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TOM TAT

Theo phén loai cia CAZy, xylan 1-4 beta xylosidase thudc ho glycoside hydrolase (GH) 1, 3, 31, 39,

43,51, 52, 54, 116, 120. Trong nghién ciru nay, probe dugc xay dung dua trén cac trinh ty axit amin cua
enzyme nay tir mdi ho GH dd duogc nghién ctru trong thuc nghiém. Cac trinh tu thu thap dé xay dung probe
dam bao cung cé nguén géc tir vi khuén, c6 cac thong tin chi tiét v& hoat tinh enzyme, nhiét d§ va pH hoat
dong tbi wu. Két qua cac ho GH1, GH3 chi tim dugc duy nhét 01 trinh ty, GH52 tim dugc 3 trinh tw va GH43
tim dugc 11 trinh ty dap ting cac tidu chi thu thap. V&i két qua tim kiém nay, chi c6 duy nhétho GH43 c6 dit s6
luong trinh tu dang tin ciy dé xdy dung probe. Probe ciia ho GH43 c6 d6 dai la 507 amino acid, trong d6 chira
toan bo 7 amino acid hoan toan giéng nhau ¢ céc trinh tu, 32 vi tri giéng nhau & da sb cac trinh tw va c6 30 vi
tri gibng nhau & mét s6 trinh tu, voi d6 bao phi thdp nhét 1a 60% va d¢ twong ddng thip nhét 1a 30%, diém t6i
dala 17. Str dung probe nay da khai thac duoc 25 trinh tw ma hoa xylan 1-4 beta xylosidase tir dit li¢u giai trinh
tw DNA metagenome cuia vi sinh vat séng tu do trong rudt mbi. So sanh voi két qua chi giai gen dya trén dir
lisu KEGG cua BGI chi ¢6 20 trinh ty tring nhau. Két qua udc doan céu trac bic ba cua céc trinh tu cho thdy
tat ca cac trinh tur ¢6 chi s6 diém téi da khi so sanh véi probe bing BLASTP cao trén 100 déu c6 cdu tric giéng
Vv6i chu tric cia xylosidase dd dugc nghién ciru. Nhu vy, probe nay c6 thé sir dung dé khai thac gen beta -
xylosidase tir dit liéu metagenome khi sir dung chi sé diém tbi da trén 100.

Tir khoa: BLASTP, ClustalW, Coptotermes gestroi, DNA metagenome, glycoside hydrolase (GH), probe, xylan

1-4 beta xylosidase,Xbxs14
MO DAU

Mbi Coptotermes gestroi thugc mbi bac thip
trong ho Rhinotermitidae rat phd bién ¢ Viét Nam
cling nhu mot s6 qudc gia trén thé gidi. Co it nhit 16
ho GH cua vi sinh vét cong sinh trong rudt sau, bao
gdbm: GH2,3, 5, 7, 10, 11, 16,20, 26, 30, 42, 45, 47,
53, 77, 92( Scharf, Tartar, 2008; Franco Cairo et al,
2011). Ung dung k¥ thuat metagenomics theo huéng
phéan tich dir liéu thu dugc tir viéc giai toan bd trinh
tu metagenome, Do va dong tac gia (2014) da khai
thac dwoc 125.431 khung doc mo (ORF) véi tong
chiéu dai 1én t6i 78.271.365 bp cua hé vi khuén séng
ty do trong rudt méi, trong d6 udc doan gém rat
nhiéu trinh ty mi hoéa cho enzyme xylan 1-4 beta
xylosidase hay goi tit 1 enzyme beta xylosidase (Do
et al., 2014). Phuong phap du doan gen tur dit liéu
khéng 16 DNA metagenome cta vi sinh vat trong

rudt moi bude dau thuong dya trén s6 liéu trinh tu
tuong ddng voi cac loai da duoc cong bd trong Ngan
hang gen (Simon, Daniel, 2011). Nghién ciru nay
quan tim dén viéc khai thac va lya chon mot s6 gen
mé héa xylan 1-4 beta xylosidase tir ngudn dit liéu
rat 16m nay dé dua vao biéu hién hi¢u qua trong thuc
nghiém.

Céc nghién ctru bude dau da lya chon cac trinh
ty gen mong mudn bang nhidu phin mém du doan
chu triic va chirc ning cua protein. Dau tién 1a viéc
sir dung cong cu BLASTP dé xac dinh chic ning
béng céach so sanh d6 twong déng va mirc d6 bao phu
clia trinh ty dd wéc doan chirc ning ban diu tir DNA
metagenmone, voi cac trinh tu c6 trén Ngan hang
gen ciia NCBI (https://www.ncbi.nlm. nih. gov/) Két
qua BLASTP giap cho viéc udc doan rét nhleu cac
thong s6 clia enzyme nhu vi tri cac ving bao ton, ho
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enzyme, ngudn vi sinh vét chita enzyme.... Trudc
khi dua vao thuc nghiém, cac gen nay tiép tuc duoc
dy doan vé tinh chit nhu kha ning chiu kiém/acid
(Lin et al., 2013) va kha nang chiu nhiét ciia enzyme.
Mic du dir liéu trinh ty nucleotide/amino acid cua
NCBI v6 cing 16n, nhung c6 rét nhidu trinh ty
nucleotide m@ hdéa cho enzyme xylan 1-4 beta
xylosidase chwa dwgc nghién ctru tinh chit, ma chi
dua trén su so sanh tuong déng ddi véi trinh tu ¢o
sén trong NCBI. Do d6 sb liéu dy doan cua BLAST
va cac phan mém khac st dung nhing dir liéu cua
NCBI chuwa dugc nghién ciru chi tiét s& tro' nén kém
tin cay khi dua vao thyc nghiém. Pay 1a mdt trong
nhitng kh6 khin trong viéc lya chon gen tir s lidu
DNA metagenome ciia ruét mdi néu chi sir dung cac
cong cu trén. Do d6 viée tim kiém phwong phap dé
¢6 thé khai thac, lya chon dugc gen mi hoa xylan 1-
4 beta xylosidase tir dit lidu nay va co thé thuc
nghiém hiéu qua 1 rat can thiét.

