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O (B MR F AR > &RIT—RILA KM Z B E R FZY0027, o 41 H5t KR
% A0 KRG ) A K B a4 AR L 5 ik BB i A XLEL . 16S rRNA 2K ) 5 A= 2 F Illumina NovaSeq
#= Oxford Nanopore PromethION | 5 4% K 4> 2 [F 28 ) 5 %+ B #k FZY 0027 #t47% % . 128 dbCAN.
EasyCGTree. BRIG #= Easyfig % 4 #4115 & F 23 B A FZY0027 #= 4 ## 45 %4 4% H (Saccharophagus
degradans) 2-40" # AT b4, £ 3,5-—AH H KA BR(3,5-dinitrosalicylic acid, DNS)i% Wl & % & /K i
ﬂé: M., [4 3R] B4 FZY0027 5 S degradans 2-40" 4 16S rRNA A F & 7] A8 E 1L 5] 99.9%, #7
K ® A VR M H (S degradans) FZY0027. % B MRAE KR 0y . RIAEAoH & AT 7= 4 4%
:;/? MERERZD, oA A4 228, 1.7542 1.10 mg/mL. ##k FZY0027 A F 04K 5178 381 bp, 3
YaFh 4156 NEE, GHC A& H 45.8%. B+k FZY0027 5 S degradans 2-40" #9-F 3447 3 B — 5%
(average nucleotide identity, ANI). -F 3% & 2k BR — 2 M (average amino acid identity, AAI)#F=
DNA-DNA 4~F % X (digital DNA-DNA hybridization, dDDH){& 55| 4 96.5%. 96.7%#= 70.0%. £
BRIKAC A M) 7 VR B A B R R AT 303 AN AR, P, HAk FZY0027 4= S degradans 2-40" 4 5|
A ¥ F /K fi% B (glycoside hydrolases, GHs) L MR E 137 N2 130 A~ A4k FZY0027 B4 % />
ALy, REABEF S HEKMBOAR, X5 B FZY0027 3o R IRAE 69 KR 48 ) 5k e 45 R —
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Abstract: [Objective] To analyze the polysaccharide hydrolysis activity and genomic
characteristics of a Gram-negative bacterial strain FZY0027 isolated from intertidal seawater.
[Methods] The strain FZY0027 was identified based on the morphological characteristics, 16S
rRNA gene sequence, and the whole genome sequence determined by Illumina NovaSeq and
Oxford Nanopore PromethION. Bioinformatics tools such as dbCAN, EasyCGTree, BRIG, and
Easyfig were used to compare the strain FZY0027 with Saccharophagus degradans 2-40". The
3,5-dinitrosalicylic acid (DNS) method was employed to measure the polysaccharide hydrolysis
activity of strain FZY0027. [Results] The 16S rRNA gene sequence showed the similarity of
99.9% between strain FZY0027 and S degradans 2-40", and thus strain FZY0027 was
preliminarily identified as S degradans FZY0027. The highest levels of reducing sugars (2.28,
1.75, and 1.10 mg/mL, respectively) were produced by FZY0027 through the hydrolysis of starch,
xylan, and mannose. The genome of strain FZY0027 was 5 178 381 bp, encoding a total of 4 156
genes, with the G+C content of 45.8%. The average nucleotide identity (ANI), average amino acid
identity (AAI), and digital DNA-DNA hybridization ({DDH) values between strain FZY0027 and
S degradans 2-40" were 96.5%, 96.7%, and 70.0%, respectively. A total of 303 genes were
annotated in the Carbohydrate-Active Enzyme database, and there was a significant difference in
the number (137 and 130, respectively) of genes encoding glycoside hydrolases (GHs) between
strain FZY0027 and S degradans 2-40". Strain FZY0027 carried multiple genes involved in the
hydrolysis of starch and xylan, which was corresponding to its strong ability to hydrolyse starch
and xylan. However, compared with S degradans 2-40", strain FZY0027 could only hydrolyse a
few polysaccharides under the experimental conditions in this study, which suggested that this
strain may require specific culture conditions to fully exert its polysaccharide hydrolysis ability.
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[Conclusion] Strain FZY0027 is a versatile polysaccharide-hydrolyzing bacterium with the

potential for bioresource utilization.

