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ABSTRACT

Using metagenomics-based method to isolate new compounds from the marine environment are
getting more and more attention in recent years. Based on metagenome library, bioinformatics
methods is a powerful tool for screening genes with new biological activities from uncultured
microorganisms and become a breakthrough in research and application of biotechnology. In this
study we selected and used the samples DNA QT2 which had high DNA content and purity from
a total of 6 DNA samples of sponge-associated microorganisms collected in Quang Tri sea
(Vietnam) for metagenomic sequencing (DNA concentration is 202.5 ng, A260/A280 value is
1.80). 16S rRNA metagenomic sequencing data of QT2 produced 44,117,722 reads, which were
assembled into 120,236 contigs. ORF prediction using Prodigal produced 386,416 ORFs.
Functional annotation was conducted based on 7 different databases (NR, COG, CAZy,
Swissprot, GO, KEGG, Pfam), and there are 266,553 genes were annotated using Swiss-Prot. In
addition, based on the obtained metagenomic data, 50 complete genes encoding protease
inhibitor proteins were revealed and among them, 28 genes encoding protein (> 50%) belonged
to the serine protease inhibitor family, and 22 genes genes encoding belonged to the Inter-alpha-
trypsin inhibitor group. NCBI BLAST screening results that these proteins had higher 50%
identity to protease inhibitors.
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TOM TAT

Trong nhimg nam gan day, phuong phap dua trén metagenomics dé phan lap cac hop chat mai tir
mdi truong bién dang ngay cang dwoc chd y. Tir thu vién metagenome, bing phwong phép tin
sinh hoc ¢6 thé sang loc cac gen c6 hoat tinh sinh hoc méi tir vi sinh vat khéng théng qua
nudi cay. Pay thuc su la bude dot pha trong nghién ciru va (ng dung cua céng nghé sinh
hoc. Trong nghién ctru nay, tir 6 mau DNA cua vi sinh vat lién két véi hai mién thu thap tai
bién Quang Tri, chung t6i da lwa chon dwgc mot mau DNA QT2 dat ham luong va do tinh
sach cao dé giai trinh tw metagenomics (ndng dd6 DNA: 202,5 ng/ul, d6 tinh sach A260/A280 dat
1,80). Sau khi giai trinh tu shortgun metagenome toan bo cua mau QT2 da nhan duoc 44.117.722
reads, tir 6 sap xép dwoc 120.236 contigs. Tong sé khung doc md dy doan (predict ORFs theo
Prodigal) 1a 386.416 va da chu giai chuc nang gen theo 7 co s¢ dir liéu khac nhau (NR, COG,
CAZy, Swiss-Prot, GO, KEGG, Pfam), trong d6 dua trén co s& dit liéu Swiss-Prot da chu giai
dugc chirc nang cho 266.553 gen. Bén canh d6, dwa vao s liéu metagenome nhan duoc, da sang
loc dwoc 50 gen hoan chinh ma hoa protein tic ché protease. Trong do, 28 gen ma hda protein
(trén 50%) thugc ho serpin (trc ché serine protease), con lai 22 gen ma hoa cho cac protein thudc
nhém wc ché Inter-alpha-trypsin. Két qua so sanh mot sé trinh ty axit amin sang loc duoc trén
ngan hang NCBI cho thiy céc protein nay c6 do twong dong trén 50% véi chét trc ché protease.

Tir khoa: Hai mién, metagenomics, serpin, tin sinh hoc, vi sinh vat lién két hai bién.

*Pja chi lién hé email: tranhongtrn@gmail.com

MO DAU

Hai mién 1a vat chu cua cong dong vi sinh
vat da dang, tinh dén thoi diém hién tai, nhiéu
hop chit cé hoat tinh sinh hoc da duoc tach ra
tir hai mién. Tuy nhién, ngay cang c6 nhiéu
nghién ciu xac nhan nhitng hop chét ¢ hoat
tinh sinh hoc nay la do vi sinh vat cong sinh
véi hai mién tong hop ra. Cach tiép can bing
phan 1ap va nudi cdy vi sinh vat trong moi
truong nhan tao bi han ché rat nhiéu, dic biét
la vi sinh vat lién két véi céc co thé khac boi
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mbi tuong tac gitra chiing kha phirc tap. Hon
nita, néu khai théc hai mién dé tach chiét cac
hoat chit thi ngudn nguyén liéu c6 han nay s&
bi mat di nhanh chong, kho phuc hdi va gay
huy hoai méi truong (Karuppiah & Li., 2017;
Slaby et al., 2017; Thomas et al., 2017).

