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TOM TAT

Khai théc co s dir lidu DNA metagenome dét ving r& ciia cdy ca phé tai canh 2 nim tudi tai tinh Dal Lik

va so sanh trén dit liéu CAZy da tim thdy 56 trinh tu nucleotide ma hoa chitinase. K&t qua phén tich cac trinh
ty trén BLASTP déu dy doan céac protein ¢4 d6 bao phu tir 90% tr6 1én voi hé 56 tuong ddng tir 33% - 99 % so
véi cac gen chitinase da du’oc cong bd. Trong nghién cuu nay, v6i muc dich tim kiém cic gen ma hoa chitinase
moi c6 hoat tinh diét tuyén tring va bénh nim hai ré & ca phé, tir 8/56 trinh ty véi do tvong ddng nho hon
75%, da lya chon duogc trinh ty ChiA 2. Két qua phéan tich trén BLASTP cho thay, ChiA_2 cb gia tri diém tdi
da cao nhét, ddng thoi do twong ddng ctia trinh tur dat 72%. Bing phin mém InterProscan, trinh tu gen Chid 2
duogc du doan c6 trung tdm hoat dong chira 9 géc acid amin FDGIDIDWE nim & vi tri acid amin thir 134-142.
Dong thoi, trinh tr nay ciing dwoc khao sat vé cac tin hiéu tiét ngoai bao bang sir dung phin mém SignalP 4.1
server cho thiy ChiA 2 co trinh tu cua tin higu tiét dai 30 acid amin ndm ¢ ddu N. Trinh ty nucleotide gen
Chid_2 bao gdbm 1167 nucleotide, ma hoa cho 389 acid amin v&i khéi lugng phan tir duge du doan khodng 43
kDa. Poan gen Chid_2 véi kich thuée khoang 1,2 kb dugc téng hop, thiét ké thanh cong vao vector pET-
21(a+) va bién nap vao té bao E. coli BL21 (DE3) bing phuong phap sdc nhiét. Protein ChiA_2 di dugc chimg
minh biéu hién dic hidu trong dong té bao E. coli BL21 (DE3) tai td hop va c6 hoat tinh phan giai Chitin dat
4,9 U/ml. Nhu vy, trong nghién cru nay, phan tich cac dir liéu metagenome tur méu dét ving ré da cung cép
cac thong tin di truyén twong di ddy du vé cac gen ma hod chitinase, budc diu dd bidu hién thanh cong va

danh gia hoat tinh dugc mét trinh ty ChiA_2 ma hoa Chitinase 2.

Tir khéa: chitinase, DNA metagenome, E. coli, gen méi, tai td hop

MG PAU

Nam 2018, Viét Nam di xuit khau duoc trén 1,1
triéu tan ca phé, dat kim ngach 2,3 ty USD, trong d6
ca phé Robusta dat 925.000 tan, ca phé hoa tan va
rang xay 1a 89.000 tan. San luong xuit khau cua ca
nuéc ting 34,8% vé lugng va ting 17,2% vé kim
ngach (VIFOCA, 2018). Vi ¥ nghia kinh té to 16n
tir xudt khiu ciia cic san phim ca phé da dwa Viét
Nam tro thanh mot trong nhitng qudc gia xuét khau
ca phé 16n nhit trén thé gidi. Tuy nhién, do khai thac
quéa mtrc, qua trinh thim canh trong diéu kién khong
¢b cdy che bong, thoai hoa dét, sdu bénh hai... lam
cdy ca phé nhanh chong gia ¢di. Viéc day manh tai
canh, thay thé vuon cy gia cbi gay khong it tré ngai

cho nganh ca phé Viét Nam do chi phi trong qua
trinh tai canh cao, ty 1€ sdu bénh nhidu, dic biét
nghiém trong la bénh tuyén trung hai ré, bénh nim
hai ré. DAy ciing 1a nhirng khé khin chinh anh huéng
nghiém trong dén san xuét ca phé trén thé gioi.

