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TOM TAT: Theo phén loai cia CAZY, endo 1-4 xylanase thudc vé cac ho glycoside hydrolase
(GH) 5, 8, 10, 11, 30, 51, 98. Tuy nhién, chung t6i chi tim kiém dugc ba trinh tu thuéc GHS, 27
trinh tu thuéc GH10, 18 trinh tu thuéc GH11, mét trinh ty thuéc GH30 va mét trinh tu thuéc GH51
dd duoc nghién ciru k§ vé hoat tinh sinh hoc, dic diém cta enzyme. Dya trén trinh ty nhan duoc,
hai probe cho endo 1-4 xylanase GH10 va GH11 da dugc xay dung. Probe cho GH10 dai 338, chura
16 amino acid hoan toan giéng nhau & cac trinh ty, 13 amino acid giéng nhau & da sb céc trinh tu,
14 amino acid giéng nhau & mot sb trinh tu voi c6 diém ti da trén 189, do bao phu thép nhét 1a
88%, do twong ddng thap nhét 39%. Probe cho ho GH11 dai 204 amino acid, trong d6 ¢6 54 amino
acid hoan toan giéng nhau & cac trinh tw, 25 vi tri gidng nhau & da sb cac trinh tw, 24 vi tri gidng
nhau & mét so trinh ty voi ¢ diém tdi da trén 165, do bao phi thap nhat 1a 84%, d¢ tuong dong
thap nhét 50%. Sir dung hai probe trén chung t6i loc dwoc duy nhat mot trinh ty GLO018509 ma
héa endo 1-4 xylanase GH10 tir dir lidu giai trinh tw DNA metagenome ciia vi khuén trong rudt
mbi. Két qua udc doan cAu trac khong gian bing Phyre2 va Swiss Prot cho thdy GL0018509 tuong
ddng cao (95% va 93,4%) véi endo 1-4 xylanase va dugc udc dodn 1a endo 1-4 xylanase véi do
chinh xac 1a 100%.

Tir khoa: Coptotermes gestroi, BLASTP, DNA metagenome, ClustalW, endo 1-4 xylanase,

glycoside hydrolase (GH), probe.

MO PAU

Enzyme endo 1-4 xylanase (EC 3.2.1.8) 1a
nhém enzyme phd blen nhit thugc nhém
hemicellulase, gitp phan cét xylan thanh duong
xylobiose va cac chudi polysaccharide ngan,
dong vai trd quan trong trong san xuat con sinh
hoc thé hé tha hai tir cac nguon sinh khdi
lignocellulose. Trong cong nghé san xuit gidy
va bong vai soi, xylanase lam cho cdu tric soi
x6p va dé thim hon, nén dé dang loai bo duoc
lignin, gitp tang cuong cho viéc tay trang Mat
khéc, xylanase c6 thé lam ting kha nang tach
soi cua lignin bang cach giam s lugng cac td
hop lignin-carbohydrate c6 trong cac s¢i bot
gidy. Viéc st dung endo 1-4 xylanase chiu nhiét
cho qua trinh tién xir Iy va thiy phan d3 mang
lai 1gi ich l6n cho nganh cong nghiép nay
(Wang, 2013). Tac dung phan giai xylan - mot
thanh phan ¢ nhiéu trong thirc dn cua vat nudi,
da lam gidm d¢ nhdt cua thic an, giap cho vat
nudi tiéu héa va hap thu chat dinh dudng tét
hon, cai thién hé vi sinh vat duong rudt theo
hudng c6 loi (He et al., 2010). Ngoai ra enzyme
ndy dugc st dung gan loc cht xo trong cong

nghiép nudc hoa qua va rugu vang, hoa long
chit nhiy trong qua trinh tao ca phé long, tach
chiét huong liéu va chit mau, dau thuc vat va
tinh bot (Kamble & Jadhav, 2012). Endo 1-4
xylanase dd duoc tim thiy trong rat nhidu cac
loai sinh vat nhu vi khudn, nAm, xa khuan, tao
bién, thuc Vat O can (Rawashdeh et al., 2005).
Trong d6 ndm soi 1a ngudn cung cip xylanase
phong phu nhét. Endo 1-4 xylanase cua nam da
s6 hoat dong & nhiét do toi wu tir 45°C dén
55°C, trong moi trudng axit dén trung tinh va it
tim thidy hoat dong & modi truong kiém
(Subramaniyan & Prema, 2002). Cac nghién
chu dau tién vé xylanase chiu kiém di duoc
cong bd cua vi khudn Bacillus sp. C-59-2, sau
d6 nhiéu cic nghién ctru da dugc tim thiy ¢ B.
halodurans C-125, Bacillus sp. AR-009,
Bacillus sp. 41M-1 va B. pumilus 13a hoat dong
t6t & pH 9- 10. Trong thuc té, vi khuan c6 kha
ning sinh tong hop xylanase bén véi nhiét va
thich hop v6i méi truong tir pH trung tinh dén
pH kiém (Subramaniyan & Prema, 2002). Tim
kiém ngudn enzyme nay c6 kha nang chiu dugc
mdi truong kiém va nhiét do cao rat can thiét
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trong san xuat nhién liu sinh hoc va cac nganh
cong nghiép khac.

Nam 2012, DNA metagenome cua vi sinh
vat rudt moéi Coptotermes gestroi di duoc
phong K§ thuat di truyén giai trinh ty véi tong
dung luong 1a 5,6 GB, véi 125.431 ORF da
duoc udc doan dua trén dir licu KEGG va
eggNOG. Tur ngudn dit liéu nay 587 ORF mi
hoéa enzyme thiy phan lignocellulose da dugc
loc ra. Chung t6i dic bi¢t quan tam dén nhom
enzyme xylanase, vi vay s€ tap trung khai thac
tir ngudn dir liéu giai trinh ty DNA metagenome
ctia vi sinh vat trong rudt mbi C. gestroi (Do et
al,, 2014). Cac ORF tir dir liéu trén tiép tuc
dugc danh gia theo bon bude: (1) ving trinh ty
bado thu dua trén BlastP va BlastPSI (lya chon
cac trinh ty c6 vung hoat tinh rd rang, dac hi¢u
va dic thu cho enzyme cin chon); (2) déanh gia
so sanh twong dong véi cac trinh ty twong tmg
trén ngdn hang gen va dga vao cdy phat sinh
(Iya chon céc trinh tu nam trong nhém enzyme
can luya chon c6 d9 tin cdy cao); (3) truy nguyén
nguon gbc ciia gen (wu tién cac gen co ngudn
gbc tir vi khuan); (4): Lua chon trinh ty don
gian dé d& dang biéu hién gen trong E. coli.
Trong thuc té 2 trong 4 trinh ty dugc lya chon
theo cach trén di biéu hién ¢ dang khong tan
trong E. coli va khong c6 hoat tinh sinh hoc.
Nguyén nhan ¢ thé do phuong phap lya chon
gen dua vao ngudn dit liéu cua NCBI thong qua
so sanh twong dong c6 nhitng han ché do nhiéu
trinh ty cua NCBI chua dugc nghién ciru ching
minh bang thuc nghiém. Vi vy, viéc tim kiém
phuong phap dé c6 thé Iya chon nhanh duoc
gen mi héa enzyme mong mudén c6 hoat tinh
sinh hoc tir metagenome rét can thiét.

Str dung mau do (probe) dé tim kiém, sang
loc cac trinh ty gen mong mudn tir cic ngin
hang metagenome dd dugc nhidu nhom nghién
ctru trén thé giéi so dung (Kushwaha et al.,
2015; Zhou et al., 2015; Baldwin et al., 2014;
Akama et al., 2013). Ngoai ra, probe con duoc
dung nhiéu trong cac nghién ctru nhu nhan dién
cac ban sao hodc san pham RNA ctia gen, cac
sinh vit c6 quan hé gin gii voi dbi tuong
nghién ctru nham tim kiém gen chirc ning dugc
bao tdn qua tién hoa, tim kiém trinh tu tron ven
cia gen md hod cho protein trong genome
(Mitsuhashi et al., 1994). Trong nghién ctru nay,
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chiing t6i xay dung probe dé tim kiém trinh tu
gen ma hoa enzyme endo 1-4 xylanase tur di
liéu giai trinh ty metagenome noi chung va cua
mdi C. gestroi néi riéng. Probe duoc xdy dung
dua trén cac trinh ty da dugc nghién cou k¥ vé
mat thuc nghiém dé chung minh hoat tinh sinh
hoc cling nhu dac diém cua enzyme. Do cac ho
enzyme (CAZy) dugc phan loai dua trén ca
trinh ty va cdu tric nén cac probe dung cho lya
chon gen ciling s€ duoc xay dung riéng r& theo
ho enzyme. Probe hua hen sé tiét kiém duge
thoi dugce thoi gian tim kiém, lua chon trinh tu
gen, dong thoi gitip biéu hién protein/enzyme
tan va hoat tinh trong thuc nghiém.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Dir liéu DNA metagenome cua vi sinh vat
séng tu do trong rudt méi da duge giai trinh tu
va udc doan dugc 125.431 khung doc md
(ORF) trong d6 du doan c6 27 ORF ma hoda cho
endo 1-4 xylanase (Do et al. 2014). Dit liéu nay
dugc dung 1am ngudn cho khai thac gen endo 1-
4 xylanase bang probe. Cac trinh ty endo 1-4
xylanase tir ngan hang NCBI va CAZy.

