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THIET KE VECTOR BIEU HIEN pCB301-Xbxs14-ELP VA BIEU HIEN GEN
Xbxs14 MA HOA XYLAN 1,4-BETA XYLOSIDASE TU VI SINH VAT RUQT MOI

Coptotermes gestroi TRONG CAY THUOC LA Nicotiana benthamiana
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Ho Thi Thwong®, Pham Bich Ngoc®, Chu Hoang Ha®, Trwong Nam Hai**
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TOM TAT: Enzyme xylan 1,4-B-xylosidase (EC.3.2.1.37) la mét trong nhiing enzyme quan trong,
quyét dinh dén hiéu suat phan giai xylan & thanh té bao thyc vat thanh duong don xylose, vi vay,
rat c6 y nghia trong chuyén héa sinh khéi thyc vat. Trong nghién ctru ndy, gen ma hoa cho enzyme
xylan 1,4-B- xyI05|dase cua vi sinh vat (Xbxs14) trong ruot méi Coptotermes gestroi duoc tach
dong thanh cong trong vector tai té hop pBT. Sau d6 gen duoc ghép ndi va dung hop véi 100 goc
ELP (elastin like polypeptide) trong vector biéu hién pCB301-ELP va bién nap vao Vi khuan
Agrobacterium tumefaciens. Chung tai t6 hop mang gen xbxs14 duoc sir dung dé nghién ciu kha
nang biéu hién trong cay thudc 14 Nicotiana benthamiana. Sir dung phuong phép agroinfiltration,
cac gen dugc chuyén vao cac khoang gian bao cua té bao, noi van chuyén va cung cap cac chat
dinh dudng giita trong va ngoai té bao, ciing nhu giita cac té bao. Viéc dinh vi vi khuan bién nap
vao khoang gian bao sé& gilp cho viéc tuong tac va qua trinh tong hop protein ngoai lai s& duoc luu
giir hiéu qua. Mau 14 sau khi bién nap 6 ngay duoc thu hoach va tach chiét. Két qua duoc kiém tra
bang phan tng lai mién dich cho thdy xylan 1,4-B-xylosidase d4 biéu hién thanh céng ¢ dang tan
trong 14 cay. Dich chiét thd cua la c6 hoat tinh cua xylan 1,4-B-xylosidase (4,56 U/g 14) vai hoat
tinh t6i wu & 60°C va pH7. Két qua ban dau cia nghién ctru nay la co s& quan trong cho viéc san
Xuit enzyme phan giai sinh khéi thuc vat tir gen Xbxs14 phuc vu cho cong nghiép xu 1y réac thai
ndng nghiép, cong nghiép san xuit gidy, duoc pham, nhién lidu sinh hoc.

Tur khda: Agrofiltration, Coptotermes gestroi, Nicotiana benthamiana, pCB301Xbxs14, Xylan-1,4-

B-xylosidase.
MO PAU

Xylan 1,4-B-xylosidase 1a mot trong nhiing
enzyme thuéc nhom hemicellulase, tham gia
chuyén héa sinh khéi thuc vat cung véi céc
cellulase. Day duoc coi la enzyme quan trong
pha v& lién két glycoside cua hemicellulose
(Jordan & Wagschal, 2010). Enzyme nay cé kha
ning cat (1,4)-B-D-xylan tir diu khéng khir dé
giai phéng cac géc duong D-xylose (Biely,
1985).

Xylan 1,4-p-xylosidase dwoc sir dung dé
tach nuéc va giai phong huong thom tir nho
trong qua trinh san xuat ruou vang va két hop
vai endoxylanase trong san xuat banh mi mang
lai hiéu qua cao (Kundu & Ray, 2013). Bong
thoi enzyme nay con cai thién kha nang tiéu hoa
cua vat nudi khi bd sung vao thire dn (Jordan &
Wagschal, 2010). Cung va&i  cellulase va
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hemicellulase khac, xylan 1,4-B-xylosidase gilp
phan  hay lignocellulose tao ra céc
monosaccharide, nguyén liéu cho qua trinh 1én
men thanh nhién liéu sinh hoc nhu ethanol va
butanol (Jordan & Wagschal, 2010).

Xylan 1,4-B-xylosidase thuong dugc tim
thiy & cac sinh vat dung sinh khi thuc vat lam
nguon thie an, phan 16n trong s6 d6 1a vi khuan
va nim (Benassi et al., 2015; Kousar et al.,
2013; Shao et al, 2011). Trong tw nhién,
enzyme nay dugc cung cap tu rat nhiéu nguon
khac nhau nhu thuc vat rung (Corréa et al.,
2016), dat rung (Terrasan et al., 2016; Campos
et al., 2014), vi sinh vat cong sinh trong da co
(Howard et al., 1960), vi khuan cong sinh trong
rugt moi (Mattéotti et al., 2011). Trong s Céc
nguon khai théc trén, vi smh vat cong sinh trong
rust mdi 1a mot trong nhitng ddi twong tiém
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nang nho vao kha niang phan giai sinh khdi thuc
vat hiéu qua trong thirc an.

