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Research of 35S::GmNAC004 gene structure transfer into DT22
soybean variety using A. tumefaciens EHA101
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Le Thi Mai Huong, Nguyen Trung Anh
Abstract
In this study, the full coding sequence of GmNAC004 gene was amplified and cloned into pZY101 vector under
the control of the 35S promoter. The 355:GmNAC004 construct was transformed into DT22 soybean variety via
A. tumefaciens EHA101. The results revealed that the rate of multiplication of shoots was 69.56% and the survival
rate was 3.84% after selecting on shoot elongation medium with glufosinate. Additionally, the result showed that
18 transgenic lines were herbicide resistant. Taken together, all the transgenic lines were also positive with specific
primer by PCR analysis.
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TAO DONG VA BIEU HIEN ENZYME ENDOLYSIN TAI TO HQP
TRONG Escherichia coli TU STAPHYLOCOCCAL BACTERIOPHAGES NA6
Nguyén Thi Hong Hai', Khuét Hitu Trung', TrAn Dang Khanh!,
Lé Thi Hang', Pham Thi Ly Thu', Dang Tdt Thanh?

TOM TAT

Endolysins (tén goi khdc la lysins) 13 cdc enzyme thtly phén c6 nguén géc tii thuc khudn thé (bacteriophage) c6
tac dung phd hay peptidoglycan ctia thanh té bao vi khudn trong giai doan cudi chu trinh sinh san ctia thuc khudn
thé. Dong thuc khuén thé vi khudn Staphylococcus NA6 dugc phan 14p tit mau sita tuoi nguyén liéu cho thdy kha
nang tc ché vi khuén gy bénh Staphylococcus aureus cao. Gen (LysSA) ma hda enzyme endolysin ctia thuc khuén
thé NA6 dugc tao dong va tdi uu héa ma bd ba biu hién enzyme endolysin trong vi khuén E.coli. Sau d6 toan bo
doan DNA dugc chuyén vao vector biéu hién pET21b(+) trong vi khudn E. coli BL21. Gen LysSA ma hoa protein
endolysin (LysSA) c6 khéi lugng phan tt dugc tinh todn khoang 50 kDa. Endolysin tdi t6 hgp tach chiét dugc c6
hoat tinh khang cao véi vi khudn gay bénh S. aureus.

T khoa: Escherichia coli, Endolysin, Staphylococcus aureus

1. DAT VAN BE giai phong ra cac thuc khudn thé thé hé tiép theo.
Staphylococcus aureus la tu cau khudn c6 kha Vi vay, khi ¢6 mit endolysin ch'l'mg c6 thé phan hay
ning san sinh ra cdc doc t6 gay nén su ngd doc thuc lc'fp pepti.d’ogl)ican fﬁa Ehim},l té .bé.O CﬁaA moi vi sinh
phdm, mot trong nhiing nguyén nhan phd bién Vé_lAt khi tiép xuc,Adan. qc?er} caf vi sinh Vé%t sé bi ché.t.
nhat giy ra bénh viém da day, rut trén toan thé B én canh Su phaf} gt t,u b?n trf)ng, cac endolys:n
giGi. Staphylococcus aureus ciing la tac nhan thuong tl{ th‘fc k{luarit'he cua cac ,Vat chu Giam d_lwn,g van
xuyén gay nhiém tring can lam sang 6 bo sita va dic ~ ° th.e P }1an gidi nhanh chéng Y{,khuan khi Shung ©
biét 1a bénh viém vu - bénh gay tt vong va phd bién ngoat lzao'gLoesvs ner, 2005). .G10}1g nhu chat,khang
hiit & bo sifa. Vi vay, sii co mit clia S. aureuslaméi . khudn tiém nng, endolysin c6 phudng thiic hoat
n ] 1 . ., . dong riéng biét, cé tinh chuyén biét cao, hoat dong
nguy co 16n cho sy an toan va chat lugng ctia cac loai . Lo, T o 10 a2 . R P
< . A chéng lai cac vi khudn k€ ca cac loai nhay cam vdéi
stia, phomai truyén thong. thu6c khang sinh (Borysowski et al., 2006). Ngoai
Endolysin c6 nguén goc tu thuc khudn thé c6 15 c4c endolysin tdi t6 hgp dugc béo céo 1a tc ché
tdc dung phd huy peptidoglycan cta thanh t€ bao  nhiéu loai vi khudn gay bénh va dugc khing dinh
vi khudn trong giai doan cuéi chu trinh sinh sdn  nhu mét ngudn khang vi sinh vét thay thé dé€ diéu
clia thuc khudn thé. Cac enzyme nay lam giam d6  trj c4c bénh nhiém khu4n do vi khudn Gram duong
manh cta thanh t€ bao dan dén dung gidi t¢ bao va  gay ra (Loessner, 2005). Nhd d6 ma endolysin dugc
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xem nhu mot chit khang sinh thyc phdm ly tudng
c6 tinh tdc dong chon loc. Trong céng nghiép lén
men, endolysin nhu Ply511 c6 thé dugc st dung
dé kiém sodt vi khuén Listeria monocytogenes lam
hoéng stia (Gaeng et al., 2000) hodc st dung lysine
CTP1 d€ kiém soat vi khudn clostridium trong qua
trinh ché bién phomat (Mayer et al., 2010). Trong
ché bién siia, endolysin LysH5 tii thuc khudn thé
cua vi khudn Staphylococcus LysH5 c6 thé tiéu diét
vi khudn S. aureus trong siia tuoi nguyén liéu sau 4
gi6 & 37°C (Obeso et al., 2008). Ngoai ra, endolysin
c6 thé kiém sodt vi khudn gay bénh viém vu & tuyén
vu cla gia suc ldy sita, phong trii nhiém chéo thuc
phdm trong qua trinh 14y stia va giét mé gia stic nhu
endolysin Ply700 va LysH5 kiém sodt vi khudn gay
bénh Streptococcus uberis va S. aureus (Celia et al.,
2008; Obeso et al., 2008).