Xac dinh cac hg GH c6 chira enzyme endo 1-
4 xylanase theo CAZy va lwa chon trinh tw
cho xiay dung probe

CAZy (Carbohydrate-Active enZYmes,
http://www.cazy.org) 1a mot hé thdng phan loai
chira co s¢ dir liéu vé enzyme tham gia vao qua
trinh téng hop, trao 601 va  vén chuyen
carbohydrate. CAZy cung cip sé liéu truc tuyén
va cép nhat lién tuc cac dir li¢u cia GenBank vé
chudi théng tin cua gin 340.000 enzyme
(Lombard et al., 2014; Cantarel et al., 2009)
trong d6 co phan loai 1 cac trinh ty da dugc
nghién ctru ki vé tinh chét sinh héa. Dya trén sy
twrong dong vé trinh tu, cdu truc phan tir, CAZy
xéc dinh cac ho thiy phan cac lién két glycosyl
(Hydrolases Glycosyl: GH) c6 lién quan tién
héa duoc gidi thiéu bdi Henrissat (Henrissat,
1991) va dén nam 2015, dir liéu CAZy chira 135
ho GH véi céc ddc diém nhan biét khac nhau.
Chung t6i sir dung dit liéu phan loai cia CAZy
dé xac dinh c6 bao nhiéu ho GH chira enzyme
endo 1-4 xylanase. Ttr cac ho GH lgc dugc tur
dir liéu, chung t61 tim kiém cac trinh tu da duoc
nghién ctru k§ vé hoat tinh, tinh chit sinh 1y,
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sinh hoa cua enzyme va Xép chung vao cung ho
v6i nhau. Dya trén dit liéu nay chiing t6i sé xay
dung probe cho khai thac gen ma hoéa endo 1-4
xylanase. Ngoai dit liéu CAZy, chung t6i ciing
tim kiém thém céc trinh tu tir dit liéu NCBI
ciing da duoc nghién ctru dé lam phong pht di
liéu va probe xay dung dugc s€ dai dién tot hon
cho cac trinh tu.

XAy dung probe va gia tri tham chiéu

Céc trinh tu cia mdi ho GH thu thap dugc &
trén dugc so sanh bang phan mém ClustalW -
PBIL (http://expasy.org/proteomics). Két qua so
sanh cua phin mém nay s& cho ra mét trinh tu
dugc cho 1a bao ton cao nhit (ky hiéu
Prim.cons), ddng thoi ciing st dung mau sic két
hop céac ky hi¢u ddc trung chi ra cac vi tri ma
amino acid gidng nhau hoan toan trong cac trinh
tu, hodc giéng nhau & da sd cac trinh tu.

Duya trén két qua cua Vlec so sanh O trén va
dwa vao trinh ty bao ton cao nhit, céac goc
amino acid gidng nhau hodc tuong ddi giong
nhau s& uvu tién lua chon dé lam probe va cac
trinh ty khac nhau qua nhiéu s& duoc loai bo.
Probe nay s€ dugc so sanh lai v4i céc trinh ty da
dugc sir dung dé xay dung nén probe dé xac
dinh gia trj tham chiéu vé diém t6i da (max
score), mirc do bao phii va tuong dong cta
probe véi trinh tu da s dung bang BLASTP.
Gia tri tham chiéu sir dung dé khai thac gen ma

héa endo 1- 4 xylanase tur dir liéu gidi trinh tu
DNA metagenome la gia tri diém t6i da, mac do
bao phu va do twong dong thdp nhit ma probe
con nhan biét duoc trinh ty chuin dung dé xay
dung nén probe.

Khai thac trinh tw ma héa endo 1- 4 xylanase
dit lifu DNA metagenome cuia vi sinh vat
trong rudt méi

Sau khi ¢6 cac probe ma hoa cho endo 1- 4
xylanase thudc cac ho GH khac nhau, chung t6i
tiép tuc sir dung BLASTP dé so sanh probe voi
trinh ty cac amino acid ciia cac ORF thudc
metagenome cua vi sinh vat trong rudt mdi va
su dung nguong phat hién & trén dé loc trinh tu.
Két qua cua viée sir dung probe tim kiém cac
gen md hoa cho enzyme s€ dugc so sanh voi két
qua du doan dua trén con duong trao dbi chat
KEGG do Vién Nghién ctru hé gen Bic Kinh
(Beijing Genomics Institute: BGI) thuc hién.

Uéc doan ciu tric bac ba cia trinh ty ma
héa endo 1- 4 xylanase dwgc khai thac

Dé khing dinh két qua loc gen bang probe,
chung toi co kiém tra lai cAu trac bac ba cta céac
trinh tu. Do céc trinh tu & day déu 1 céc trinh tu
méi, chung t6i dd st dung hai phan mém khac
nhau 1a SWISSprot va Phyre2 dé udc doan ciu
tric.

KET QUA VA THAO LUAN
Céac hgo GH c6 hoat tinh endo 1- 4 xylanase

Bdang 1. Cac ho GH chtra enzyme endo 1-4 xylananse theo CAZY

Mo hinh cau trac

Chat cho dién Chat cho proton

MAE.C GH Clan L o o Co ché xtic tac
khong gian tur xuc tac xUc tac
3.2.1.8 5 GH-A (B/a)s Glu Glu Gilt nguyén
3.2.1.8 8 GH-M (a/a)s Asp Glu Dao ngugc
3.2.1.8 10 GH-A (B/a)s Glu Glu Gitlr nguyén
3.2.1.8 11 GH-C B-jelly roll Glu Glu Gilt nguyén
3.2.1.8 30 GH-A (B/a)s Glu Glu Giir nguyén
3.2.1.8 51 GH-A (B/a)s Glu Glu Gitt nguyén
3.2.1.8 98 Chua xac dinh Asp Glu bao ngugc

Trén co s so liu cua CAZy, dya trén
su bao ton cao vé sy cudn, gap trong cau
trac khong gian cac enzyme dugc sip xép
vao cac nhom lon (clan). Enzyme endo 1- 4
xylanase thudc vé 3 nhom Ién la GH-A,

GH-M, GH-C va dugc sip xép vao 7 ho la
GHS, 8, 10, 11, 30, 51, 98 (bang 1). Theo
két qua nay bén ho GH5, GH10, GH30 va
GH51 thudc vé nhom 16n GH-A giéng nhau
vé ciu triic khong gian 1a (P/a)s, GHS va
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GHI1 lan luot thudc vé hai nhém 16n 1a
GH-M va GH-C, v6i md hinh céu tric
khong gian 1a (a/a)s va B-jelly roll, riéng
GH98 van chua xac dinh dugc ciu trac
khong gian nén chua phan vao nhom lon.
Céc ho GH chira endo 1- 4 xylanase déu ¢
chit cho dién tir va proton trong qué trinh
hoat dong cia enzyme la glutamate (Glu)
trir ho GH8 va GH98 chét cho dién tir 1a
aspactate (Asp). Trong hai co ché phan Gng

xuc tac thay phan lién két glycoside thuong
thiy nhat ma Koshland (1953) dua ra gom
¢6 co ché giit nguyén va dao nguogc, ho
GH8 va GH98 thudc vé co ché dao nguoc,
con lai déu thuc hién theo co ché gitr
nguyén (Koshland, 1953).