Cac enzyme ngoai bao ddc biét l1a enzyme
chitinase dong vai trd rat quan trong trong déu tranh
sinh hoc. Nhiéu nghién ctru cho thay chitinase ngoai
bao tir cac loai ndm ki sinh tuyén trung c6 kha
nang phan huy mang trimg tuyen trang va phén huy
vach té bao ciia cac loai vi nAm gay hai. Nam ki sinh
con trung c6 kha ndng vuot qua hang rao bao vé cua
con trung bang cach san xuat ra nhidu enzyme ngoai
bao nhim phan giai protein va chitin tao diéu kién
thun lgi cho qué trinh xAm nhap vao 16p biéu bi va
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gy nhiém tring (St Leger, 1991). Ngoai ra, mot s6
enzyme khac ciing lién quan dén qua trinh ki sinh
clia nam vao tuyén tring nhu collagenase, lysosymes
va protease (Sharon et al., 2001; Khan et al., 2004).
Trén thé gidi, gen ma hoa chitinase trén dbi tuong vi
sinh vat dd dwoc nhidu tac gia nghién ctru, tap trung
chu yeu vao cac gen ma hoda chitinase tr mot so
ching ném. Viéc st dung cac hé biéu hién dé tao
enzyme tai to hop ciing rat quan trong cho su phat
trién cac enzyme méi va san xuat lwong 1on cac
enzyme nay. Gen ma hoa chitinase di dugc nhiéu tac
gia nghién ctru biéu hién & cac hé théng biéu hién
khéac nhau. Barboza-Corona va cong sy (2003) da
nhan dong va biéu hién gen ma héa endochitinase tir
vi khudn B.  thuringiensis trong vi khuan E.
coli DH5a. Dya trén cac co s khoa hoc vé kha ning
diét tuyén tring va vi nim giy bénh cia enzyme
chitinase, nhom nghién ctru tién hanh khai thac gen
chitinase m&i c¢6 hoat tinh diét tuyén tring manh tir
dir liéu metagenome nham tao ching va ché pham
enzyme chitinase tho dé phong trir cac loai tuyén
tring va vi nim gay hai.

Hién nay, metagenomics (phan tich DNA cua
cac vi sinh vat trong moi truong ma khong can nubi
céy) 1a ki thuat mai, két hop cac ky thuat cong nghé
sinh hoc khac nhau tir cong nghé gen, giai trinh tu
dén tin sinh hoc dé nghién ctru thanh phan, chirc
ning va dong hoc ciia quan thé vi sinh vat. Hién nay
$6 lwong lon dit li€u thu dugc tr cong nghé
metagenomics da dwoc cong bd rong rii, di tao didu
kién thuan lgi cho cac nha khoa hoc nghién ctru phan
tich cac gen méi gop phan phuc vu muc tiéu canh tac
néng nghiép bén viing ciia Viét Nam. Viéc ap dung
ki thuat metagenomics vao nghién ciru hé gen cua vi
sinh vat dat, di va sé doéng vai tro to 16n trong cac
nghién ctru tiép theo. Tuy nhién, tai Viét Nam chua
¢6 nhidu cic nghién ciu Gng dung ki thuat
metagenomics trong nghién ctru hé vi sinh vat dét
néi chung ciing nhu hé vi sinh vat viing ré ca phé noi
riéng. Vi vay, nghién ciru nay tap trung danh gia su
c6 mit ctia gen chitinase trong dat ving ré ciia cdy ca
phé thong qua ki thuat metagenomics.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

Ngudn dir liéu metagenomics ciia vi sinh vat dat
ving ré cdy ca phé tai canh 2 nam tudi, dugc giai
trinh ty bang hé thong giai trinh ty HiSeq Illumina
va dugc chu giai chirc nang dua trén CAZy (Do et
al., 2014). Dit ligu gbém c6 1.291.826 doan ORF
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duoc du doan lip rap, tuong ing voi 1.291.826 gen
dugc du doan lép rap, va 673.899 gen dugc dy doan
chu giai chirc nang.

