | 05
Czoops  Lichenase20AMini-Celluo-  cipsriym thermocellum  3<GHI6 + Co-Coh-Coh 32173 5570 65 05

CELLOBIOSE DEHYDROGENASE

Cellobiose dehydrogenases (CDH) are extracellular enzymes produced by various lignocellulose-degrading microbes. They oxidize soluble
cellodextrins efficiently to their corresponding lactones by a ping-pong mechanism using a wide spectrum of electron acceptors including
quinones, phenoxyradicals, Fe3*, Cu?* and triiodide ion.

Catalogue - (of. V4] Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature (°C) vial
CZ0960 Cellobiose dehydrogenase Podospora anserina CDH 1..99.18 50 30 0,25

XYLOSE ISOMERASE

Xylose isomerases are enzymes that catalyze the interconversion of D-xylose and D-xylulose. These enzymes belong to the family of isomer-
ases, specifically those intramolecular oxidoreductases interconverting aldoses and ketoses.

Catalogue - CAZy Optimum Optimum mg/
Number Enzyme Source Organism Architecture EC pH Temperature (°C) vial
; Bacteroides
Cz0887 Xylose isomerase A thetaiotaomicron N/A 5315 6.5-7.5 37 1



TERMS & CONDITIONS

By placing an order, CUSTOMERS accept all terms and conditions of this agreement.

CUSTOMERS that do not agree to the full terms and conditions of this agreement should not place an order. Once a customer
accepts these terms and conditions the CUSTOMER cannot subsequently decline or modify any term or condition without the
prior written consent of NZYTech.

Use of Products

NZYTech products, services, kits and reagents are for laboratory research and in vitro use only. CUSTOMERS must read all relevant
information about the product before starting the work. Please visit our website to find out more details about the Products,
Product Brochures and Material Safety Data Sheets (MSDS) available for download. NZYTech Products should NOT be used
as Agricultural or Pesticide Products, Cosmetics, Drugs, Food Additives or Household Chemicals. NZYTech products may not be
reformulated, repacked or resold by CUSTOMER in any form without consent.

Warranty

NZYTech warrants that its products comply with the specifications indicated in the accompanying technical brochure as long as
the product itself has a valid Certificate of Analysis (CoA). If a product fails to comply with its specifications, NZYTech should be
informed as it may choose to replace it free of charge or refund the purchase price. This warranty applies only to products that
have been handled and stored in accordance with NZYT recommendations/specifications.

Complaints

Complaints regarding product guality will only be accepted as long as the relevant product has a valid certificate of analysis
(CoA). NZYTech will require the CUSTOMER to provide all the necessary information in order to process the complaint accordingly,
i.e., include invoice number or Purchase Order number, batch number, problem description and evidence to sustain the com-
plaint.

Pricing

Prices are shownin Euro (€). Prices may be subjected to change without prior notice. NZYTech, at its own discretion, may require
pre-payment of any order. Specific written quotations are valid for 90 days, excluding promotions, for which quotations are
valid for 30 days.

Orders

If applicable, when placing your order please refer the quote or pro-forma invoice number. NZYTech may not initiate
the invoicing process without a Purchase Order. NZYTech will not accept orders by phone. Orders are only accepted via website
(online store), e-mail or fax. If you order via our website (online store), we will guarantee the price shown at the website at that
time. Prices shown in catalogue and NZYTech website exclude VAT, which might be applied when the invoice is issued. At NZY-
Tech sole discretion, shipment will be made promptly if orders have been fully paid.

Payment Terms

For international sales, advanced payment may be required, and, in such cases, orders are only processed upon our bank’s con-
firmation of money transfer. Banking expenses shall be fully supported by the CUSTOMER. In specific cases, the production will
take place prior to bank validation of money transfer.

For Portugal and Spain, invoices will be due within 30 days from issue date. Advanced payment may be required.

Once an order is accepted by NZYTech, it can only be cancelled in cases where production on demand did not take place. In the
specific cases of Services, including Gene Synthesis, Cloning, Mutagenesis, Protein Expression, Peptide Synthesis, DNA sequencing
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and Oligonucleotides, services that are only produced on demand, NZYTech will not accept the cancelation of any such orders
and the CUSTOMER will be responsible for payment of the total amount of the invoice in case of cancellation.

Shipping Costs

Spain (Main Land): 9 €

Portugal (Main Land): 5 €

Austria, Belgium, Denmark, France, Germany, Ireland, Italy, Luxembourg, Poland, Sweden, The Netherlands, United Kingdom: 25€
Bulgaria, Croatia, Czech Republic, Estonia, Finland, Greece, Hungary, Latvia, Lithuania, Romania, Slovakia, Slovenia: 50€
Albania, Andorra, Belarus, Bosnia Herzegovina, Cyprus, Gibraltar, Iceland, Kosovo, Lichtenstein, Macedonia, Malta, Moldavia,
Monaco, Montenegro, Norway, San Marino, Serbia, Switzerland, Ukraine, Vatican: 125€

All other geographic areas: Upon quotation (in these cases shipping costs are additional to the price of the products and fully
supported by the client).

Products that require ultra-low temperature shipping will have an extra cost for dry ice (29 € / shipment).