Str dung metagenomics co the phan Iap
cac cum gen sinh tong hop ma cudi cung co
thé duoc khai thac dé phét trién cac nguon san
pham ty nhién bén viing bang cach biéu hién
di hgp (Gurgui & Piel, 2010). Hon nira,
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metagenomics ciing co thé gidp lam sang to
ciu triic cong ddng, ciing nhu sy trao ddi chat
va chic ning ciia mot cong dong vi khuan
phuc tap cong sinh véi hai mién. Mac du vay,
viéc nghién ctu theo phuong phap
metagenomics van gap nhiéu khé khian nhu
DNA téch chiét d& bj phan hay mét phan dan
dén khong dam bao ham luong theo yéu cau
hay trong san pham tach DNA van con chira
nhiéu san pham lan tap khac, vi vay kho xac
dinh dugc gen muc tiéu gitra nhiéu gen tuong
ddng (Hyatt et al., 2010; Karuppiah & Li, 2017).

Str dung phuong phap chon loc chirc nang
tr thu vién metagenomics hai mién
Discodermia calyx cua Nhat Ban da phan lap
dugc cyclodipeptides (He et al., 2013). Tuong
tu d4 nhan dang dwgc mot nhdm céc hop chat
hitu co di vong gom 4 tiéu don vi porphyrin
lién két voi nhau va 3 axit béo R-hydroxyl cé
hoat tinh khang khuan tir hai mién nay (He et
al., 2012). Ozturk et al. (2013) da thiét ké thu
vién cDNA dé xac dinh sy da dang cua cac
gen halogenase va 17 trinh ty cDNA duoc cho
la gen mé hoa cho tryptophan da dugc nhan
dang ma phan 16n chang it quan hé voi céc
gen ma hoa chohalogenase da dugc biét, biéu
thi tiém ning hé vi sinh vat caa hai mién
Crambe crambe san sinh ra céc hop chit hoat
tinh sinh hoc méi (Ozturk et al., 2013).

Dya trén trinh ty cuta thu vién
metagenomic tir vi sinh vat bién khdng nubi
cdy, di sang loc dugc gen wc ché serine
protease mai (serpin) goi la SpilC. Gen c6
vung ORF la 642 bp, ma hoa cho polypeptide
6 214 amino acid véi khdi lugng phan tir du
doan 28,7 kDa. Protein SpilC c6 hoat tinh Gc
ché mot loat cic serine proteases nhu a-
chymotrypsin va trypsin (Jiang et al., 2011).
Tuy nhién, chua c6 nghién ciu nao vé sir
dung phuong phap nay dé khai thac gen tic
ché protease tir metagenome cua vi sinh vat
lien két voi hai mién. Vi vy, nghién ciu nay
clia chung toi ¢ mé ra mot hudng di day trién
vong cho viéc khai thac gen tc ché protease
phuc vu cho viéc tim kiém céac chét uc ché
protease tai t6 hop mai cé hiéu qua didu tri
cao trong y hoc.

VAT LIEU VA PHUONG PHAP NGHIEN
cUu
Vit ligu

Cac mau hai mién QT2, QT3, QT4, QT5,
QT6 va QT7 duoc thu thap bang thiét bi the
dudi nuéc khép kin (SCUBA: self contained
underwater breathing apparatus) tai vung bién
Quang Tri & do6 sau 5-10 m; toa do
107°07°06,0”E; 17°04°50,2”N. Cac mau duoc
chtra trong céac lo dyng mau cing véi nudc
bién trong d6 c6 30% glycerol, bao quan trong
da, van chuyen vé phong thi nghi¢m va git ¢ -
25°C trong vong 1 tuan cho dén khi tach chiét
DNA cua vi sinh vat lién két hai mién.

Kit tach DNA ZR Soil Microbe DNA
MiniPrep™ (Zymo Research Corp.) va mot s6
hoa chit dién di DNA dugc mua tir Merck
(buc); Sigma (USA) da duoc sir dung cho
nghién ctu.

Phuong phap tach DNA cua vi sinh vat lién
két hai mién

Téch chiét DNA tong sb cua vi sinh vat
lién ket vai hai mién theo phuong phap cua
Abe et al. (2012) v6i mot so cdi tien nho cho
phu hop vai diéu kién cua Viét Nam. Cac mau
hai mién duoc rua 3 lan bang nuéc bién nhan
tao vO tring. 10 g mau dugc cat nhé va nghién
dén ddng nhat trong dung dich dém TE (10
mM  Tris HCl, 1 mM ethylene
diaminetetraacetic acid (EDTA), pH 8,0). Pau
tién, loc hon hop qua hai 16p vai man, sau do
ly tdm 250 g trong 1 phut dé loai bo cac manh
vd cua hdi mién va cac chat ban. Dich phia
trén duoc ly tam tiép 8.000 g trong 15 phut aé
thu té bao vi sinh vét. Rua té bao thu duoc
bang dung dich TE50 (10 mM Tris-HCI, 50
mM EDTA, pH 8,0). DNA téng s dugc tach
bing ZR Soil Microbe DNA MiniPrep™
(Zymo Research Corp.) theo hudng dan cua
nha san xuét.