M&i, Coptotermes gestroi, thuéc ho
Rhinotermitidae rit phé bién & Viét Nam ciing
nhu mét sé qudc gia trén thé gici. Tir nam 2012,
phong K§ thuat di truyén, Vién Cong nghé sinh
hoc da st dung k¥ thuat Metagenomics dé phan
tich toan bo DNA metagenome cua vi khuan
sbng tu do trong rudt loai méi C. gestroi. Trong
s6 125431 ORF thu duoc, bang phin mém tin
sinh hoc dd duoc udc doan dugc 41 ORF ma
hoa cho enzyme xylan-1,4-B-xylosidase (Do et
al., 2014). Pé khai thac duoc trinh tu gen tét
nhat, ching t6i d& sir dung probe cua enzyme
xylan-1,4-p-xylosidase, ho GH43 dé khai thac
va lra chon duoc trinh ty gen mang mi sb
GL0112518 (goi tit la gen Xbxsl4) ma hoa
xylan 1,4-B-xylosidase (Nguyen Minh Giang va
nnk., 2017). Bang phan mém, enzyme ma hoa
to gen ciing dugc udc doan la enzyme hoat
dong trong méi truong kiém (Nguydn Minh
Giang va nnk., 2016) nén c6 kha niang tng dung
trong céng nghiép cao.

Nam 2000, enzyme endo-1,4-B-D-glucanase
dugc biéu hién thanh céng véi ham luong Ién
dén 26% tong sb protein tan trong la cay
Arabidopsis thaliana (Ziegler et al., 2000b). Su
biéu hién enzyme glycosylhydrolase trong thuc
vat gilip giam chi phi san Xuit va nang cao tinh
kinh té trong viéc chuyén héa sinh khdi
lignocellulose (Sticklen, 2006; Taylor et al.,
2008). Trong nghién ciu ndy, ching tdi tién
hanh biéu hién gen Xbxs14 trén cay thudc la
Nicotiana benthamiana. Thanh coéng ctia nghién
clru ndy s& md ra mot hudng maéi trong san xuit
enzyme tai to hop phan hay sinh khdi thuc vat
trén vat chu la cay thudc 1a N. benthamiana &
Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Cac chung vi sinh vgt:  chang
Escherichia coli DH10B (F-mcrA A(mrr-
hsdRMS-mcrBC)  ®80lacZAM15  AlacX74
recAl endAl araD139 A(ara leu) 7697 galU
galK rpsL nupG A-) cta hang Invitrogen (Hoa
Ky) duoc st dung lam thé nhan trong thi
nghiém tach dong gen.

Cay thuéq la Nicotiana benthamiana, dugc
st dung dé biéu hién gen. Vi khuan

Agrobacterium tumefaciens C58C1 dugc st
dung cho thi nghiém chuyén gen théng qua
Agrobacterium va biéu hién tam thoi. A.
tumefaciens C58C1 mang vector chta yéu té
phién md FUS3 dugc st dung dé ddng biéu hién
tam thoi Vi vector dich chira trong vi khuan
Agrobacterium, duéi su kiém soat cua promoter
CaMV 35S. Plasmid pBT c6 kich thuac 2705
bp (Phan Trong Hoang va nnk., 2005) duoc st
dung dé tach dong gen, pCB301 -ELP c6 kich
thudc 8116 bp dua trén vector pCB301 (Xiang
et al., 1999) dwoc sir dung dé biéu hién gen do
Phong Coéng nghé Té bao Thuc vat, Vién Cong
nghé Sinh hoc, Vién Han lam Khoa hoc va
Cong nghé Viét Nam cung cap.

Gen Xbxs14 gém 1077 nucleotide d4 dwoc
tong hop nhan tao va chuyén vao vector
pET22b(+) dé tao thanh vector pET22-Xbxs14.
Vector nay dugc ding lam ngudn cung cap gen
cho thiét ké biéu hién gen ¢ thuc vat.

Cap moi PCR: Cap mdi dung dé tach dong
gen xylan 1,4-beta-xylosidase tr pET22-
Xbxs14 va cip moi st dung dé kiém tra gen
trong vector tach dong bang cach PCR tir khuin
lac 1a pUCI8 dugc dat tong hop tai héng
Integrated DNA Technologies (Singapore).