Théng qua nghién ciru sb liéu vé& cac trinh ty
amino acid trong NCBI cua xylan 1-4 beta
xylosidase, c6 rat nhiéu trinh ty chi so sanh véi cac
sO lidu c6 sdn c6 thé chua dugc nghién ciu thyuc
nghiém. Dé dam bao sé liéu déang tin cay, chi cac
trinh ty amino acid cta xylan 1-4 beta xylosidase da
dugc nghién ciru ky tinh chit méi dwgc thu thap.
Probe dugc xdy dung dua trén viéc so sanh tuong
ddng cua nhiéu trinh ty va sir dung dé tim kiém tit ca
cic gen tiém ning mi hoa cho xylan 1-4 beta
xylosidase tir dit liéu DNA metagenome. Probe s€ 1a
co s& quan trong cho viéc lya chon cic gen dua vao
thyc nghiém voi kha ning thanh cong cao va tiét
kiém thoi gian khai thac gen tr DNA metagenome.
Trong thuc té probe da dugc sir dung trong rat nhiéu
nghién ctru nhu nhan dién cac ban sao hodc san
phim RNA cuia gen, cic sinh vat co quan hé gan gili
voi dbi trong nghién ctru nhim tim kiém gen chirc
ning dugc bao ton qua tién hoa, tim kiém trinh ty
tron ven cua gen ma héa cho protein trong genome
(Mitsuhashi et al, 1994). Trong nghién clu
nay,phuong phap xdy dung probe cho enzyme xylan
1-4 beta xylosidase dugc mo ta chi tiét vé& qua trinh
thiét ké, lwa chon va thi nghiém.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Dit liéu metgenome DNA gdm 125.431 khung
doc mo (ORF) cua vi sinh vat cdng sinh trong rudt
mdi C. gestroi, dugc gidi trinh tu bang h¢ thong giai
trinh ty HiSeq Illuminia (BGI, Hong Kéng) va duoc
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chu giai chttc nang dua trén KEGG (Do et al., 2014).
Phuong phap nghién ciu

Xdc dinh cdac ho GH co chira enzyme xylan 1-4 beta
xylosidase theo CAZY (http://www.cazy.org)

CAZy (Carbohydrate-Active enZymes) 1a mot
hé¢ théng phan loai chira co s dit lidu vé enzyme
tham gia vao qua trinh tong hop, trao ddi va vén
chuyén carbohydrate. CAZy cung cip sb liéu truc
tuyen va cap nhat lién tuc cac du liéu cua GenBank
vé chudi thong tin cua gin 340.000 enzyme
(Cantarel ef al., 2009; Lombard et al., 2014). CAZy
xac dinh cac ho thiiy phan cac lién két glycoside
(Glycosyl Hydrolases: GH) c6 lién quan tién hoa
dugc gidi thiéu boi Henrissat (Henrissat, 1991,
Henrissat, Davies, 1997) va dén nam 2015 CAZy
chira 135 ho GH véi cac dic diém nhan biét khac
nhau. Tur dir liéu phéan loai cuia CAZy cac ho GH
chira enzyme nay dugc xac dinh, sau d6 tim hiéu vé
céu trac khong gian, cac loai amino acid cho dién tir
va proton trong qué trinh hoat dong clia enzyme. Két
qua s& dugc tong hop thanh bang phan loai danh
sach cac ho GH chira enzyme nay dé tim hiéu cac
thong tin sau hon.

Tim kiém cdc trinh tw amino acid ciia enzyme
xylan 1-4 beta xylosidase da dwogc nghién ciru dic
tinh

Dua trén cac thong tin phan loai ctia xylan 1-4
beta xylosidase trong cac ho GH tr CAZy, nghién
clru tiép tuc tién hanh tim kiém céc trinh ty amino
acid ¢6 ngudn gde tir vi khudn va cac dic tinh nhu
kha nang chiu nhiét, chiu kiém/acid, cdu tric khong
gian, trung tdm hoat dong xylan 1-4 beta xylosidase
da duoc cong bd. Hai ngudn thong tin chinh dé tim
kiém trinh ty amino acid cta enzyme nay la CAZy
va NCBIL

Xdc dinh mirc dp twong déong ciia cdc trinh tw bang
ClustalW - PBIL (http://expasy.org/proteomics)

ClustalW - PBIL 1a phin mém cho phép so sanh
nhiéu trinh ty nucleotide hodc amino acid va dwa ra
btre tranh tng thé va tinh toan diém tuong dong gilta
cac trinh tu khac nhau. Két qua so sanh cua phan
mém nay s€ cho ra moét trinh ty dugce cho 1a bao ton
cao nhat (Ky hiéu Prim.cons), ddng thoi ciing st
dung mau sdc dac trung chi ra cac vi tri ma amino
acid giéng nhau hoan toan hoic mot phan giira cac
trinh ty dé nguoi dung d& dang quan sat va phan tich.
Sau khi nhap dit liéu ClustalW-PBIL s tinh toan va
tra két qua sau vai phut tiy vao s6 lugng trinh tu can
so sanh. T4t ca trinh tu amino acid thu thap duoc cua
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enzyme Xylan 1-4 beta xylosidase s& duoc so sanh
véi nhau cho tirng ho GH bang ClustalW - PBIL.

Xdy dung probe va gid tri tham chiéu

Viéc phén tich két qua cua ClustalW - PBIL s&
giup cho viéc xay dung cac probe cho tung nhom
GH. Dua trén két qua ctia Prim.cons, cac vi tri giéng
nhau hodc tuong ddi giéng nhau s& duoc lya chon dé
lam probe va cac trinh ty khac nhau qua nhidu s&
dugc loai bo. Probe nay s& dugc so sanh lai véi
chinh céac trinh ty da nghién ctru dé xac dinh gia tri
tham chiéu vé muc do bao phu va twong ddng cua
probe véi trinh ty dd st dung bing BLASTP. Trén
co sO gia tri tham chiéu cua probe dé lwa chon céac
gen mi hoa cho xylan 1-4 beta xylosidase tir s liéu
DNA metagenome cta vi sinh vét trong ruét moi.

Khai thdc trinh tw ma hoa xylan 1-4 beta xylosidase
dit lieu DNA metagenome cuia vi sinh vdt trong
rugt moi

Sau khi c6 cac probe ma hoa cho xylan 1-4 beta
xylosidase thudc cac ho GH khac nhau, cong cu

BLASTP dugc st dung dé so sanh probe véi trinh tu
amino acid cua cac ORF thudc metagenome cua vi
sinh vat trong rudt mbi. Két qua cua viéc su dung
probe tim kiém céc gen ma héa cho enzyme s& dugc
so sanh voi két qua dy doan ban dau cia BGI. Sau
d6 cac trinh ty c6 chi sb diém tdi da (max score) gia
tri twong ddng va bao phu 16n hon hodc bing gia tri
tham chiéu s& dugc lua chon.

Uéc dodn céu triic bic ba ciia trinh tw ma héa
xylan 1-4 beta xylosidase dwgc khai thdac

Cau trac bac ba cua phan tir dugc udc doan dua
trén trinh ty va véi cac protein khung da dugc nghién
clru ve cau truc bang phan mém Swiss Prot.

KET QUA VA THAO LUAN
Xdc dinh cac ho GH c6 chira enzyme xylan 1-4
beta xylosidase theo CAZy

Trén co so sb liéu cia CAZy enzyme xylan 1-4
beta xylosidase dugc phan vao 10 ho GH (Bang 1).