Khai thic cac trinh ty amino acid cida

enzyme endo 1- 4 xylanase da dwgc nghién
ctru dic tinh

Bdng 2. Téng hop dit lidu dd duoc nghién ctru chi tiét vé endo 1-4 xylanase

S M sb trong ) SO pH Nhiét Nguodn
T GENBANK Vi khuan amino  toi dotoi  http://www.ncbi.nlm.
T acid uvu  uu (°C) nih.gov/pubmed
GH10
1 ACY69980.1 Alicyclobacillus sp. A4 338 5.5 70 19916085
2 ADK91076.1 Alicyclobacillus sp. A4 411 6.2 55 20169343
. DOI:10.1007/s11274-
3 ACY69979.1  Anoxybacillus sp. E2(2009) 328 7.8 60 009-0254-5
4 AAQ83581.1 Bacillus firmus 396 4-11 70 15184083
5 AFE82288.1  Bacillus sp. HJ2 329 35 22534297
6 CAAS84631.1 Bacillus sp. 331 8 40 7793963
7 AAB70918.1 Bacillus sp. NG-27 405 8,4 70 10831448
8 AGAI16736.1 Bacillus sp. SN5 338 7 40 22864505
9 CBH32823.1 Bacteroides xylanisolvensB1A 378 6 37 20532756
10 AAA96979.1 Dictyoglomus thermophilum 352 6.5 85 8534104
11 AEO12683.1  Paenibacillus xylanilyticus J03 344 7.4 40 23462014
12 ACN76857.1  Glaciecola mesophila KMM241 423 7 30 19506861
13 ACR61562.1  Sphingobacterium sp. TN19 384 6.5 45 19554324
14 AAD32560.1 Streptomyces avermitilis 438 7.5 60 18645964
15 AAY98787.1  Flavobacterium sp. MSY?2 371 30 16450065
16 AE096821.1 Geobacillus sp. 71 407 7 75 22806019
17 ACX42569.1 Geobacillus sp. TC-W7 407 8.2 75 23075790
18 AAZ74783.1 Geobacillus sp. MT-1 331 7 70 16607523
19 AEP39603.1  Geobacillus thermodenitrificans 407 6 70 23156689
20 AEW07375.1 Geobacillus thermoleovorans 407 8,5 80 22212694
21 ACJ73932.1  Kocuria sp. MN22 389 8.5 55 19809242
22 AFES82289.1 Lechevalieria sp. HJ3 367 6 70 22430498
23 CBAI13561.1  Paenibacillus barcinonensis 320 9.5 60 20218604
24 ACJ06666.1  Paenibacillus sp. 332 11.0 50 20493247
25 BAB40957.1  Acidobacterium capsulatum 405 5 65 9692186
26 AGA16736.1 Bacillus sp. SN5 338 7 40 22864505
27 CBH32823.1 Bacteroides xylanisolvensXB1A 378 6 37 20532756
GH11
1 BAKO09352.1 Actinomadura sp. S14 228 6 80 21269876
2 CAD60654.1  Bacillus sp. BP-7 213 6 60 15057452
3 ACT79298.1  Bacillus subtilis 213 7 50-55 20075612
4 AAZI17393.1 Bacillus subtilis 213 9 50-60 16907724
5  BAH28803.1 Bacillus subtilis 213 6 40-50 19332293
6 AFH35005.1 Vi khuan gram am 341 5 50 22487213
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7 AFO70072.1 Caldicellulosiruptor sp. F32 357 5 75 25576604
8 CAJ57849.1  Cellulomonas flavigena 332 6.5 55 20231092
9 ACF57947.1  Streptomyces sp. S9 340 6.5 60 18521591
10 AAC46361.1  Dictyoglomus thermophilum 360 6.5 75-80 9572948

11 ACY70399.1 Nesterenkonia xinjiangensis 241 7 55 19838860
12 AHC74025.1  Paenibacillus arcinonensis 210 6.5 50 24549767
13 AEI54132.1  Paenibacillus campinasensis 377 7.5 60 22580312
14 ADKA47978.1  Paenibacillus polymyxa 211 7 40 21161608
15 ABI96991.1  Paenibacillus sp. 211 6 60 18051350
16 AEB00656.1  Paenibacillus sp. ICGEB2008 204 7 50 21642416
17 BAE93061.1  Paenibacillus sp. 211 7 50 16348410
18 ACF57947.1  Streptomyces sp. 39 360 6.5 60 18521591

Trinhtw 1 SYEFYSEWIDSQGTIVIMELGSGONY ST YNIGNEVAGKGAN RRIVNY-SASYSPSGNSYLTLYGRTRNPLVEYYIVDSWGSWREFTG-TY
Trinhty 18 GYFYSEWIDAPGIVSATIMGSGENYSTSARNIGNEVIGKGWS RRIVIY-SGSENFSGNAYLTLYGRSRNPLVEYYIVDNRGTYRFIG-TE
Trinhte 6 SYYYSEWIDGGGTVIMNLGSAGNY STNA SNAGNEVAGKGWS RRSVIY-SGT ENFPSGNAYLSLYGRTSNPLVEYYIVDNWGSYRFTG-TIF
Trinhty 8 SYYYSEWIDSQGTVSMELGSGENY STSWRI TGN EVAGKGRQ GRACSY-SGQEF T PSGNAYLTLYGRITGPLIEYYIVDNWGTYRFTG-TY
Trichtr12 IDYWQNWIDGGGTIVNAVNGSGONY SVNRQNT GNEVVGKGWT NRVVNYNAGVE SFSGNGYLTFYGRTRNALIEYYVVDNWGTYRFIG-TY
Trinhter 17 IDYWQNARIDGGGIVNAVNGSGENY SVNAQNTGNEVVGKGWT NRVVNYNAGVESFSGNGYLTFYGATRNALIEYYVVDNRGTIYRFIG-TY
Trinhtr 16 IDYWONWIDGGEEIVNAVNGSGEN Y SVIWRDI GN I VVGKGWT NRT INYNAGVWAF SGNGYLALYGWRIRNSLIEYYVVDSWGTYRFIG-TY
Trinhtyr 15 IDYWQYWIDGGGIVNATINGSGENY SVIWSNVENEVVGKGWG TRIVNYNAGVWAFSGNGYLTLYGATRNSLIEYYVVDIWGTYRFIG-TY
Trinh ty 4 IDYWQNRIDGGGIVNAVNGSGENY SVNN SNTGNEVVGKGWT FRT INYNAGUWAPNGNGYLTLYGRTRSPLIEYYN WGTYRFIG-TY
Trinhty 5 IDYWONRIDGGGIVNAVNG SGENY SVNR SNTGNEVVGKGWT FRT INYNAGUVWAPNGNGYLTLYGARTRIPLIEYYVVDSWGTYRFIG-TY
Trinh tw 8 IDYRQNA I GGG TVNAVNG SGENY SVNR SNTGN EVVGKGWT FRT INYNAGUVWAPNGNGYLTLYGRTRIPLIEYYVVDSWGTYRFIG-TY
Trinh ty 2 IDYWONR I GGG TVNAVNG SGEN Y SVNN SNTGN EVVGKGWT FRT INYNAGUVWAPNGNAYLTLYGRTRSPLIEYYVVDSWGTYRFIG-TY
Trinhtir 14 IDYWQNWIDGGCTIVNAVNGIGENY SVNR SNTIGNEVVGKGWN SRVINYNAGVWAF SGNGYLTLYGRTRNILIEYYVVDSWGTYRFIG-TY
Trinh tljy g IDYWONWI DGGETVNAVNG SGENY SVNR SNCONEVVGKGAN TRVINYNAGQFAF SGNGYLSLYGRTRNSLIEYYVVDDWGTYRFIG-NY
Trinhtw 11 GYEYIEWIDAPGT ITMNLEPGGSYSTQWGDIGNEVVGKGWS SRIVDY -SATINFSGNGYLALYGRTRGPLVEYYIIEDYGTIYRFIG-DY
Trinh f,{r 7 GYYYELWKDSGNT-IMIVDIGGRESCQWNSNINNALFRTGKK TVKITY-SATYNPNGNSYLCIYGWSKNPLVEFYIVESWGSWRFPGATS
Trinh t.} 10 GYYYELWKDIGNT-IMIVYIQGRESCQNSNINNALERTGKKTIRITY-SATYNPNGNSYLCIYGWSTINPLVEFYIVESWGNWRFPGATS
Trinhty 13 GYDYEFWKDSGGSGSMILNSGGTFSAQWSNINNILFREGKK M3 ITV-GI\N“QrNGHAY'.‘rVVGA_VDPL’.’E EYIVDS? A‘GIYRr‘IG-‘rH

