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Testing of bio-product P1 to control nematodes causing disease
on black pepper in Dak Lak province
Chu Thanh Binh, Tran Van Tuan, Bui Thi Viet Ha
Abstract

Paecilomyces sp. P1 was isolated from pepper soil in Dak Lak province, which was a potential filamentous fungus for
killing nematodes. Bio-product P1 was tested for the ability to kill nematodes at the nursery with the efficiency of
22.2% - 52.48% after 30 days. The black pepper at 5 -7 old age had the yield higher than that of the control by 7.42%
when using bio-product P1 after 12 months on a 3 ha model.
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NGHIEN CUU SUDUNG GEN KHANG NOURSEOTHRICIN
LAM MARKER CHON LQOC DUNG CHO CHUYEN GEN VAO NAM UA NHIET
Myceliophthora thermophila NHO VI KHUAN Agrobacterium tumefaciens

Tran Van Tuin'?

TOM TAT

Myceliophthora thermophila 1a mot loai ndm ua nhiét c6 kha sing sinh t6ng hgp nhiéu loai enzyme bén nhiét.
Mot s6 enzyme do loai ndm nay sinh ra nhu cellulase, xylanase va phytase c6 tiém néng st dung d€ bs sung vao
thiic dn chan nudi. Phat trién cong cu phuc vu cdi bién di truyén nhdm ting kha nang sinh tong hgp enzyme &
M. thermophila gitt mot vai tro quan trong. Trong nghién ctiu nay, lan dau tién gen khang nourseothricin dugc
st dung thanh céng lam marker chon loc dé chuyén gen vao chung ndm M. thermophila DSM 1799 nhé vi khuén
Agrobacterium tumefaciens. Chung M. thermophila DSM 1799 dugc danh gia vé miic d6 man cam véi khang
sinh nourseothricin. Két qua cho thdy ching ndm nay bi tic ché hoan toan & néng d6 nourseothricin kha théap
(50 pg/ml). Két qua nghién ctiu ciing chiing minh gen huynh quang GFP dugc chuyén thanh cong vao hé gen ctia
chting M. thermophila DSM 1799 khi st dung marker chon loc la gen khang nourseothricin. Sti dung PCR véi cép
moi dic hiéu GFP-F/GFP-R di xac nhén sy c¢6 mat ctia gen GFP trong hé gen ctia cac thé chuyén gen thu dugc. Pic
biét khi quan st dudi kinh hién vi huynh quang, cac thé chuyén gen da cé kha nang sinh téng hgp protein GFP dé
phat mau huynh quang xanh trong hé sgi va bao tt ndm.

Tii khoéa: Chuyén gen thong qua Agrobacterium tumefaciens, Myceliophthora thermophila, marker chon loc khang
nourseothricin, vector nhi thé

1. DAT VAN PE

Myceliophthora thermophila dugc coi nhu nha
may té bao tiém ndng cho san xudt cac loai enzyme
bén nhiét (Singh, 2016). bic diém vugt trdi cla

phytase phan giai phytate dé giai phong photpho
vO ca gitp vat nudi dé hip thu (Gomes et al., 2019;
Maheshwari et al., 2000). Tuy nhién, kha nang sinh
tong hgp cac enzyme nay cua chung ndm ty nhién

loai ndm nay la c¢6 kha ning sinh t6ng hop mot s6
enzyme co gia tri dé b4 sung vao thiic an chan nudi
nhu cellulase, xylanase giup chuyén hoéa cellulose
va xylan thanh cac phan td dudng don gian, hay

thuong tuong déi thdp. D€ ning cao nédng luc cho
cac chung tu nhién, cac ky thuat vé cai bién chinh
stia hé gen thuong dugc ap dung. Viéc can thiép
vao hé gen nidm c6 thé giup tang hiéu suit sinh téng