Phan tich metagenomlcs cua vi sinh vat lién
két véi hai mién QT2

Pdnh gid va tién xir Iy dir liéu

Dt ligu giai trinh tu thoé dwoc danh gia
chit luong bang phan mém FastQC, sau do
dugc tinh sach nham loai bo nhitng doan trinh
tu 6 chat lugng thap va do dai ngan, st dung
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phan mém Trimmomatics (Bolger et al., 2014)
Trong nghién nay tat ca nhitng doan tr|nh tu co
diém chat luong nho hon 30 (QC < 30) va do
dai nho hon 70 bp déu duoc loai bo.

Ldp rap DE NOVO metagenome

D ligu sau tinh sach dugce dung dé Iap
rap de novo metagenome su dung phan mém
SPAdes (Bankevich et al., 2012) véi k-mer
blen thién tu 21 dén 55. Bé chon duoc tham
s6 k-mer t01 uu, chung toi str dung phan mém
QUAST dé danh gia dya trén cac tiéu chi:
kich thuéc h¢ metagenome tong s6, do dai
contig I6n nhat, chi s6 N50 va ty Ié doan trinh
tu anh xa nguoc lai (remapping) sir dung phan
mém Bowtie2 (Langmead & Salzberg, 2012)
va Qualimap (Garua et al., 2012). Tét ca
nhiing contigs c6 kich thuéc nho hon 1.000 bp
deu bi loai bo dé thu duoc hé metagenome
cudi cuing.

Du dodn gen

Hai phan mém Prodigal (Hyatt et al.,
2010) va MetageneMark (Zhu et al., 2010) voi
tham s6 mic dinh duoc sir dung dé du doan
gen trén h¢ metagenome thu duoc. Pé chon ra
tap gen chung nhat, hai tap gen du doan thu
duoc tr hai phin mém Prodigal va
MetageneMark duoc phan cum (clustering)
bang phan mém CD-HIT (Li & Godzik, 2006)
Vi mirc d6 twong ddng 90%. Diéu nay co
nghia 13, hai gen du doan tir hai phan mém
phai c6 mirc d6 tuong dong tir 90% trg Ién thi
méi dugc chon 1am gen du doan cudi cung.
Sau d0, loai bo cac gen > 250 bp.

Cha gidi chirc nang gen

Tap gen du doan cudi cung duoc so sanh
VGi cac co so dit ligu sinh hoc khac nhau bao
gom CAZy (Cantarel et al., 2009) (st dung
phan mém DBCAN (Yin et al., 2012)), GO
(Ashburner et al., 2006), COG (Tatusov etal.,
2001), Swiss-Prot (Bairoch et al., 2000),
KEGG (Kanehisa el al., 2011) va NR (Pruitt
et al, 2007) (blast, evalue < 1e-3,
max_target seqs 20). Trong do, NR: co so dir
liéu cac trinh tu protein khéng lap lai tir cac
co so dir ligu GenPept, Swiss-Prot, PIR,
PDF, PDB va RefSeq; CAZy: la co s¢ dir liéu
Carbohydrate Active enzyme; GO: Gen
Ontology, Du an Gen Ontology dugc Xxay
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dung nham dua ra nhitng md ta, dinh nghia
nhitng san pham cua gen. Dy an GO duogc
phat trién bao gém: Structured, controlled
vocabularies (ontologies) nhim mé ti cac
chire ning cua gen lién quan dén céc chu trinh
sinh hoc, thanh phan té bao va chirc ning
phan tor cta 1 loai sinh vat doc lap; COG:
Cluster of Orthologous Groups: La co s& dit
ligu nhitng trinh ty protein duoc tao ra bai
NCBI. Co s¢ dir liéu nay dugc tao nén dua
trén méi quan hé tién hoa caa hé thdng protein
gitta vi khuan, tao va sinh vat nhan chuan.
Trinh tu protein c6 thé duoc chia vao 1 loai
cua COG va mdi loai cia COG duogc tao nén
boi nhitng trinh ty twong dong va hinh thanh
chttc nang cua protein; KEGG: Kyoto
Encyclopedia of Gens and Genomes véi co
so dit liéu chinh la KEGG PATHWAY. Co s¢
KEGG PATHWAY chia con dudng sinh hoc
thanh 8 phan chinh va mdi phan dugc hinh
thanh tir nhidu phan nho khéc nhau, méi phan
duoc cha giai bai cac gen lién quan. Bing
viéc su dung chu giai trén KEGG, chdng ta ¢
thé tim ra nhimg gen lién qua dén nhitng gen
dd duoc cht giai mot cach dé dang;
UniProtkB/Swiss-Prot 12 mot phan caa
UniProt Knowledgebase duoc chu giai va
danh gia tha cdng. N6 la mot co s¢ dir liu
ctia cac trinh ty protein khdng lip lai c¢6 chit
lwong chi giai dugc kiém chung bang thuc
nghiém; Pfam la co s¢ dir liéu tap hop cac ho
cua protein. C4c trinh ty protein dugc tao boi
mot hodc nhiéu viing chirc nang, thong thuong
la cac domain. Su két hop khac nhau s& lam
tang tinh da dang cia protein dugc tim thay
trong tu nhién.