Prim.cons. mmmmssmmmmm 3RT mmmusmnn!mummmﬂn

KGTITSDGGTYDIYQIMRYNAFSIEG-IRTEPQYWSVRQSKRTSG--~TITSGNHEDAWA RYGMNLGSHD-YMIMATEGYQSSGYSNVIV-—===—
KGTVITDGGTYDIYQTTRYNAFSIEG-NKTENQYWSVRQQKRTGG-~~TITTGNHEDAWA RAGMQLGSHD-YMIMATEGYQSSGSSNITVGGTSGE
KGTVTSDGGTYDIYETTRTNAFSVEG-TKTENQYWSVRQSKRTGG-~~TITTGNHEDAWA GHGMNLGSENYYMIMATEGYQSSGSSNITVGSSGSG
MGTUNSDGGTYDIYRTQRVNQPSIQG-TAT FYQYWSVRQQKRTGG--~-TITAANHENAWA SKGMNLGSHN-YQILATEGYQSSGSSNITVSEGSGS
KGTVNSDGGTYDIVTIMRYNQPSIDG-YSTFPQYWIVRQSKRPIGVNIQITPQNHVNAWA SKGMNLGISWSYQULATEGYQISGSSNVIV-——--~
RGTVNSDGGTYDIYTTMRYNAPSIDG-TQT FPQYWIVRQTRKRPIGVNST ITESNHVNARA SKGMYLGNSWSYQUMATEGYQISGSSNVIV-—————
RGTVTSDGGTYDIYT TMRYDAPSIEGQRT T IQYWIVRQTRKRETGGNSTITESNHVNAWA SKGMHLGNNWSYQVLATEGYQ3SGSSNVIV-————~
KGTVTSDGGTYDIYTIMRYNAPSIDG-TQT EPQYWIVRQSKRPTGSNVSITESNHVNAWR NAGMNLGISWAYQULAVEGYQISGSANVIV-——===
KGTVKSDGGTYDIYTITRYNAPSIDGDRITETQYWIVRQSKRETGSNATITESNHVNAWK SHGMNLGINWAYQUMATEGYQ3SGSSNVIV-——===
KGTVKSDGGTYDIYTITRYNAPSIDGDRITETQYWSVRQTKRPTGSNATITESNHVNAWRK SHGMNLGINWAYQUMATEGYQISGSSNVIV-—=-==~
KGTVNSDGGTYDIYTITRYNAPSIDGDNTTETQYWSVRQTKRPTGINAAITFSNHVNAWK SHGMNLGSNWSYQULATEGYQSSGSSNVIV-—=-===
KGTVYSDGGTYDVYTITRYDAPSIDGDKTTETQYWIVRQSKRPTGSNAT ITFSNHVNAWK RYGMNLGSNWSYQULATEGYQSSGSSNVIV-—====
KGTVSSDGGTYDIVTAQRVNAPSIDG-TATEFTQYWIVRQSKRATGSNVAITFANHVNARE SKGMNLGISWSYQULATEGYQISGSSNVIV-—====
KGTVTSDGGTYDIYTATRTNAEPSIDG-VITEQQFWIVRQSKRSIGTNNT ITMKNHADAWG SKGMALGISWAYQMIATEGYQSSGSANVIV-—————
RGTFWSDGSYYDIYETTRVEEE3IDG-TQT QY YW SVRHDTRT SG---3ITTANHFHAWE QAGMPLGTHD-YQUMATEGYQSSG33SVIVHTAR-—
LGTVTIDGGTYDIYRKITRVNQE3IEG-TTTEDQYWIVRTSKRT SG---TVIVIDHFKAWA ARGLNLGTID-QITLCVEGYQSSGIANITQNTES-—
LGQVTIDGETYDIYRTTRVNQE S IVG-TATEDQYWSVRTSKRTSG---TVIVIDHFRAWA NRGLNLGTID-QITLCVEGYQSSGSANITQNTESQG
KGT INVDGGTYDIVETTRVIQE S IRG-TAT FRQYRSVRTSKRT G-~ ~TISVSEHFRAWE SRGUPMGKMY-EVAMIVEGYQSSGSANVYSNTLTIG

mmmmszmmwmqsmmmrnrmmm SWSZWS‘!QMRGYQSSGSWFSGG

Hinh 1. Két qua so sanh su twong ddng cac trinh tr amino acid ctia endo 1- 4 xylanase thuoc ho GH11

Trinh tu Prim. Cons. dugc t6 mau 1a trinh ty s€ dugc ding lam probe. Mure d6 bao thu cua cac gbc amino acid
dugc danh dau tir dau * dén dau ":" dau "." va khong dugce danh dau.

S liéu xdy dung probe phai tir cac nghién  nén khi tim kiém s6 lidu ching toi chi thu thap
cuu thyc nghiém, do do, chi cac trinh tu c6 hoat  cac trinh ty amino acid cia enzyme c6 nguf")n
tinh endo 1-4 xylanase dd xac dinh dugc chi tiét  gbc tir vi khuan dé dam bao két qua dang tin
vé kha ning biéu hién, gid trj nhiét do va pH  cay.
hoat dong t6i wu ciia enzyme mai dugc thu thap. Két qua chung t6i tim kiém duoc ba trinh
S6 liéu DNA metagenome chu yeu tir vi khuén, tur thude ho GHS, 30 trinh tu thuoe GHI0, 18
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Gen ma hoa endo 1-4 xylanase

trinh tu thudéc GH11, mét trinh ty thugc GH30,
mot trinh tu thugc GH51. Riéng ho GHS5 va
GH98 ching t6i khong tim kiém duoc trinh tu
nao théa min cac yéu cau dé ra. Tuy nhién, do
sb Iwgng cac trinh tu thuoc cac ho GH khac han
ché, khong du dé xdy dung probe nén ching toi
chi thong ké s6 liéu caa ho GH10, GH11 dung
dé xdy dung probe ¢ bang 2. Tir dir liéu vé sb
cac trinh ty mad hoéa cho enzyme endo 1-4
xylanase di duoc nghién ctru tinh chét cua
enzyme chung toi sé tiép tuc tim cac vung tuong
ddng nhau.

Xay dung probe tir cac trinh tuw
Két qua phan tich sau khi sitr dung 27 trinh

tu thugc GH10 va 18 trinh tu thuéc GHI11 b?mg
phian mém ClustalW - PBIL dugc trinh bay trén
hinh 1 va hinh 2. Két qua cho thiy, khi so sanh
27 trinh ty amino acid thu thdp dugc cua GH10
c6 16 amino acid hoan toan giong nhau, 13 vi tri
glong nhau ¢ da s cac trinh ty va c6 14 vi tri
gidng nhau & mot sd trinh ty, con lai 1a khac
nhau (hinh 1). Khi so sanh 18 trinh ty amino
acid cia ho GHI1 ching toi thiy c6 54 amino
acid hoan toan gidng nhau, 25 vi tri glong nhau
o da so cac trinh tu va c6 24 vi tri giong nhau &
mot s6 trinh tu, con lai 1a khac nhau. Két qua
ndy cho thiy trinh mi héa enzyme endo 1- 4
xylanase thudc ho GHI11 bao tdn cao hon trinh
tu thudéc GH10.