Keywords: Saccharophagus degradans; polysaccharide hydrolysis activity; genome; bioinformatics

analysis
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Z, AR S AW T 2R AR M S R e AL
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V-SR], REAE 20 A1) T 21 Ry S AH ) 4
R, 2 B TR HGE K 2 BN S i 2 T
A Z —, BN BPEERRE P W
(BRIE R PR 2-40" HAT 7=t WA RE L ) 4n
H o W B- B Jig B (B-agarase, EC 3.2.1.81)
Aga50D H A — & MR IE M AT B, il A9 i
MR K 30 °CY, S degradans 2-40" 2B Y
PLHIERHT 5 A B-B5U5 M (AgaS0A . Agal6B,
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25 BSRTE S degradans 2-40" 4> 3L 4H
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AOBEENM I REA RIS . SAh, S
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PHB) Y AT Rp2 A =3, o] LUR i s R R4 by
ok W, 7E I R iR 1B 2 fb T B (alginate
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B T HERE 2-40T Z A1, DR N S R R
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1) Agal6B —E1EN 93.7%, HEHY Agyl
J&F GH16 (glycosyl hydrolase family 16)% %,
TK A W 1Y) 7 0 S SRR R 7S 0 R B
PURENS N H A& LS TR b i 1 W
B Myt-1, 5 57 Y 0% 0 1Pk e IR h 24 i
AlgMytC, J&T PL7 (polysaccharide lyase family
NEIERLG, AlgMytC 5EEkE 2-40" /Y Alg7A &
FEFR P4 —EE N 95.9%, {HTE B 25 5% (pH
8.5-10.0) 1 F I H Fam Ay wEHE 1", Htkar L,
S degradans 7£ Z Hl 7K i S HAT B EE A BESE AN
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rb, RSO A DX )4 0 3R J2= WK PR A — Bk
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FUSBOBARE SRR 107, B 50 pL WA T
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KSR NS R ERR R 2 107 J5 1925
URAE T R2A [EASEFRIE I, BT 28 °ClE IR
5do MiJE, PRERSIETESARRIMER, 7 R2A
Stk BT RISk R 5 . RIS R FZY 0027
J&, CE 4 CORAEE, IFRIBGE RV T 1 mL
14 0.5% AR E 5], BT -80 °CIL
1.2 EHRNEE
121 EHMESENE

RIPRTE R2A Bl TR0 . R2A Bl bE o
BE. 2216E BiREE SRR AR R R IRA
w))FI 22168 BEAEMEIG IR I 3 d R MEREE IR
fiE, Ferh BN FIBNE M [ A= A=W TR (118 By
A BRA A RIS L7358 10%F0 15%.
22 IR R & (bt R R R wl) it
782 R YL I3 38 2o 375 S5 L B L A T 2
(VLA AR A FRA F])
1.2.2 BEHRAY 16S rRNA HEE L FE

218 Ezup FEUAHR L 4] DNA 425
G TAY) TR A FRA v [ E UL
PEHCAN TR JE [N 41 DNA . DUFT e B 5 [ 41 DNA
AR, FH4ATE 16S rRNA KK FH 5 | W kf 7
PCR " 3012 5] 27F (5'-AGAGTTTGAT
CCTGGCTCAG-3")#l 1492R (5'-GGCTACCTTG
TTACGACTT-3") i 24 T4 TR (i) A
B Hl A . PCR A FR (25 pL): 2xPCR
Master (B532081) 12.5 uL, b=, Fi#51495(10 pmol/L)
%1 uL, DNA EifR 0.5 L, ddH,0 10 L., PCR
PR . 95 °CHIARPE S min; 95 °CARPE 30 s,
54 °CiRk 30s, 72 °CIEAH 100 s, 34 MEH;
72 °CHEf# 5 min, B 5 pL PCR =¥y, 7E&A
SuperRed/GelRed #%PFRYLHELH) 0.8%Iht i it i
b, 160 V HLYK 20 min, FEAERERE AR T Mg
A 16S rRNA JERW 7 i AE T A TR (i)
ey A RN W) 58 1%, B T 157 511 5 NCBI BLAST
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joining, NJ)ZEHE RGP, bootstrap B 1
EAAAESR 1000 KU,
1.3 H#k FZY0027 ERFEEMF

W T PR B2 Bl B 2216E A B 5% b
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AT S B DU (A ), i PRI ZH 00 e 4
RAFIH Unicycler (v1.0)igEf74H 217181

o 5 IR 2H $iHiE 42 22 3] GenBank I ] NCBI
) PGAP™ (https://www.ncbi.nlm.nih.gov/genome/
annotation_prok/)Fl eggNOG (https://eggnog-mapper.
embl.de/) FELL T LT SR A AT FE RO, 4%
120 i BRSSP, (] EasyCGTree
B AF A (https://github.com/zdf1987/EasyCGTree4)
TR Bk FZY0027 1) bac120 R 48K & 122,
HEid iTOL 7EZE T H.(https://itol.embl.de/) ¥ 5
iR B MG Rkt A o o ]
Genome-to-Genome Distance Caculator (GGDC)
1E 28 1. H (https://ggdc.dsmz.de) 1T & B