KET QUA VA THAO LUAN

Két qua tach DNA caa vi sinh vat lién két
hai mién bién Quang Tri

Tur 6 mau hai mién QT2, QT3, QT4,
QT5, QT6 va QT7 da tach dugc DNA cua Vi
sinh vat lién két theo phuong phap da mo ta.
Két qua dién di trén gel agarose 1% va két qua
do nong o6, do tinh sach caa DNA trén may
Nanodrop 2000 spectrophotometer nhan dugc
cho thdy tit ca cac miu déu di tach duoc
DNA tong s, tuy nhién lwong DNA téach
duoc & mdi mau khac nhau (hinh 1). Mau
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QT6 thu dwoc nhiéu DNA nhét (228,2 ng/ul),
sau d6 dén mau QT2 (202,5 ng/ul), con cac
mau khac luwong DNA thu duoc kha it tur
28,7-160,9 ng/pl. Tuy nhién, xét vé do tinh
sach thi QT2 c6 dd tinh sach cao hon so voi
QT6 (QT2 c¢b dd tinh sach A260/A280= 1,80
con QT6 co6 dd tinh sach A260/A280=1,70.
Theo huéng dan chuan bi miu dé giai
metagenomic cua IGA Tech (IGA Tech:

Metagenomics sample preparation guidelines)
thi nong do DNA nén dat 200 ng/mau va do
tinh sach A260/A280 > 1,8. Vi vay, ching toi
lya chon DNA tong sé cua vi sinh vat lién két
hai mién QT2 d¢ giai trinh tu metagenomics.
Ngoai ra, tir két qua trén ciing cho thay,
phuong phap tach chiét DNA ma ching toi
thyc hién da khong lam anh huong dén chat
lurgng DNA tir c4c mau tach chiét.

QT2 QT3 QT4 QTS5 QT6QT7

('3~'xdﬁ'$\~.~£)ig b

Hinh 1. Hinh thai hai mién QT2 va dién di db trén gel agarose 1% DNA cua vi sinh vat

lien két vsi cac mau hai

Ké:t qua phén tich dir liéu metagenomics
mau QT2

Két qud tién xa ly va ldp rap reads ciia DNA
metagenome

Sau khi giai trinh ty shortgun metagenome
toan bo cua mau QT2, dit liu tho thu dugc
bao gom 2 tap tin (R1 va R2) (hinh 2). Sau
qua trinh tinh sach Ioai bo tat ca nhirng trinh
tu khong bat cdp véi nhau ¢ 2 tap tin (nhitng
trinh tu chat luong thap va ngan str dung phan
mém trimmomatic), tong s6 hon 44 triéu doan
trinh ty paired reads dugc ding dé Iap rap de
novo metagenome st dung phan mém
SPAdes. Téng kich thudc hé lap rap thu duoc
la khoang 418 Mb bao gdom 102.236 contigs.

Bang 1. Két qua lip rap DNA

mién bién Quang Tri

Contig c6 kich thugc dai nhat 1a hon 855 kb,
contigs nho nhat 1a 1.000 bp, do dai trung
binh 1a 4.089 bp. Gan 90% s6 doan trinh tu co
thé anh xa _nguoc lai v6i h¢ gen lip rép
(bang 1). biéu nay chirng to rang tat ca thong
tin dd duoc chuyén dén to hop lap rap. Ket
qua nhan duoc cho thiy cac contigs cha yéu
phan bd trong khoang tir 1.000 den 100.000
bp. Ty 16 GC% trong hé gen ciia mau QT2 la
61,82%. Nhin chung, b6 gen cua céac vi sinh
vat lién két voi hai bién c6 ham luong GC
cao. Theo két qua phan tich metagenomics
cta hai mién Dia Trung Hai cho thay ti I¢ GC
cta hé gen la 36-70%. Ham lugng GC twong
déi cao 1a mot dic diém cua metagenomic hai
mién (Horn et al., 2016).

