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TOM TAT

Endo-1,4-beta-xylanase dugc phan loai vao 9 ho glycoside hydrolase la GH5, 8, 10, 11, 30, 43,

51, 98, 141 dua trén co sé dir lieu CAZy. Trinh tw mau do (probe) dai dién cho enzyme xylanase duoc
xay dung tir cac trinh ty dd dwoc cong bé mang hoat tinh phan huy xylan tir cac nghién ciru thuc
nghiém. Cu thé, c6 mét trinh ty thudc ho GHS, 6 trinh ty thuoc ho GH8 va 5 trinh tu thudc ho GH30
da dugc thu thap, tir &6 xay dung nén cac mau do dic hiéu cho endo-xylanase ho GH8 va GH30. Mau
do duoc x@y dung tir c&c trinh tu thuoc ho GH8 va GH30 c6 d6 dai twong tng la 351 va 425 amino
acid. Gia tri tham chiéu cho mau do cua ho GH8 duoc xac dinh 1a céc trinh tu c6 diém tdi da 16n hon
168, do bao phu thap nhét 1a 84%, do twong dong thap nhat 1a 36%; gia tri twong (g voi mau do caa
ho GH30 1a diém t6i da 16n hon 316, d6 bao phu Ién hon 98%, d6 tuong ddng 16n hon 41%. Sir dung
cac mau do bao thu cho cac ho GH c6 hoat tinh endo-1,4-beta-xylanase da dugc xay dung clng véi
mau do caa hai ho GH10 va GH11 da duoc c¢ong b, chung t6i da khai thac duoc 41 trinh ty ma hoa
xylanase tur dir liéu giai trinh tu DNA metagenome cua vi sinh vat trong da c6 dé ban dia Viét Nam.
Trong sb 41 trinh ty khai thac dugc, 19 trinh tu tring véi két qua chd giai cua cong ty BGI dua trén
dir lisu KEGG, nguoc lai ¢6 16 trinh ty khong dugc chd giai dua trén dit lisu KEGG.28 trong sb 41
trinh tu khai thac duoc 1a khung doc mé hoan chinh, c6 cau tric bac ba wéc doan twong dong cao véi
céc cau trlic cua xylanase da dugc cong bd.

Tir khoa: endo-1,4-beta-xylanase, DNA metagenome, glycoside hydrolase (GH), mau do,vi khuan

da co dé

MO PAU

Xylan 1a hemicellulose chu yéu & trong rom
ra va cac loai g cting cua thuc vat hat kin (chiém
15-30%) va chi chiém ty I& nho trong gb mém
ctia thyc vat hat tran (chiém 7-12%). Mach chinh
clia xylan duoc cau thanh tir cac don phén 1a cac
géc duong 5 carbon D-xylose (p-D-
xylopyranose) lién két véi nhau bang lién két p-
1,4-glycoside (Souza 2013). Ngoai ra mach
nhénh cua xylan c6 thé c6 cac nhém bén khac
nhu D-galactose, L-arabinose, glucuronic acid,
acetyl-, feruloyl-, p-coumaroyl (de Vries et al.,
2001). Do tinh phuc tap trong cau tric nay, viéc

thiy phan hoan toan phan tir hemicellulose can
t6i mot t6 hop nhiéu loai enzyme thuy phan khéc
nhau. Cac enzyme chinh tham gia thuy phéan co
thé ké dén la endo-1,4-B-xylanase, B-xylosidase,
a-L-arabinofuranosidase, a-glucuronidase,
acetyl xylan esterase, phenolic acid esterase.

Trong s6 nhitng enzyme thiy phan xylan,
xylanase (endo-1,4-beta-xylanase) dong vai tro
quan trong bac nhéat vi xuc tac phan cit mach
chinh cta phén tr xylan, tao thanh céac
xylooligosaccharide kich thudc ngén (Verma et
al., 2012), tir d6 tao diéu kién cho cac enzyme
khéc tiép tuc thiy phan dé giai phong cac don
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phan. Vi vay, xylanase c6 tiém ning rat 16n dé
{rng dung trong rat nhiéu nganh céng nghiép nhu
cdng nghiép thuc pham (Polizeli et al., 2005),
cong nghiép gidy (Viikari et al., 1994) va trong
thirc an chan nuoi (Twomey et al.,, 2003).