Trinh ty 2 MNNSISTENVK LYEAFESHFLIGAAVNPLTIKTQ S----ELLKKHENSVT AEN- EMKEVSMHPSEN
Trinh tir 13 MNNSISTENVK LYEAFESHFLIGAAVNPLTIKTQ S----ELLKKHENSVT AEN- EMKEVSMHPSEN
Trinh ty 27 MR LREAFREQFLIGAAVNEVTLDSQ R----DLLIEHENSVT AEN- EMKFERLHFTED
Trinh tw 9 MVKTKVEVES LSKVYEEYENIGAAVNLNTIKSQ K----DLLRKHENSIT AEN- DMKFIEIQPSEG
Trinh tw 10 MNQQLNIPN LYEIYRDEESIGAAVNSKTLESE: K----ELLKKHYNSLT AEN- EMKFELLQPEQG
Trinh tw 11 MNQQLNIPN LYEIYRDFFSIGAAVNSKTLESE- K-—--ELLKKHYNSLT AEN- EMKFELLQPEQG
Trinh tr 28 MESRREEES LKALYKDAFHIGAAVNPLTIDSQ R----SLLAYHENSLT AEN- EMKESSLEPEEN
Trinh t 7 MIPS LREVYKEYFRIGAAVSPITIRTQ K----DLLVSHVNSIT AEN- HMKFEHLQPKEG
Trinh ty 21 MNSSLPS LRDVEANDERIGAAVNEVTIEMQ- K-—--QLLIDHVNSIT AEN- HMKFEHLQPEEG
Trinhtw 5 MTDTYRNIPS LSERYRPYFRIGAAVNAKSLNTH: R----DLLVTHENSVT AEN- EMKWEEIHPEQD
Trinh tw 17 \FSILVLLLILLTFSLGFLKEEAKGMEIPS LKEVYKDYFT IGAAVSHLNIYHY- E----NLLKRHENSLT PEN- QMEWEVIHPKPY
Trinh tu 3 'SIRTTVVSLLAAVALITSTSVAFAQETKT LKEALKDRFLIGTAVNTRQASGR: DFAGVRVIQEQENAIV AEN- CMKSQEMHPREN
Trinh ty 14 'SIRTTVVSLLAAVALITSTSVAFAQETKT LKEALKDRFLIGTAVNTRQASGR: DRAGVRVIQEQENAIV AEN- CMKSQEMHPREN
Trinh ty 30 'VELAGIASLGLACTSTKSQQVAVIRPSEN LKHAFKDREYIGTALNLDQIWER: NAAAISVVKDQENSIV AEN- CMKSMYLQPREG
Trinh tw 18 (REINHCLPLLSIMILG-SCNVKKTELSSS LENSYRNDEYIGTALSADQIEEK: DAKVDSLICRQENAIT AEN- SMKSMEVHEQKD
Trinh ty 29 TIRPCLLALALAATSTVSQAATAVSSNDS. LKAHFSKQFLVGSAINAQQAKRT- EQOTDALIITQENTIT PEN- ELKWERIHPKED
Trinh tw 8 TAGLAISLLVGGGLGNVAA---AQGGEPKS LSERYQEQFDIGAAVEPYQLEG-- RQA--QILKHHYNSLV AEN- AMKPVSLQPREG
Trinh tr 12 ‘AGLALSLLLTGGASSVEAQGNGQAGPPKG LADRYEESFDIGAAVEPHQLNG-- RQG--KVLKHHYNSIV AEN- AMKPISLQPEEG
Trinh tir 20 VGESEMLLLPLGMTNALAKT-EQSYSKKP LDQRYKDSET IGAAVEPYQLLNE- KDA--QMLKRHENSIV AEN- VMKPINIQPEEG
Trinh ty 22 VGESEMLLLPLGMTNALAKT-EQSYARKP LDQRYKDSET IGAAVEPYQLLNE- KDA--QMLKRHENSIV AEN- VMKPINIQPEEG
Trinh tw 19 VGESEMLLLPLGMINVLAKT-EPSYARKE LDQRYKDSET IGAAVEPYQLQNE: KDV--QMLKRHENSIV AEN- VMKPINIQPEEG
Trinh tr 23 "VGLALSLLLPIGMTATSAES-ADSYANKP LDQRYKNSETIGAAVEPYQLLNQ- KDA--QMLKRHENSIV AEN- VMKPINIQPEEG
Trinh tw 4 'KIENTAYRIPAEATSAMIYWETTGIMINY LRNVEGKYFDIGCAATPSEVSLQ VAK--DLVKTHYNNLT IGN- ELKPDYVLDKAX
Trinh tw 15 'KIENTAYKIPAEATSAMIVWETTGIMINY LENVEGKYEDIGCAATPSEVSLQ: VAK--DLVKTHYNNLT IGN- ELKPDYVLDKAX
Trinh ty 24 JLLRAGAATAVAALCLTAVPQAASAAPETR RWNTPKD-FRIGSAVAGGGHHT S; JPEYRSVLAREFSSLT PEN- QMRKWEFIHPEEG
Trinh tw 25 \LVIA----LFAAVALSAPPASAVSAPPDV RIAAPKG-FHIGTAVAGGGHHEN JSEYRKVLAAEFNSVS PEN- QMKWEYIHPERG
Trinh ti 32 AVMAS-===~ GALLFTGAVTSAQRAPADA KALAARDHLEPGTAVN--—--——- JSTYRRITAREENSLT AEN- VMKRETLQPQRG
Trinh ty 16 }3GRGAVARGAAAVAILTLAMTGVARHS -~ QAAAGESNRYIGTAIAAN----= 3T-YSTIANREENMIT AEN- EMKMDATEPSQN
Trinh tr 31 JAGRPKLRALLPALLVGALGEAGAVAAPPP GAAAAQSGRYIGVAIAAN----=- 3T-YASIANREENSVT AEN- EMKIDATEPQRG
Trinh ty 1 }3L3GTALAGCGGHRTHSIPGQAMAPHLH- RAHAAAAGLLVGCAVNPR------ ZPAYS LV AEN- AMKWGPLRPTID
Trinh ty 26 MLKSRWEKTVGTLALVGVLAASVAVGSVS -AGLAKGSKFLGNIIAGQVE--— — ==~ SNF3PYWNQUT PEN- STRWGAVEGTRN
Trinh ty 6 {QUNDRLAHRIGKCVIRLVDGSGVAVADQE - IRQINHSFLEGAGIFDVVPEVN: JEK-LTFLEEEISREL EVE] PEYWGRFEPEQG
Prim.cons. 'VGRAT2LLLPAA2TLT2AKTVAQAREI2S LRKEAYKDSFLIGAAVNPYQL22Q: K2AYRQLLKRHENSIT AEN) EMK2ESLQPEEG

‘EYTFDDADRVMS FARENGMGVRGHT LVAHN QT PNWVEENQDG STVDRETLLARMKSHIDAVMNRYRG-EIYAWDV VNEAVID--KGDEILRPIKWLDIVG-
‘EYTEDDADRVMS FARENGMGVRGHT LVAHN QT PNWVERNQDG STVDRET LLARME SHIDAVMNRYRG-EIYARDY VNEAVSD--KGDEILRPSKWLDIVG-
‘RYT FEAADRMVALARANGMGVRGHT LVRHN QT PFTWVEENEDG SQTDRVILLARMKSHINTVVSRYQG-ELYAWDV VNEAVSID--SGSELLRPSKWLDIIG
‘GVIFERADQLAAFARENGMRMRGHT LVWEN QT FEWVEEG =~~~ ADRETLLORMEREHITAVMNRYKG-TIFCWDV VNEAVID--EGPVLLRFTEWLEIIG

‘NENFTQADKLVAFANERNMELRGHT LVWHN QT IGWLEQNSDG IQVNRETLLQRMEAH I STVLGRYRG-QFYSWDV VNEAISD--DDSEYLRESKWLDIIG-

‘NENFTQADKLVAFANENMRLRGHT LVWEN QT IGWLEQNSDG IQVNRETLLQRMEAH I STVLGRYRG-QEYSWDV VNEAISD--DD3EYLRRSKWLDIIG

LY TFENADVIAAFAREQGMALRGHT LVWHN QT PFDWLEENETG GRAERDLLLERLRSHIQIVVGRYRD-VIYCWDV VNEVISCERDESAFLRPSKWLDIAG:

‘EFTFEQADE IVHFAL XNMVVRGHT LVWHN QT FTWMEYDREG KVIGRELLFERLEAHI STVVRRYRG-KVYCWDV VNEAVAD-~EGNDLLRISRWSEIAG:

‘KFTPQEADRIVDFACSHRMAVRGHT LVWHN QT FDRVEQDGQRGHEVSRDVLLERMRCHISTVVRRYRG-KIYCWDV INEAVAD--EGDELLRFSKARQIIG-

‘RYEEFAKADALVNEAREEGMEVRGHT LVRHN QT PAAVELDDLG QT AT AAVVERRLEEHVATVLGRYHN-DIYDADV ANEAVVD--AGTIGFLRDIRWLQTLG:

“VYDEGPADE IVDFAMENGMEVRGHT LVAHN QT PGRVYAG====-T-KDEILARLEEHIREVVGHYRG-KVYARDV VNEALID--NPNEFLRRAPWYDICG:
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‘RYNFTQADEFVAFGERNHLAITGHTLIWHS QL3FWEFCVDENG ENVS PEVLEKRMEDHITT IVERYRG-RIKGWDV VNEAIED-—---NGAYRKTKEYEILG-
‘RYNETQADEFVARGERHLAITGHTLIWHS QLS FWICVDENG KNVI PEVLERRMRDHITT IVRRYRG-RIKGWDV VNEAIED-——-NGAYRRKTRIYEILG:
‘EENFKDADREVALGEQHGMHI IGHT LMWHS QT PAWFEVDQKG KDVSREVLIERMREH IHI VVGRYRG-RIHGWDV VNEAVLD----NGELRKSKEFYDIIG
‘KYDFALTDREVAFGERNEKME IHGHT L IWHS QLAPWM~—EKI KD3T--EMRAVMEDHITT IVSEKYRG-RINIWDV VNEALND-~-~--DGILRESVELNTLG:
AYDFSLSDEYVHYGLANNMEIIGHTLVWHS QT PDWVEENAQGELLTREALLARMREH IHTVVSRYRG-KIKGRDV VNEALNE----DGSLRDSKWRQIIG-
‘EWNWEGADKIVEFARFENME LREHTLVWHS QVPEWE F IDENGRKANKQLLLERMENH IKIVVERYKD-DVI SWDV VNEVIDDGG-—--GLRESEWYQITG-
VEIWDGADAIVE FARROMNLREHT LVREN QVPDWEFLDEEGRQANKELLLERLETHIKTVVERYKD-DVTARDY VNEVVDDGT PNERGLRESVWYQITG
‘RENFAEADQIVREAKFKHHMDIRFHT LVWHS QVFQWEFLDREGREQNRQLLLERIETHIKT IVERYRD-DIKYWDV VNEVVGLDG-—--ELRDSFWYQIAG"
‘RENFAEADQIVRFAKFHHMDIRFHILVWHS QVPQWEFLDREGREQNRQLLLERIETHIKT IVERYRD-DIKYWDV VWNEVVGIDG===~ELRDSPWYQIAG"
‘KENFAEADQIVRFARKHHMDIRFHTLVWHS QVPQWEFLDKEGREQNRQLLLERLETHIKT IVERYKD-DIKYWDV VNEVVGDDG----KLRNSPRYQIAG-
‘KENFEQADKIVQEAKRNGMDIRFHT LVWHS QVPEWEFFIDREGRGONKQLLLEKRPETHIKT IVERYRN-DIEYWDV VNEVVGIDG-—-—KLRNSPWYQIAG-
QVELDSARSLLKYCAENNIEVRGHVLVWHS QT PSWEFRENE SATVSKDVMNQRLENY IRNLFAATNA KIYAWDV VNECYLD-—-—GGNLRTAGEFPETAG]
QVKLDSARSLLKYCAENNIEVRGHVLVWHS QT FIWI FRENT I ATVIRDVMMNQRLENY IRNLFAAINALKIYAWDY WWECYLD-~~~GGNLRTAGEFETAG]
“VYEFGPADDIVDEAEANGQVVRGHILEWHS QNPDWLE----E GDYT PDELRAILKEHIHIVVGHYEG-RIQQWEY ANE IVDDSGNLRL--QENIWLRELG-
‘RYNFGMADAIVRFARQNRQVVRGHT LMWHS QNFEWLE----Q GDFTAAELRE ILREH IMI VVGRYRG-KVQOWDV ANE IFTDAGALRT -~TENIWIRELG-
“VYDFTQGDALVDFARSHGQAVRGHT LLWHN QLPGRLTI SGVADGSISKDELRQILREHVITVAKHYRG-KIYQWDV VNEVEEEDG3YR-———QSLWYQQLG"

-QENFSS3GDRIVNWARQNGRQVRGHALAWHS QRPGWHQ———~ = NMSGTALRNAMLNHVIQVATYYRG-KIHSWDV VNEAFADGSSGAR---RDINLQRIG-
QENEQNADRIYNWAVONGRQVRGHT LAWHS QQPGAMQ-———~~ SL3GSALRQAMIDHINGVMAHYRG-KIAQWDV VNEAFADGSSGAR---RDSNLERTG-
“TEDFRPADDIMDEAARENQOVRGHNLCWHE ELFIWEAS-~~~ ~EVNRGNAREILIQHIQTVAGRYAG-RIQSWDV VNEAILPRDGRPDGLRERSFWLELLG"
VMNWGQADMAYNYARQNGEFPFRFHILVAGS QAPNWIN-————~ NLSAADQRAEVLOWIRAAGKRYSQ--SEFVDV VNE PLHAK---PSFRNAIGGDGQIG-

‘KPQTEALSRAAEWLQOKGVIVRGHPLCWHT VIAPWLLD——— - MSNEQILRAQLSRIEREVINFEG-VIDMWDV INEVVIMPIFDKYDNGITRICKELG-

>mummrmmmm.ms QT PGW!'E‘ZDEEG arvszzmznmxmm_xnm VNEAVIDDGEG2G2LREIEKWLQILG]

EDFISKAFEYAHEADP-NALLEY NDYNESVFD-KREKIYRLVESLKERGAPIHGVGLQAHWRKIENPSLDL-IRQAIZRY ASLGIRLHITELDVSVFEHED
EDFIARAFEYAHEADP-EALLFY NDYNCIVFD RKRCRIYRLVEOILRCRGAPINGVALQAIIWKIDIFOLDL IRQAIZRY ASLGLEKLHITELDVSVEEHED
EDYIEKAFEYAHEADP-DALLEY NDYNEADSV-KSERIYTLVESLLEQG/PIHGIGLQAHWSIYHPSLDY-IRVATIZKY ASLGVRLEITELDVSMFAFDD
EDFIAKAFEFAHQADP-NASLEY NDYNESNFE-KRERIYKLVESLVDRG/PIHGVGLQAHWNIVNFGLED-IRTAIZRY ASLGLELELTELDVSVENFED
EDF IARAFEFAHQADP-NASLEY NOVNESHIN-KNENIVALVES LLDRDYV D THCVCLOANWNVEDD 2L00- IMOAIZNY ASLGIQLOITEMDV SME SWDN
EDFIARAFEFAKEADP-QALLEY NDYNESHRN-KRERIYRLVESLLDRDVP IHGVGLQAHWNVHDPSLDD-IRAAIZRY ASLGIQLQITEMDVIME SWDN
MEFIERAFLYAREADD-NALLFY NDYNESNFH-KRERIYRLVRSLLDOGVP IHGVGLOAHWNLYDFTLDD-MRARIZRY AQLGLOLOLTELDVSVERFDD
DDEMEQAFLYAYEADP-DALLEY NDYNESFPE-FRERIYRIVISLIERHIPVDCICLQAHWSITROTIEE-IDIAIZRY ASLGVRLHITELDISMEFEFDD
DDYIAKAFRIAHQAAP-DALLEY NDYSECFFE-KREKIFALVESLRDKGIPIHGIQUQANWSISRPSLDE-IRARIZRY ASLCVVLHITELDVEMFEFHD
EEVIERASTWAHEVDP-DAKLEY O YSETKED-RSERIYRLVAGLLOEGYS IHGIQUOGHRMIIDFALDE - TERATIRY ASLGVHLHITELDVCVYGNVH'
EEYIPLARQYAHEADD-DAELYY :mmnp:-mnmvmmxm: HGIGIOGHWI LARFTPRY-LEDSTARF AELGVEVQUTEFDISIYYDRN
EEYIPLARQYAHEADR-DAELYY N0 ¥ MAQEG-RRAAVVEMVEDLEKRGIR I DAVGUQGH IGHDY PRISE-FEESMLAT ARAGVEWMITELDLTVLRSP-
KDFIKLARQFAQEADE-NAE Fyy N0 Y MAQRG-RRAAVVEMVEDLRRRGIR I DAVGLCGH IGHDY PRI SE-FEESULAF AKAGVKVMITELDLTVLESF-
ESYLADAFRLAAKADP-KVDLyy NDY3TAIFA-KRNGIMKLVEEVLDSG/RVDAIQUQERNGLINPALSE-VEKT IVGE ASLGTKVM/TEMDISVLFHV-
DDF TERASTYAHAADE-DARL vy WD YVLEDFA-KREGAINLIERIKAAGSKVDGIGSQGHRNINS PSLEL-IERSILAY SALGVRVASTELDITVLENFE-
DY TKVAFETARKYGGEEARL T FD Y LYKFE-RS2GARKL IESLODRGI PVEGVGLOGHY SITHFALNE~LDDALTLE ASLGICSITLLDVIVLETES
DEYIRVAFETAREYAGEDAKLE T NDYSTEVES-KRIDLYNLVEDLLEQG/PIDGVCHQSHIQIGAPSIED-TRASFZRE TSLGLONQUIELDMSIYGREE
IOYIXVAROY it NDYNTEVIP-KRIHLYNLVQDLLADG/PIDGVGHQAHIQIDWFT IDE-IRT SMEME AGLGLONQVIELDVSLYGWEE:
myzm;qr m"‘m“ mc Gmxmv: NDYNTEVES-KRSALYNLVEQLKEEGIPIDGICHQSHIQIDWPSEEE-IEKT IIMF ADLGLONQITELDVSMYGWEE
mnmém RTYGENKIRLy (D STEVER-RREALYNLVEQLKEEGIPIDGIGH]SHIQIIWESEEE-IERT IIMF ADLGIONQITELDVSMYGAEE:
i TRoys O TEVER-RREALYNLVIQLREEGYPIDGIGR] SHIQIGIPSEEL - IERT ITHE ADLGLONQITELDVSNYGREE.
EFARKYGOME =2 NDYNTEVER-KREALYNLVEQLREEG/PIDGIGHQSHIQIGAPSEAE-TERT INME AALGLDNQITELDVIMYGWPE:
DIYIDNAFTYARKYAPAGVELEY v ripy 09~ RRNATYTMAMRLKSRGI -1 DG IG4) SHLDNGE PDTNT-YRAALTKE GSTGLEVQUTELDITISDTS-
DSYIDNAFTYARKYAPAGVELEY ey y ) (= KKDA L YTHANKLKSKGL= 110G LGS HLUNGE PUTNT = YKAALTKY GSTGLEVQUTELDITISDTS-
FEIIADIFRWAHEADF-NAQLET ynyvayE G INAKSDAYYALIQDLLAQGVEFVEG QO THLGLQYGEDGR-¥QQNLIRE DDLGLETAVTE IDVRGEVDGD
PGIVADATRRAHQADP-FAKLET ynyyyE SUNKSDAYYALIEELRAAGTPVHGE SAQAHL SLDOYGEPDD-LERNLIRE ADLNIETAITELDVIMILIAS
PIYIADTFRWARQADP-HARLYV yiovivEew (RITAYYNLVECLRIQGVRVDGIGIQGIULITMIGIPGD IPANLIRE ADLGVESSETEVDVRGEMP——
NDWIEAAFRAARAAD P~ QAR LY y D v T DDRI AR T QAVY TMVRDFKSRG/P I DCVELQ SHENAQS FVPSY-YQTTI33F AALGVDVQITELDIEGSGISQ
SDWIEVAFRTARAADP-SARLCY Ny VENWT KT QAMYRMVEDFRQRGVP IDCVGEQSHENSGS PYNSY-FRTTLTE AALGVDVAITELDIQGASPN-
PDYIDIAFHIARMADP-HAMLTY wDVYSIERDI IRNCOVIML IRNMRANCYDLDAVCIQEHLT2COMMICACLAAFVAEC GRLGLYVEVIEMDVNIRKLE -
WDWVINSEEQARQAFP-NSKLLI NEYSIIGDP-RADQYIQI INLLKNRGL-VDGIGIQAHY FIMDONVSVSTMNTVLNKL AATGLPIYVSELDITGDDN——
IELIRQVEAVAKAANP-RATLLL NDFNTTINY-——-—— EILIDGCLHAGVPIDAIGIQIHQHQGYWGREE-LEEVLIRE SHEGVPIHFTENT LT 3GHIMP