'Khoa Sinh hoc, Trudng Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi
2Phong thi nghiém Trong diém Cong nghé Enzym va Protein, Truong Pai hoc Khoa hoc Tu nhién, PHQGHN
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hgp cac enzyme mong muon. Viéc cai bién di truyén
thong qua chuyén gen bang té bao tran da dugc
thuc hién thanh cong & ndm M. thermophila (Visser
etal.,2011). Tuy nhién, qua trinh chuén bi té bao tran
cang nhu quy trinh chuyén gen kha phtic tap, chi
phi cao va khong 6n dinh & nhiing 14n 1dp lai. Trong
khi d6, phuong phéap chuyén gen thong qua vi khuidn
Agrobacterium tumefaciens da dugc chiing minh la
6 hiéu qua cao d6i véi v6i nhiéu nam sgi khac nhau
(Michielse et al., 2005). Gen khang nourseothricin
ma hda cho nourseothricin acetyltransferase bat
hoat khang sinh nourseothricin theo co ché acetyl
héa (Kochupurakkal and Iglehart, 2013). Gen khang
nourseothricin thudng dugc stii dung lam marker
chon loc trong chuyén gen thong qua A. tumefaciens,
tuy nhién gen nay chua dugc stt dung cho chuyén
gen vao ndm M. thermophila. Trong nghién ctiu
nay, lan dau tién gen khang nourseothricin dugc
chiing minh l1a marker chon loc méi va hiéu qua cho
chuyén gen vao M. thermophila thong qua vi khuidn
A. tumefaciens.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Chung ndm M. thermophila DSM 1799 dugc
cung cdp boi Bao tang Vi sinh vat va Té bao - DSMZ,
Vién Leibniz, Duc.

Vector nhi thé pGreen3 (Vu et al., 2018) su
dung trong nghién ctiu nay mang céu tric khang
nourseothricin dudi sy diéu hoa ctia promoter trpC
va cdu truc biéu hién gen ma hda protein huynh
quang xanh GFP duéi sy diéu hoa clia promoter
gpdA ti nam so¢i Aspergillus nidulans. Vector nay
dugc cung cip boi Phong Genomic, Phong thi
nghiém Trong diém Coéng nghé Enzym va Protein,
Truong Dai hoc Khoa hoc Ty nhién.

2.2. Phuong phap nghién ctu

2.2.1. Thu bao ti ndm

Chung M. thermophila DSM 1799 dugc nuodi
trén moi trudng PDA (potato dextrose agar) & 37°C
trong 5 ngay. B6 sung nudc cat vo trung lén bé mit
dia va dung que gat vo trung gat tach bao tt ra khoi
hé sgi ndm. Hon hop dich thu dugc ti dia nuoi cdy
dugc loc qua mang Miracloth (Ptic). Tién hanh ly
tam dich loc & téc dd 4000 vong/phut trong 10 phut
va d6 bo phan dich ndi. Phan cin ly tim chita bao tu
ndm dugc rtia 2 14n véi nude cit vo trung. Sau do,
bao tu dugc pha trong nudc cit vo trung.

132

2.2.2. Ddnh gid miic 3¢ man cdm cia chiing DSM
1799 véi nourseothricin

Nho 10 pl dich bao ti ndm (10° bao ttt/ml) lén moi
truong PDA c6 b3 sung khang sinh nourseothricin
& cac nong do 50, 100 va 150 pg/ml. Pia dugc 0 &
37°C trong 7 ngay. Nong do khang sinh tic ché hoan
toan sy sinh trudng ctia ching DSM 1799 sé dugc st
dung cho thi nghiém chuyén gen.

2.2.3. Chuyén gen vao va xdc nhdn thé chuyén gen

Viéc chuyén gen vao chting M. thermophila DSM
1799 dugc thuc hién dya trén quy trinh chuyén gen
vao ndm Penicillium digitatum ciia nhém nghién ctiu
da cong b6 (Vu et al., 2018). Vector nhi thé pGreen3
dugc bién nap vao chung vi khudn A. tumefaciens
AGL1 bang xung dién. Vi khudn A. tumefaciens
AGL1 mang vector pGreen3 dugc stii dung cho
chuyén gen vao chung M. thermophila DSM 1799. Vi
khuédn va bao tii ndm dugc dong nuodi cdy trén moi
truong IM (IM-MES 40 ml/I; MM salts 2,5X 400
ml/l (3,625 g/l KH PO ; 5,125 g/l K HPO ; 0,375 g/l
NaCl; 1,25 g/l MgSO,.7H,0; 0,165 g/l CaCl,.2H O;
0,0062 g/1 FeSO,.7H,0; 1,25 g/l (NH,),S0,); glucose
0,9 g/1; glycerol 5 ml/l; agar 20 g/1) chtia 200 uM AS, &
25°C trong 72 gid. Sau thoi gian ddong nuodi cdy, mang
gidy loc cellulose dugc chuyén sang méi trudng PDA
6 bo sung khang sinh nourseothricin (50 pug/ml) dé
chon loc céc khudn lac ndm chuyén gen va khang
sinh cefotaxime (300 pg/ml) dé€ loai bo vi khuén A.
tumefaciens AGL1. Dia chuyén gen dugc u 5 ngay, 6
nhiét do 37°C. Cac khuin lac nim xuit hién trén moi
trudng chon loc dugc thudn khiét trén moi trudng
PDA c6 chtta nourseothricin. Céc thé chuyén gen thu
dugc sau d6 dugc nudi cily dé tach chiét DNA tdng
s6 phuc vu cho viéc xac nhan qua trinh chuyén gen
da thanh cong bang PCR véi cdp mai dic hiéu cho
gen GFP la GFP-F (ATGGTGAGCAAGGGCGAG)/
GFP-R  (TCACTTGTACAGCTCG TCCATGC)
(Nguyen et al., 2016). Dong thoi hé soi cac thé
chuyén gen dugc quan sat dudi kinh hién vi huynh
quang Axioplan (Carl Zeiss, Ptic) d€ phat hién su
biéu hién ctia protein GFP.