Hé tiéu hoa cua dong vat nhai lai (trau, bo,
dé...) 1a noi khu tra Iy twong cua vo sé vi khuan
c6 kha nang thay phan lignocellulose manh, vi
vy day la d6i tuong tiém nang cho viéc nghién
ctu khai thac cadc gen mai ma hoa cho céc
enzyme tham gia chuyén hoa lignocellulose (An
et al., 2005; Kittelmann et al., 2011). St dung k¥
thuat giai trinh tu thé hé méi, mot hudng trong
g dung cdng cu Metagenomics nham nghién
ctru truc tiép dit liéu DNA cua khu hé vi sinh vat
ma khong théng qua nudi ciy, dir lisu DNA
metagenome cua hé vi sinh vat khu tru trong da
€6 cua dé ban dia Viét Nam da duogc khai thac
véi 164.644 khung doc mo (ORF) (Do et al.
2018). Cac trinh ty nay duoc du doan chirc nang
sinh hoc dua vao muc d6 tuong ddng cua trinh ty
véi nhiéu co s& dit liéu tham khao cé sdn nhu
KEGG (Kyoto Encyclopedia of Genes and
Genomes, 13 co s dir lidu tryc tuyén lién quan
dén hé gen, cac con duong enzyme va cac san
pham sinh hoc), eggNOG (evolutionary
genealogy  of  genes: Non-supervised
Orthologous Groups, 1a co s¢ dir liéu chira cac
nhém orthologous), COG (COG - Clusters of
Orthologous Group, 1a co s¢ dir li¢u protein cua
sinh vat nhin so, nhan chuin don bao), PFAM/
TIGRFAM -protein families (1a co so dir liéu cac
ho protein). Viéc khai thac va lya chon gen ma
hoa endo-1,4-beta-xylanase tir ngudn dir liéu rat
Ién nay dugc chi trong, tir d6 c6 thé dua vao biéu
hién trong thuc nghiém mot cach hiéu qua. Mau
do (probe) dai dién cho enzyme xylanase cua hai
ho glycoside hydrolase s6 10 va 11 (GH10 va
GH11) da dugc xay dung trén viéc so sanh tuong
dong cua nhiéu trinh ty da dugc nghién cau ky
tinh chét trong diéu kién thuc nghiém (Nguyén
Minh Giang et al. 2018), day 1a co s dé lya chon
gen xylanase c6 thé biéu hién trong diéu kien
thuc nghiém véi kha niang thé hién hoat tinh
thanh cong, tiét kiém thoi gian khai thac gen. Tuy
nhién, theo phén loai cua CAZy, enzyme
xylanase (EC 3.2.1.8) ¢ thé thudc vé cac ho GH
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khac, nghién ciru nay sg tiép tuc xay dung mau
do cho cac ho GH mai dé khai thac gen méa hda
xylanase.

VAT LIEU VA PHUONG PHAP
Vat ligu

Dir liéu DNA metagenome gom 164.644
khung doc m¢ (ORF) cua vi khuan khu tru trong
dg co cua d’é ban dia Viét Nam, dugc giai trinh ty
bang h¢ thong giai trinh ty HiSeq Illumina (BGI,
Hong Kong) va dugc chu giai chire nang dua trén

cac co so dit lieu CAZy, KEGG, PFAM, COG,
GO (Do et al., 2018).

Phuong phap

Tim kiém céc trinh tw amino acid ciia enzyme
endo-1,4-beta-xylanase da dwoc nghién cuu
ddc tinh

Str dung nguon dit liéu tir co sé dir liéu CAZy
va NCBI, dua trén céac thong tin phan loai cua
endo-1,4-beta-xylanase trong cadc ho GH tur
CAZy, ching toi tién hanh tim kiém céc nghién
ctru trén thé gi6i da cong bd vé trinh tw amino
acid va cac dac tinh nhu kha nang chiu nhiét, chiu
kiém/axit, nhiét d6 téi wu, thong s dong hoc cua
enzyme. C&c trinh tu nay duoc tap hop thanh bo
dir liéu con dung dé xay dung mau do dic hiéu
cho ting ho GH c6 hoat tinh endo-1,4-beta-
xylanase.

Xidc dinh mic d twong dong ciia cac trinh tur
va tao trinh tu bdo ton

Dé tao cac mau do dac hiéu cho tirng ho GH,
cac trinh tu thu duoc ¢ trén duogc so sanh giéng
hang bang céng cu Clustal Omega
(https://www.ebi.ac.uk/Tools/msa/clustalo/) sau
d6 tim trinh ty bao tdn bang cong cu EMBOSS
Cons (https://www.ebi.ac.uk/Tools/msa/emboss
_cons/). Clustal Omega la phan mém cho phép
s0 sanh nhiéu trinh tu nucleotide hoic amino acid
va dua ra bac tranh téng thé va tinh toan cac diém
tuong dong gitra cac trinh ty khac nhau. Két qua
so sanh ciia phan mém nay chi ra cac vi tri ma
amino acid giéng nhau hoan toan hoic mét phan
giira cAc trinh ty dé nguoi dung dé dang quan sat
va phan tich. Sau khi nhap dir liéu Clustal Omega
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s& tinh toan va tra két qua sau vai phut ty vao s6
luong trinh tu can so sanh. Tat ca trinh ty amino
acid thu thap dugc cua enzyme endo-1,4-beta-
xylanasesé so sanh vaéi nhau cho tirng ho GH. Sir
dung file két qua so sanh da trinh ty, EMBOSS
cons s& tra vé trinh tu bao ton duge cho 1a dai
dién cho tat ca cac trinh ty duoc sir dung dé so
sanh.

Xady dwng mdu do va gid tri tham chiéu

Phan tich két qua so sanh da trinh ty, trinh ty
bao ton s& uu tién lya chon bao gom cac vj tri
gidng nhau hozc twong ddi gidng nhau, loai bo
cac vi tri khac nhau qua nhiéu. Phan mém
BLASTP duoc sir dung dé so sénh trinh tu bao
tdn véi cac trinh tu ban dau, xac dinh céc gia tri
tham chiéu (muc d6 bao phu va d6 tuong dong)
dé khai thac gen. Gia tri tham chiéu cua mau do
dugc sir dung nhu ngudng dé lya chon céc gen
ma hoa cho endo-1,4-beta-xylanase tir sb liéu
DNA metagenome vi khuan trong da co dé.

Khai thac trinh tw ma hobaendo-1,4-beta-
xylanase tzr di# ligu DNA metagenome vi khuan
trong da co dé

Sau khi c6 cac mau do ma hda cho endo-1,4-
beta-xylanase thudc cac ho GH khac nhau, ching
t6i sir dung BLASTP dé so sanh mau do véi trinh
tu amino acid cta cac ORF khai thac duoc tu dix
licu DNA metagenome vi khuan trong da co dé.
Két qua cua viéc sir dung mau do tim kiém cac
gen ma hoa cho enzyme sé& duoc so sanh véi két
qua du doan ban dau cua BGI. Sau do6 cac trinh
tu c6 chi sé diém t6i da (max score) gia tri twong
ddng va bao phu I6n hon hoic bang gié tri tham
chiéu s& duoc lua chon.