Bang 1. Cac ho GH chira enzyme xylan 1-4 beta xylosidase theo CAZy

MaE.C GH Clan M6 hinh ciu tric  Chat nhan Chét cho Co ché xtic
khoéng gian dién twr dién twr tac
3.2.1.37 1 GH-A (B/a)s Glu Glu Gitr nguyén
3.2.1.37 3 Chwa xac dinh Chwa xac dinh Asp Glu Gilr nguyén
3.2.1.37 31 GH-A (B/a)s Glu Glu Gitr nguyén
3.2.1.37 39 GH-A (B/a)s Glu Glu Gitr nguyén
3.2.1.37 43 GH-F 5-fold B-propeller Asp Glu Pao nguoc
3.2.1.37 51 GH-A (B/a)s Glu Glu Gitr nguyén
3.2.1.37 52 Chwa xac dinh Chwa xac dinh Asp Glu Gilr nguyén
3.2.1.37 54 Chuwa xac dinh Chuwa xac dinh Chuwa xac dinh Chuwa xac dinh Gilr nguyén
3.2.1.37 116 Chwa xac dinh Chwa xac dinh Asp Glu Gilr nguyén
3.2.1.37 120 Chwa xac dinh Chwa xac dinh Asp Glu Gilr nguyén

Theo két qua nay, 05 ho GH3, GH52, GH54,
GH116 va GHI120 chua dugc phan loai vao cac
nhém 16n, do d6 chua xac dinh duge ciu trac khong
gian. Cac ho GH1, GH30, GH39, GH51 déu thudc
GH-A giéng nhau trong cu trac khoéng gian 1a
(B/av)s, ch1 ¢6 ho GHA43 thugc nhom 16n GH-F véi
mb hinh cdu trac khong gian gdm phién p tao thanh
5 canh (5-fold B-propeller). Enzyme thuoc céc nhom
16n (“clan”) duya trén sy bao ton cao vé sy cudn, gip
trong c4u tric khong gian so véi trinh ty amino acid

cua protein. Cac ho GH chia xylan 1-4 beta
xylosidase d&u co chat cho dién tir va proton trong
qua trinh hoat dong ctia enzyme la glutamate (Glu)
trr ho GH3, GH43 va GHS52 chit cho dién tir 1a
aspartate (Asp), riéng GH54 van chua x4c dinh duoc
chc thong sb cu thé. Hai co ché phan ng xlc tac
thiy phan lién két glycoside thuong thdy nhat ma
Koshland (1953) dua ra la git nguyén va dao ngugc.
Két qua cho thay chi c6 ho GH43 thugc vé co ché
dao nguoc, con lai déu thuc hién theo co ché gitt
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nguyén (Koshland, 1953).

Tim kiém cdc trinh tw amino acid ciia enzyme xylan
1-4 beta xylosidase da dwoc nghién ciru dic tinh

S6 lidu xay dung probe phai tir cac nghién ciru
thue nghiém, do d6 chi cac trinh ty ma hoa xylan 1-4
beta xylosidase dd x4c dinh duoc chi tiét vé kha ning
biéu hién, gia tri nhiét &6 va pH hoat dong t6i wu cua
enzyme (Top, pHop) m6i dugce thu thap. S6 liéu DNA
metagenome theo udc doan ban dau cha yéu tir vi
khuén, nén khi tim kiém s liéu chi thu thap c4c trinh
tw amino acid cua enzyme nay tir vi khuan dé dam
bao do tin cdy cua két qua cudi cing. Hai ngudn
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cong bb dir ligu tir CAZy va tir NCBI dugc sir dung
dé thu thépv§ trinh ty amino acid da dugc nghién
ctru va dugc tong hop chi tiét & Bang 2.

Sau khi tién hanh thu thap trinh ty cua nhom
enzyme ndy dua trén cic nghién ctru cong b, ching
t61 da tim kiém duoc mdi ho GH1 va GH3 chi ¢6 01
trinh tu, ho GH52 ¢6 03 trinh tu va 11 trinh tu thudc
ho GH43, cac ho con lai van chua tim théy cong bd
nao (Bang 2). Tir dit liéu vé s6 cac trinh ty ma hoa
cho enzyme xylan 1-4 beta xylosidase da dugc
nghién ctru tinh chit cua enzyme céc ving tuong
ddng nhau sé tiép tuc tim ra trong bude tiép theo.

Bang 2. Téng hop di liéu da dwoc nghién cteu chi tiét vé xylan 1-4 beta xylosidase

Ma sé trong Vi khuan S6 PHopt  Topt Nguén thu thap sé liéu
T GENBANK amin (°c)
o acid
GH1
1 ADT62000.1 gut microbiota of the 464 6 40 http://www.ncbi.nlm.nih.gov/pubmed/12089151
termite
(Reticulitermes
santonensis).
GH3
2 CAD48309.1  Clostridium 715 50 http://www.ncbi.nlm.nih.gov/pubmed/21331632
stercorarium
GH43
3 CAA29235.  Bacillus pumilus 535 7 40 http://www.ncbi.nlm.nih.gov/pubmed/1765080
1
4 AAC97375.  B. pumilus PLS 535 6 45 http://www.ncbi.nlm.nih.gov/pubmed/9114518
1
5 AAC27699.  Bacillus sp. KK-1 533 55 http://www.ncbi.nlm.nih.gov/pubmed/9678255
1
6 BAA02527. C. stercorarium 473 7 65 http://www.ncbi.nlm.nih.gov/pubmed/7763495
1
7 BAC87941. C. stercorarium 497 3.5 80 http://www.ncbi.nlm.nih.gov/pubmed/15056894
1
8 AFZ78871. Enterobacter sp. 536 6 40 http://www.ncbi.nlm.nih.gov/pubmed/23838121
1 nf1B6
9 AAT98625. Geobacillus 535 6.5 60 http://www.ncbi.nlm.nih.gov/pubmed/15628881
1 stearothermophilus
T-6 (XynB3)
10 ABC75004. G. thermoleovorans 511 5 70 http://www.academia.edu/16973683/Cloning_S
1 IT-08 equencing_and_Characterization_of_the_Xyla
n_Degrading_Enzymes_from_Geobacillus_the
rmoleovurans_IT-08
11 ADV16404. Paenibacillus 474 6-7- 30-45  http://www.ncbi.nlm.nih.gov/pubmed/21193828
1 woosongensis
12 AEF28829. Thermobifida fusca 550 4.5 60 http://www.ncbi.nlm.nih.gov/pubmed/22893016
1 TM51
13 BAF98235. Vibrio sp. XY-214 535 7 35 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2
1 223237/
GH52
14 BAA74507.  Aeromonas caviae 729 8 60 http://www.ncbi.nlm.nih.gov/pubmed/11330658
1
15 AGE34479. G. 705 55 70 http://www.ncbi.nlm.nih.gov/pubmed/24122394
1 stearothermophilus
16 ABI49956.1 G 705 6.3 65 http://www.ncbi.nlm.nih.gov/pubmed/11322943

stéarothermophilus

PHopt, Topt18 pH va nhiét do téi wu cho hoat dong clia enzyme
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Xdc dinh mivc dp twong dong ciia cdc trinh tw bang phin mém ClustalW