Dugc phén 1ap tii mau sita tuci nguyén liéu thu
thép ti Nghé An, dong thuc khuén thé vi khuin
Staphylococcus NA6 c¢6 kha nang tic ché vi khudn
gdy bénh S. aureus cao nhét. Sau khi gidi trinh tu
gen, da tién hanh ndi va kiém tra biéu hién da hinh
gen endolysin LysSA cta thuc khudn thé vi khuén
Staphylococcus NA6 vao Escherichia coli. Dong thoi,
nghién cttu biéu hién protein endolysin téi t6 hgp va
danh gid hoat tinh khang véi S. aureus.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctiu

Gen mi hoa endolysin ctia thyc khudn thé S.
aureus LysSA dugc tach dong trong vector tach dong
pCR™4-TOPO (Invitrogen). Plasmid pET21b(+)
ctia hang Novogen dugc ding lam vector bi€u hién
gen ma hoa endolysin. Té bao E. coli DH5a dugc
dung cho muc dich tach dong gen. T¢ bao E. coli
BL21 dung dé biéu hién protein.

Enzyme cat gi6i han Ndel, Xhol dugc dung dé xu
li vector tach dong va vector biéu hién. Cép moi T7
Terminator (GCTAGTTATTGCTCAGCGG) va T7
Promoter (TAATACGACTCACTATAGGG) dugc
dung trong PCR kiém tra cdc san phdm ghép ndi va
vi khudn mang gen tai t8 hgp sau bién nap.

2.2. Phuong phap nghién ctu

2.2.1. Thiét ké vector biéu hién pET21b - LysSA

Trinh tu gen LysSA ma hoéa enzyme Endolysin
(dugc phan lap tu thuc khuin thé NA6) dugc tach
dong trong vector pCR™4-TOPO (Invitrogen) va
dugc gui sang Canada dé t8i uu hda ma bo ba bi€u
hién protein Endolysin trong vi khudn E.coli. Sau
dé, vector tai t6 hgp va vector biéu hién pET21b(+)

38

dugc xu ly dong thdi bang 2 enzyme cat gidi han la
Ndel va Xhol va dugc néi lai v6i nhau bang enzyme
T4 DNA ligase (Sigma) d€ tao thanh t6 hgp pLysSA.
San phadm ghép néi dugc bién nap vao té bao kha
bién E. coli BL21 va nudi trén moi truong LB agar
b6 sung khang sinh ampicillin & néng d6 100 pg/ml.
2.2.2. Biéu hién protein tdi to hgp

Té bao E. coli BL21 mang plasmid tai t6 hgp
pET21b(+) - LysSA dugc nuoi lac trén moi truong
Luria Broth c6 b6 sung ampicillin néng do 100
pg/ml, lac 200 vong/phut qua dém & 37°C. Sau dé
0,5 ml dich nudéi cdy dugc chuyén qua 50 ml moi
truong LB chia ampicillin 100 ug/ml va dugc nuoi
lac & 37°C dén khi mét d6 quang (OD _ ) dat 0,6
- 0,8. Chét cam ting IPTG dugc thém vao dén nong
do6 cudi cung dat 1 mM, dich nuoi ciy dugce tiép tuc
nudi lac trong 4 h. Té bao vi khudn dugc thu bing
ly tam 6.000 vong /phut trong 6 phut tai 4°C va rtia
trong Lysis buffer (Tris 50 mM pH = 7,5; NaCl 100
mM; MgSO, 8 mM) sau d6 dugc phd vé bing séng
siéu am. Protein dugc thu bang ly tAm 13.000 vong/
phut trong 30 phut tai 4°C va loai bo cén té€ bao (dich
enzyme endolysin). Sau d6 protein dugc bién tinh va
phén tich bang SDS-PAGE 12%.