2.3. Thei gian va dia di€ém nghién ctiu

Nghién ctiu dugc thuc hién ti thang 3/2019 dén
thang 3/2020 tai B¢ mon Vi sinh vat hoc, Khoa Sinh
hoc, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc
Quoc gia Ha Noi.
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I1I. KET QUA VA THAO LUAN

3.1. Mic d0 man cam véi nourseothricin clia
ching M. thermophila DSM 1799

Nourseothricin 1a khang sinh dugc st dung
thanh cong trong nghién ctiu chuyén gen & mot s6
loai ndm sgi (Alshahni et al., 2010; Vu et al., 2018).
Tuy nhién, khang sinh nay chua dugc st dung cho
chuyén gen 6 ndm M. thermophila. D€ lya chon dugc
noéng do khang sinh nourseothricin phu hgp cho

A

chon loc céc thé chuyén gen, chung M. thermophila
DSM 1799 dugc nuodi cdy trén méi trudng PDA co
bd sung nourseothricin véi cac néng d6 khac nhau.
Két qua thu dugc cho théy, sinh trudng cua chung
M. thermophila DSM 1799 bi tic ché hoan toan &
noéng do 50 pg/ml (Hinh 1). Nhu vay, khang sinh
nourseothricin v6i nong do 50 pg/ml dugc lya chon
cho nghién ctu chuyén gen vao M. thermophila
DSM 1799.

—» Thu bao tir nAm

B PDA + nourseothricin (ug/ml)

100 150

Hinh 1. Mtic 46 méan cam ctia M. thermophila DSM 1799 véi nourseothricin
Ghi chii: (A) Ching DSM 1799 trén moi triiong PDA; (B) Sinh trudng ciia ching DSM 1799 trén moi triiong PDA

bd sung nourseothricin.

3.2. Chuyén gen vao M. thermophila DSM 1799
thong qua vi khuin A. tumefaciens

Dé thuc hién chuyén gen vao M. thermophila
DSM 1799 thong qua vi khuén A. tumefaciens, vector

(OGe)

Nubéi cam trng
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nhi thé pGreen3 dugc bién nap vao chung vi khuédn
A. tumefaciens AGL1 bang xung dién. Quy trinh
chuyén gen vao M. thermophila DSM 1799 dugc m6
ta nhu trong Hinh 2.

Bao tir M. thermophila
(10¢ bao t¥/ml)

N7

Déng nubi cay trén mang gidy loc
phu trén méi truong cam (rng
& 25°C trong 72 gior

Chuy&n mang gidy loc sang méi trudrng PDA
c6 bd sung khéng sinh nourseothricin (50 ug/ml)