Chung Bacillus sp. tt bd suu tap ching vi sinh
vat cia Phong Cong nghé té bao thuc vat c6 hoat
tinh chitinase duoc st dung lam ddi ching duong
trong nghién cuu danh gia hoat tinh cta protein
ChiA 2.

Phwong phap

Xdc dinh cdac ho Glycosyl Hydrolases (GH) co chira
enzyme chitinase theo CAZy (http://www.cazy.org)

St dyung dir liéu phan loai cia CAZy dé xac dinh
c6 bao nhiéu ho GH chita enzyme nay, sau do tim
hiéu vé cdu tric khong gian, cic loai amino acid cho
dién tir va proton trong qua trinh hoat dong cua
enzyme. Két qua s& duoc tong hop thanh bang phan
loai danh sich cic ho GH chitra enzyme nay dé tim
hiéu cac thong tin sau hon.

Khai thdc trinh tw ma hoa chitinase tir dit liéu
DNA metagenome ciia vi sinh vdt nji sinh trén cdy
ca phé

Sau khi c6 cac gen ma hoa cho chitinase khac
nhau, st dung BLASTP dé so sanh véi trinh ty
nucleotide cua cac ORF thudc metagenome cua vi
sinh vt trong dat vung 1é ca phe vorl mong mudn xac
dinh dugc gen tiém ning nhat tién toi tach dong va
biéu hién protein chitinase tai t hop.

Thiét ké vector biéu hién pET-21a(+) mang gen ma
hoa chitinase

Vector pUC19/chiA_2 véi diém cit BamHI va
Sacl ndm tuong mg & hai diu 5> va 3’ va pET-
21a(+) ddng thoi duge cét tao dau so le bang cip
enzyme giéi han BamHI va Sacl. Doan gen chid 2
dugc tach ra tr vector pUC19 va vector pET-21a(+)
thu dugc sau d6 dugc tinh sach va st dung lam
nguyén lidu cho phan tmg ndi ghép dudi su xic tac
clia T4-ligase dé tao thanh vector pET21/chiA2. San
phim néi ghép dugc bién nap vao E. coli bing
phuong phép soc nhiét theo Cohen va cong su
(1972). Tién hanh sang loc cac thé bién nap mang
plasmid tai to hop mong mubn bang phuong phép
PCR str dung céc cap moi déc hiéu cho gen trén theo
chu trinh: 95°C - 3 phut, 30 chu ki (95°C - 30 gidy,
58°C - 30 gidy, 72°C - 1 phut), 72°C - 10 phit, & mau
& 4°C va phuong phap cit kiém tra bing enzyme han
ché. Plasmid tai t6 hop pET21/chiA2 sau d6 dugc
bién nap vao chung E. coli BL21 (DE3) dé biéu hién
gen.
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Biéu hi¢n protein tdi t6 hop trong té bao vi khuin E.
coli

Mot khuén lac chira plasmid tai t& hop duogc
nudi cdy trong 10 ml méi truong LB long co khang
sinh ampicillin & 37°C, lic 200 vong/phiit qua dém.
Céy chuyén 1 ml dich khuan da nuéi qua dém sang
100 ml méi truong LB méi va nudi ¢ 37°C, lic 200
vong/phut den khi gia tri ODggo = 0,4-0,6 thi bd sung
IPTG t6i ndng d6 1 mM va chuyen sang nudi lic 200
vong/phiit & 28°C trong 6 gid dé cam ung biéu hién
protein ngoai lai. Té bao dugc thu lai bang cach ly
tam dich nuéi cay & 6000 vong/phut trong 15 phat va
hoa trong dung dich dém PBS 1X. B sung
lysozyme t6i ndng d6 0,1 mg/ml, 0 trén da 1 gio va
tién hanh siéu am pha té bao, sau d6 ly tim 13000
vong/phut trong 30 phit, thu ca dich ndi va can dé
kiém tra bang phuong phap dién di SDS-PAGE. Ky
thuat dién di bién tinh trén gel polyacrylamid (SDS-
PAGE) dugc thyc hién theo Laemmli (1970) véi cac
thiét bi ctia hing Bio-rad.