. - . & a & H

EDYIAKAFEYAZEADEN2AKLEY NDYSEEVPPAKREATYRLVESLK2KG/PIDGICLQARANLZNF SLOE2 TRAATERE ASLGL22QITELDVIZEGHPD:
Hinh 2. Két qua so sanh tuong dong cac trinh ty amino acid cua endo 1- 4 xylanase thuéc ho GH10

Trinh ty Prim. Cons. dugc t6 mau la trinh ty s€ dugc dung lam probe. Mitic 6 bao thu cua cac géc amino acid
duoc danh dau tir dau * dén dau ":" dau "." va khong dugc danh dau.

Probe dugc xay dung chu yéu duva trén cac  trinh tu va con lai la vi tri giéng nhau & mot sb
trinh tu bao ton cao va duoc td mau trén hinh 1 trinh tu.
va hinh 2. Két qud, probe cia ho GH10 dugc
xay dyng bao gdm c6 338 amino acid (hinh 3),
trong d6 chira toan b 16 amino acid hoan toan
gidng nhau, 13 vi tri gidng nhau ¢ da sd cac

Probe cia ho GHI1 bao gém 204 amino
acid (hinh 4) trong d6 chira toan by 54 amino
acid hoan toan giéng nhau 25 vi tri giéng nhau
& da s cac trinh tuy va con lai 1a vi tri giéng
nhau & mot sd trinh tu.
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VGRATXLLLPAAXTLTXAKTVAQAAEIXSLKEAYKDSFLIGAAVNPYQLXXQKXAQLLKRHFNSITA
ENEMKXESLQPEEGKXNFEQADRIVAFAKKNGMAVRGHTLVWHSQTPGWFFXDEEGTVSXELLLX

RMKEHIKTVVGRYKGKIYAWDVVNEAVSDSGXGXLRKSKWLQILGEDYIAKAFEYAXEADPNXAK
LFYNDYNEEVPPAKREAIYKLVKSLKXKGVPIDGIGLQAHWNLXWPSLDEXIRAAIERFASLGLXXQI
TELDVSXFGWPDARTDLDAPTEEEMLEXQAERYDQLFQLFLXYSDKITSVIFWGVADDYTWLDDFP
VRGRKGKDWPFLFDENYQPKPAYWAXIDLANXK

Hinh 3. Trinh ty probe cho enzyme endo 1- 4 xylanase thuoc ho GH10. X: gbc amino acid khong
xac dinh

MFKFKKXFLXVLLAALMSIXLFAATXSAATDYWQNWTDGGGTVNAVNGSGGNYSVNWSNTGNFV
VGKGWTTGPXRTINYNAGVFAPSGNGYLTLYGWTRNPLIEYYVVDSWGTYRPTGATYKGTVTSDG
GTYDIYTTTRYNAPSIDGDTTTFTQYWSVRQSKRXTGSNATITFSNHVNAWASKGMNLGSXWSYQV
LATEGYQSSGSSNVTV

Hinh 4. Trinh tu probe cho enzyme endo 1- 4 xylanase thugc ho GH11. X: gbc amino acid khong
xac dinh

Xac dinh gia tri ngwéng cho viéc sir dung probe trong khai thac gen

Bdng 3. So sanh twong dong gitra probe voi cac trinh ty thuéc GHI1

Trinh ty Diém tbi da Tong diém Do bao phu Gia tri E Do twong dong
Trinh tu 4 337 337 100% 1.00E-122 88%
Trinh ty 5 336 336 100% 3.00E-122 88%
Trinh ty 2 332 332 100% 1.00E-120 87%
Trinh ty 3 328 328 100% 7.00E-119 87%
Trinh ty 14 324 324 100% 2.00E-117 85%
Trinh tu 12 314 314 100% 2.00E-113 82%
Trinh ty 17 313 313 100% 5.00E-113 83%
Trinh tu 16 312 312 97% 7.00E-113 84%
Trinh ty 15 310 310 98% 1.00E-111 85%
Trinh ty 9 293 293 99% 3.00E-105 74%
Trinh ty 18 237 272 84% 2.00E-81 71%
Trinh ty 6 233 246 100% 1.00E-79 61%
Trinh ty 8 231 246 95% 3.00E-79 64%
Trinh ty 1 228 244 87% 1.00E-79 71%
Trinh ty 11 202 202 96% 3.00E-69 55%
Trinh tu 7 183 203 95% 2.00E-60 50%
Trinh ty 13 175 207 86% 9.00E-57 53%
Trinh ty 10 162 184 86% 3.00E-52 51%

Dé tim gi4 tri ngudng phat hién cho viéc sir
dung probe trong khai thac gen, chung t6i da so
sanh tuong dong gitra probe voi timg trinh ty da
sir dung dé xay dung nén ching. Két qua (bang
3, 4) cho thdy, dé khai thac triét dé cac trinh tu
ma hoa endo 1-4 xylanase, d6i véi probe GH10
diém sé tuong dong tdi da phai dat tdi thiéu
207, d6 bao phii va do twong dong tdi thiéu 88%
va 39%. Tuy nhién, bang 3 chi ra probe cua
GH10 khong phu hop véi cac trinh tu s6 3, 21.
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Vi véy, ngudng duge xem la tt nhat cho viéc
khai thac cac gen bang probe GH10 1a diém tbi
da dat tdi thiéu 200 diém, d6 bao phu dat trén
80%. Ddi véi probe GH11, diém diém tdi da dat
tir 162 tré 1én, do bao phu va do tuong dong tdi
thiéu 84% va 50%. Nhu vy, khi st dung probe
dé khai thac gen, cac trinh ty co diém t6i da cao
trén cac chi s6 cua cac trinh tu trén cho timg
probe s€ dugc uu tién lya chon.
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Bdng 4. So sanh twong ddng gitra probe véi cac trinh tu thudec GHI0

Trinh tu biém toi da Tong diém Do bao phu Gia tri E Do tuong dong
Trinh ty 22 426 426 89% 3e-153 67%
Trinh ty 10 423 423 93% Se-152 64%
Trinh ty 16 415 415 92% 7e-149 63%