2.2.3. Hoat tinh ciia enzyme endolysin

Vikhuén chithiS. aureus dugc nuoéi cdy trén moi
trudng LB long & 37°C cho dén khi OD.600nm = 0,05
- 0,1 (10%- 10° cfu/ml). Chudn bi méi trudng LB ban
16ng c6 chiia vi khudn v6i ndng do 10° cfu/ml. Puc
thach thanh cac 16 nho, déu nhau. Nho 100 pl dich
c6 chtia enzyme endolysin da dugc pha loang theo
cdp s6 2 vao mobi giéng. D€ dia trong ti lanh trong
1 gid, sau d6 chuyén sang t 4&m 30°C nudi qua dém
va quan sat vong vo khudn. Hoat tinh ctia endolysin
dugc biéu thi bang don vi units trén 1 ml (U/ml) va
dugc tinh theo cong thic: (1000 x 25) x (D). Trong
do: D la dj pha lodng cao nhdt ma & dé khong c6 sy
phdt trién ciia chiing chi thi S. aureus.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thyc hién tii nam 2016 -
2018 tai Vién Di truyén Nong nghiép va Tap doan
SyntBioLab, Canada.

11 KET QUA VA THAO LUAN

3.1. Thiét ké vector biéu hién pET21b - LysSA

Gen ma hoéa endolysin LysSa c6 kich thudc 1443
bp. D€ thuin 1¢i cho viéc dua trinh tu gen vao vector
biéu hién, trinh ty nhé4n biét ctia 2 enzyme Xhol
va Ndel dugc thém vao 2 dau doan gen dich, kich
thudc gen ting 1én 1a 1452 bp. Vector tach dong
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pCR-LysSa va vector pET21b (+) sau khi xti li bang
Xhol va Ndel dugc phan tach trén gel agarose 1%.
Kich thudc san phdm cit giGi han lan lugt la 1444
bp (gen LysSa), khoang 3,9 kb (vector tach dong) va
5366 bp (vector pET21 (+)). San phdm cit cta gen
LysSa va pET21b(+) dugc tinh sach bang b kit Gel

M 1

4000~ 39006p

1550- 1444bp

Hinh 1. Két qua cit vector tich dong pCR-LysSA
bang enzyme cat gi6i han Xhol va Ndel
Ghi chi: M: Marker 1 kb DNA plus (Invitrogen);
1: Sdn phdm cdt ciia vector tach dong pCR-LysSA bing
enzyme cdt gidi han Xhol va Ndel.

Dé tim dugc dong vi khuén E. coli biéu hién
Endolysin hiéu qua, plasmid tai t6 hgp pLysSA dugc
bién nap vao 3 dong E. coli khac nhau la Tuner,
Rosetta (Novagen) va BL21-DE3 béng ki thuat xung
dién. Cac khudn lac moc trén moi trudng LB agar/
ampicillin dugc chon ngau nhién d€ kiém tra sy c
mat clia vector tai t6 hgp bang PCR véi cip moi T7
promoter/T7 terminator (Hinh 3).

M1 2 3 4 5 6 7

1668 bp

Hinh 3. Két qua dién di san phdm PCR khuén lac
ctia 3 dong E.coli sau khi dugc bién nap vector pLysSA,
bang cap moéi T7 prom/term

Ghi chii: M. marker 1kb plus DNA (Invitrogen); 1, 2 -
Tuner + pLysSa; 3, 4 - Rosetta + pLysSa; 5, 6 - BL21DE3
+ pLysSa; 7 - vector pLysSa (doi chiing).

Extraction Kit (Fermentas) va dugc n6i vdi nhau
bang enzyme T4 ligase dé tao thanh vector tai t8
hop pLysSa. San phdm ndi dugc kiém tra bing PCR
sti dung cdp moéi T7 promoter/T7 terminator. Két
qua thu dugc vach bang mong muén véi kich thude
1668 bp (Hinh 2).
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Hinh 2. Két qué kiém tra san phdm
no6i vector pET21b(+) va gen LysSA
bang cip méi T7prom/T7 term

Ghi chi: M: Marker 1 kb DNA plus (Invitrogen);
1: pET21b(+) / LysSA.