Moi xubi BamHI-Xbxs14-F: 5°- aaaGGATCCG
ATAAAGTTACCAATCCG - 3’

Moi ngugc BamHI-Xbxs14- R: 5°- aaaGGATC
CACGAGCAGCGTTCAGGG - 3’

Moi xu6i pUC18F: 5’- CAGGGTTTTCCCAGT
CACGA -3

Mbi nguoc pUC18R: 5’- GCGGATAACAATT
TCACACA - 3’

Cac logi enzyme: Taq DNA polymerase
(Fermentas, Hoa Ky); enzyme han ché BamHI
(Bio-Lab va Fermentas, Hoa Ky); T4 DNA
ligase (Fermentas, Hoa Ky).

Hoa chat sir dung trong nghién ciru dwoc dat
mua tir cac cOng ty dat tiéu chuan qudc té nhu
Bio-Lab, Fermentas, Sigma (Hoa Ky), Merck
(CHLB Drc).

Thiét ké vector biéu hign pCB301-Xbxs14-ELP

Vector pET22-Xbxsl4 dugc dung lam
khuon dé khuéch dai gen Xbxs14 bang k§ thuat
PCR v¢i thanh phan nhu sau: 18,7 ul dH,0; 2,5
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pl dém 10x; 2 ul ANTP 2 mM; 0,5 pl primer F
(10 uM); 0,5 ul primer R (10 uM); 0,5 pl
pPET22-Xbxs14 (0,5 ng/ul); 0,3 ul dream Taq (5
U/ul). Phan tmg PCR duoc tién hanh véi 30 véi
chu ky nhiét 95°C trong 1 phut, 52°C trong 45
gidy; 72°C trong 1 phit. Viéc hoan thién sogi
téng hop duoc tién hanh & 72°C trong 10 pht
VA gitr mau & 4°C. San phim PCR sau d6 dugc
ndi tryc tiép vao vector pBT nho trinh tu T &
hai dau tao thanh vector tach dong pBTXbxs14.

Dé tao vector biéu hién pBC301-Xbxsl4-
ELP, vector tdch dong pBTXbxsl4 va vector
pCB301-ha-ELP (Phan Trong Hoang va nnk.,
2005) dwgc cit bing enzyme cat han ché
BamHI va tinh sach. Phan wng lai tao vector
pBC301-Xbxs14-ELP duoc tién hanh & 22°C
trong 60 phat véi thanh phan gom cé: 1 pl dém
T4 DNA ligase 10X; 1,5 ul Xbxs14 (6,5 ng/ul);
1 ul pCB301-ELP (21,5 ng/ul); 0,5 ul T4 DNA
ligase (5 U/ul); 6 ul dH,O. Sy c6 mat cua gen
Xbxs14 trong vector biéu hién duoc kiém tra
bing phan wng cit voi BamHI Sau do,
pCB301-Xbxs14-ELP duoc bién nap vao vi
khuan A. tumefaciens bing phuwong phap xung
dién (Mersereau, 1990) d& phuc vu cho thi
nghiém biéu hién tam thoi & thuc vat.

Biéu hién xylan 1,4-B-xylosidase trén cay
Nicotiana benthamiana

Khuan lac A. tumefaciens mang vector
dich pCB301-Xbxs14-ELP chira doan gen ma
hoa enzyme xylan 1,4-B-xylosidase va ching A.
tumefaciens chira gen ma hda protein hd tro
HcPro dugc nudi riéng biét trong 15 ml moi
truong LB ¢6 bd sung 50 pg/ml kanamycin, 50
ug/ml rifamycin, 50 ug/ml carbenicilin trong
diéu kién 120 v/p, 14-16 gio, 28°C. Sau do, toan
bo dung dich chira ting chung duoc chuyén
sang moi truong méi chira 50 ml LB b sung 50
ug/ml  kanamycin, 50 pg/ml rifamycin, 50
pg/ml carbenicilin va u qua dém. Sinh khéi vi
khuan duoc thu nhan bang cach ly tam 4000 v/p
trong 30 phat, & 4°C. Dich khuan A.
tumefaciens chira gen dich va gen méd hda cho
protein hd tro HcPro duoc tron déu va pha
lodng dén ndng d6 ODey 0,8-1 biang dung dich
dém (10 mM MES va 10 mM MgCl,). Dich
huyén pht vi khuin dugc x&m nhidm vao
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Nicotiana benthamiana 6-8 tuan tudi bing
phuong phap agroinfiltration thdng qua may hit
chan khdng. Cay thudc 14 sau khi bién nap dugc
boc biang tai nilon, dua tré lai nha lugi dé tiép
tuc phat trién ¢ 21-26°C, 16 gio chiéu sang, do
am 75%. L& cay sau 6 ngay bién nap dugc thu
va bao quan ¢ -80°C.
Tach chiét va kiém tra sw c6 mdt protein tai té
hep tir 14 gay nhiém biéu hign tam thei