metagenome cua mau QT2

Chi sb QT2 Chi sb QT2
Tdng sb reads (paired-end) 44.117.722 | Trung binh cuaa contig (nt) | 4.089
Pham vi d¢ dai reads (nt) 70-126 N50 (nt) 6.929
S lugng contigs 102.236 N75 (nt) 1.718
Do dai tong sb cua contigs (nt) | 418.103.634 Luong GC (%) 61,82
Contig Ién nhat (nt) 855.566 % mapped reads 89,88
Contig ngan nhat (nt) 1.000
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Hinh 2. Két qua tinh sach dir liéu
Két qud du dodn gen ORFs) va 361 Mb (380.886 ORFs). Két qua
dy dodn gen cua hai phan mém kha tuong
Du doin gen trong gidi trinh tu d6ng nhau, véi gen I6n nhét c6 kich thudc 1a

metagenomics van la mét van dé kho khan.
Mot s6 phan mém khong dam bao c6 thé lap
rap duoC hét cac bo gen riéng I¢ trong mot
mau dai dién dlen hinh, do do, cac chuol Chay
tao ra mot 50 luong I6n cac chudi ngan ma
khong rd nguon goc chinh xac. Vi cac chudi
nay thuong nho hon d¢ dai trung binh cta gen
nén cac thuat toan phdi dwa ra dy doan dya
trén rat it di liéu. Trong sé cac phan mém duy
doan gen hién nay thi Prodlgal va
MetageneMark dugc danh gia 1a c6 thé du
doan cac gen ngin véi do chinh xac cao
(Hyatt et al., 2010). Két qua dy doan gen bing
phan mém Prodlgal va MetageneMark nhan
duoc lan Iuot 12 khoang 366 Mb (386.416

66.639 bp, do dai trung binh la 864 bp va ty 1¢
GC la khOang hon 62%. Sau khi loai bo tt ca
nhiing gen ¢6 kich nhé hon 250 bp, st dung
phan mém CD-HIT voi mirc do twong dong
90%, thu duoc tap gen cu0| cuing ¢6 téng kich
thudc gan 360 Mb bao gom 372.732 unified
genes, trong do c6 262.159 gen hoan chinh
(chlem 70,33%) (gen c6 du ma mo dau va ma
két thuc); 53.162 (14,26%) gen thiéu ma ket
thic 3”; 49.569 (13,3%) gen thiéu ma mo dau
5° va sd luong gen thiéu ca ma mo dau va ma
két thac chi c 7.842 gen, chiém 2,10%. Phan
bd d6 dai cho thiy gen du doan chu yéu co
kich thuéc tr khoang 250 bp dén khoang
2.000 bp (bang 2).

Bang 2. Két qua du doan gen va kiém tra tinh toan ven cia gen (mau QT2)

Chi so Prodigal Metagenemark Cluster
Tong gen dy doan 386.416 380.886 372.732
Tong do dai gen du doan (nt) 366.878.679 361.181.676 359.967.498
Gen I6n nhat (nt) 66.639 66.639 66.639
Gen ngén nhat (nt) 250 250 252
D§ dai trung binh cua gen 864 864 965
Ham lugng GC (%) 62,33 62,45 62,40

Tinh trang gen Gen thong nhat gitra hai phan mém Phan trim

Gen hoan chinh 262.159 70,33
Thiéu dau 3’ 53.162 14,26
Thiéu dau 5’ 49.569 13,30
Thiéu ca 2 dau 7.842 2,10
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Két qua ch gidi va phan logi chikc ning gen

Trong khi cac nghién ciru trude day chu
yeu danh gia da dang loai trong cong dong, thi
ngay nay, nhiéu nghién ctu vé metagenomic
da tap trung vVao gen va chuc nang cua gen.
Trong cac nghién ciru nhu Vay, cac lan doc
trinh ty ngan duoc anh xa tGi cac co s& dix liu
(vi du: COG, KEGG, Swiss-Protein...) dé xac
dinh cac két qua khop véi chirc nang gen va
protein da biét va chd thich (Carr &
Borenstein, 2014). Két qua chu giai biang cac
co so dir liéu cho thay, vai tong sé 372.732

trinh ty gen (axit amin), c6 360.564 (96,74%)
gen duoc chu giai trén co so dir lieu NR;
266.553 gen dugc chu giai trén Swissprot
chiém 71,51%; 274.632 gen chiém 73,68%
dugc chd giai trén co so dir liéu COG; chi cd
11.974 (3,21%) gen duoc chu gidi trén co s¢
dir ligu CAZy; s6 gen dugc chu gidi trén co so
dir lieu GO la 165.552 gen chiém 44,42%,
244.436 gen dugc chl gidi trén co so dit ligu
KEGG chiém 65,58%; d6i voi co sé du liéu
Pfam, c6 273.826 (73,46%) gen dugc chu giai
(bang 3).