SEQUENCELl ~ ---============---- MEITNEVLEGENPDP3ICRAGEDYMAVST FEAE PGVQIY -HIKDL IHWRLARRPLQKT 3QLDMRGNPD3GGV--WAPCLSYADGQEWLIYSDIKVVDG-
SEQUENCE2 -MKIINPVLEGENPDPSICRVGEDYYMAVSTFENEPGVQIY -HSKDLVHWRLAARPLOKT SQLDMRGNPDSGGV--WAPCLSYADGQEWLIYSDIRVVDG-
BEQUENCE3  -—-=-===============-- MEIINPVLEGENPDPSICRVGEDYYIAVIT FEAEPGVQIH -HIKDLVNWRLIAHPLORVIQLDMKGNPD3GGEV--WAPCLSYSEGRKEWLIYTDVEVVDG-
SEQUENCE7?  -=================-] MSKIRKNPILTGFHPDPSICRVGDDYYIAVSTFENFPGVRIY -HSKDLENWRLVARPLNRLSQLNMIGNPD3GGV--WAPHL3YSDGKEWLIYTIVEVVEG—
BSEQUENCEE =-MEITNPILTGENPDPSLCRQGEDYYIATSTFEAE PGVRIY -H3RDLENWI LVST PLDRVIMLDMEGNPD3GGI--WAPCLSYADGRKEWLLYTDVKIVDS -
SEQUENCE1l  —=-==============- MITTIQNPILKGENPDPSIVRVGDDYYIAT ST EAE PGIQLH ~HIRDLINWRLVGHALTRT 3QLNMMGMDNSEGV--YAPALTYSDGT FWLCESNVHICRGG
SEQUENCE10 ---MISPQUISSPSREEPRAGTIRNPVLIGEYPDPSILRVGDDYYMATSTFEAYPGVILH-HIRDLVHWRPLGGALTETRLLDLAGRRDGAGV--WAPALSYRDGLEFLVETNVASYSG-
SEQUENCEB = -—--=-=============-- MEYSNPVIKGEYPDPSICRVGS DY YLV 83 r QY F PGV I -H3TNL INWNKIGYCLIRPSQLMLNNATNRSGI--FAPTLRYHEGIFYLITTNVT LKRN -
SEQUENCE4 MREQRINPYLP3WEY IPDAEPYVENGRVY IYGSHDREN GHARCLNDYVCW3APVDDLSEWRYEG-VIYRE-—-~1 TDDPLNPDGRMCLYAPINTLGPD-
SEQUENCES {TEQGLNPYLPSWEYVPDGEPHVENDRVYVYGSHDREN GHARCLNDYVCWSAPVADLADARYEG-VIYEKK----TDDPLNPDGSMCLYAPINTVGED-
SEQUENCES YQPDNKHYKSAVRKWGDLGNGFYRI‘WINSDYS DPDVIRVGGDIYMVCSE FHYMGMPVLIH -~ SKDLVNWT I IGRVYD3LEHDPKYDNMEGYARGIWAPAIRYHNGREYVYF--CTPDEG-

Prim.cons. MQP2222222222222223 4)‘.'KI2NPVLRGE'NPDPSIGWGZDYY2A2 STFE'HFPGV2 I‘ GHSKDLVMLHRPL?M SQLNRGHPDSGGVGSWAPCLSYszKmIYTDmVDGG
PFRDGHNYLVTADAVDGEWS-DPVRLNSSG-FDPSLEHDPSGREYVLIMLA (HRERHHSE AGIALQEYSVSERKLVGERKVIFRGT PIKLTEAPHLYY INDVYYLLTAEGGTRYEHAATI ARSSRIDGE YEVHPDNPILTAFHAPSHPLQRCG.
PERDGHNYLVTASEVDGDW3-EPIRLNS3G-FDPSLTHDQSGRRYVLNMLW (HRERHHSE AGIALQEY SVAERKLIGRREVI FRGT P IRLTEAPHLYHIGDNYYLLTAEGGTRYEHAAT I ARISHIEGE YEVHEDNPILSAFHAPERPLORCG.
AWKDCHNYLVTCETVDGDWG-EPIQLNS3G-FDASLFHOVDGRKYL LML HRIGRHSE GGIVMQE FSVRERRLIHQ PRI IFEGTDIRLTEAPHLYHIGDYYYLLTAEGGTRYEHAAT T ARSKHIEGEYETHPDNPILT SWHEERNELQECG.
QWRDGHNYLVTCDT IDGAWS-DPIYLN33G-FDP3LFHDEDGRKY LYW HRVDHHEE YGIVLOE Y SVEQRRLVGE PRI 1T RGTDLRITEGPHLYRINGYYY LI TAEGGTRYNHAAT I ARSTSLYGEYEVHPDNPLLT SWEYERNPLQKAG.
PWENGRNELVTAPSIEGEW3-EPIPMGNGG-FDPSLEHDDDGREYYLYREW GPRHHSNPH NT IVMQEFDPQTGT LS PERKT LI TGT PLCYTEGAHLYRHAGWY Y LMVAEXGTSYEHAVVV LRAKT IDGE YELHPDVIMMT SWHLPENPLQKSG.
NWMATPSYVVTAD3 IEGFW3-EFVPIGNYG-FDPSLFHDDDGREYMLNMIW GGRARTNEE GEI IMQEFDADEGKLVGAPKTVEEGTELGCTEGP)LLRRDDYYYLITAEGGTERNHAVTV CRIKHINGE YEVHPENPILTSREQEHAELSRAG
NEWDAPNYVITAPDITGFW3-DEVPLHILG-FDPSLFHDDDGRIWLLITSM [WRPGRDAE GEIVAQE P SVROMKLVGE PV I IFTGTEAGVIEAPHIYRRDGAYY LVTAEGGTOWEHQVT V ARSRSVIGE YEVDPAGPALT SRHVPEAPLQKAG
------- FIVMSEDLQGEWS-EPIWIDGRGGIDFSLEFDNDGRVY ITGIND ARGEE--~ LGIYQ}.EIDLRZGSIIGERKLIZ'KSTGGSYPHPI'U.YKWGWYYLLIAEGGEYGWJARSKYPFG:?ESCPWPILTHRS'MPIQ.\IG
-==-GRYYLYYVLDKVEVV3-VAVCDT PAG--KYEFYGYVR---YADGTRLGEREGD
===-GRYYLYYVLDEVPIV3-VAVCD3PAG--EYEFYGYVR---¥3DGTRLEERQGED
----- LEMSTATDPAGER S PLHEVVRVAGREDPCPTWDDDG-----NAYL@HSTVG--A GPII IHEM3PDGTKLLDDGVIVYVG---KIAEGTRIYKRNGYYYLI IPEGGVKTG-RQTV LRSRSIYG. YERKVV----LQTG--NININGFH