Nghién 1 g 14 trong nito 16ng thanh bot min.
Thém PBS 1X, pH7,4 theo ty 1¢ 1 g mau: 2 ml
PBS. Dich chiét 1a dugc ly tam 30 phat véi
13000 v/p dé loai bo cin tua. Tién hanh kiém tra
su c6 mat cua enzyme tai to hop trong dich
protein tan bang phuong phap phuong phap
dién di protein trén gel polyacrylamide-SDS va
Western blot st dung khéng thé khang C-myc.

Western blot

Céc bang protein, sau khi dién di bién tinh
trén gel polyacrylamide-SDS s& dugc chuyén
qua mang bang may Pierce G2 Fast Blotter &
ché do 25 V va 1,3 mA trong 20 phat. Mang
chira khang nguyén duoc phu biang 5% sira tach
bo pha trong dung dich PBS 0,05% Tween
trong 5 gio. Rira mang biang dung dich PBST 3
lan, mdi lan 5 phat. Phu khang thé 1: ngam
mang trong 15 ml dung dich sira 5% cé chira
khang thé c-myc nong d6 180 pg/ml véi do pha
lodng 100 lan qua dém & 4°C. Rira mang bang
dung dich PBST 3 lan, mdi lan 5 phat. Phu
khang thé 2: ngam mang trong 15 ml dung dich
sita tach bo 5% c6 chira khang thé anti-mouse
IgG c6 gan HRP (horseradish peroxidase) trong
2 gio. Rura mang bang dung dich PBST 3 lan,
mdi lan 10 phat. Hién mau trong dung dich hién
mau c6 chira co chat diaminobenzidine trong 15
phat ¢én khi hién bang mau nau theo huéng dan
cua hang Thermo Scientific.

Xdc dinh hogt tinh ciia xylan 1,4-p-xylosidase

Str dung co chat pNPX xac dinh hoat tinh
cia xylan 1,4-p-xylosidase theo cac budc: Hon
hop phan g 180 pl gdm c6 5 mM pNPX hoa
trong 50 mM dém phét phat (pH 6,0) duoc 1
vai dich chiét I cay cé chia enzyme Xbsl4 &
40°C trong 1 gio (tong thé tich hdn hop la 250
ul). Mau déi chimg 1 (BC1): gdm pNPX, dém,
va enzyme Xbsl4 véi lugng gibng voi mau
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Xbs14, nhung dugc u riéng ré 40°C, va sau 1
gio méi dugc tron lai voi nhau. Mau ddi ching
2 (PC2): gdm pNPX, dém va dich protein thu
duoc tir 1a cay ddi chirng khong mang gen, dugc
thuc hién véi diéu kién phan tng giong Vi mau
Xbs14. Phan ung dugc ding lai bang 750 pl
Na,CO; 2 M va miu duge do & budc séng 405
nm. Lugng enzyme trong phan tng s€ dugc tinh
toan dya vao duong chuan pNP. Buong chuan
duoc thiét lap voi thang 11 nong d6 pNP tir 0
mM dén 1 mM pNP pha bing PBS 1x, pHS.
MAi 6ng phan @ng c6 thé tich 1a 200 pl va duoc
lap lai 3 1an. Két qua duong chuan tuan theo
ham y = 4,4454x + 0,0068 voi R? = 0,9937.
Trong d6 y 1a gia tri OD & budc séng 405 nm, X
la ham lugng pNP (umol).