Custom fees, if any, related to the clearance of goods upon product arrival to the destiny country are of CUSTOMER responsibility.

Eurofins Genomics

Eurofins Genomics Products and Services will be shipped directly by Eurofins.
Shipping Costs for Portugal and Spain: 8,5€ for orders below 200€ (Without VAT).
Eurofins and NZYTech Orders cannot be combined to save shipping.

Product Shipping and Delivery

All products are transported in the appropriated conditions to maintain intact all the properties inherent to their expected
output. NZYTech can ship at different temperatures products to be stored according to product label temperature indications
in the cases where this does not affect product quality. Regarding Incoterms, NZYTech can deliver goods with the following De-
livery Terms: DAP — delivered At Place of Destination, where we handle the shipment from our facilities to Customer’s address
(all shipping and customs fees on NZYTech’s responsibility); DPU — Delivery at Place Unloaded, formerly referred as DAT — De-
livery at Terminal, or EXW — Ex-Works, when using a Customer’s courier account (all shipping and customs fees on Customer’s
responsibility). In specific cases, like CAZymes, Analytical Products, Molecular Diagnostics kits, Molecular Services, custom and
bulk orders can take longer to produce and ship the goods. All Services, including gene synthesis, DNA sequencing and oligonu-
cleotides, are only produced on demand and, therefore, each order has its own deadline. For most countries, the delivery occurs
within five working days, except in case of stock rupture.

In case a customer requires any certification to be sent with the goods, i.e., Certificate of Origin or ATR forms, these require-
ments must be stated upon placement of the order, as these documents will be provided at an additional cost.

Return Policy
NZYTech CUSTOMER Service is available to assist you in every way possible if a problem arises with your order. The CUSTOMER
must inspect all packages immediately upon receipt and store the goods at the designated storage temperature.

CUSTOMER will only have 14 calendar days to notify NZYTech if any damage or discrepancy occurs. After this period, NZYTech
will assume that the products were properly delivered and no longer accepts any complaint regarding packaging, delivery or
other. In case of any damage occur, please retain the damaged goods, packing material and shipping documents and please
notify our Customer Service through e-mail at info@nzytech.com. If the damage requires you to return the goods to NZYTech,
our Customer Service will provide assistance, shipping instructions and authorizations. If an item is shipped to you incorrectly,
as the result of a mistake from our Logistics team, please contact our Customer Service through e-mail at info@nzytech.com,
and we will take a quick and appropriate action to correct the problem. At NZYTech sole discretion, returns may be accepted
for items stored at room temperature and that have been ordered by mistake but will be subjected to a processing fee of 30%
to cover costs.

For e-commerce online orders carried out by consumers, if applicable, the return period without any cause is 14 calendar days
from date of receipt of goods.



Discontinuation of Products
We reserve the right to discontinue any product without prior notice, unless NZYTech has provided a long-term confirmation of
delivery.

Gene Synthesis and Custom Cloning: Representations and Indemnities

NZYTech can clone synthetic genes into custom vectors. CUSTOMER will provide the custom vectors necessary for NZYTech
to provide the requested services. Such custom vectors shall remain the property of CUSTOMER throughout the cloning and
sequencing process. CUSTOMER hereby grants NZYTech a limited, non-exclusive, royalty-free license to use the custom vectors
and the gene sequences for the purpose of performing the services. By agreeing to the terms and conditions of this Agreement
and providing NZYTech with the custom vectors and the gene sequence, CUSTOMER, at its own risk and liability, represents and
warrants that it has the power and authority to grant the foregoing license, or otherwise has obtained all licenses and rights,
including all intellectual property rights, necessary for NZYTech to provide the requested services.

For custom cloning projects, no turnaround guarantee is offered. If NZYTech fails to clone the DNA fragment in three attempts
(for commercially available vectors shipped directly from the manufacturer) or two attempts (for all other vector prepara-
tions), NZYTech reserves the right to ship the gene cloned into our in-house vector or as a linear PCR fragment and refund to
CUSTOMER the custom cloning fee.

All genes resulting from gene synthesis and/or cloning services are stored at NZYTech for a three-month period. After this
period, nucleic acids provided to CUSTOMERS are destroyed. Custom proteins are not stored in-house after dispatch to clients.

Peptide Synthesis: Representations and Indemnities

Unless otherwise stated, all peptide quantities/amounts mentioned on our website and all our documents including but not
limited to quotation, projects, reports, invoices are gross weights. Gross weight includes not only the target peptides but also
fragment peptides, salts and residual water. Net peptide weight indicates the actual weight of the peptide component of your
sample, and is usually 60-70% of the total gross peptide weight. Custom peptides are not stored in-house after dispatch to
clients.

Disputes and applicable law
These terms and conditions are subject to Portuguese law and, in the event of any dispute, the parties shall recourse to the
courts of the city (“comarca”) of Lisbon.

Information made available on a permanent basis in Compliance with article 10 of the E-commerce law (Decree-Law n.2
7/2004, of 7 january, as amended) and seller of the goods and services.

Name: NZYTech, Lda.

Address: Estrada do Pago do Lumiar — Campus do Lumiar, Edificio E - 12 andar — 1649-038 Lisboa, PORTUGAL
Email: info@nzytech.com

VAT number : 508432901
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