Ky thudt lai mién dich (Western Bloting)

Protein tong sO phan tich trén gel acrylamide
duoc thdm chuyén sang mang nitrocellulose PVDF
bang thiét bi lai (Mini-Transblotter) & diéu kién 22
mA trong 16 h ¢ 4°C trong dung dich dém chuyén
(25 mM Tris-HCI, 192 mM Glycine, 20% Methanol,
pH 8,3).

Mang duoc u trong dém TBS (20 mM Tris-HCl,
500 mM NacCl, pH 7,5) vdi 5% sita tach béo trong 2
h & nhiét d6 phong. Tiép theo d6 & mang véi dung
dich pha lodng cua khang thé thir nhit trong 1 h &
nhiét d6 phong. Rira mang 3 1dn mdi lan 10 phat
trong dém TBS v&i 0,5% sita dé loai bo khang thé du
thira. U tiép v6i khang thé thir hai dd duoc lién két
véi alkaline photphatase trong 1 h ¢ nhiét 40 phong.

1 100 200

Query seq,
active site | i )

Specific hits
Superfanilies

GH18_chitinase-like superfamily

Rira mang 3 lan mdi lan 10 phit trong dém TTBS
(TBS, 0,05% Tween 20).

Vach protein dugc phat hién béng cach nhuém
mang trong dung dich nhudém (100 mM Tris; 100 mM
NaCl; 5 mM MgCly; 75 pg/ml BCIP (5-bromo, 4-chloro,
3-indolylphosphate); 150 pg/ml NBT (nitroblue
tetrazolium); pH 8,9), quan sat mau, ngirng phan Gng
nhudém bing cach rira mang véi nude.

KET QUA VA THAO LUAN

Khai thac trinh tw ma héa cho chitinase tir co' s&
dit lifu DNA metagenome ciia vi sinh vat dat
vung ré cay ca phé

Tur dir liéu DNA metagenomes cua vi sinh vat
dat vung re, chung t6i khai thac dugc 10 nhom gen

phan  gidi chitin  bao gdbm  alpha-N-
acetylglucosaminidase, beta-N-
acetylglucosaminidase, chitinase, N-

acetylglucosamine-6-sulfatase, N-
acetylglucosamine-6-phosphate deacetylase, UDP-
2,3-diacylglucosamine hydrolase, glucosamine-6-
phosphate deaminase, exo-1,4-beta-D-
glucosaminidase, N-acetylglucosamine-1-
phosphodiester alpha-N- va acetylglucosaminidase.

Duya trén dir liéu CAZy tim dugc 56 trinh ty gen
hoan chinh ma hdéa chitinase trong dir liéu
metagenome cua vi sinh vat trén cdy ca phé. Trong
s6 d6, c6 8 trinh tw duoc xem la gen méi v6i do
tuong dong <75% so véi cac gen chitinase dd duoc
cong bd. Khao sat lai ving bao thi cua 8 trinh tu
duogc Iya chon bang BLASTP, chung toi thiy cac
trinh tu déu chtra cic ving dic thu cho chitinase
(specific hit) va cé vi tri hoat dong (active site) nhu
0 hinh 1.