PWEDGHNYLVTADDIDGPRSPER2PLNS36G2 FDPSLFHDDDG2KY LLNMLR2HREGHHSF GGIV2QEr SVAERKLVGERKI 1P 26T P2 KLTEAPHLYRI2GYYYLLTAEGGTRYEHAVIV ARSK2 13GPYEVHPDNPILTS2H2 PE2PLOK2G
HASIVOTHINEWYLAHLTGRPIH-33K ESIFQQ--RGACPLGRETAIQKLEWK - DGR P YVVGGKEGLLEVEAPA-MSVREF SPTYHI VDEFKDSSLNREEQT LRI PFTDQIGSVIEN PHHLRLYGQE-SLTSKETQAFVARRRQSEY
HASIVOTHINEWYLAHITGVPIQ-SNK ESIFQQ--RGACPLGRETAIQKLEWK - DGR P YVVGGKEGT LEVEAPK-IEERDFAPTYHI VDEFKESTLNREEQTLRIPFTDQIGSLTEKPRHLRLEGRE-SLTSKETQAFVARRRQSEY
HASIVETHTGEWYLAHLTGRPIH-PAD DSVIHQ--RGYCPLGRETAIQKLEWK-DGWPYVAGGKEGRVEVEAPR-ISETRE P3TYQE VDO ADRT LMY P QT LRI PETKELGSLTERFNHLRLYGRE-SLTSTETQAEVARRRQSLR
HASIVHTHIDEWELVHLIGRPLP-REG QPLLEH--RGYCPLGRETAIQRLEWK-DGWPYVVGGNGPILEIDGPS-VEEVSWEKDYDE KDDEDGDT LNHHEQT LRI PLGEDIATLKARPGHLRLYGRE-SLT SRETQAFVARRWQHEH
HGSLLQTHTGEWYMAYLTSRPLR-LPG VPLLASGGRGYCPLGRETGIARIEWR-DGWPYVEGGKHAQLTVRGRQ-VAEQPAAVOGSWRDDEDGSTLDPELTLRIPFDDTLGILTARPGYLRLYGND-SLNSTFTQ3TVARRWQHE T
HGELVETQTGEWYMSHLCGRRIPNPEG YQFMPRYDNGE3ILGRESALQRAHWQ-DDWPY IATGKT PVVEVEAPN-LPLHPWPES-PARDEF IDPTLS-LISTLREPVSEKWLILSERPGFLRLKGRE-YLYSRYEQSMVARRFQAHN

HASMVETQHGEWYFAHLTGREMP--P~ —=====-~| SGRCVLGRETALQKIEWS3DGWPRVRN-AEPLLEVPGPRGLAPHPWPQP-SE TDHEDDPT PRPERSTLRRPED3 SWVSLTERPGYLRIRGG)-SPAGLHEPSLVARRLQHRA
HADIVOYHDGSWWAVEHGIRPISYPP- —========"] FHHLGRETCLAPIKWIDDGWPIIGYNGRIDIFKMDAGY LFVRERNIGDEI I EDDENSDIFSTDWNE IQNPRLEHY 3-LEGRPSWLEMRGTEKT LNDINS PIE IGRRQEHEV
DTYYFIYSSVVMHELCYATSEHPTEG ~FRYGGVIVINCDLHIDSYKPAEKPMYYGGNNHGS IVEINGEWY I FYHRHING -~ -T 8P SRQGCMERIKILEDGS I PQVEMT 3CGSADEPLPGRG-EYPAYIACNLICGEESVYT
DTYYLIYSSVVMHELCYATSPFPTEG- ----= FTYQGVIVSNNDLEIDSYKPADKPMYYGGNNHGGAVE IQGQWY I FYHRHING -~ -TAr SRQGCMEPISFREDGT I PQVEMT 3CGPNGGPLAGRG-EYPAYLACNLICKDEELYT
QGALVELENGESWEMHEQDIGIL-=== ============== GRVCHLQEVIWV-DNWPLMGCDGE PVTVYRKPRAGKEYERTE P-QT SDEFDGPELGLQWOWNHN FVNERW S - LSKRPGY LT LEAMY-AESLLEARNTITQRLIGEK

HASIV2THIGEWYLAHLTGRPIFTPRG E322QQ4YRGYCPLGRETAIQKLEWKDDGWPYVGGEGKE22LEVE 2 PRYI4EHP222TY3EVDEFDD2TLNSHEQTLRIPFTEQ2GSLTERPGHLRLYGREKSLT 35 FTQAFVARRWQHEZ

FEAETAVSEE PRNE QARG LVNY YNTENWTALQVTYDD-ALGRILELSVCENLAF3QPLI KK-I11PDE I PYVYLRVIVORE-TYTY3YSFDQQEWERIDVPLE STHLSDDE IRGGE
FEAETAVSEEPENEQ) S AGLVNY YNTENWTALQVTYDE-ELGRTLELSVCQNLAF3QPLA HR- 111 PDEVT YVYLKVIVRKE-TYRY3YSFDQREWKE IDVPLE S THLSDDE IRGGE
FTAETAVDENPETFQOAAGLVNYYNTENWTALQVTYDE-DLGRILDVT ICINET F3QPIK DK~ IVI PRDIQYVY LRVNVERE -TYYY Y SFNRRDWYK IEI PLESKKLIDDYVRGGE-

-=-FFTGAEVGQCO-DT SGAHQHADE DY FMYREL-

FVAETRVSFRETTEQ)SAGLVNYYNTQNWI TLQITWHE-ERGRILELMT CTHLVVDQPLR GREIVVRDDIEYVY LRVIVOAT-TYKY Y3 FDRNWIDLEVI FESYKLIDDY IKSRA-=~ -===. AFTGAFVGMHCR-DG3GQNNYADEDYFLYREL--~
FRAETRMQF 3 PVHEQ)SAGLTCYYNSKNWSYCEVDYEE-GQGRT IKVIQLIHNVP SRELH EQPIPVPEQAE SVWLRVDVDRL-VYRY3Y S FDGETWHAVEVI YEARKL3DDY IGGRG === -==~ FETGAFVGLHCE-DISGDGCHADEDYFTYERA--====-~
ATVETRLEFRPNT PYEMAGLCAYYARNGHYFLEMT AND-LGERVLQVVGN INDVYGEYSN DV---VIGDADTVYMRLELRTQ-WYQYSYSLDGVDWYE IGPALNST PL3DEGGPDIF-== -~~~ RFTG3FAALEVA-DITGQRRHADEDYFEYLEHSEQKENCE