FZY0027 5k S w145t DNA-DNA 43
T-2%5% (digital DNA-DNA hybridization, dDDH)
™), ffi ] Kostas Lab AYTEZL T H (http://enve-
omics.ce.gatech.edu/g) T34 B Bk 0] f) ~F I AZ 1 iR
— &P (average nucleotide identity, ANI)FI-14
3 R — 2 P (average amino acid identity,
AADPY,
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oy F IR H KL £F 4k K (carboxymethyl cellulose,
CMC) By 2 B 2 filh 5 1% 3% % (minimal basal
medium, MBM) (g/L)% : # i 10.0, Fifig 15.0,
MR 25.0, pH 7.2. XTFBHIREGIGEAI, LA
R2A (FEFHRIN 25 g )k 2216F S 3ERIR; 77
FEOSIMZHRE R 1.0% (B AR B 50 B B i i
5 1.5% (BRI BOBE NI 5. K4
PG BOFARLE 28 °C IR E 4 d, Yo )5 AN B 57
W) R L TE R B, R B T AL A = A o
T HE—B IR E bR FZY0027 XA [R] A 4 5 5k U8
ZHEFI B L, #4100 L ZZ MR 0.5 (1)
BT, BN 2 10 mL Z2HE 538 b . DL R2A (5
FHASIN 25 g W) R SLRt B IR AN E AR
0.2% (5 E AT B0 9 Z P 5, I3 A R e e
ERI FE RO A B IRAT « BERY . Y TRR AN |
ARERWE, HEERM. TR, LT, M
e B BURME . RPLE . R . SR
TRBREE K. 28 °CiRH:FE—JE, 8 000 r/min
B30 10 min WUE BIHWR, SR 3,5- K
1% (3,5-dinitrosalicylic acid, DNS)Z: & I 17 W
HR A SO Y e DA S R 22 ) K i fE T T
iR Z . Ei# 1 mL, DNS %5 2 mL,
23t 5 min PAKIRZIEN, VKOKREGE %
% 15 mL, M5E 540 nm AW OC (G . FE4 ST
W 3N ER, NMEMEBR I 2GR =
EROpiE
1.5 FRKLEMTEME TR

WAk FZY0027 )oK 1k & ¥ 1 Y i
(carbohydrate-active enzymes, CAZymes) il 1
CAZy $la)EF NCBI ¥l 1EXT L iR1E ., CAZy
(http://www.cazy.org/)J& T%& F oh e g4 42 12
e KT RENS B L o R 52 oK Ak & W R &
BP0 B2 0 — A B P SRR o I B R oK
A T P BG4y T N R3S BT K R
(glycoside hydrolases, GHs) . ¥ 1 ¥ #% fif§ 2

(glycosyl transferases, GTs) . Z i 24 fif fiff 2
(polysaccharide lyases, PLs). i 7/K{b& Rl
(carbohydrate esterases, CEs) . i Bl #& He fiff 28
(auxiliary activities, AAs) 5k /KL A WIS AR
(carbohydrate-binding modules, CBMs) . #| Fi
dbCANI2Y (https://beb.unl.edu/dbCAN2/index.
php)7ELR T HK FZY0027 By g fith B 8] 42 KL 2 7
15 CAZy %4 P #F 47 booxd i B 1k iR
HMMERP B Heost TH, B E-value<1E-15
SpER
1.6 ERFENEMNEREZDT

I CAZy BHaETERAE R, Atk
FZY0027 55 S degradans 2-40" 2 5K fift Bific £
WEAH DG A 5 A 3, DL B 9 3 1) 22 WK i v
fEZER. A BRIG (v0.95) (https://sourceforge.
net/projects/brig/)>* 47 3 [ 4 FRAE 434, 15
BLAST-2.9.0+ 14 3y 5 K 41 /¥ 41 be X i) 1
(E-value ¥4 1E-10, —ZMERE R 50%). LI
Bk FZY0027 HIZENANE NS H A, HLAbRIE
B bk S degradans 2-40" 1E b XF HLE A,
GenBank #2158 K 41 SC4F6 A BRIG #04, 14
AL E . (R Easyfig (http://easyfig.
sourceforge.net/)" St i #k FZY0027 #1 S degradans
2-40" 4T3 PR A L2 M PTRRAR 43 HT