Bang 3. Tong hop két qua chd giai chirc ning gen (QT2)

Dix liéu NR Swiss-Prot | COG CAzy | GO KEGG | Pfam
Cha giai gen | 360.564 | 266.553 274.632 | 11.974 | 165.552 | 244.436 | 273.826
% 96,74 71,51 73,68 3,21 44,42 65,58 73,46

Két qua phan loai chiic ning gen trén co
so dit lieu COG cho thay cha yéu luong gen
dugc phéan loai chirc nang vao nhom R: chuc
nang chung (Genral function predlctlon only),
tiép theo 1a nhém E: Trao doi va van chuyén
axit amin (Amino Acid Transport and
Metabolism); theo sau 1a nhdm C: Chuyén
héa va san xuit niang luong (Energy

COG Database Annotation

Production and Conversion). Cac nhém chic
nang con lai c6 s6 luong gene twong ddi bang
bang nhau. Riéng chi c6 nhém A: Chinh sira
va xit ly RNA (RNA processing and
modification) va nhém B: Cau trac va dong
luc hoc cua chat nhidm sic (Chromatin
Structure and dyamics) 1a hau nhu khong co
gen tuong ddng (hinh 3).

uuuuuu

uuuuuu

NUmbar of Ge1s

uuuuu

rrrrrrrr

ananan
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Hinh 3. Phén IOaI chirc nang gen trén CSDL COG

Két qua phan loai trén co so dir liu
KEGG dugc trinh bay trong hinh 4. Két qua
cha giai cho thiy gen du doan cha yéu c6
chtc ning lién quan dén con dudng trao ddi
chat (M: Metabolism); tiép theo d6 1a nhom

Cellular Process (C) va Xt ly théng tin di
truyén (Gentic Information Processing). Va
moét phan nhé gen tham gia vao nhém O:
Organismal Systems va H: Human Diseases.
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Hinh 4. Két qua phan loai trén co so dir lieu KEGG

Két qua phan loai nhém chtrc nang enzym
cho thay, dir liéu gen chu yéu thudc vao nhom
GH (Glycoside Hydrolase) vai khoang gan
5.000 gen, tiép theo sau la hai nhom
Carbohydrate Esterase (CE) va Glycosyl
Transferase (GT) vai khoang 2.500 gen tuong

CAZy Annotation

ddng. S6 lugng doan trinh ty thuoc nhom
chitc nang Carbohydrate Binding Module
(CBM) thap hon 1 chat, khoang 2.000 trinh
tu. Cac nhom chic ning con lai ¢6 sé lugng
gen twong dong khong dang ké, khoang dudi
1.000 trinh tu gen (hinh 5).

5000 A

4000 4

W
[=]
[=]
[=]

2000+

Number of Genes

1000

- Auxiliary Activities

- Carbohydrate-Binding Module

- Carbohydrate Esterase

- Cohesin

- Dockerin

- Glycoside Hydrolase

- GlycosylTransferase

- Polysaccharide Lyase
S-layer homology domain

o
CAZy's family classification

Hinh 5. Phan nhom chic nang ctia enzym trén CSDL CAZY (QT2)

Két qua sang lpc gen ma hoa irc ché protease

Dua trén két qua thu dugc tir chd giai chuc
ndng gen, chung t6i da sang loc dugc 50 gen
lién quan dén chat uc che protease (bang 4).
Trong d6 c6 28 gen, chiém 56% dugc chd giai
thudc ho serpin (serine protease inhibitor), 22
gen (44%) thugc nhom Inter- alpha-trypsm
inhibitor. Gen ngan nhét 1 198 bp, ma hoéa cho
66 axit amin; gen dai nhét 1 2.406 bp, ma hoa
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cho 802 axit amin. Mot sé gen da dwoc xéac
dinh 1a gen co hoat tinh sinh hoc méi so vai ¢
Viét Nam (bang 5). Nhim xéc dinh lai do tin
cay cua két qua chd giai trén, mot sb trinh ty
axit amin da duogc lya chon dé so sanh protein
trén NCBI (hinh 6) Két qua sau so sanh cho
thiy cac axit amin nay thuoc nhom tc ché
protease tuong ung v6i két qua cha giai. Nhu
vay, két qua chu giai trén c6 do tin cay cao.
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Bang 4. Két qua sang loc cac gen c6 hoat tinh protease inhibitor mau QT2