CIFEACLEFKPEDFRQMAGITAYYNTROWHYLRINRDD-RGGVEAGVLTSDRGIIREVGR RIS--V-TGWPKVELRAEIDRN-DLRFAV3 SDGSTWADMGVRLDMS ILSDEYAEERTGND ?IMRGETGAFLGLWAH-DMIGAGLPADEDECTYRPQIPS ===~
CVSTLLEFRPNQDNEEAGLTVYMNERHEYETALTRENGRINVVLERTVGDIQVVVNSLE ¥F 8-~ =NTIIFS IQA!I PE-EYRES WDPMGQTY LLGTGLITLLTEVAGGET--- ===GVYEGLYATGNGKVCTAPAFFDRFRYIPEI--
==-DLTGARMNNQF PRITQDGRDGDEEPGY IANMEDSATAGFRYFDCRGIKSVEIKVRGY CR
GGPGASGAWMDSREPKITQDGKDGDEEMGY IANMT DSATAGEKYFDCHGIRRMIIQVRGY CR--~
GTATTELNTENLENGORAGLAFLGGTQENWIGIVREGE---33YIFAVIAGIRYHGPEIE [P--=====-~

PTAETAZ2FRP2T RS AGLVNYYNTENA2 2LOVT YDETAGGR2LAV33CONLV23QPL3 22312VrDDI2YVYLRV2VDREGTYKY 3 Y3 FDGESWIRI PVPLESTRLIDRYIRG2ZGGND MR FTGAFVGL2C2YD23G5GLPADFDYF2YEESSEZKENCE

Hinh 1. So sanh sy twong ddng céc trinh tw amino acid cda xylan 1-4 beta xylosidase thudc ho GH43. Trinh tw Prim. Cons.
duoc t6 mau la trinh tw sé dwoc dung lam probe. Mirc d6 bao tha cua cac goc amino acid dugc danh d4u tir du * dén dau
"" d4u "." va khong dwgc danh dau.

DPé co6 thé xdy dung dugc probe, yéu cau sb
luong trinh ty ma hoa xylan 1-4 beta xylosidase cang
nhidu thi do tin cdy cia probe s& cang cao. Do d6
dua trén s liéu thu thap cac trinh ty thudc vé cac ho
mdi GH khac nhau va chi GH43 ¢6 s6 lugng trinh ty
da 16n dé c6 thé so sanh tim ving twong dong va
thiét ké probe. Két qua phan tich sau khi sir dung 11
trinh ty thuéc GH43 bing phan mém ClustalW -
PBIL dugc thé hi¢n ¢ Hinh 1.

Theo két qua tinh toan khi so sanh 11 trinh ty
amino acid thu thap dugc cd 7 amino acid hoan toan

gidng nhau, 32 vi tri giéng nhau & da sb cac trinh ty
va ¢6 30 vi tri gidng nhau & mot s6 trinh tw, con lai 1a
khac nhau (Hinh 1). Két qua nay cho thiy sb luong
trinh ty ma hdéa enzyme xylan 1-4 beta xylosidase
thudc ho GH43 cua vi khudn béao tdn rét cao.

Xdy dwng probe va gid tri tham chiéu

Sau khi so sanh, cac vi tri giong nhau s€ dugc
lya chon d€ lam probe va céc vi tri khac nhau qua
nhiéu s€ dugc loai bo (Hinh 2).
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IXNPVLKGFNPDPSICRVGEDYYIAXSTFEWFPGVXIXHSKDLVNWRLXXRPLXRXSQLDMKGNPDSGGVWAPCLSYXDGKFWLIYTDVKVV
DGPWKDGHNYLVTADDIDGPWSPEPXPLNSSGFDPSLFHDDDGXKYLLNMLWGHREGHHSFGGIVXQEFSVAEKKLVGERKIIFXGTPXKLT
EAPHLYKIXGYYYLLTAEGGTRYEHAVTVARSKXIXGPYEVHPDNPILTSXHXPEXPLOKXGHASIVXTHTGEWYLAHLTGRPIPTPPGYRG
YCPLGRETAIQKLEWKDDGWPYVGGGKELEVEXPRYIXEHPXXXTYXEVDEFDDXTLNXHFQTLRIPFTEQGSLTERPGHLRLYGREKSLTS
FTQAFVARRWQHFXFTAETAFKPTFQQOSAGLVNYYNTENWLQVTYDETAGGRXLVCDNLVSQPLDDIYVYLRVVDRETYKYSYSFDGEWKIP

VPLESTKLSDYIRGGFFTGAFVGLXCXYDXSGXGLPADFDYFXYEEX

Hinh 2. Trinh tw probe cho enzyme xylan 1-4 beta xylosidase thudc ho GH43. X: gbc amino acid khong xac dinh

Bang 3. So sanh twong ddng gitka probe vai cac trinh tw thude GH43.

Trinh tw Diém téi da Téng diém Do bao phi GiatriE Do twong dong
Trinh ty 2 608 608 100% 0.0 72%
Trinh tw 1 603 603 99% 0.0 71%
Trinh ty 6 444 444 99% 5e-155 56%
Trinh ty 3 596 596 99% 0.0 71%
Trinh ty 8 231 248 99% 2e-73 37%
Trinh ty 7 547 547 99% 0.0 66%
Trinh tw 11 351 351 99% 4e-119 49%
Trinh ty 10 358 377 98% 9e-122 51%
Trinh ty 5 101 134 83% 3e-27 30%
Trinh ty 4 25.8 76.2 61% 0.003 33%
Trinh ty 9 17.3 113 60% 1.2 46%

Dé tim gia tri tham chiéu cho viéc sir dung probe
trong khai thac gen, probe dugc so sanh twong dong véi
timg trinh ty da st dung dé xdy dungban dau. Két qua
(Bang 3) cho thay dé khai thac triét dé céc trinh ty ma
hoa xylan 1-4 beta xylosidase GH43 phai ¢6 diém tbi
da trén 17, do bao phu va do tuong dong i thiéu 60%
va 30% so v6i probe. Tuy nhién, nhin vao két qua Bang
3 cho thiy gia tri diém t5i da, d twong dong va do bao
phu cta probe véi cac trinh ty khac nhau. Probe nay
phtt hop nhat véi cac trinh tw s6 1, 2, 3, 6, 7, 8, 10, 11
(chi s6 diémtbi da trén 101, d6 tuong dong trén 37%)
va khong dai dién tdt cho céc trinh tw s 4, 5, 9 vi chi s6
diém t6i da thép va do tuong dong thap. Nhu véy, khi
str dung probe dé khai thac gen, c4c trinh ti c6 diém t6i
da cao trén 200 va do trong ddng cao trén 37% sé duoc
uu tién lua chon

Khai thac trinh tw ma héa cho xylan 1-4 beta
xylosidase bang probe tir so lieu DNA metagenome
cuia vi sinh vdt trong rugt moi

Dya trén dir liéu KEGG, Cong ty BGI da chu
giai 46 trinh tu c6 hoat tinh xylan 1-4 beta xylosidase
thugc ho GH43. Khi str dung probe, néu su dung chi
s6 diém ti da trén 17, @6 bao phu va d6 twong ddng
tdi thiéu 60% va 30% s& c6 25 trinh tu duge lua
chon, trong d6 c¢6 20 trinh ty trung voi dy doan BGI
(Bang 4). Néu dua trén diém t5i da trén 200 va do
tuong ddng trén 37% thi chi 8 trinh ty duoc khai thac
la dam bao yéu cau (Bang 4). Khao sat lai ving bao
thii bang BLASTP cho thay cac trinh tur déu chira cac
vung déc thu cho xylosidase (specific hit) va ¢ vi tri
hoat dong (active site) (Hinh 3).