400 500 600 674

'y jCutokine receptor motif )
Interdomain contacts | W Y

FN3 superfamily CBM_2 superfami

Hinh 1. D6 dac hiéu trinh tw cta cac trinh ty chira gen chitinase thudc ho glycosyl 18

Két qua danh gia in silico cic gen chitinase khai
thac

Cac gen ma hoa chitinase sau khi dugc khai
thac tir co so dir li€u metagenome dugc so sanh do
tuong dong duya trén cac trinh tw c6 trén ngan hang
gen cua NCBI (https://www.ncbi.nlm.nih.gov/), va

tap trung vao cac trinh tu da udc doan chirc nang ban
dau. Céc trinh tu c6 do twong ddng nho hon 50% s&
tiép tuc dugc sang loc béng nhiéu phﬁn mém du
doan cidu trc va chirc nang cia protein nhu
BLASTP, EXPASY Két qua BLASTP gitp cho
viée wéc doan rit nhiéu cac thong sO clia enzyme
nhu vi tri cac ving bao ton, ho enzyme, ngudn vi
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sinh vat chtra enzyme... Tru6c khi dua vao thyc
nghiém, cdc gen nay t1ep tuc dugc phan tich s dung
phan mém dy doan vé tinh chit nhu kha nang chiu
kiém/axit (Lin et al., 2013). Cu trac bac 3 cia
protein dugc so sanh bang phin mém PHYRE2.

T céac trinh ty khai thac dugc, cac gen dugce lya
chon theo cac ti€u chi sau: (1) 1a cac trinh ty hoan
thién, trinh ty méi; (2) c¢6 chi sé diém tbi da (max
score) khi blast v6i mau do; (3) dugc du doan bing
KEGG twong ddng véi mau ding khai thac. Két qua

Bang 1. So sanh twong ddng ctia 8 trinh tw lwa chon.

Nguyén Thi Thom et al.

so sanh ddc diém ciia 8 trinh ty méi chung t0i nhan
thay rang gia tri E thé hién do tin cdy, chi sO E cang
thdp két qua cang dang tin cdy, ddi voi tham sb
nucleotide gia tri E phai nho hon 1E-6 vi vdy trinh tu
1 khong thoa man yéu cau. Vi 7 trinh tu con lai, gia
tri Max score cua trinh ty 7 (ChiA_2) dat gi4 tri cao
nhit dong thoi d twong ddng cua trinh tw dat 72%.
Vi vdy, ching t6i st dung trinh ty nay (bang 2) dé
biéu hién va dénh gia tiép vé ving bao thu, du doan
chu tric enzyme.

PP . e 2 .2 Do bao phu sl bo twong
Tén trinh tw Ky hiéu biem toi da Tong diem (%) GiatriE ddng (%)
Trinh tw 1 Node 10334 454 454 52 0.07 33
Trinh ty 2 Node 448702 53,9 53,9 51 0.000001 65
Trinh tw 3 Node 32291 139 139 89 2E-36 44
Trinh ty 4 Node 384 301 301 96 5E-97 41
Trinh ty 5 Node 54 340 340 98 7E-113 47
Trinh ty 6 Node 8845 205 205 86 2E-61 53
Trinh tw 7 Node 31 479 479 89 3E-166 72
Trinh ty 8 Node 4449 455 455 96 2E-156 66

Bang 2. Dic tinh cla trinh tw gen ChiA_2 Iwa chon biéu hién.
Ténenzyme  Kyhiéu  Ma trinh tw GH Nhém  Séaa Vilitrungtam pH hoat
hoat déng dong
Chitinase ChiA_2 Node_31 GH18 Il 389 134-142 Kiém

ChiA_2
Hinh 2. C4u tric bac 3 ctia gen chiA_2.