2 ZXR53#

2.1 EHHDBEMEE

MR FZY0027 S 24 [RIIPERE, Rk Fh
% R2A FHRIFE T 28 °C 1572 12 h 5, TETELIA
B, (B 1A); ZHERNZE 2216E FARIFE T
28°CHER 72 h 5, Wik2IE, BE, Him
W BB RIG(E 1B). fEBES e T, Wik
FZY0027 (AR 2AFIR, HAK/NA(2.5-3.5) pmx
(0.8—-1.2) um, AuwAHIE, KA KL
1C). % PCR 34 | ¥4I & FIPHZ 5 4RA5 Pk
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FZY0027 ) 16S rRNA H:[H 551N 1355 bp,
ZFHIH) GenBank 55 OR502370, A4
NCBI FEXf A45 53R, 5 #I#k FZY 0027 £ 16S rRNA
B R 4 AH DL BE o v B TR MR A . R BE B
(Saccharophagus sp.) AG21 (99.9%). S degradans
2-40" (99.9%). Saccharophagus sp. Myt-1
(99.9%) . Gamma proteobacterium R0O01 (99.9%) .
S degradans HMES281 (99.9%) . Saccharophagus
sp. HK-S109 (99.9%)#1 Saccharophagus sp.
MM1-2b (98.8%). fi FH¥EZA v 2 /R 1l G
(Burkholderia cepacia) ATCC 25416" (GenBank
BT AF097530)E Ah 2, HETF 16S rRNA

SEICRA NI EMENRELFTWN, HK

FZY0027 5 Saccharophagus sp. Myt-1 . S
degradans 2-40" . Saccharophagus sp. AG21 .
Gamma proteobacterium RO001 . S degradans
HMES8281 # Saccharophagus sp. HK-S109 F4E
TE—ie, e T i iR RS, Bzl A%
fH} 100% (B 1D). HiL, WKk FZY0027 #)
WK NI RPEVEE R, fr4 A S degradans
FZY0027, J& T2 49K L (Cellvibrionaceae) . y-
TIE T — 5t .
2.2 EHRKRREZEEEM

Zo XLt )5, PR FZY0027 TET8
v J] FEDE A i W P (181 2A 2B). i W 8
77 AR ) i DR R e TR A R A B I 2 W L

A

—— Burkholderia cepacia ATCC 25416" (AF097530)
Litorivivens aequoris KMU-37" (LC167346)
—TL Litorivivens lipolytica HITF-TT (KM017973)
Dasania marina DSM 21967" (KB891588)
Gilvimarinus chinensis DSM 19667" (ARIX01000006)
Gilvimarinus polysaccharolyvticus YN3T (HM437226)
Gilvimarinus japonicus 12-27 (LC125208)
Cellvibrio japonicus Uedal 07" (CP000934)
Cellvibrio diazotrophicus ES0T (JQ922426)
Cellvibrio gandavensis R-4069" (AJ289162)
Umboniibacter marinipuniceus DSM 25080 (REFJ01000011)
Saccharophagus sp. MM 1-2b (HQ882703)
Saccharophagus sp. Myt-1 (AB566414)
Saccharophagus degradans FZY 0027 (OR502370)
Saccharophagus degradans 2-40" (CP0002820)
Saccharophagus sp. AG21 (JQ699229)
Gamma proteobacterium R001 (JF317346)
Saccharophagus degradans HMES281 (JQ762407)
Saccharophagus sp. HK-S109 (KJ123696)

L— Microbulbifer taiwanensis CC-LNI1-12" (FR822983)
Clade

Tree scale: 0.05

0.86

1 EHk FZY0027 AEMF RIAER ARG & F L
Figure 1 Biological phenotypes and phylogenetic position of strain FZY0027. A: Colony morphology of