STT Contig Locus_tag AC'.d Un.|_ UniProtkB_ Uni_score Uni_
amin accession_1 product evalue
1 contig000016 Prokka_05808 442 Q5RB37 ITIH chain H3 89.4 1.00E-17
2 contig000019 Prokka_06418 323 002668 ITIH chain H2 61.2 5.00E-09
3 contig000019 Prokka_06445 398 Q61703 ITIH chain H2 71.6 4.00E-12
4 contig000046 Prokka_10704 429 Q9D154 Serpin 184 6.00E-52
5 contig000046 Prokka_10705 405 Q5BIR5 Serpin 214 1.00E-63
6 contig000127 Prokka_20087 328 Q37052 ITIH chain H4 62 3.00E-09
7 contig000172 Prokka_24210 400 Q8BJD1 ITIH chain H5 71.6 4.00E-12
8 contig000213 Prokka_27784 418 Q5BIR5 Serpin B8 216 5.00E-64
9 contig000213 Prokka_27785 405 Q99574 Neuroserpin 209 2.00E-61
10 contig000314 Prokka_34813 736 A6X935 ITIH 171 6.00E-43
11 contig000433 Prokka_41698 419 Q5BIR5 Serpin B8 231 6.00E-70
12 contig000631 Prokka_52340 325 Q37052 ITIH chain H4 58.9 3.00E-08
13 contig000726 Prokka_ 56621 398 Q61703 ITIH chain H2 57 2.00E-07
14 contig000981 Prokka_67673 428 Q90935 Neuroserpin 214 1.00E-62
15 contig001114 Prokka_72799 419 Q5BIR5 Serpin B8 219 4.00E-65
16 contig001390 Prokka_82416 386 A6X935 ITIH 114 4.00E-26
17 contig001690 Prokka_91580 454 Q5BIR5 Serpin B8 152 5.00E-40
18 contig001737 Prokka_93032 412 Q5BIR5 Serpin B8 214 1.00E-63
19 contig001737 Prokka_93033 223 Q99574 Neuroserpin 87.8 6.00E-19
20 contig001813 Prokka_95168 412 Q99574 Neuroserpin 207 3.00E-60
21 contig002069 Prokka_102253 280 Q8PTNS8 serpin 175 7.00E-50
22 contig002236 Prokka_106102 324 A2VE29 ITIH chain H5 64.7 4.00E-10
23 contig002339 Prokka_108516 478 Q14624 ITIH chain H4 63.5 2.00E-09
24 contig002592 Prokka_ 114432 355 Q90935 Neuroserpin 197 3.00E-57
25 contig002838 Prokka_ 119867 334 Q14624 ITIH chain H4 55.5 3.00E-07
26 contig003102 Prokka_125566 401 Q8BJD1 ITIH chain H5 58.5 5.00E-08
27 contig003892 Prokka_140659 323 Q3T052 ITIH chain H4 67 7.00E-11
28 contig004584 Prokka_ 152589 631 Q61703 ITIH chain H2 66.2 6.00E-10
29 contig005997 Prokka_173538 430 Q8PTN8 Serpin 206 2.00E-59
30 contig006820 Prokka_ 184178 417 Q5BIR5 Serpin B8 237 5.00E-72
31 contig007047 Prokka_186946 497 Q61703 ITIH chain H2 122 2.00E-28
32 contig007181 Prokka_ 188591 146 Q96P15 Serpin B11 105 5.00E-26
33 contig007964 Prokka_197295 66 Q90935 Neuroserpin 51.6 7.00E-08
34 contig008443 Prokka_ 202257 443 P50453 Serpin B9 213 2.00E-62
35 contig010618 Prokka_222724 382 Q8BJD1 ITIH chain H5 64.3 8.00E-10
36 contig012483 Prokka_ 237228 378 Q9JK88 Serpin 12 57 1.00E-07
37 contig015758 Prokka_258680 430 Q9S7T8 Serpin-ZX 143 1.00E-36
38 contig020504 Prokka_283125 394 Q90935 Neuroserpin 73.2 8.00E-13
39 contig020772 Prokka_284248 402 Q90935 Neuroserpin 213 1.00E-62
40 contig020806 Prokka_ 284376 802 Q61703 ITIH chain H2 142 2.00E-33
41 contig020909 Prokka_ 284844 362 A6X935 ITIH 104 6.00E-23
42 contig021896 Prokka_288956 722 P56652 ITIH chain H3 170 8.00E-43
43 contig024785 Prokka_300295 303 Q29052 ITIH chain H1 55.5 3.00E-07
44 contig030105 Prokka_ 318139 717 QIGLY5 ITIH chain H3 116 2.00E-25
45 contig033816 Prokka_328453 391 B4USX2 Serpin B10 220 1.00E-65
46 contig038363 Prokka_339464 376 QICQV3 Serpin B11 82 7.00E-16
47 contig040171 Prokka_346561 423 Q99574 Neuroserpin 211 1.00E-61
48 contig044964 | Prokka_352966 457 Q564 Serpin 249 7.00E-76
49 contig060339 Prokka_377096 149 QIuUIVs8 Serpin B13 66.6 4.00E-12
50 contig067320 Prokka_385523 98 Q5NBMO Putative serpin 66.2 1.00E-12

Cha thich: ITIH: Inter-alpha-trypsin inhibitor heavy; Serpin: serine protease inhibitor.
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Bang 5. Gen c6 hoat tinh sinh hoc méi (so vai ¢ Viét Nam)