Dua trén phén mém Phyre2, cdu tric céc trinh tu
amino acid tir cac gen da dugc udc doan. Két qua thé
hién trong hinh 2 xac dinh gen Chid 2 c¢6 chu trac
xac dinh gdm 8 vong xoén o/B. Pong thoi, trinh tyr
ChiA_2 ¢ d6 twong dong cao nhit 39% véi ciu trac
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chitinase al tUr Bacillus circulans véi 3 tin cay
100%. Trinh ty nay cling dugc khao sat vé cac tin
hiéu tiét ¢6 trén trinh ty sir dung phin mém SignalP
4.1 server, ching t6i nhan thdy ChiA 2 c6 trinh ty
clia tin hiéu tiét dai 30 acid amin nim & dau N. Dong
thoi ching t6i ciing khai thac mé hinh ciu trac cua
protein dya theo phan mém InterProScan va Prosite
(Karin et al., 2014).

Két qua hinh 3 cho théy, trinh ty ChiA 2 bao
gdm 1167 nucleotide, ma hoa cho 389 acid amin véi
khéi lugng phéan tir dwoc du doan khoang 43 kDa va
trung tim hoat dong chira 9 gbc acid amin
FDGIDIDWE nim & vi tri acid amin thir 134-142.

Trinh tw ChidA 2 ma hoa cho chitinase da duoc
t6i vu ma, thém diém cat cia enzyme han ché. Pong
thoi chung t6i ciing thiét ké thém trinh tw 6xHis nim
& diu 5 doan gen sau trinh ty acid amin mé dau dé
tién cho viéc tinh sach protein tai to hop sau nay
cling nhu b sung thém trinh ty c-myc nam dau 3’
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clia doan gen dé thuan loi cho viéc danh gia biéu
hién gen. Sau d6 doan gen dugc dit tong hop tai

cong ty Sinh hoa Phu Sa va dua vao vector pUC19
dé chuan bi cho biéu hién gen.

Catalytic domain of family 18 glycoside hydrolases

ChiA_2 1 [ 36

3

Signal
peptide

271-336 365
| |
Active site
134-142 o
FDGLDIDWE

[LIVMFY]-[DN]-G-[LIVMF]-{[DN]-[LIVMF]-[DN]-x-E

Hinh 3. Phan tich mé hinh cAu trlc protein.

Thiét ké vector biéu hi¢n pET-21a(+)/chiA

Sau khi khai thic co sé& dir liéu DNA
metagenome va xac dinh duogc trinh ty doan gen tiém
nang ma hoéa enzyme chitinase. Poan gen Chid 2
duoc dat tong hop va dat trong vector tach dong
pUC19 véi diém ciat BamHI va Sacl & hai ddu 5° va
3’. Sau d6, ching t6i tién hanh cdt vector
pUC19/chiA_2 bang cip enzyme BamHI va Sacl dé
thu doan gen Chid 2. Gen Chi4 2 duogc gan vao
vector biéu hién pET-21a(+) thong qua cac dlem cét
tuong dong cua BamHI va Sacl. San phim cit dugc
dién di kiém tra trén gel agarose 0,8%.

Két qua dién di hinh 4 cho thidy doan gen
ChiA_2 (kich thudc tinh toan khoang 1,2kb) da duoc
tach ra tor vector pUC19. Trong khi do, vector
pET21-a(+) ciing dd@ dugc mo vong thanh cong, bang
DNA thu dugc 1a mgt bang sang, rd nét va co kich

ChiA_2
-
Kb M 1 2 3

(A)

ChiA
1,2kb

Consensus motif

thuéc khoang 5,5Kb phu hop voi kich thude ly
thuyét. Poan gen Chid 2 va pET21-a(+) dugc tinh
sach va sir dung cho phan tmg ghép ndi dudi su xuc
tac cuia enzyme T4-ADN ligase dé tao plasmid tai t6
hop pET21/ChiA_2. Sau khi lai ghép ching t6i tién
hanh bién nap san phdm lai vao t& bao E. coli bing
phuong phap sdc nhiét va nuéi trén méi truong cd bd
sung khang sinh chon loc ampicillin. San phim bién
nap dugc nudi lic trong moi truong LB long & 37°C
trong 45 phut truéc khi cdy trai trén moi trudng
thach dia LB qua dém ¢ 37°C. Theo co ché chon loc
bing khang sinh, cac dong té bao E. coli nguyén
thiy khong chira plasmid ngoai lai s€ bi tiéu diét trén
moi truong chua khang sinh. Trong khi d6 vector
biéu hién pET-2la(+) c6 chira trinh ty gen khang
khang sinh ampicillin, vi vdy chi nhitng dong té bao
nao nhan dugc plasmid méi c6 kha nang moc trén
moi truong chira khang sinh nay.