strain FZY0027 cultured on R2A medium 28 °C for 3 days. B: Colony morphology of strain FZY0027 cultured
on 2216E medium 28 °C for 3 days. C: Transmission electron micrograph showing the cell morphology of
strain FZY0027 cultured on 2216E medium 28 °C for 3 days; Bar: 1 pum. D: Neighbor-joining phylogenetic tree
based on 16S rRNA gene sequence of strain FZY0027.
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TR €T AS BE o 3RS /K A I 7 A B B IS SR
@ SHIKY CMC RANEE YA 2C) NI
LR 1 h )5, A 1.5 mol/L NaCl
R ST A ARG DX 35 ), A R TR R I
N IR K 2B s S 7E & IR anve
Hr(E 2D)YFIEEHE (] 2B, 2F) - H B
HWCT FERE IR R I BB I X 4N 5
T ] PR Ay 2 L () T J G 7 1 A I il 1 2, 3
WITR Pk FZY0027 X Bt . €8 . B CMC
HA—ERKIATEE . 18id DNS e ki E
ODsyo, MR FUME bR v M 2 i 5 S iy 7™ A= i ik
JEE SR, AR AR FZY0027 XF £ A K i
PE(E 3). FEMANZ KRR, Wk
FZY0027 XFTEM BI/KAGRE Tk, 77 A A8 Ji
WA N 2.28 mg/mL, S5XFREAHHC HA W B3
PSR, HUOEAREM1.75 mg/mL) . H &R
(1.10 mg/mL). ¥ ¥R 4N(0.41 mg/mL)., R
(0.22 mg/mL). HRERFE % (0.15 mg/mL). fllfh
4% (0.12 mg/mL). JLTFi(0.12 mg/mL), F
$iE(0.12 mg/mL), #JFEE(0.11 mg/mL), 7
B5(0.11 mg/mL). BEHHE(0.08 mg/mL)F I L

Before staining After staining

Before staining

(0.03 mg/mL)., WE2Pi/R, HPkFZY0027 %I
K. ARTRME . T R SR RNV 5 R A 2R AL A0
2K igRe T, B EA B E 2R, (BI0k
KRR . s ErF iR . LT . Rk, o
JRBE . TR . BURORE K3 . 5 S degradans
2-40" A EL, Btk FZY0027 1SN HiK A £
rHK it 227 A IR SR B RO Ry . AR SR b
FIH S K A RE 58 %, {H S degradans
2-40" X 10 Fh Z MR I K ARG, AP
TR FZY0027 HRE/K MR RN, HAFTE
BRYJE, Wk FZY0027 1 BRI 3 FRBLH
R B Ay e 1 (8 2B), {HFE LABRENE
T 5L P YRR 355 % B v R R LR K A5 M (BT 3),
A RE SR DA K AR 7 Bt e 1K SR Ay W S ) P
FEOL SR BAL . T8 B-IRfe i ie T,
AR B-BR G B SR AR IR G W R Ay B
SR, W BE PUAE (neoagarotetraose, NA4),
Hrhn% & b (neoagarohexaose, NA6), FfJ5, B-
TN W (GHS0 S0 )1 L [ A A RGBT 5 lig —
(neoagarobiose, NA2), FFiZfEff NN, X
s U R ) A B R PY

Before staining After staining

After staining

Before staining After staining

2 Etk FZY0027 W ZHEK IR GEER

Before staining

After staining Before staining After staining

Figure 2 Results of polysaccharide hydrolysis staining of strain FZY0027. A: 2216E agarose plate (normal
streak culture). B: 2216E agarose plate. C: Cellulase agar plate. D: Starch agar plate. E: R2A agar plate. F:

2216E agar plate.
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™ Control
2.5+ o B Experimental group

2.0 sk

Reducing sugar content (mg/mL)

3 BE¥k FZY0027 ZHEKREE HIIE
Figure 3 The ability of hydrolyzing polysaccharide of
strain FZY0027. *: P<0.05; **: P<0.01; ***: P<0.001.

2.3 Bk FZY0027 EEBNFER

PR FZY0027 (3L 41 K/NZ)h 5.2 Mb,
FENA GHC &N 45.8% (F 4), FEHALFS)
4% NCBI, GenBank #5354 CP123764 .
BioProject & 555 PRINA958120. BioSample
55 SAMN34277932 1% #% Cellvibrionaceae
BHeRRY 12 DHERRFISME Burkholderia cepacia
ATCC 25416" (AF097530)%: X 2H #4 2 bac120 ik
i, g5aniE 5 Fos. Wik FZYo027 5 S
degradans 2-40" 71 S. degradans E3M 17 B & 16—
B, AXEN 100%, X—25F85 16S rRNA %
NARG L F WAL, HEk S degradans 2-40" &5
S degradans E3M17 ) ANI, AAI il dDDH {54}
WK 96.1% . 100.0%H1 67.8%, EA M = AL
BE. W4h, BPk FZY0027 55 S degradans 2-40"
il S degradans E3M 17 (9 ANI {E4351 4 96.5%71
97.8% (= TYAXI B BEME: 95.0%-96.0%),
AALH53 54 96.7%F1 97.5% (B TR 431
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Figure 4 Circlar map of the strain FZY0027 genome compared with strain 2-40". From the center to outside:
(i) The G+C content; (ii) The G+C skew; (iii) The forward coding genes; (iv) The reverse coding genes; (v) The
RNA coding genes; (vi) The homologous region of strain FZY0027 and strain 2-40", and the color indicates the
identities; (vii) The annotation results from the CAZymes database, with red indicating GHs, orange indicating
GTs, yellow indicating PLs, green indicating CEs, blue indicating AAs, and purple indicating CBMs. The outer
labels suggest the locations of genes associated with agarose genes.
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Burkholderia cepacia ATCC 25416" (GCA_006094315.1)