Két qua cho thay tit ca cac giéng déu xuit hién
vach bang tuong tng véi kich thudc ctia vector
pLysSA la 1688 bp. Nhu vay, nghién ctiu nay da
bién nap thanh cdéng vector pLysSA vao ca ba dong
vi khudn nhan. Sau d6, chung t6i dung dong E.coli
BL21 DE3 dé tién hanh biéu hién protein Endolysin.

Hinh 4. Kiém tra sy biéu hién protein Endolysin
tu dong E.coli BL21 mang plasmide tai t6 hgp pLysSA
bang dién di SDS-PAGE (12%)
Ghi chii: M: thang protein chudn (Biorad); 1: chiing doi
chiing E.coli BL21/khong cam iing; 2: E. coli BL21/pLysSA/
khong cdam ving 3: E. coli BL21/pLysSA/cdm iing IPTG.
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3.2. Biéu hién protein téi t6 hgp

Tébao E. coli BL21 mang vector téi t6 hgp pLysSA
dugc nudi lac trong moi trudng LB broth ¢6 bs sung
khang sinh Ampicillin & 37°C va cam ting bang IPTG
ImM (khi OD_ dat 0,6, sinh khéi dugc thu sau 4
h. Protein dugc tach ra khoi té bao E. coli bang séng
siéu 4m va dugc kiém tra trén gel polyacrylamide
12% (Hinh 4). Két qua dién di cho thay E. coli BL21
mang vector tdi t6 hgp khi cam ting bang IPTG,
protein tai t6 hgp dugc thdy rd va cé kich thude
khodng hon 50 kDa (giéng 3) trong khi truong hop
khong bd sung chét cam tng thi khéng xudt hién
protein téi t6 hop (giéng 1, 2).

3.3. Kiém tra kha ning khang vi khuén S. aureus
cta endolysin tai t6 hop

Sau khi thu dugc enzyme endolysin nhu mé ta &
muc 2.2.2, tién hanh danh gia hoat tinh khang véi
vi khuén S. aureus bang phuong phép duc 16 thach.
Hoat tinh ctia endolysin dugc danh gia thong qua chi
$6 U/ml (unit per milliliter) bang nghich dao ctia d¢
pha loang I6n nhét ma tai d6, 100 ul dich endolysin
van thé hién kha nang tic ché vi sinh vat chi thi.

Theo két qua trén hinh 5, endolysin c6 kha nang
khang vi khudn S. aureus va do hoa loang cao nhit
ma tai d6 con xudt hién vong khang khudn la 1:16,
khi d6 hoat do cua endolysin tai t6 hgp udc tinh
khodng 15 U/ml.

Hinh 5. Kiém tra hoat tinh ctia endolysin
tai t6 hop thu dugc sau bi€u hién

Ghi chii: 1: 50 pl dung dich TFA 0,1% (Déi chiing);
2-7: 50 ul dich endolysin sau khi tinh sach mgt phdn tai
cdc do pha loang 1:2, 1:4, 1:8, 1:16, 1:32, 1:64.
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IV. KET LUAN VA DE NGHI

4.1. Két luén

ba thiét ké thanh cong vector tai t6 hgp mang
gen LysSA ma hda enzyme Endolysin dugc phan lap
ti thuc khudn thé€ NA6 (pLysSA) va dugc biéu hién
trong té€ bao vi khuén E. coli BL21. Két qué nay sé la
tién dé cho nhiing nghién cttu ti€p theo nham san
xuét enzyme endolysin tai t6 hgp ung dung thuc té
trong bao quan stia.
4.2. D¢ nghi

