TR A SR IR Sep. 20, 2018, 45(9): 2000-2005

Microbiology China http://journals.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.180449

KHBENZRTE 77 EX p-TRAREE YMO1-3 FE AL =AY

HEE' REE' AN LRB'T KR

(1. "PENGFERA T AEamEbe 1WA HE 266003)
Q. SR S AR S FE IR E S SRR E IR 5 266071)

O [HF) kBt — S AEKGE, ERERSE. EH. ARk EFITLARELMNE.
REI T RIKR A7 IxIP 44 H (Catenovulum agarivorans)#y B-3v/xBE YMO1-3 ELA 41 3 4 B
EM, fERIE LM T ERETAZ] 1.14x10° U/mg. [B 4] i3 REM2 09 R st B-37 IR
YMO1-3 BgiE 7 6946 R , K INZ v BB 7% /a9 374x 5 [ % it 5 4% PCR 242 3 7847 & (Bacillus
brevis) & iA £ % P M ALK T LB, A 10000 4S54T hik h 227 #A R TR, iR
80 AT A . (4R ] 2 R ARG SV RAT 5 Fo s B R RIIELIN, 137 4iAe 237 A2 BB A
4 REJGEEE /) E R 90%vA £, (4536 ) 12 FARLAE M 69 137 f2A= 237 (2 BJHLBR, *F F 44 p-ix
Iz B YMO1-3 Bei& /) A E2AE R . ARG R A B-5F R By e MEAR AR B R BT R RARE T

.

KR B-FRAKEE YMOL-3, FAMLRE, & ERE

Exploration on the active sites of -agarase YMO01-3 with
random mutation
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Abstract: [Background] Agarases belong to glycoside hydrolases with broad application potentials
in scientific research, health-food, pharmaceutical and cosmetic industries. Although a [-agarase
YMO1-3 from Catenovulum agarivorans YMO1" was obtained in previous studies with an activity up
to 1.14x10* U/mg, its catalytic mechanism is still unclear. [Objective] In order to clarify the
catalytic mechanism of YMOI1-3, the key sites affecting the activity should be identified.
[Methods] A random mutation library in Bacillus brevis was constructed by error-prone PCR to
select mutants that completely lost enzyme activity. In total 227 mutants showing lower activity
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were selected from about 10 000 clones and 80 mutants were sequenced and analyzed. The putative
key sites were confirmed by mutation construction. [Results] Compared to the original enzyme
YMO1-3, two mutants at 137 and 237 sites lost more than 90% catalytic activity. Y137 and D237,
located in the catalytic cavity, were proved to be the novel key sites closely related to YMOI1-3
hydrolytic activity. [Conclusion] Our findings provide reference for further studying catalytic

mechanism and molecular modification of -agarase.

Keywords: B-agarase YMO1-3, Random mutation, Site-directed mutation
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Figure 1 The results of error prone PCR transformation
1, 2: GBEMIRER; 3. EVIBEB/NEE.

Note: 1, 2: Colony without transparent circle; 3: Colony with small
transparent circle.
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YMO1-3 F[IET TNGANLVEWS CYNETNFQEPKLLDEGNGW GANVQQWACGNGNNQQWKFQ
1 BHET TNGANLV#SWSCYNETNEQIEKLLDRGNGW GANVQQWACGNGNNQQWKFQ
2 I NE T TNGANL VWS CYN[ETNIHOMKLLDEGNGWIYQLQA|RISGRCLEVVNSA GANVQQWACGNGNNQQWKFQ
3 YET TNGANLV®WS CYNIATNIHQIK LLDKGNGWIRIQLQA)RASGRKCLEVVNSA, GANVQQWACGNGNNQQWKFQ
5 J4ET TNGANLV WS CYN[ETNHQMEKLLDRGNGWIIOLQANEISGRCLEVVNSA, GANVQQWACGNGNNQQWKFQ
7 HET TNGANLVMWS CYN[ETNE QK LLDEKGNGWRIOLQA|SISGRCLEVVNSA, GANVQQWACGNGNNQQWKFQ
8 AET TNGANLVAWS CYN[ETN)HONK LLDKGNGWIRIOLQA|SHSGRCLEVVNSA, GANVQQWACGNGNNQQWKFQ
9 I AE T TNGANL VWS CYNETNEQEK LLDEGNGWEQLQA|FHSGRCLEVVNSA, GANVQQWACGNGNNQQWEFQ
10 M AE T THGANLV WS CYN[ETH)IFQIE LLDEGNGWEAN L QAR SGECLEVVNSANTHGANVQQWACGNGNNQQWEFQ
11 FRAET TNGANLVMWSCYN[ETNIEQK LLDEGNGWEANLQAMASGECLEVVNSANTGANVQQWACGNGNNQQWKFRQ
13 L ET THGANLVMWSCYN[E TN LLDEGNGWEAQLQA)SGRCLEVVNSANTUGANVQQWACGNGNNQQWEFQ
14 JAET TNGANLVM WS CYN[HTNINQELLDEGNGWIEQLQANEISGECLEVVNSAETHGANVOQWACGNGNNQQWKEQ

2 B-IREZEE YMO1-3 S ERFIISREEHZFIILETESR

Figure 2 The alignment of the multiple sequence and p-agarases YM01-3 and mutants
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3 B-IREXES YMO1-3 P REMN SHE

Figure 3 The sites of mutants in the p-agarase YMO01-3
structure

e 1 SIS Y137; 2. FIEMRAA D237

Note: 1: Amino acid site of Y137; 2: Amino acid site of D237.

FIF] DNS X s AR RBRE RN, aniEl 5 B,
RAFIR Y137A 575K D237K 45 11 EE 1143
WA B-ECTHE YMO1-3 B J111 7.38% 5 7.98%,
X 2 AR R 9 AR Y SR B ) 0 R R, U
X2 A SRR B-B R YMO1-3 gy Y O i
755

4 B-IRAZEEEE YMO1-3 RZT{AR) PCR 18R 4k
ERARR AT AR EE AR K

Figure 4 PCR amplification of mutants f-agarase YMO01-3
gene and SDS-PAGE analysis of purified protein

HE: A: M: 15000 bp DNA marker; 1: Y137A RAFRIELH Y-
HOPHD; 20 D23TK AUEARIEI 7). B: M 21 Marker;
1: YMO1-3 815 2: YI37A R 3: D237K ABH.
Note: A: M: 15 000 bp DNA marker; 1: PCR production of Y137A
mutant gene; 2: PCR production of D237K mutant gene. B: M:

Protein marker; 1: Protein of YMO1-3; 2: Y137A mutant protein; 3:
D237K mutant protein.
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Figure 5 The comparison of the enzyme activity between
p-agarase YMO01-3 and mutants
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137 (g iR, HAEE X SE N IR, 5 @ il
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WE G RE 122, IRILEHE IR, Allouch 2P
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T 5 M B 11 ST 2 ) (S BRI T AR 237 R AR
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