Uéc dodn cdu tric bgc ba va cia trinh te ma
hda endo-1,4-beta-xylanase duwoc khai thac

CAu trdc bac ba cua phan tir dugc wdc doan
dua trén trinh ty va véi cac protein khung da
duoc nghién cau vé cau tric bang phan mém
Swiss Model (https://swissmodel.expasy.org).

KET QUA VA THAO LUAN

Xay dung miu do cho endo-1,4-beta-xylanase
thudc ho GH8 va GH30

Theo két qua cap nhat cua co so dir lidu
CAZy, enzyme endo-1,4-beta-xylanase da duoc
phat hién va xép vao 9 ho glycoside hydrolase 1a
GHS, 8, 10, 11, 30, 43, 51, 98, 141, trong do sb
lwong trinh tu nhidu nhét thudc vé hai ho GH10
va GH11. Mau do cua enzyme endo-1,4-beta-
xylanase cua hai ho nay da dugc xay dung trong
cong bd nam 2018 cua Nguyén Minh Giang va
ddng tac gia (2018), tuy nhién hién tai di co
nhitng nghién ciru thuc nghiém maoi khang dinh
kha nang biéu hién va hoat tinh cua enzyme
xylanase thudc vé cac ho GH khac nhu GH5,
GH8 va GH30 (Bang 1).

Véi yéu cau la cac trinh ty ma hoa endo-1,4-
beta-xylanase da dugc nghién ctru hoat tinh sinh
hoc bang thuc nghiém, ching toi di thu thip
duoc 6 trinh tu thuoc ho GH8, 5 trinh tu thudc ho
GH30 va chi ¢ moét trinh tu thudc ho GH5 (Bang
1). Khoéng c6 trinh tu nao thuoc cac ho GH43, 51,
98, 141 da duwgc nghién ciu hoat tinh sinh hoc
duoc tim thdy. Vi vay, chi 6 trinh tu thudc ho
GH8 va 5 trinh tu thuéc ho GH30 dugc sir dung
dé xay dung trinh ty mau do cho hai ho nay.

Bang 1. Téng hop di liéu cac endo 1-4 beta xylanase thudc cac ho GH5, GH8 va GH30 da dwoc nghién ctru