Trinh ty 8 412 412 91% 8e-148 62%
Trinh tu 7 412 412 91% 8e-148 62%
Trinh ty 6 411 411 93% 2e-147 63%
Trinh ty 4 410 410 90% 3e-147 63%
Trinh ty 23 400 400 90% 9e-143 63%
Trinh ty 18 363 363 98% 2e-127 53%
Trinh ty 15 355 355 98% 2e-124 51%
Trinh ty 17 355 355 98% 3e-124 52%
Trinh ty 14 354 354 98% Te-124 52%
Trinh ty 5 346 346 92% le-120 53%
Trinh tu 12 337 337 94% 6e-118 52%
Trinh ty 2 335 335 91% 2e-117 53%
Trinh ty 9 330 330 92% 2e-114 52%
Trinh ty 11 311 311 96% 2e-107 45%
Trinh ty 25 295 295 100% 4e-101 43%
Trinh ty 24 290 290 92% 2e-98 46%
Trinh ty 27 242 242 93% 2e-80 41%
Trinh ty 1 242 242 93% 2e-80 41%
Trinh ty 19 218 218 81% le-70 42%
Trinh ty 20 209 209 89% 7e-68 40%
Trinh tu 26 207 207 88% 3e-66 39%
Trinh ty 21 97,1 97,1 77% 7e-26 27%
Trinh ty 3 90,9 90,9 76% 3e-23 27%

Khai thac trinh tw ma héa cho endo 1- 4
xylanase bang probe tir so liéu DNA
metagenome cua vi sinh vat trong rugt moi

Duya trén dir liéu KEGG, cong ty BGI da
chi gidi 27 trinh tg c6 hoat tinh endo 1- 4
xylanase (bang 5). Khi sir dung probe GH10 c6
diém t6i da la 200, d6 bao phu va do tuong
déng ti thiéu 80%, chiing t6i chi lya chon duoc

duy nhit mot trinh tuy (GL0018509) (bang 5).
St dung probe GH11 c6 diém tbi da trén 165,
d6 bao phii va do twong dong tbi thiéu 84% va
50% chung to6i khong lya chon duoc trinh tu
nao tir du doan cua BGI.

Khao sat lai ving bao thu bing BLASTP
trén cac trinh tu ching t6i nhan théy, cac trinh
tr GL0018509 déu chira cac ving dic thi cho
endo 1- 4 xylanase (XynA ¢ GH10) (hinh 5).

Bdng 5. So sanh s6 lugng trinh ty khai thac bang probe voi du doan cia BGI

Keét qua du Keét qua khai thac bang Probe

doan cna BGI Ma gen biémtéi Tongdiém Dobao Giatri  DPoétuong GH
GL0018509  GL001850 202 217 85% 9e-67 50% 10
GL0119674  GLO11967 182 182 62% le-59 45% 10
GL0019299  GL001929 167 167 78% 3e-53 37% 10
GL0122083  GL012208 134 150 56% 6e-40 45% 10
GL0024062  GL002406 84,0 130 81% 3e-22 28% 10
GL0012670  GL001267 70,9 87,4 53% 4e-19 32% 10
GL0026972  GL002697 63,2 80,1 69% le-15 29% 10
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GL0072419
GL0080679
GL0052827
GL0046968
GL0084263
GL0005720
GL0024381
GL0035995
GL0047812
GL0053063
GL0054125
GL0059925
GL0066893
GLO0081111
GL0085332
GL0087399
GL0092907
GL0099528
GL0100470
GL0109190

GL007241
GL008067
GL005282

35.0
149
94,4

49.7
174
149

1e-06
2e-47
3e-28

20% 10
41% 11
44% 11

75%
91%
57%

Query seq,
Specific hits |

Non=specific
hits

Superfanilies

Glyco_10
Glyco_hydro_10

XynfA

Glyco_hydro_1 superfamily

Hinh 5. Két qua du doan tuong déng dac hiéu trinh tu va cac géc hoat dong cua trinh ty ma gen
GL0018509 dugc lya chon bang probe GH10. Glyco hydro 10: ho GH10; XynA: xylanase

Khao sat cAu tric khdng gian caa trinh tw
GL0018509 endo 1- 4 xylanase dwgc khai
thac bing probe

Pé chic chin hon, chung t6i tién hanh
khio sat cdu triic khong gian cua enzyme ma
hoa boi gen ma s6 GL0018509. Cau tric bac ba
ctia phan tir cho phép udc doan cu thé hon vé
trung tdm hoat dong, cdu hinh phan tir va céac
phdi tir lién quan dén hoat tinh sinh hoc cia
enzyme. Vi céac trinh tu khai thac dugc déu co
d6 twong ddng thap véi gen trén ngan hang gen
dua trén BLASTP nén ching t6i da st dung
phan mém Swiss Prot va Phyre2 dé u6c doan.

Két qua cho thdy trinh ty GL0018509 c6
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cau tric tuong dong cao (95% va 93,4%) voéi
endo 1- 4 xylanase cua khuon 2uwf A (hinh
6A) theo udéc doan cua Phyre2 va khuon
1r87.1.4 theo Swiss Prot voi d9 tuong dong
93,4% va do bao phu 93,0% (hinh 6B). C4 hai
khuén déu c6 cu trac twong tw nhau, tuy nhién
cac phdi tr cuia cac khudn cé khac nhau. Vi tri
lién két voi ion Ca®" (Phyre2) hodc Zn** (Swiss
Prot) nim & vung lién két gitta cac phan tu
polymer dé tao dang tetramer va co vung lién
két v6i xylopyranose-mdt co chit don gian
trong tu xylan. Ké qua wdc doan cdu trac
khong gian hoan toan phu hop véi udc doan
chtrc ndng cla phan ta.
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Hinh 6. Ciu trac khong gian cta cac GL0018509 dugc khai thic bang probe sir dung Phyre2 (A)
dua trén khuoén 2uwf A va Swiss Prot (B) dua trén khuon 1r87.1.A. XYP: xylopyranose

KET LUAN

Dua trén cac trinh tu da dugc nghién ctu ky
vé dic diém chic ning, hai probe dung dé khai
thac endo 1-4 xylanase GH10 va GH11 da dugc
xdy dung. Két qua sir dung probe trén da lya
chon dugc mot gen ma hoa endo 1-4 xylanase
tir dir liéu giai metagenome cua vi khuin trong
rudt moi. Trinh tu nay da duoc kiém chung lai
vé chic ning bing BlastP va ciu tric khong
gian bang hai phin mém Phyre2 va Swiss Prot.
Loi cam on: Cong trinh dugc thuc hién bﬁng
ngudn kinh phi cia Dé tai doc 1ap “Nghién ciru
metagenome ciia mét sb hé sinh thai mini tiém
ning nham khai thic cic gen méi md hoa hé
enzyme chuyén hoa hiéu qua lignocelluloses"
mi s6 PTDLCN.15/14 va trang thiét bi cia
phong Thi nghiém trong diém Céng nghé gen.
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PROBE DESIGN FOR MINING AND SELECTION OF GENES CODING ENDO 1-
4 XYLANASE FROM DNA METAGENOME DATA

Nguyen Minh Giang'?, Do Thi Huyen', Phung Thu Nguyet', Truong Nam Hai'*

'Institute of Biotechnology, VAST
*Ho Chi Minh University of Pedagogy

SUMMARY

According to the CAZY classification, endo 1- 4 xylanase belongs to GH 5, 8, 10, 11, 30, 51, 98.
However only 03 sequences of GHS, 27 sequences of GH10, 18 sequence of GH11, only one sequence of
each GH30 and GHS51 from CAZy and NCBI database were thouroughly experimentally studied for
biological activity and characteristics of the enzyme. Through the collected sequences, two probes for endo 1-
4 xylanase of GH10 and GH11 were designed, based on the sequence homology. The GH10 probe was 338
amino acids lenghth contained all the conserved amino acid residues (16 conserved residues in all sequences,
13 residues similar in almost sequences, 14 residues conserved in many sequences) with the lowest maxscore
of 189, coverage of 88% and identity of 39%. The GH11 probe was 204 amino acids contained all the
conserved amino acid residues (54 conserved residues were identity in all sequences, 25 residues similar in
almost sequences, 24 residues conserved in many sequences) with the lowest maxscore of 165, coverage of
84% and identity of 50%. Using the two probes, we mined only one sequence (GL0018509) for endo 1-4
xylanase from metagenomic DNA data of free-living bacteria in Coptotermes termite gut. Prediction of three-
dimention structure of GL0018509 sequence by Phyre2 and Swiss Prot showed that this sequence was high
similarity (95% by Phyre2 and 93,4% by Swiss Prot) with endo 1-4 xylanase with the 100% confidence.
Keyword: Coptotermes gestroi, BLASTP, DNA metagenome, ClustalW, endo 1-4 xylanase, glycoside
hydrolase (GH), probe.
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