KET QUA VA THAO LUAN

Nghién cieu thiét ké vector pCB301-Xbxsl4-
ELP

Truéc hét, vector pET22Xbxs14 dugc ding
lam khuén dé khuéch dai gen Xbxs14 bang cip
moi dac hiéu. Két qua dién di san pham PCR
(hinh 1A) cho thiy gen Xbxsl4 cé kich thugc
khoang 1,1 kb da dugc khuéch dai. Sau khi tinh
sach bing Healthcare Kit, Xbxs14 c¢6 nong do
71,6 ng/ul, A260/A280 1a 1,88. Gen Xbxsl4
duoc ghép ndi vao vector pBT tao vector tach
dong pBTXbxs14. Vector pBT la vector dang
vong ma, c6 dau dinh thymine cé kha ning lién
két bd sung véi adenine & chudi DNA duogc
khuéch dai bang Taq polymerase. Sau khi bién
nap san pham lai vector pBT véi gen Xbxs14, 5
dong khuan lac mau tring dugc chon ngau
nhién dé tién hanh sang loc gen Xbxsl14 bang
PCR truc tiép khuan lac. Két qua cho thiy ca 5
dong déu co chira gen Xbxs14 (két qua khong
dugc trinh bay). Dé chac chian hon, plasmid tir 5
dong d& duoc tach chiét va cit kiém tra bang
BamHI. Két qua (hinh 1B) cho thdy, ca 5 dong
plasmid déu c6 chira gen Xbxs14, dugc thé hién
la doan DNA c¢6 kich thuéc khoang 1 kb duoc
cat ra khoi vector ¢ kich thudc 2,7 kb. Gen
Xbxs14 trong pBTXbxsl4 d& dugc kiém tra
bing giai trinh ty gen va duoc chuyén vao
vector pCB301-ELP d¢ tao thanh vector
pCB301-xbx14-ELP. Tuy nhién, trong qua trinh
ghép ndi, gen cd thé dugc gan xubi chiéu hoac
nguoc chiéu so véi promoter trong vector.

Pé kiém tra chiéu cua gen trong vector,
ching t6i dung cip mdi pUC18R/Xbxs14R dé
kiém tra, ddng thoi cap mdi Xbxs14F/Xbxs14R
duoc st dung lam d6i chung. Két qua (hinh 1C)
céc dong ddi chung déu khuéch dai gen Xbxs14
c6 kich thuéc 1,1 kb trong khi cip moi
pUC18R/Xbxs14R khuéch dai doan gen c6 kich
thudc 1661 bp tuwong tng kich thudc gen
Xbxs14 va vung promoter cua gen. Nhu vay,
vector pCB301-Xbxs14-ELP d& duoc thiét ké
thanh cong. Thiét ké nay gilp cho protein
Xbxs14 dugc dung hop vai dudi ELP s€ thuan
lgi cho qué trinh tinh sach protein va lam tang
kha ning tich lity protein tai t& hop trong cdy
thuéc 1a (Phan & Conrad, 2011). Puéi ELP bao
gom 100 chudi pentapeptide (Val-Pro-Gly-Xaa-
Gly) véi @6 dai khoang 55 kDa va duéi His - tag
vGi do dai 7,1 kDa. Mat khac trong vector ciing
¢6 vi tri gen Myc ma héa protein 1a khang thé dé
kiém tra trong phan wng Western blot.

Dich khuan sau khi ly tim s& dwoc b sung
dung dich AcetoSyringone (AS). Pay la cac hop
chit phenol do té bao thuc vat bi thuong tiét ra,
c6 vai trd quan trong trong viéc nhan biét va
gan két vi khuan voi té bao thuc vat (Fortin et
al., 1992). Vi vay, trong cac thi nghiém chuyén
gen hay biéu hién tam thoi sir dung vi khuan A.
tumefaciens, AS thuong dugc thém vao nhu
mét chat dan du khuan gidp cho khuan dé& dang
xam nhiém vao cay (Subramoni et al., 2014).
Trong thi nghiém bién nap vi khuan A.
tumefaciens C58C1 mang vector pCB301-
Xbxs14-ELP nong d6 AS téi uu 1a 450 pM.
Nong do AS nay ciing twong ty nhu nghién ctu
caa Wydro et al. (2006).

Vi tri 14 trén cay anh huong dén qua trinh
bién nap vector dich vao l4. Vi dic tinh 14 cay
lic con non, kha nang sinh trudng khoe va kha
ning tong hop c&c chat cao, nguoc lai kha ning
sinh truong cua l4 gia kém, viéc tong hop cac
chat hau nhu dién ra rat cham. Bén canh dé, kha
nang xam nhap cua vi khuan vao 4 non ciing dé
hon vao 14 gia. Két qua nghién ciu cia HO Thi
Thuong va nnk. (2015) cho thdy, phan mau la
non thtr 1, 2 tir ngon xudng va l4 banh té (nhitng
l4 chinh giira than cay) tao diéu kién cho sy xam
nhiém cua vi khuan tot hon. Hon nita, qua trinh
sinh tong hop cua cay ludn dién ra va dic biét,
qué trinh do lai tap trung chi yéu & co quan
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dang sinh truong (la non va la banh té), vi vay,
protein mong muon ciing tang 1én theo. Do dé
trong thi nghiém nay chiing tdi tap trung xam

A B Plasmid sé 1 2 3

nhiém vao vi tri 14 non va la banh té dang sinh
trudng manh.