tinh chét.
. A Sé . Nhiét do
str Masotrong Vi khuén amino  PH t6i wu Nguén thu thap sé liéu
GENBANK . 0
acid (°C)
GH5
1 ADT62000.1 Prevotella bryantii B14 464 6 40 https://pubmed.ncbi.nim.nih.gov/20622018/
GH8
2 AAC27700.1 Bacillus sp. KK-1 434 55 https://pubmed.ncbi.nim.nih.gov/9678255
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3 CBY88881.1 erc‘ii‘(’:‘;oa'terom°”as 426 50 https://pubmed.ncbi.nim.nih.gov/21331632
4 CAD20872.1 Pseudoalteromonas 454 25 https://pubmed.ncbi.nim.nih.gov/12089151
haloplanktis
5 AEC33258.1 Paraglaciecola 423 30 https://pubmed.ncbi.nim.nih.gov/19506861
mesophila
6 AAS85781.1 uncultured bacterium 1395 https://pubmed.ncbi.nim.nih.gov/15184164
7 ABB71891.1 uncultured bacterium 399 20 https://pubmed.ncbi.nim.nih.gov/16532363
GH30
8 ADM15019.1 Bacillus sp. BP7 423 55 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2
937475/
. https://www.sciencedirect.com/science/article/a
9 AAB63573.1 Aeromonas caviae 564 -
bs/pii/fS0922338X97827924
Dick h nthemi . .
10 AAB53151.1 ch eya chrysanthe 413 https://pubmed.ncbi.nim.nih.gov/8810080/
11 AHA3g215.1 Faenibacilus 430 65 https:/pubmed.ncbi.nim.nih.gov/26419457/
favisporus
12 BAA13641.1 Paenibacillus sp. W- 528 6 40 https://www.researchgate.net/publication/4572
61 5629
trinhtul GNGYYSVKTEGMSYGMMI TLOMNDEYKFQKLWDFVRKYMRHSDRN--DSLYGYHSWHMKT
trinhtu2 -DEGDDIRTEGQSWGMTAAVMLNKQEEFDNLWRFAKAYQKNPDNHPDAKKQGVYAWKLKL
trinhtu3 -DEGDDIRTEGQSWGMTAAVMLNKQEEFDNLWRFAKAYQKNPDNHPDAKKQGVYAWKLKL
trinhtu4 -IDSNDIRSEGMSYGMMISVMMDDQETFNKLWRFTKAKMONTS-—--GNSKDFFAWRLS -
trinhtub -FDSNDVRSEGMSYGMMMCVQMNDQTRFNKLWKWART YMYNETDA-GSNSRGYFSWQCS -
trinhtué -VNSGDVRSEGMSYGMMICVQLDKKKEFDALWNWAKTYMYHSNPA--HPAYGYFAWSLS -
HEE R HE T : Lo x
trinhtul NGSD-VQTIDQNVASDGEVWFAAALMMASGRWGDKKYPYD---YKARAQDMLDALAGDGE
trinhtu?2 NONGFVYKVDEGPAPDGEEYFAFALLNASARWGNSGE-FN---YYNDAIAMLNT IKNK--
trinhtu3 NONGFVYKVDEGPAPDGEEYFAFALLNASARWGNSGE-FN---YYNDAITMLNT IKNK--
trinhtu4 -GNAPYNATIDTNPAPDGEEYFAMALFFANNRWGSADGIFD---YQREANDI LHDMIFTKS
trinhtub -TSG--SKMDKGPAPDGEEYFITALLFAHARWGSASGTTNINNYAQQARQTI IYDLTRRKP
trinhtué -TEG--RHKDQMPAPDGEEYFAMALYFAANRWGNGEGIYN---YKAQADRLVSDMKDRN I
* * Kk kk H * * % * * k% . . * * ] .
trinhtul YANTGKESRVFIKNSKDQRYAMVRFGPYV---NWTDPSYHVPAFFELFAKSA-——-————
trinhtu2 = ——-——-———m———— LMENQIIRFSPYID--NLTDPSYHIPAFYDYFANNVT-—-—--———
trinhtu3 = -——--—mm—— LMENQIIRFSPYID--NLTDPSYHIPAFYDYFANNVT-—---———
trinhtu4 DNS------— STRLMMHPVYQQVEFVTTTNVASFSDPSYHLPAFYEMWALWA--——-———
trinhtub GNGD----PYGEPSMFNVDNYMVRFATLGNSATFTDPSYHLPAFYDVWALELQADYDNSK
trinhtu6 ITGQVGEQIQSAGNIFSLEYKMIRFTPDIANSEHTDPSYHLPAFYELWALWG—-——-———
-.* :*****:***:: :*
trinhtul ~  ——--—————- KSSQQYFWKDAANKSRTYLSETTFKSVLNNGSTVTNAATGLFPDEAGFDG
trinhtu2 —————-——-- NQADKTYWRQVATKSRTLLKNHFTKV--——--— SGSPHWNLPTFLSRLDG
trinhtu3 —------—-- NQADKNYWRQVATKSRTLLKNHFTKV-—-———— SGSPHWNLPTFLSRLDG
trinhtud = -—-—-——-——-—- DENNDYWHETAAISRQYLAKSAH-——-———-———— PVTGLFSDYANHEG
trinhtub LYGIWADKADLKKDIDYFKQAATTSRSFFAKTTN-—————-————— GTTGLGPDYAGFDG
trinhtu6 —————-——-- PEKDSDFWKEAAKVSRDFFFISAN--——————-——— PKTGLTPDYANFDG
HEEEH KooKk L x : H
trinhtul VSDAAH---SSTETDRNFSYDAWRTVSHIAMDHTLWSSADNAYRASEQKAVNKFLTFMKR
trinhtu2 SPVIGYIFNGQANPGQWYEFDAWRVIMNVGLDAHLMGAQAWHKSA--VNKALGFLSYAKT
trinhtu3 SPVIGYIFNGQANPGQWYEFDAWRVIMNVGLDAHLMGAQAWHKSA--VNKALGFLSYAKT
trinhtu4 EPQTTS-FN---PDSHKSAYDSFRVMGNMAMDYHWVSQSPVLQSL--VEQQVTFFAG-EV
trinhtub TPKN----E---GDHKYFEYDAWRIAMNIGMDYAWFAKDSWQKTF--ADRIQAFFVSKGV
trinhtué TPWVCP-WN---PNAANFQYDAWRTVMNWSVDWAWWEKDERQREL--SDRLQAFFESRGT
* * .

e ke ook . .

Hinh 1. Két qué so sanh da trinh tw cAc xylanase thudc ho GH8.
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————————— MNGNVSLWVRHCLHAALFVSATAGSF-SVYADTVKIDANVNYQIIQGFGGM
—--MKVVKFKFKKTINVLL-ACLTALPLMLS---PTQVSAASDANINLSSEKQLIKGFGGI
——————— MNLKKSVHVLL-ACLTALPLMLT---PTHVSAASDANINLSSEKQLIKGEFGGI
————— Missvkkpicvll-vcftmlsvmlagpgatevlaasdvtinlsaekgvirgfggm
MKMHATWSRLKKSVCGWL-AGVTALSIVLAVPGPAQVSASSNATINLSAEKQVIRGFGGI

* . e KekekkkKk .

SGVGWINDLTTEQINTAYGSGVGQIGLSIMRVRIDPDSSKWNIQLPSARQAVSLGAKIMA
NLPAWIGDLTPAQRETAFGNDONQLGFSILRIYVDPDSNNWYREVATAKRAIEKGAIVFA
NHPAWIGDLTAAQRETAFGNGPNQLGFSILRIYVDENRNNWYREVATAKRAIEQGALVFA
nhpawigdltaaqretafgnggnglgfsilrihvdenrnnwyrevetaknaikhgaivfa
NHPVWIGDLTEAQRETAFGNGDNQLGFSILRIHVDEDRNNWSKEVETAKSAIAHGAIVFEA