Graphical summary |[EF2 eI o a4l show extra options »
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GH43_62_32_68 superfamily

e ——

A A

Hulti-donains

<

XynB2

Hinh 3. Dy doan trong ddng dac higu trinh tw va cac géc hoat dong cia cac trinh ty dwoc lya chon béing probe GH43.
GH43_XYL: ho glycosyl 43 cé kha nang phan hly cau trdc beta-D-xyloside; XynB2: enzyme beta-xylosidase.
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Bang 4. So sanh sb lwgng trinh tw khai thac bang probe véi dy doan ctia BGI

Két qua dv doan Két qua khai thac bing Probe

cua BGI Ma gen Diém téi da Télng Do bao pha GiatiE D6 twong dong
diem
GL0104795 GL0104795 382 382 99% 1e-130 48%
GL0020896 GL0020896 285 285 62% 3e-96 54%
GL0117445 GL0117445 285 285 62% 3e-96 54%
GL0076106 GL0076106 243 259 85% 2e-77 38%
GL0006405 GL0006405 227 271 58% 7e-75 57%
GL0044986 GL0044986 225 256 87% Te-72 37%
GL0077826 GL0077826 216 265 67% 9e-70 48%
GL0112518 GL0112518 216 265 67% 9e-70 48%
GL0001262 GL0001262 214 266 82% 8e-67 35%
GL0095948 GL0095948 173 173 63% 3e-53 39%
GL0015489 GL0015489 161 182 67% 2e-49 42%
GL0088906 GL0088906 154 193 52% 2e-48 53%
GL0016592 GL0016592 130 160 54% 8e-40 49%
GL0021333 GL0021333 99.8 117 77% 2e-27 30%
GL0090776 GL0090776 54.7 119 53% 4e-12 27%
GL0083296 GL0083296 43.9 58.1 47% 4e-09 25%
GL0091901 GL0091901 404 54.3 54% 3e-08 25%
GL0079004 GL0079004 37.0 85.1 45% 5e-07 26%
GL0050001 GL0050001 35.8 112 67% 8e-07 26%
GL0106540 GL0106540 34.7 72.0 46% 2e-06 25%
GL0119754 93.2 156 51% 3e-26 38%
GL0039878 55.8 103 59% 2e-13 28%
GL0122352 27.3 102 49% 4e-04 28%
GL0068837 24.6 115 46% 0.002 25%
GL0042431 22.7 84.3 51% 0.011 21%

Khio st ciu triic bic 3 ciia cdc trinh tw xylan 1-4
beta xylosidase dwg'c khai thdc bang probe

Céu tric bac ba cua phan tir cho phép ude doan
cu thé hon vé trung tdm hoat dong, cau hinh phan tir
va cac phéi tu lién quan dén hoat tinh sinh hoc cua
enzyme. Vi céc trinh ty khai thac dugc déu co do
tuong dong thip véi gen trén ngén hang gen dua trén
BLASTP do d6 nghién ciru di sir dung phan mém
Swiss Prot dé udc doan. Két qua (Bang 5) cho thay
hiu hét cac trinh ty déu dugc udc doan co cdu tric
turong ddng cao véi beta xylosidase, trong khi d6 co

mdt s6 trinh ty co hoat tinh twong tw nhu xylanase va
arabinfuranosidase. Céc trinh tu ¢6 hoat tinh khac nay
1 cac trinh tw c6 gid tri diém toi da (Max score) thap
duoi 100 (Bang 4). Cac trinh ty c6 diém tdi da cao
trén 200 déu c¢6 cau trac dy doan tuong dong voi
enzyme beta-D-xylosidase va thuong co vi tri lién Kkét
voi ion Ca™ ndm & ving lién két giita cac phéan tir
polymer dé tao dang tetramer va c6 ving lién két voi
xylopyranose dic thi trén phan tir co chat cia
xylosidase, chimg t6 ching c6 hoat tinh phan cit
xylose thanh duong (Hinh 4). Diéu nay hoan toan phu
hop gitra udc doan cau tric va chirc ning cua phén ti.
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Hinh 4. CAu tric bac ba clia cac xylan beta xylosidase khuén (template) 2exk.1.A (A), 1yrz.1.A (B), 1yi7.1.A (C), 3¢7g.1.A
(D) ho GH43 twong ddng véi cac trinh tw dwoc khai thac bang probe st dung Swiss prot. B3P: 2-[3-[[1,3-dihydroxy-2-
(hydroxymethyl)propan-2-ylJamino]propylamino]-2-(hydroxymethyl)propane-1,3-diol; XYS: xylopyranose; CA: Ca""; MES: 2-
morpholin-4-ium-4-ylethanesulfonate.

Bang 5. Udc doan cau tric bac ba cda cac trinh tw bang Swiss Prot

Do bao Db twong

Ma gen Pfam Khuén Hoat tinh phi déng Phwong phap CAu truc Phéi tor
GL0104795 PF04616 3c2u.1.A Xylosidase/arabinosidase  0.95 54.77 X-ray, 1.3A 4 x B3P
GL0117445 PF04616 2exj.1.A beta-D-xylosid 0.96 55.34 X 2.2A 4XXYSXYS, 4