Tiép tuc nghién ctu cic diéu kién nhan nudi
chiing tai t6 hgp E. coli BL21 mang gen LysSA, tach
chiét va tinh sach enzyme endolysin d€ ting dung
trong bao quan siia tuci nguyén liéu va stia tuoi
thanh trung.
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Cloning and expression in Escherichia coli of the recombinant endolysin
from Staphylococcal bacteriophages NA6
Nguyen Thi Hong Hai, Khuat Huu Trung, Tran Dang Khanh,
Le Thi Hang, Pham Thi Ly Thuand Dang Tat Thanh
Abstract
Endolysins (or lysins) are bacteriophage-encoded lytic enzymes that break down the peptidoglycan of the bacterial
cell wall during the terminal stage of the bacteriophage reproduction cycle. Bacteriophage NA6 was isolated from
raw milk showed good capacity against bacteria Staphylococcus aureus. The endolysin gene (LysSA) from genome
of Staphylococcus aureus NA6 was cloned, codon-usage optimized for expression in E.coli and characterized. Then
optimized sequence LysSA was moved on vector pET21b (+) in order to get enzyme expression induction in E.coli
BL21 with protein molecular mass of 50 kDa. Testing enzyme lytic activity showed that recombinant endolysin had
antibacterial activity against Staphylococcus aureus.
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TAM SOAT VA THIET KE MARKER CHUC NANG XAC PINH CANDIDATE GEN
KHANG PAO ON PIT G MOT SO GIONG LUA BAN PIA CUA VIET NAM
Nguyén Trudng Khoa!, Nguyén Thay Diép!, Nguyén Thai Duong',
Nguyén Nhu Toan?, Phuong Hiiu Pha’, Pidng Thi Thanh Ha!,
Kiéu Thi Dung', Tran Thi Thay', Trdn Ding Khanh', Khuat Hiu Trung'

TOM TAT

Gen khang dao 6n Pit da dugc xac dinh c6 trong giéng lua Indica (Tjahaja) ctia Indonesia, c6 phd khang rong
(Kiyosawa et al.,1972). Gen Pit dugc phéan lap va xdc dinh thudc ho CC-NBS-LRR (Hayashi et al., 2009). Nhiéu
nghién ctu cho théy rang chi thi phén tt cho phép xdc dinh céc gen khéng trong ngudn gen lda va c6 nhiéu vu thé
trong chon tao gidng lua khang do né c6 thé ddnh gid dugc su ton tai clia cdc gen ma khong can lay nhiém nhan tao.
Céc marker chtic ning dugc thiét ké tui cic da hinh trong trinh tu gen va khong bi anh hudng béi sy thay déi alen
phi chtic ning, ddc biét c6 thé xdc dinh cac gen riéng 1é. Dya vao trinh tu hé gen ctia 17 gidng lta ban dia dugc giai
ma, trong nghién ctiu nay da tdm soat va xac dinh dugc cac candidate gen Pit 6 17 giong ltia nghién ctiu. Trong do,
c6 9 gibng co téng s6 nucleotide it hon 3 nucleotide va 8 gidng c6 tdng s6 nucleotide it hon 20 nucleotide so véi gen
tham chiéu LOC_0Os01g05620. Dong thoi, da thiét ké dugc marker Ins_Pit_17 dya trén sy thém/bét doan ADN cua
céc candidate gen Pit trong cic gidng lua ban dia. K&t qua cho théy: C6 thé st dung marker chiic nang da thiét ké dé
nghién ctiu du doan chiic ndng gen Pit va ting dung trong cac chuong trinh chon tao giong lua.

Tu khoa: Candidate gen, Pit, khang dao 6n, lda, marker

I. DAT VAN DE

Bénh dao 6n do ndm Magnaporthe oryzae gay ra
la mot trong nhiing bénh phd bién nhét va tan phd
anh hudng 16n dén nang sudt lua gao. Quan ly bénh
dao 6n lua thong qua stc dé khang ctia vat cha la

Pi25, Pil, Pi21, P50 va Pi65 (t) (Sharma et al., 2012;
Devanna et al., 2014; Xiao et al., 2016). Nhiéu gen
khang dugc xac dinh va da dugc phan loai thanh 8
nhom khéc nhau (Sharma et al., 2012). Da s6 locus
lién quan dén kha nang khang bénh dao 6n da dugc

mot huéng day hia hen ctia chuong trinh Quan ly
bénh hai tdng hgp (IDM). Cho dén nay c6 khoang
102 gen khang dao on da dugc xac dinh (Wu et al,
2016; Vasudevan et al., 2015). Trong s6 d6 27 gen da
dugc nhan ban (clonning) d6 1a: Pib, Pbl, Pita, Pi9,
Pi2, Pizt, Pid2, Pi33, Pii, Pi36, Pi37, Pikm, Pit, Pi5,
Pid3, Pid3-A4, Pi54, Pish, Pik, Pikp, Pia, PiCO39,

tim thdy ndm trén nhiém sic thé s6 11 cua céy lua
dya trén cac nghién ctiu tuong quan toan bo nhiém
sac thé (Wang et al., 2013). Mic du mot s6 locus
khang bénh dao 6n di dugc xdc dinh nhung chi
c6 mot vai trong s6 ching dugc ting dung trong lai
tao giong dé quan ly bénh dao 6n 6 mét s6 quoc gia
(Singh et al., 2014).
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