Kk kKK K ek Kk ek Kook e kK ok ok . .k .. ek e K. Kk e ek

TPWSPPAYMKSN---NSLINGGRLLPANYSAYTSHLLDFSKYMQTNGAPLYAISIQNEPD
SPWNPPSSMVETFNRNGDTNAKRLKYDKYAAYAQHLNDEFVTYMKNNGVDLYAISVQNEPD
SPWNPPSDMVETFNRNGDTNAKRLRYDKYAAYAQHLNDEFVTYMKDNGVNLYAISVQNEPD
spwnppsdmvet fnrngdtsakrlrydkyaayaghlndfvtymknngvnlyaisvgnepd
SPWNPPSDMTETFNRNGDTSAKRLRYDKYADYAQYLNDEFVTFMKNNGVDLYAISVONEPD

e kK kK. K * * * ek e k. ek kK ek e kK Kk k kK ok k kKK

WKPDYESCEWSGDEFKSYLKSQGSKFGSLKVIVAESLGFNPALTDPVLKDSDASKYVSIT
YAHDWT--WWTPQEILRFMKENAGSIQGTKVMAPESFQYLKNISDPILNDPQALANMDIL
YAHEWT--WWTPQEMLRFMKENAGSIQONTKVMAPESFQYLKNMSDPILNDPQALANMDIL
yahewt--wwtpgeilrfmrenagsin-arviapesfqgyfknisdpilndpgalrnmdil
YAHTWT--WWTPEEMLRFMKENAGSIN-CRVIAPESFQYLKNMSDPILNDPEALANMDIL
: *oox: HE I koL Fx HER I A A H
GGHLYGTTPKPY--PL--AQNAGKQLWMTEHYVDS--KQSANNWTSAIEVGTELNASMV -
GAHTYGTQISNFAYPLFKOKGAGKELWMTEVYVPNSDNNSADRWPEALEVSYHMHNAMVE
GAHTYGTQFKDFAYPLFKOKGAGKELWMTEVYYPNSDNNSSDRWPEALDVSYHMHNAMVE
gthlygtgvsgfpyplfkgkgagkelwmtevyypnsdnnsadrwpealgvsehihhsmve
GTHLYGTQISDFAYPLFKQKGAGKELWMTEVYYPNSDANSADRWPEALDVSYHIHNAMVE

* kK kKK . * K e kkkekkkkKk K ek e e K K. K .. .« kK

SNYSAYVWWYIRRSYGLLTEDGKVSKRGYVMSQYARFVRPGALRIQATENPQSNVHLTAY
GDFQAYVWWYIRRQYGPMKEDGTISKRGYNMAHFSKFVRPGYLRVDATKNPDTNTFVSAY
GDFQAYVWWYIRRQYGPMNEDGSISKRGYNMAHFSKFVRPGYYRVDATKNPDTNTSVSAY
gdfgsyvwwyirrsygpmkedgtiskrgynmahfskfvrpgyvrvdatknpnanvyvsay
GDFEAYVWWYIRRQYGPMKEDGTISKRGYNMAHFSKEFVRPGYVRVDATKNPDTNVYTSAY

ek Ak Ak Ak A A A K Ak o kkk sk kAkAkK Kkeoee.. * k k k k ke e kk e kk o ok . kK

KNTDGKMVIVAVNTNDSDOMLSLNISNANVTKFEKYSTSASLNVEYGGSSQVDSSGKATV
KGD-NKVVVVAINRGTSATSQREFVLONGNASTVSSYVTDSSRNLASLAPINV-SNGAFTA
KGD-NKAVIVAINRGTSAVSQKEFVLONGNASTVSSWVTDSSRNLASGAQITV-SGGAFTA
kgd-nkvvivainksntgvngnfvlgngsasgvsrwitsgssnlgpgtnlnv-tgnhfwa
KGN-NKVVIVAINKGTSAVSQTFTLONGKTSKVTPWVTDASRNMTAGSSIKV-KGGSFTA

* K ke kK ek . . . K . . K K K. *

Hinh 2. Két qua so sanh da trinh tw cac xylanase thudc ho GH30.

Theo két qua so sénh, 6 trinh tu protein thudc
ho GH8 thu thap dugc c6 52 vi tri amino acid
giong nhau hoan toan, 51 vi tri giong nhau ¢ da
s6 cac trinh ty, 31 vi tri gibng nhau mot phan, con
lai 1a khac nhau (Hinh 1). Tuong tu ddi véi ho
GH30, khi so sanh 5 trinh ty thu thap dugc co
137 vi tri giéng nhau hoan toan, 91 vi tri gidng
nhau & da sb va 57 vj tri gidng nhau mét phan &
cac trinh tu (Hinh 2). Nhu vay c6 thé noi, so véi
ho GH8, c4c trinh ty xylanase thudc ho GH30 ¢
tinh bao thu cao hon.

Dua trén két qua so sanh céc trinh ty amino
acid, trinh ty mau do cua cac endo-1,4-beta-
xylanase thuoc ho GH8 va GH30 da duoc xac
dinh (Hinh 3).

Dé tim gid tri tham chiéu cho viéc st dung
mAu do trong khai thac gen, chling ti da so sinh
tuong dong gitra mau do voi ting trinh tu duoc
st dung dé xay dung nén ching. Két qua cho thiy
cac trinh tu phai c6 diém tdi da trén 168, d6 bao
pht va do twong ddng ti thiéu 84% va 36% so
v6i mau do dé c6 thé du doan 1a trinh ty ma hoa
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théc phai co diém téi da 16n hon 300, d6 bao phu
[6n hon 90% va d¢ twong dong 16n hon 40%.

endo-1,4-beta-xylanase GHS8. Tuong tu d6i Voi
endo-1,4-beta-xylanase GH30, cac trinh tu khai

Ac:
MVEFIITLISYTSLAAPSGASSGYRNLFQEGKTNITQKVNSAFDNMEFNQSYYPYENDMAYIKADDSNDIRTEGMSYGMMIVM
MNDQEEFDKLWRFAKAYMKNDNHANSQGYYAWKLKNNGVKVDEGPAPDGEEYFAALLFASARWGNSGENYKEAMLNDLKNK
NMNMEYQOMIREFSPYIDANFTDPSYHIPAFYDLWALNQKDKDYWKQAATKSRTFLASNKSPTGLPDYAFDGTPVYEFNDQWFE
YDAWRVVMNVGMDYHWWSKAWKSAVDKVFEFSYKVNNYGYVYTLDGTQKGSEGLVAANAVAALASTNAQANEFINEFWSLSM
PTGYRYYDGLYMLAMLHVSGNFKYPTN