4 5 o

xbxs14 M

B () B (1B

bp

--1000

) B

*) MiM2 M

B M

Hinh 1. Pién di do kiém tra sin pham PCR khuéch dai gen Xbxsl4 tir pET22-Xbxs14 (A); san
pham cat kiém tra pBTXbxs14 bang enzyme BamHI (B) va san pham khuéch dai gen kiém tra

chiéu gen trong pCB301-xbx14-ELP (C)

1-5: nam dong plasmid; (-): plasmid khéng cat; B: Dong plasmid dwoc cit bang BamHI; (+) gen Xbxsl14

khuéch dai

ter pET22-Xbxsl4; 1: gen Xbxsl4 khuéch dai

tr pCB301-xbx14-ELP bing moi

Xbxs14F/Xbxs14R; 2: ving gen promoter-Xbxsl4 khuéch dai tr pCB301-xbx14-ELP bing mi

pUC18R/Xbxs14R; M: DNA chuan 1kb (Fermentas)

Bién nap A. tumefaciens C58C1 mang vector

pCB301-Xbxs14-ELP  vao thuéc la

N. benthamiana

Tudi cua cay lién quan chat ch& dén kha
ning xam nhiém cua vi khuan mang protein
dich, anh huong dén su tong hop protein téi to
hop va sinh khéi 14 thu duoc sau xam nhiém. Vi
vay, cay dung cho biéu hién tam thoi phai dat
tiéu chuan vé sb lugng 14, giai doan phat trién
cua 14, do ctng cap cua cay. Theo két qua
nghién ciru cia HO Thi Thuong va nnk. (2015),
sy Xam nhiém ¢ giai doan cay trudc 3 tuan tudi
va sau 8 tuan tudi rat kém. Tudi xam nhiém tot

cay
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Hinh 2. Xam  nhiém
A. tumefaciens vao cay bang
phuong phap hat chan khong

A. Cay bi nhin dim trong binh
chira vi khuan bén trong binh ht
chan khéng; B. Cay trudc (bén
phai) va sau (bén trai) khi hut chan
khéng.

nhat & mau cay 4, 5, 6 tuan tudi. Piéu nay cé
thé giai thich do ¢ giai doan tudi nay, kha ning
sinh truong cia cdy manh voi qué trinh trao doi
chét lién tuc gidp cho su tong hop protein dich
nhiéu hon. Cay 3 tuan tudi con rat it 14, kich
thudc nho, vi vay, khi hat chan khdng, cay thich
ung kho hon hodc trong truong hgp thich ung
duoc, lwong mau thu dugc khi sir dung phuong
phép agroinfiltration s& thap, tor d6 luong
protein tai to hop thu dugc it hon. Cay tuan tudi
thir 8 xem nhu cdy gia, kha ning tong hop han
ché, ndng @6 protein tong sb thap. Cay tir 4 dén
7 tuan tudi 1a lic su sinh truong va phat trién
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dang dién ra manh, moi sy thay ddi cua cay déu
¢6 kha nang thich (ng tét. Dac biét, cay ¢ tuan
tudi thir 4 dén thir 6 cho lwong protein tai té hop
cao nhét va vach bang kich thudc hién rd nhat.
Trong thi nghiém nay, dé xam nhiém ching tdi
str dung cy tir 4 dén 6 tuan tudi.

Vung la cay khong c6
A. tumefaciens xam nhiém

Vung la cay cé
A. tumefaciens xam nhiém

Hinh 3. L4 ciy bi xam nhidm vi khuin
A. tumefaciens

Phuong phap hut chan khong s& day khéng
khi trong gian bio ra ngoai, dong thoi tao ra
chénh léch ap suat I6n dé dua vi khuan vao cac
khoang tréng d4 duoc tao ra (Tague & Mantis,
2006). Khi hon hop A. tumefaciens di vao
khoang gian bao cua 14, mau xanh &nh sang bt
dau téi den cho thiy c6 sy xam nhap thanh cong
(hinh 2B) (Chen et al., 2013). Khoang gian bao
chinh 13 noi van chuyén va cung cip cac chat

Kda B 4 5
18

A 1 2 3

66

45

35

25

dinh dudng nhu ngudn cacbon, hoocmon thuc
vat, ion khoang,... giira trong va ngoai té bao,
ciing nhu gitra cac té bao. Pdng thoi day ciing 13
noi twong tac gitra thuc vat véi cac vi sinh vat
xam nhap va dy trir tam thoi cac chat dinh
dudng tong hop duoc (Sattelmacher, 2001).
Viéc dinh vi vi khuan bién nap vao khoang gian
bao s& gilp cho sy twong tac va qué trinh tong
hop protein ngoai lai s& duogc luu gilr hi¢u qua.
Mau 14 cay N. benthamiana chuyén gen thanh
cong sau khi chdm soc 6 ngady trong nha kinh
(hinh 3).