exj.1. eta-D-xylosidase . X -ray, 2. x CA, 3 x MES
! 4 x XYS-XYS, 4
GL0076106 PF04616 2exk.1.A beta-D-xylosidase 0.94 37.55 X-ray, 2.2A homo-tetramer x CA, 3 x MES
! 4 x XYS-XYS, 4
GL0006405 PF04616 2exk.1.A beta-D-xylosidase 0.98 59.53 X-ray, 2.2A x CA, 3 x MES
) . 4 x XYS-XYS, 4
GL0044986 PF04616 2exj.1.A beta-D-xylosidase 0.94 40.29 X-ray, 2.2A x CA, 3 x MES
GL0077826 PF04616 1yrz.1.A beta-D-xylosidase 0.96 57.85 X-ray, 2.0A monomer Khong
GL0112518 PF04616 1yrz.1.A beta-D-xylosidase 0.93 58.86 X-ray, 2.0A monomer Khoéng
! 4 x XYS-XYS, 4
GL0001262 PF04616 2exk.1.A beta-D-xylosidase 0.94 36.73 X-ray, 2.2A homo-tetramer x CA, 3 x MES
GL0095948 PF04616 1yi7.1.A beta-D-xylosidase 0.93 46.52 X-ray, 1.9A homo-tetramer 4 x CA
GL0015489 PF04616 2exh.1.A beta-D-xylosidase 0.98 46.56 X-ray, 1.9A homo-tetramer 4 x CA, 3 x MES
GL0088906 PF04616 1yrz.1.A beta-D-xylosidase 0.96 64.1 X-ray, 2.0A monomer Khong
GL0016592 PF04616 1yi7.1.A beta-D-xylosidase 0.98 48.9 X-ray, 1.9A homo-tetramer 4 x CA
GL0021333 PF04616 1yrz.1.A beta-D-xylosidase 0.96 31.65 X-ray, 2.0A monomer Khong
) . 4 x XYS-XYS, 4
GL0090776 PF04616 2exj.1.A beta-D-xylosidase 0.42 24.22 X-ray, 2.2A homo-tetramer x CA, 3 x MES
PF04616,
GL0083296 PF03422 3c7g.1.A Endo-1,4-beta-xylanase 0.93 33.88 X-ray, 2.0A monomer 4 x XYP, 1 xCA
GL0091901 PF04616 3c7g.1.A Endo-1,4-beta-xylanase 0.91 31.94 X-ray, 2.0A monomer 4 x XYP, 1 xCA
GL0079004 PF04616 1yrz.1.A xylan beta-1,4-xylosidase  0.94 18.62 X-ray, 2.0A monomer Khong
GL0050001 PF04616 3qee1.A  Detaxylosidasefalpha-l- gq 56.51 X-ray, 1.6A monomer 1xCA
arabinfuranosidase
GLO106540 PF04616 anov.i A [osidasefarabinofurancs g 55.74 X-ray, 1.3A monomer 1xCA
GL0119754 PF04616 2exh.1.A beta-D-xylosidase 0.81 42.77 X-ray, 1.9A homo-tetramer 4 x CA, 3 x MES
GL0039878 0 1yrz.1.A xylan beta-1,4-xylosidase  0.94 31.09 X-ray, 2.0A monomer Khong
GL0122352 PF04616 3kst.1.A Endo-1,4-beta-xylanase 0.9 36 X-ray, 1.7A monomer 1xCA
! 4 x XYS-XYS, 4
GL0068837 PF04616 2exk.1.A beta-D-xylosidase 0.89 25.68 X-ray, 2.2A homo-tetramer x CA, 3 x MES
GL0042431 PF04616 3c7f.1.A Endo-1,4-beta-xylanase 0.82 32.08 X-ray, 1.5A monomer 1xCA

Chu thich: B3P: 2-[3-[[1,3-dihydroxy-2-(hydroxymethyl)propan-2-yllJamino]propylamino]-2-(hydroxymethyl)propane-1,3-diol;
XYS: xylopyranose; CA: Ca""; MES: 2-morpholin-4-ium-4-ylethanesulfonate
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KET LUAN

Phuong phap xay dung probe dya trén céc trinh
ty ma hoa enzyme xylan 1-4 beta xylosidase la mot
hudng méi dé tmg dung trong viéc tim kiém trinh ty
dich tr dit liéu DNA metagnone. Viéc lya chon cac
trinh ty amino acid cuia enzyme nay da dugc nghién
ctru chi tiét v& hoat tinh tir vi khuin dé xay dung 01
probe thuéc ho GH43 c6 thé hd tro hiéu qua cho viée
lga chon cidc gen ma hoa cho xylan 1-4 beta
xylosidase tir dit liéu khong 16 DNA metagenome.

Loi cam on: Cong trinh duoc thuc hién bc%ng nguén
kinh phi cia Dé tai doc ldip “Nghién ciru
metagenome cua mot 6 hé sinh thdi mini tiém ndng
nham khai thic cic gen méi ma héa hé enzyme
chuyén héa hiéu qua lignocelluloses “, md so
DTPLCN.15/14 va Dé tii co sé "Nghién citu lva
chon gen md héa xylan beta xylosidase tw dir liéu
gidi trinh tw DNA metagenome ciia vi sinh vdt rugt
mai va biéu hién gen tam thoi trén cdy thuoc ld bang
phwong phap agroinfiltration”, ma s6 CS16-01 va
trang thiét bi ciia Phong thi nghiém Trong diém
Cong nghé gen.
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PROBE DESIGN FOR EXPLOITING GENES CODING XYLAN 1-4 BETA XYLOSIDASE FROM
DNA METAGENOME OF FREE - LIVING BACTERIA IN THE GUT OF THE TERMITE,
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Nguyen Minh Giang', Do Thi Huyen’, Phung Thu Nguyet’, Nguyen Thi Trung’, Truong Nam Hai’

"Ho Chi Minh University of Pedagogy

*Institute of Biotechnology, Vietnam Academy of Science and Techology

SUMMARY

According to the CAZy classification, xylan 1-4 beta xylosidase belongs to GH 1, 3, 31, 39, 43, 51, 52, 54,
116, 120. In this study, a probe was designed from bacterial sequences exhibiting xylan 1-4 beta xylosidase
activity with experimented optimal pH and temperature. As the results, only one sequence of each GH1, GH3,
eleven sequences of GH43, three sequences of GH52, particularly, none of GH31, GH51, GH116, GH120 were
mined. Through the collected data, one probe for xylan 1-4 beta xylosidase of GH43 was designed based on the
sequence homology. This probe was 507 amino acids in length, contained all the conserved amino acid
residues (7 conserved residues in all sequences, 32 similar residues in almost sequences, and 30 residues
conserved in many sequences) and homologus with all the reference sequences (11 sequences) with the lowest
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coverage of 60% and identity of 30% respectively, and max score of 17. Using the probe, 25 sequences for
xylan 1-4 beta xylosidase from metagenomic DNA data of free-living bacteria in gut of Coptotermes gestroi
have been mined, while 20 of the 25 mined sequences were investigated by both probe and KEGG pathway by
BGI. Three-dimentional prediction of all probe-based sequences by SWISS-PROT showed that the sequences
had max score with probe when compared by BLASTP over than 100 also have structures of xylan 1-4 beta
xylosidase. Thus the probe can be used for mining xylan 1-4 beta xylosidase GH43 from metagenome data
using max score over than 100.

Keywords: BLASTP, ClustalW, Coptotermes gestroi, DNA metagenome, glycoside hydrolase (GH), probe,
xylan 1-4 beta xylosidase
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