B:
LKKSVXVXLXACLTALXLMLAXXGPTQVSAASDAXINLSAEKQIIKGFGGINHPAWIGDLTXAQRETAFGNGXNQLGFEFSIL
RIHVDEDRNNWYREVXTAKRAIEXGAIVFASPWNPPSDMVETENRNGDTNAKRLRYDKYAAYAQHLNDEVTYMKNNGVDLY
AISVONEPDYAHDWTXXWWTPQEMLREFMKENAGSIXXXKVIAPESFQYLKNMSDPILNDPQALANMDILGXHLYGTQISDF
AYPLFKQKGAGKELWMTEVYYPNSDNNSADRWPEALDVSYHMHNAMVEGDEFQAYVWWY IRRQYGPMKEDGTISKRGYNMAH
FSKFVRPGYLRVDATKNPDTNVYVSAYKGDXNKVVIVAINRGTSAVSQSFVLONGNASKVSXWVTDASRNLXSGASIXVXS
GGAFTAQLPAQSVTTFEVAEL

Hinh 3. A: Trinh tw mau do chg endo-1,4-beta-xylanase thuéc ho GH8. B: Trinh tw m&u do cho endo-1,4-beta-
xylanase thuéc hg GH30. X: goc amino acid khéng xac dinh.

Bang 2. So sanh twong ddng gitka mau do v&i cAc trinh ty ban dau.

Trinh tw Piém t6i da D6 bao pha GiatriE Do twong dong
GH8

trinhtu2 360 99% 2e-126 60%
trinhtu3 356 99% 6e-125 59%
trinhtu5 316 93% 2e-101 48%
trinhtu6 279 92% 5e-95 46%
trinhtu4 234 84% 3e-73 46%
trinhtul 168 98% 6e-52 36%
GH30

trinhtus 765 100% 0.0 88%
trinhtu2 749 98% 0.0 88%
trinhtu4 738 100% 0.0 85%
trinhtul 701 99% 0.0 80%
trinhtu3 316 99% 2e-108 41%

Khai thac trinh tw ma hoéa endo-1,4-beta-
xylanase bang mau do tir dir liéu DNA
metagenome vi khuan da cé dé

Cac mau do cua ho GH10, GH11 da dugc
xay dung trudc day (Nguyén Minh Giang et al.
2018) cung voéi mau do cua ho GH8 va GH30
méi duoc xay dung & trén dugc sir dung dé tim
kiém cac trinh ty dich trong dir liéu DNA
metagenome vi khuan da cé dé. Két qua khai thac
da tim thay 21 trinh tu twong dong véi mau do
ctia ho GHS8, 20 trinh tu tuong ddng véi mau do
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cia ho GH10, va khong tim thy trinh tu nao
tuong dong véi mau do cua ho GH11 va GH30.
Két qua cu thé dugc trinh bay trong Bang 3.

Két qua chu giai caa BGI dua trén dir liéu
KEGG tim thay 67 trinh tu c6 thé c6 hoat tinh
endo-1,4-beta-xylanase, trong d6 c6 19 trinh tu
tring véi két qua tim kiém bang mau do caa ho
GH10. Tuy nhién phan 1én cac trinh ty tim
duoc bang mau do cta ho GH8 1a cac trinh ty
khong dugc chl giai khi so sanh véi di liéu
KEGG. Diéu nay chang to viéc sir dung mau
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do cho phép phat hién nhiéu hon cac trinh ty  da dugc khai thac bang mau do, 6 28 trinh ty
dich ma hoa cho endo-1,4-beta-xylanase trong 1a ORF ho@m c‘hinh, 8 trinh tu thiég dau 3’3 1
dir lieu DNA metagenome. Trong 41 trinh tw  trinh tu thiéu dau 3” va 4 trinh tu thiéu ca 2 dau.

Bang 3. Két qua khai thac endo-1,4-beta-xylanase bang mau do tr di¥ liéu DNA metagenome vi khuén da cé dé.