Biéu hi¢n gen Xbxsl4 trong ciy thuédc ld
N. benthamiana

Pé kiém tra biéu hién cua Xbxs14 ¢ thubc 1a
N. benthamiana sau khi hat chan khéng 5 ngay,
chiing toi tién hanh chiét xuét dich té bao thd
chay dién di trén gel polyacrylamide 12,6%, hién
mau bang coomassie. Két qua chay dién di cho
thiy c6 su xuat hién mét bang kich thuéc khoang
101 kDa, tuong tng Véi kich thudc cua xylan
1,4-B-xylosidase ¢ mau la dugc chuyén gen
trong khi biang nay khong xuit hién & miu la
khong chuyén gen (hinh 4A) va protein tia cia
mau l4 chuyén gen (hinh 4B). Biéu nay chimng to
enzyme tai to hop xylan 1,B-xylosidase da duoc
biéu hién dudi dang tan, véi kich thude khoang
101 kDa ¢ cé4c cay thudc 1a chuyén gen.

6 Cc

Xbs14

Hinh 4. Két qua kiém tra dich chiét thd biéu hién Xbxs14 bang Western-blot

Duong chay 1, 8: dbi ching am (Dich chiét thd khong chira protein gen Xbxs14), dwong chay 2, 5: Dich chiét
sau ly tdm mau protein cua la cay (protein tai t6 hop tan), duong chay 6: Can tua sau khi ly tdm (Protein tua,

duong chay 3, 4, 9: Protein chuan (Fermentas).

Biéu hién cua xylan 1,4-B-xylosidase ¢ cay
thuoc la N. benthamiana sau khi hut chan khong
6 ngay da duoc tiép tuc phat hién bang ky thuat

Western blot. Pay la phuong phap cé do tin cay
cao va da duoc sur dung rong rai trong cac
nghién cau vé biéu hién cua protein. Két qua
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phan tich cho thy tai dwong chay 7, mau dich
chiét thd xuét hién biang protein v6i kich thudc
khoang 101 Kda, twong duong véi kich thudc
caa enzyme Xbxsl4 (39 Kda) va protein dung
hop (62,1 Kda). Trén dudng chay miu ddi
chitng am 1a dich chiét 14 cay khong c6 gen
Xbxs14 khéng xuat hién bang khi hién mau
(hinh 4C). Két qua nay gidp ching toi khing
dinh gen Xbxs14 da biéu hién trong cay thudc la
bién nap & dang tan.

Kiém tra hogt tinh ciia Xbxs14

oos,  ThohoattinhXbxsid
007 |
0,06
0,05
0,04
0,03
0,02
Q0,01
0,0

Mu I& khong chuyén gen

Ham lugng pNP (umol)

Mau 14 chuyén gen

Hinh 5. Hoat tinh cua Xbxs14
0 mau la chuyén gen

Mau dich chiét thé sau khi kiém tra bang
Western blot s& tiép tuc thir hoat tinh. Két qua
cho thdy & miu I4 chuyén gen, lwong pNP tao ra
trong 25 pl dich chiét tho 1a 0,057 U va mau la

khéng chuyén gen la 0,0044 U. Két qua nay
gilp ching t6i khing dinh enzyme Xbxs14 biéu
hién trong 14 ciy d4 c6 hoat tinh. Tur két qua
nay, ching t6i uéc lugng enzyme thu dugc khi
chiét xuat 1 g l& cay chuyén gen 13 4,56 U (hinh
5).
Anh huwéng cia nhiét do dén hoat tinh

Chung i tiép tuc nghién ctu nhiét d hoat
d6ng téi uu cua enzyme. Nhiét do lva chon dé
kiém tra theo mot dai: 20, 30, 40, 50, 60, 80 va
90°C. Két qua cho thdy, hoat tinh beta -
xylosidase ting dan tir 20°C dén 60°C va giam
dan khi nhiét d¢ ting dén 80°C va giam manh &
nhiét d6 90°C. Nhu vay, nhiét d6 thich hop nhat
cho hoat dong cua Xbxsl4 la 60°C (hinh 6).
Bang phan mém Alcapred uwéc doan ban dau
nhiét 6 hoat dong t6i wu cua Xbxs14 tir 55 dén
60°C. Két qua cua nghién ctu nay cho thay
enzyme hoat dong tét nhit & 60°C, phu hop véi
wéc doan tir phan mém lya chon. Theo udc
doan bang phan mém, day la enzyme c0 kha
ning hoat dong tét & ving pH kiém (Nguyen
Minh Giang va nnk., 2016). Két qua kiém tra
hoat tinh enzyme trong giai pH cho thay,
enzyme c6 hoat tinh cao nhat & pH7 (pH trung
tinh). Hoat tinh enzyme ¢ pH7 cao gap 3 lan &
pH5 va gap 4 lan ¢ pH 9. Enzyme khéng c6
hoat tinh ¢ pH1 va pH11, pH13.