5,5kb

(B)

Hinh 4. Két qua dién di san pham cét vector pUC19/chiA va pET-21a(+) bng BamHI va Sacl. (A): San pham cét plasmid

pUC19/ChiA; (B): San phadm cat mé vong vector pET-21a(+).
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Nhiing khuan lac phat trién dwoc trén moi
truong sang loc duoc lya chon dé kiém tra tién hanh
thong qua Colony PCR bang cip mdi dic hidu cho
gen Chid 2. Céac khuadn lac dwong tinh véi PCR
duoc tiép tuc nudi dé tach plasmids va kiém tra lai
bang enzyme cat han ché.

Kiém tra sy bi€u hién ciia chitinase tai to6 hop

Dé kiém tra kha nang biéu hién tao protein tai to
hop ctia chung vi khuan mang gen Chid_2, ching t6i
da chon ngiu nhién mot khuin lac E. coli BL21
(DE3) mang gen Chid_2 dem nudi lic biéu hién
trong moi truong LB long c6 chira khang sinh. Dong
d6i chimg 4m dwoc chon la vector pET-2la(+)
khong mang gen ciing dugc nudi céy song song cung
diéu kién. Sau 5 h nuoi cay, ly tam thu sinh khdi té
bao, sau d6 dua cac mau vé clng nong do va thuc
hién pha v& té bao bang siéu 4m. Mau protein dugc
bién tinh bang dém bién tinh va dién di kiém tra trén
gel SDS-PAGE 12,6%. Két qua dién di dugc quan

(-) ChiA_2

M  KDa
KT T TS KT T
—130
—70
—55

—
ChiA_2 - —%
43KDa —35

——

e — —

A
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sat sau khi nhugm vai thube nhuom (Hinh 5A).

Ket quéa phén tich ¢ Hinh 5A cho thay protein
tong s6 tir dong mang gen Chid_2 da xuit hién bang
protein co kich thudc khoang 43 kDa phu hop voi
kich thudc ly thuyét cta proetin ChiA 2. Trong khi
do ¢ duong chay db6i ching (chung khong mang gen)
khong xuat hién bang protein nay, didu nay ching to
protein ChiA 2 di duogc biéu hién trong ching vi
khuédn E. coli BL21 (DE3) tai t6 hop.

Trong nghién ctru cta ching toi, doan gen ma
hoa ChiA 2 duoc thiét ké gin dudi —cmyc dé thuan
tién cho phan tng lai Western blot kiém tra sy c6
mit ctia protein ChiA_2. Do vy, chiing t6i tién hanh
lai Western blot voi khang thé anti-cmyc. Két qua
duoc thé hién trong hinh 5.B. Két qua Western blot
cho thay, ChiA_2 di dwoc biéu hién dic hiéu trong
dong té bao E. coli BL21 (DE3) tai t6 hop. Ciung voi
do, protein cling dugc tdp trung ca & pha tan va
khong tan

(-) ChiA_2
TS T KT TS T KT M KDa
—130
- 70
—55
Rt —40

ChiA_2
43KDa 35
(B)

Hinh 5. Két qua danh gia sw biéu hién cia chitinase tai t6 hop. (A): Két qua phan tich SDS-PAGE protein ChiA-2 tai t6
hop bidu hién trong E. coli BL21 (DE3); (B): Ket qua lai Western blot protein chitinase biéu hién E.coli BL21 (DE3)/ChiA-2
v&i khang thé khang c-myc. TS: Protein tdng s6; T: Protein pha tan; KT: Protein pha khéng tan

Két qua danh gia hoat tinh protein ChiA tai tb
hop

Sau khi kiém tra mutc do biéu hién tai t& hop cua
protein ChiA 2, chung t6i tién hanh danh gia so bo
hoat tinh phan gidi co chat chitin. Két qua thir hoat
tinh duoc thé hién qua Bang 3.