Lo Piém toi Do bao il Do twong Dw doan dwa trén CSDL
ORF dworc khai thac da phu Giatri E ddng KEGG
GH8
[denovogenes] 24919 200 98% 7E-61 35% -
[denovogenes] 22225 196 93% 4E-59 34% endoglucanase
[denovogenes] 21763 194 99% 2E-58 33% -
[denovogenes] 19998 193 93% 7E-58 34% endoglucanase
[denovogenes] 22379 192 99% 1E-57 33% -
[denovogenes]_23675 191 98% 2E-57 32% -
[denovogenes]_25522 191 98% 2E-57 34% -
[denovogenes] 26578 189 98% 7E-57 34% -
[denovogenes] 28222 189 98% 7E-57 35% Endoglucanase
[denovogenes]_ 21275 188 98% 4E-56 32% -
[denovogenes] 22196 187 98% 7E-56 32% -
[denovogenes]_ 27221 186 98% 1E-55 34% -
[denovogenes]_35308 182 86% 6E-55 35% -
[denovogenes]_24635 184 98% 6E-55 33% -
[denovogenes] 26598 183 92% 1E-54 34% Endoglucanase
[denovogenes]_28004 181 98% 7E-54 34% -
[denovogenes]_ 22112 180 99% 3E-53 30% -
[denovogenes] 23600 177 84% 5E-52 36% -
[denovogenes] 21959 177 93% 6E-52 32% -
[denovogenes]_20668 175 98% 4E-51 30% -
[denovogenes]_ 39514 171 82% 6E-51 34% Endoglucanase
GH10
[denovogenes]_4195 245 91% 7E-78 43% endo-1,4-beta-xylanase
[denovogenes]_4472 244 96% 2E-77 43% endo-1,4-beta-xylanase
[denovogenes] 34159 236 94% 2E-78 41% endo-1,4-beta-xylanase
[denovogenes]_5309 233 91% 6E-74 41% endo-1,4-beta-xylanase
[denovogenes]_9650 231 97% 4E-74 39% endo-1,4-beta-xylanase
[denovogenes]_ 5456 230 92% 1E-72 41% endo-1,4-beta-xylanase
[denovogenes]_5409 228 91% TE-72 41% endo-1,4-beta-xylanase
[denovogenes] 5086 227 98% 1E-71 39% endo-1,4-beta-xylanase
[denovogenes] 17825 224 92% 2E-72 40% endo-1,4-beta-xylanase
[denovogenes]_5578 222 92% 5E-70 39% endo-1,4-beta-xylanase
[denovogenes] 5411 221 95% 1E-69 40% endo-1,4-beta-xylanase
[denovogenes] 5913 221 95% 2E-69 39% endo-1,4-beta-xylanase
[denovogenes]_5329 218 95% 2E-68 39% endo-1,4-beta-xylanase
[denovogenes] 5283 218 94% 2E-68 39% endo-1,4-beta-xylanase
[denovogenes]_ 32356 216 95% 2E-70 40% endo-1,4-beta-xylanase
[denovogenes]_5259 215 96% 3E-67 38% endo-1,4-beta-xylanase
[denovogenes]_17041 215 92% 5E-69 40% endo-1,4-beta-xylanase
[denovogenes]_21241 210 88% 1E-67 40% endo-1,4-beta-xylanase

enterochelin esterase and

[denovogenes]_7833 209 79% 2E-65 44% related enzymes
[denovogenes]_ 43594 206 78% 2E-67 43% endo-1,4-beta-xylanase
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Hinh 4. Két qua dy doan twong ddng dac hiéu trinh tw bang BLASTP v&i céc trinh tw khai thac bdng mau do.

Khi so sanh trinh tu cua cac ORF hoan chinh
Véi co so dir liéu nr (non-redundant protein) cua
NCBI bang phan mém BLASTP, cac trinh tu
duoc khai thac bang mau do cua ho GH10 déu
chira viing dac thu cua enzyme endo-1,4-beta-
xylanase (XynA) bén canh mét ving dac thu cho
enzyme esterase (Fes) (Hinh 4).

Cau tric khdng gian cua phan tir cho phép
wdce doan cy thé hon vé trung tm hoat dong, cau

hinh phan tir va cac phdi tir lién quan dén hoat
tinh sinh hoc cua enzyme. Két qua udc doan cu
tric khdng gian bang phan mém SwissModel cho
thay tat ca cac trinh tu déu c6 ciu tric tuong dong
cao voi xylanase, véi do bao phu it nhat 1a 43%
S0 Vi trinh ty khudn xylanase va phéi tir 1a cac
dang oligosaccharide cua beta-D-xylopyranose,
tao co s dé khang dinh day 1a céac trinh ty ma
hoa endo-xylanase.

Bang 4. Uéc doan cAu triic bac ba clia cac trinh tw bang Swiss Prot.

bo

20)

Ma gen Khuén  Hoat tinh bao twong Phwong CAu trlc Phéi tir
, A phap
pha dong
[denovogenes]_21959 Sa:’:,;/'l' Xylanase 0,82 42,01 X-ray, 1,4A Monomer 1 x NI
[denovogenes]_23600 Iwu6.1 Xylanase 0,84 33,88 X-ray, 1,4A Monomer 1x XYP-XYP, 1
A X NI
Reducing end xylose- o
[denovogenes]_22112 5yxAt.1. releasing exo- 0,83 43,94 X-ray, 1,9A homo-tetramer  Khdng
oligoxylanase
Reducing end xylose-
[denovogenes]_28004 5yﬁj" releasing exo- 0,89 34,62 X-ray, 1,98 homo-tetramer  Khéng
oligoxylanase
[denovogenes]_26598 3a3Av.1. Xylanase 0,89 42,9 X-ray, 1,4A Monomer 1 x NI
Byxt.1. Reduc_lng end xylose- .
[denovogenes]_ 27221 A releasing exo- 0,9 35,71 X-ray, 1,9A homo-tetramer  Khoéng
oligoxylanase
[denovogenes]_22196 3a3Av.1. Xylanase 0,82 46,47 X-ray, 1,4A Monomer 1 x NI
Byxt.1. Reduc_mg end xylose- .
[denovogenes]_21275 A releasing exo- 0,81 43,36 X-ray, 1,94 homo-tetramer  Khdng
oligoxylanase
[denovogenes]_ 28222 lwf'l Xylanase 0,89 33,7 X-ray, 2,2A Monomer 1x XYP, 1 x NI
Reducing end xylose-
[denovogenes]_26578 SyXJ" releasing exo- 0,86 35,75 X-ray, 1,97 homo-tetramer  Khéng
oligoxylanase
Reducing end xylose-
[denovogenes]_ 25522 5yﬁj" releasing exo- 0,85 35,26 X-ray, 1,9A homo-tetramer  Khoéng
oligoxylanase
[denovogenes] 23675 3a3Av.1. Xylanase 0,82 45,0 X-ray, 1,4A Monomer 1 x NI
[denovogenes]_22379 3a3Av.1. Xylanase 0,82 46,03 X-ray, 1,4A Monomer 1 x NI
[denovogenes]_19998 3a3Av.1. Xylanase 0,78 46,85 X-ray, 1,4A Monomer 1 x NI
Byxt.1. Reduc_mg end xylose- .
[denovogenes] 21763 A releasing exo- 0,83 41,6 X-ray, 1,9A homo-tetramer  Khdéng