>

0.25
0,35
0.3
0,25
0,2
0.15
0,1

Ham lwgng pNP (umol)

0,05

00 20 30 40 50 60 70 8 90

Nhiét do

B

0,8

Ham lweng pNP (umol)

Hinh 6. Biéu db nhiét do (A) va pH (B) hoat dong téi wu ciia Xbxs14 tach chiét tir 14 cay chuyén

gen

KET LUAN

Vector biéu hién pCB301-Xbxsl4-ELP
mang gen Xbxsl4 mid héa xylan 1,4-B-
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xylosidase da duoc thiét ké va biéu hién thanh
cdong ¢ dang tan trong cdy thuéc 1a N.
benthamiana bang phuong phap biéu hién
protein tam thoi. Dich chiét thd cua l4 c6 hoat
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tinh cua xylan 1,4-B-xylosidase véi hoat tinh tdi
uu & 60°C va pH 7. Nghién ctru nay 1a co s¢ ban
dau cho viéc xay dung phuong phap san xuit
enzyme phan giai sinh khéi thuc vat tir gen
Xbxs14 phuc vu cho cong nghiép xt ly rac thai
nong nghiép, cong nghiép san Xuit gidy, duoc
pham nhién liéu sinh hoc.

Loi cam on: Cong trinh duoc hd tro vé kinh phi
cia dé tai “Nghién cau lya chon gen ma hoa
xylan beta xylosidase tir dir liéu giai trinh tu
DNA metagenome cua vi sinh vat rudt moi va
biéu hién gen tam thoi trén cay thUOc l4 bang
phuong phéap agroinfiltration” ma s6 CS16-01
va trang thiét bi caa phong Thi nghiém trong
diém Cong nghé gen.
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CONSTRUCTION OF VECTOR pCB301-Xbxs14-ELP AND
EXPRESSION OF Xbxs14 GENE CODING XYLAN 1,4- BETA-XYLOSIDASE
FROM FREE LIVING BACTERIA IN THE GUT OF TERMITE
Coptotermes gestroi IN Nicotiana benthamiana BY AGROINFILTRATION

Nguyen Minh Giang', Nguyen Minh Thu®, Nguyen Thi Duyen?, Do Thi Huyen®,
Ho Thi Thuong®, Pham Bich Ngoc®, Chu Hoang Ha®, Truong Nam Hai**

'Ho Chi Minh City University of Education
Hanoi National University of Education
*Institute of Biotechnology, VAST

SUMMARY

Xylan 1,4-B-xylosidase (EC.3.2.1.37) is one of the important enzymes in lignocellulose degradation. It
plays crucial role in the effective xylan degradation into xylose sugar. In this study, the gene Xbxs14 encoding
xylan 1,4-B-xylosidase of free-living bacteria in the gut of Coptotermes gestroi termite was successfully
cloned into a recombinant pBT vector, and then transferred to fuse with 100x ELPs (Elastin like polypeptide)
in the expression vector pCB301-ELP to generate pCB301-Xbxs14-ELP. This recombinant vector was
transformed into Agrobacterium tumefaciens bacteria. Using the agroinfiltration method, the gene was
introduced into the apoplast of the cells of Nicotiana benthamiana where the transport and delivery of
nutrients between and within the cells taking place. Localization of the transformed bacteria into the apoplast
will help the interaction and the synthesis of foreign proteins to be effectively preserved. Leaf specimens 6-
days after transformation were harvested and crude extract was prepared. Successful expression of soluble
xylan 1,4-B-xylosidase in the leaf was confirmed using immunoassay. Crude leaf extracts exhibited xylan 1,4-
B-xylosidase activity (4.56 U/g leaves) at the optimum condition of 60°C, pH7. This research provides an
important basis to produce xylan 1,4-B-xylosidase from the Xbxs14 gene for the treatment of agricultural
waste, paper industry, pharmaceutical and biofuel production.

Keywords: Agrofiltration, C. gestroi, Nicotiana benthamiana, pCB301Xbxs14, Xylan 1,4-3-xylosidase.
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