Dich protein ChiA 2 dugc xac dinh hoat tinh
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chitinase trén dia thach c¢6 chtra chitin huyén phu
0,5%, cac giéng déu xut hién vong phan giai chitin
mau tring sau khi nhuém bang lugol 1,0%. Két qua
cho thdy protein ChiA 2 tai t6 hop ¢ hoat tinh tdt
hon chiing Bacillus sp. véi hoat d6 1an luot 13 4,9 va
4,4 U/ml. Piéu nay cho thdy, gen Chid 2 di dugc
biéu hién va c6 hoat tinh chitinase trong dong té bao
E. coli BL21 (DE3).
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Bang 3. Két qua hoat tinh chitinase tir Protein ChiA tai t& hop.

Ching Vong hoat tinh  Hoat tinh (U/ml)
ChiA2-BL21 (1) 1,2 4,9
Chaing Bacillus sp. (2) 0,8 4.4

KET LUAN

Tir co s6 dir liéu DNA metagenome ciia mau dat
ving ré cdy ca phé tai canh, di xic dinh duoc 56
trinh ty ma hoa chitinase, trong d6 c6 8 gen madi voi
d6 tuong ddng <75% so véi cac gen chitinase da
dugc cong bd. Trinh ty gen Chid 2 dd dugc tong
hop, tach dong va biéu hién thanh cong protein
ChiA 2 trong dong t& bao E. coli BL21 (DE3).
Protein chitinase tai to hop co hoat tinh phan giai
chitin tir v&i hoat @6 4,9 U/ml.

Loi cam on: Cong trinh duoc thuc hién bc%ng kinh
phi Dé tai “Nghién ciru metagenome ciia vi sinh vit
ddt viing ré mét sé cdy trong ¢ Viét Nam: cdy thudc
c6 ci (cdy nghé), cdy céng nghiép (ca phé) nham
tang nang sudt va chat lwong cdy trong”, md sé
DTDLCN.14/14, Bé Khoa hoc va Cong nghé.
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SUMMARY

In this study, genes encoding chitinases were obtained by mining the rhizosphere metagenome database of
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2-year-old replanted coffee trees in Dak Lak province and annotating using CAZy data. These sequences
predictably are covered 90% of chitinase domains by BLASTp and range from 33% to 99% identity in
comparison with published sequence data of chitinase genes. In order to find new funtional chitinase gene(s),
among 8/56 chitinase genes with sequence identity less than 75%, ChiA_2 sequence showed the highest max
score and significant homology (72%) was initially selected. Analysis of in silico sequence identified a protein
motif for a signal peptide of 30 amino acid residues at the N- terminal using SignalP 4.1 server. By
InterProscan software, the Chid_2 gene sequence is predicted to have conserved active sitt FDGIDIDWE
located at 134-142. The ChiA_2 sequence consisting of 1167 nucleotides, encoding for 389 amino acids with a
predicted molecular mass of 43 kDa was synthesized, cloned into the pET21 a(+) vector and transformed into
E. coli BL21 (DE3) by heat shock. ChiA_2 protein was specifically expressed in the recombinant E. coli BL21
(DE3) cell with an activity of 4.9 U/ml. In this study, analyzing metagenomic data from the soil sample of
rhizosphere provided relatively sufficient genetic information of chitinase gene and initially successful
expression and functional evaluation of ChiA_2 sequence, encoding Chitinase 2.

Keywords: chitinase, DNA metagenome, E. coli, new gene, recombinant
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