Umboniibacter marinipuniceus DSM 25080" (GCA_003688415.1)
Pseudomaricurvus alkylphenolicus KCTC 32386" (GCA_011683955.1)
Marinibactrum halimedae NBRC 110095" (GCA_021234875.1)
Gilvimarinus chinensis DSM 19667" (GCA_000377745.1)
Cellvibrio polysaccharolyticus Ka43" (GCA_015182315.1)
Saccharophagus sp. K07 (GCA_014336955.1)

-Agaribacterium haliotis feces2" (GCA_002312815.1)
Thalassocella blandensis 1SS155" (GCA_902141825.1)
Teredinibacter turnerae T7902" (GCA_000379165.1)
Saccharophagus degradans FZY0027 (GCA_029906505.1)
Saccharophagus degradans 2-40" (GCA_000013665.1)
Saccharophagus degradans E3M17 (GCA_018860445.1)

Tree scale: 0.1 ———

5 ET 120 M EENERRFIIRIER FZY0027 AR EZRGE X EH

Figure 5 Maximum-likelihood phylogenetic tree based on bac 120 gene set of strain FZY0027. Bootstrap
values based on 1 000 replicates are showed at the branch points nodes. GenBank assembly accession number is
indicated in the bracket. Burkholderia cepacia ATCC 25416" is used as out group. Bar: 0.1 substitutions per

nucleotide position.

FZY0027

2-407

6 ¥ Easyfig XIE#k FZY0027 1 2-40" B9 & FE4A L3
Figure 6 Genome comparison of strain FZY0027 and 2-40" using Easyfig. Vertical blocks between sequences
indicate regions of shared similarity shaded according to BLASTn (blue for matches in the same direction or

red for inverted matches).
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7 K FZY0027 S5&EHk 2-40" HE EE K= 41t
Figure 7 Function gene enrichments of strain FZY0027 and strain 2-40". A: Gene function annotation KEGG
metabolic pathway classification map. B: Functional classification of carbohydrate-active enzymes.
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Table 1 Bioinformatics analysis of agarose genes in strains FZY0027 and Saccharophagus degradans 2-40"

Strain Locus_tag/ EC HMMER Substrate Signal
Protein ID peptide
FZY00027 QFX18 15130 3.2.1.813.2.1.178 GH16_16 (44-290)+CBM6  Agarose Y (1-20)
(348—458)+CBM6 (494—-605)
QFX18_15125  3.2.1.81 GHS50 (93-771) Agarose Y (1-24)
QFX18 07410 3.2.1.81 GHS86 (141-776) Agarose Y (1-24)
QFX18 07385  3.2.1.81 GHS6 (662-895)+GHS6 Agarose Y (1-44)
(928-1343)
QFX18 07440 3.2.1.81 GHS50 (91-780) Agarose N
QFX18 07375 3.2.1.159 GH117 (57-186)+GH117 Neoagaro-oligosaccharide N
(180-265)
Saccharophagus WP _216062919.1 3.2.1.81]3.2.1.178 GHI16_16 (44—290)+CBM6  Agarose Y (1-20)
degradans 2-40" (317-458)+CBM6 (494—605)
WP_216062918.1 3.2.1.81 GH50 (93-771) Agarose Y (1-24)
WP_216065830.1 3.2.1.81 GHB86 (141-776) Agarose Y (1-24)
WP_216065835.1 3.2.1.81 GHS86 (644-877)+GH86 Agarose Y (1-30)
(910—-1325)
WP 216065825.1 3.2.1.81 GHS50 (98-787) Agarose N
WP_216065837.1 3.2.1.159 GH117 (57-188)+GH117 Neoagaro-oligosaccharide N
(180—265)
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