Cac thé chuyén gen xuét hién

\ ’ sau 5 ngay ¢ 37°C

Hinh 2. Quy trinh chuyén gen vao M. thermophila DSM 1799 nhd& A. tumefaciens

133



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - S6 4(113)/2020

Sau budc dong nudi cdy, mang gidy loc dugc
chuyén sang mdi trudng PDA c6 bd sung khang
sinh nourseothricin (50 pg/ml) dé chon loc cac
thé chuyén gen. Sau 5 ngay & 37°C, mot s6 khuidn
lac ndm da xudt hién trén mang gidy loc (Hinh
3A). Cac khuén lac nay dugc cdy chuyén sang moi
truong méi va 5 thé chuyén gen (T1-T5) dugc chon
cho tach chiét DNA t6ng s6. DNA t6ng s6 dugc st
dung d€ xac nhan su c6 mat cta gen chi thi GFP nho
PCR v6i cdp moi dac hiéu GFP-F/GFP-R. Két qua
phén tich san phdm PCR trén gel agarose 0,8% cho
thay hé gen ctia ca 5 thé chuyén gen déu cho bang
DNA c¢6 kich thuéc 720 bp tuong ting vé6i gen GFP
(Hinh 3B). Két qua quan sat dudi kinh hién vi huynh
quang cing xac nhan sy biéu hién thanh cong cta
gen GFP trong hé s¢i va bao tit ndm chuyén gen véi

Thé chuydn gen
trén méi tredrng chon loc

i 6 kb
1 e ke
ol

3kb

A B

1 kb

tin hiéu huynh quang xanh rat r6 nét (Hinh 3C).
Cac két qua thu dugc da chiing minh ring gen GFP
da dugc tich hgp thanh céng vao hé gen ctia nim
M. thermophila DSM 1799 nh¢ vi khuén A. tumefaciens
va marker chon loc la gen khang nourseothricin.
Gan day, viéc chuyén gen vao ndm M. thermophila
st dung vi khuén A. tumefaciens da dugc thuc hién
thanh cong v6i marker la gen khang hygromycin
(Xuetal.,2015). Tuynhién, gen khang nourseothricin
chua tiing dugc st dung cho chuyén gen &
M. thermophila. Day la nghién ciiu ddu tién ching
minh gen khang nourseothricin la mét marker chon
loc tin cdy d€ sti dung cho chuyén gen vao ndm ua
nhiét M. thermophila. Két qua nay md ra trién vong
trong nghién ctiu bi€u hién gen cing nhu nghién ctiu
chtic nang ctia gen & loai ndm sg¢i quan trong nay.

T2 T3

T4 TS5

GFP
(720 bp)

Anh séng huynh quang

Hinh 3. Chuyén gen huynh quang GFP vao ndm M. thermophila
Ghi chii: (A) Cdc thé chuyén gen trén moi trudng chon loc; (B) Xdc nhdn chuyén gen vé6i cap moéi GFP-F/GFP-R; (C)

Biéu hién ctia gen huynh quang xanh GFP.

IV. KET LUAN

Chung nidm M. thermophila DSM 1799 bi tc
ché hoan toan bédi khdng sinh nourseothricin &
néng do 50 ug/ml. Gen khang nourseothricin
dugc st dung thanh cong lam marker chon loc cho
chuyén gen vao ndm M. thermophila nhé vi khuén
A. tumefaciens. Su biéu hién ctia gen GFP duéi su
diéu hoa cua promoter gpdA tu A. nidulans cho
tin hiéu huynh quang xanh kha t6t & chung nim
chuyén gen thu dugc.
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Nourseothricin resistance gene as a new selection marker
for Agrobacterium tumefaciens-mediated transformation
of the thermophilic fungus Myceliophthora thermophila

Tran Van Tuan
Abstract

Myceliophthora thermophila is a thermophilic fungus capable of biosynthesis of thermally stable enzymes. Some
enzymes produced by this fungus such as cellulase, xylanase and phytase have the potential to be used as animal
feed supplements. Developing tools for genetic manipulation in order to increase the ability of enzyme biosynthesis
plays an important role in M. thermophila. In this study, for the first time, the nourseothricin resistance gene was
successfully employed as a selection marker for gene transfer into M. thermophila DSM 1799 via Agrobacterium
tumefaciens. The M. thermophila DSM 1799 strain was examined for its sensitivity towards nourseothricin. Results
showed that this strain was completely inhibited at a quite low concentration of nourseothricin (50 pg/ml). The
results also demonstrated that the GFP gene was successfully transferred to the genome of M. thermophila DSM 1799
using the nourseothricin resistance marker. The PCR-based analysis with the specific primer pair GFP-F/GFP-R has
confirmed the presence of the GFP gene in the genome of all tested transgenic strains. Especially, when observed
under a fluorescence microscope, these transgenic strains were able to produce the GFP protein, which emits the
green fluorescent signal in fungal mycelium and spores.

Keywords: Agrobacterium tumefaciens-mediated transformation, Myceliophthora thermophila, nourseothricin
resistance marker, binary vector
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