STT Tén gen Nu length | Siminarity (%) Dic diém
Neuroserpin; AltName:
. Full=Peptidase inhibitor 12;
1 | Predicted_gene_ 346561 1398 55,98 ' :
—gene_ Short=PI-12; AltName: Full=Serpin
11; Flags: Precursor
Inter-alpha-trypsin inhibitor heavy
. chain H2; Short=IT| heavy chain H2;
2 | Predicted_gene_91473 1893 49,75 ' ’
-gene_ Short=ITI-HC2; Short=Inter-alpha-
inhibitor heavy chain 2
contig000046 Proldca 10704 Serpm(sermeprmensemhlbuor]
A T G R L e R S T DO L MRS TON L RN ST B L ORI
o ii‘cx s C’J?ﬁ?‘\iiéi‘é}E\Séx"fil’;{‘aﬂiiiikﬁli‘&‘:\:ﬁi? ?ﬂ‘&f
NLEGIAPLLFIEKVIHKTFLEVNEEGTEAAAVTLVIPPPASTPGPFVVNRPFFFATHDNWTINTILF Mot GIVVE P MatSw0n

150
Query seq,

s00 a75 4610

1 75

peactive cenber loop

Specific hits

Hon-specific
hits ‘

Superfanilies ‘

SERPIN superfamily

bacterial SERRIN

SERFIN
SERPIN
PHA02945 ‘

Search for similar domain architectures |

Refine search |

List of domain hits -
Name Accession Description Interval E-value

[+ bacterial_SERPIN cdl

SERine Proteinase INhibitors (serpins), prokaryofic subgroup. Little information about

65-445  2.T0e-136

[+ Serpin Serpin (serine protease inhibitor); Structure is a multi-domain fold containing a bundle of ... 70-453 2.3%e-123
[+] SERFIN SERine Proteinase INhibitors; 77-453 1.21e-29
[+] SERPIN Serine protease inhibitor [Postiranslational modification, protein turnover, chaperones] B5-453 1.13e-85
[+ PHAD2945 PHAD29S  serine protease inhibitor-like pretein; Provisional 232-445 1.21e-16

Hinh 6. Két qua so sanh trinh ty a xit amin sang loc trong metagenomics véi protein trén NCBI

Chat uc ché Serine protease la mot ho
quan trong va lén nhat cua chat uc che
protease. Chung hoat dong nhu mot dieu
bien (modulator) va tham gia vao rat nhieu
qué trinh phan giai protein quan trong, lién ket
hoa tri véi protein dich va bat hoat chung Vi
vay, chét wc ché protein thugc nhém nay ludn
duoc cac nha khoa hoc trén thé gidi quan tam
nghién ctu va tim kiém chat mgi. Ngoai viéc
phan lap dugc cac chat wc ché protease bing
phuong phép truyén théng, tha vi thay, Jiang
et al. (2011) dva trén trinh ty cta thu vién
metagenomic tir vi sinh vat bién khong nuoi
Cay da sang loc dugC gen uc ché serine
protease mai (serpin) goi la SpilC. Gen c6
ORF 642 bp, md hdéa cho polypeptide 214
amino acid voi khbi luorng phan tir du doan
28,7 kDa. Protein SpllC ¢6 hoat tinh tc ché
mot loat cac serine proteases nhu o-
chymotrypsm va trypsin. Nhu vay c6 thé thiy
sang loc gen c6 hoat tinh sinh hoc mai trong
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d6 co6 hoat tinh trc ché protease tir vi sinh vat
lien két voi hai mién bang phwong phap
metagenomics 1a hudng di méi rat tiém ning
(Jiang et al., 2011).
KET LUAN

Trong nghién ciu nay, tir 6 mau DNA
cua vi sinh vat lién két v6i hai mién thu thap
tai bién Quang Tri (Viét Nam), ching toi da
lua chon dugc 1 mau DNA dat ham lwong va
do tinh sach cao 1a DNA QT2 dé giai trinh tu
metagenomics (ndng do DNA: 202,5 ng/ul, do
tinh sach A260/A280 dat 1,80). Sau khi giai
trinh tu shortgun metagenome toan bo cia mau
QT2 da nhan duoc 44.117.722 reads, tur d6 sép
xép duoc 120.236 contigs. Tong s6 khung doc
mo du doan (predict ORFs theo Prodigal) la
386.416 va da ch giai chirc nang gen theo 7 co
so dir liéu khac nhau (NR, COG, CAZy, Swiss-
Prot, GO, KEGG, Pfam). Dya trén két qua chu
giai gen, da sang loc dugc 50 gen hoan chinh
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ma hoa protein c ché protease. Trong do, 28
gen (trén 50%) ma hoa cho céac protein thugc
serpin (ic ché serine protease), con lai 22 gen
mé& hda cho céac protein thugc nhém wc ché
Inter-alpha-trypsin.

Lg‘ri cam on: Nghién ctru nay dugc thuc hién
bang nguon kinh phi caia PTPLCN.17/14.
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