oligoxylanase
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[denovogenes]_22225 3a3‘Av.1. Xylanase 0,81
[denovogenes]_24919 3a3‘Av.1. Xylanase 0,84
[denovogenes] 5259 4pud.1.  Endo-14-beta- 0,44
A xylanase
[denovogenes]_5283 5ayA7.1. xylanase 0,46
[denovogenes]_5329 5ayA7.1. xylanase 0,46
[denovogenes] 5411 5ayA7.1. xylanase 0,46
[denovogenes]_5578 5ayA7.1. xylanase 0,46
[denovogenes]_5086 Sa)Z‘l‘ xylanase 0,46
[denovogenes]_5409 Sa)Z'l' xylanase 0,46
[denovogenes]_5456 Sa)Z'l' xylanase 0,46
[denovogenes]_5309 Sa)Z'l' xylanase 0,46
[denovogenes]_4472 5ayA7.1. xylanase 0,43
[denovogenes]_4195 lus2.1.  Endo-1,4-beta- 050
A xylanase

46,85 X-ray, 1,4R  Monomer 1xNI

44,32 X-ray, 1,4R  Monomer 1xNI
1 x XYP-XYP-

38,65 X-ray, 2,0A  Monomer XYP-XYP-XYP,
9x ZN

57,14 X-ray, 2,1A  Monomer Khoéng

54,73 X-ray, 2,1A  Monomer Khoéng

56,25 X-ray, 2,1A  Monomer Khoéng

55,82 X-ray, 2,1A  Monomer Khoéng

56,68 X-ray, 2,1A  Monomer Khong

56,46 X-ray, 2,1A  Monomer Khoéng

56,97 X-ray, 2,1A  Monomer Khoéng

56,55 X-ray, 2,18 Monomer Khoéng

63,3 X-ray, 2,1A  Monomer Khoéng

30,2 X-ray, 1,88 Monomer 7 x XYP

Chu thich: NI: Ni?*, ZN: Zn?*, XYP: beta-D-xylopyranose.

KET LUAN

Phuong phép xay dung mau do dya trén cac
trinh ty m& hoa enzyme endo-1,4-beta xylanase
1a mot hudng tiém nang wng dung trong viéc tim
kiém trinh ty dich tir dir liéu DNA metagenome.
Viéc lya chon cac trinh ty amino acid cua
enzyme nay da duoc nghién cau chi tiét vé hoat
tinh tir vi khuan dé xay dung cac mau do thudc
cac ho GH ma enzyme nay duoc phan loai. Mau
do duogc xay dung s& hd tro hiéu qua cho viéc lya
chon cac gen ma hda cho endo-1,4-beta-xylanase
tr dit liéu khong 16 DNA metagenome.

Loi cam on: Cong trink duwoc thic hién bang
nguon kinh phi cia Pé tai déc lgp “Nghién ciru
metagenome cuza mét s¢ hé sinh thai mini tiém
nang nham khai thac cac gen méi ma héa hé
enzyme chuyén héa hiéu qua lignocelluloses",
ma s6 PTPLCN.15/14, kinh phi tir d@é tai Ngh;
dinh thu Viét Pirc "Nghién cizu san xudat mét so
enzyme phan huy lignocellulose trén co so khai
thic di# lieu metagenome” ma so
NPT.50.GER/18 va trang thiét bj cia Phong thi
nghiém Trong diém Cong nghé gen.
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PROBE-MINING OF ENDO-14-BETA-XYLANASE FROM GOATS-RUMEN
BACTERIAL METAGENOMIC DNA DATA

Dao Trong Khoa®?, Do Thi Huyen*?, Truong Nam Hail?

YInstitute of Biotechnology, Vietnam Academy of Science and Technology
2Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

Endo-1,4-beta-xylanases (xylanases) are classified into 9 glycoside hydrolase families, GH5, 8,
10, 11, 30, 43, 51, 98, and 141 based on the CAZy database. The probe sequences representing the
enzymes were constructed from published sequences of actual experimental studies with xylan
decomposition activity. From online databases, we found one sequence belonging to the GH5 family,
6 sequences belonging to the GH8 family and 5 sequences belonging to the GH30 family exhibiting
xylanase activity. Thus specific probes for xylanase GH8 and GH30 families were designed with the
length of 351 and 425 amino acids respectively. The reference values for the probe of the GH8 family
were defined as the sequences with maximum score greater than 168, the lowest coverage was 84%,
the lowest similarity was 36%; for the probe GH30, the maximum score was greater than 316, the
coverage was greater than 98%, the similarity was greater than 41%. Using the built probes, including
the probe of the two GH10 and GH11 families, we found 41 xylanase-encoding sequences from the
metagenomic DNA data of bacteria in Vietnamese goats’rumen. Of the 41 exploited sequences, 19
were identical to the BGI company's annotation result based on KEGG database, whereas there were
16 sequences that are not annotated by the BGI company. Total 28 of 41 exploited sequences were
complete open reading frames, of which the predicted ternary structure was highly similar to the

published structures of xylanase.

Keywords: endo-1,4-beta-xylanase, DNA metagenome,bacteria in goats-rumen, glycoside hydrolase

(GH), probe
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