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TAO DONG CAC GEN MA HOA CHITINASE 42 kDa
CUA Trichoderma asperellum VAO VECTOR BIEU HIEN THUC VAT
pMYV719 PE PHUC VU CHUYEN GEN
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Tém tat. Trong nghién ctru nay, cac gen chitinase mang trinh tu peptide tin hiéu nhw Chid2, syncodChid2-
1 va syncodChi42-2 da duoc tao dong trong vector biéu hién thuc vat pMYV719 va bién nap thanh cong
vao vi khuan Agrobacterium tumefaciens LBA 4404. Trong d6, gen Chi42 1a ki€u gen hoang dai tit chung
nam Trichoderma asperellum SH16. Hai gen syncodChi42-1 va syncodChi42-2 c6 ngudn goc tir gen Chi42 da
duoc t6i wu hoa bo ba sit dung d€ bi€u hién thyc vat. Vi khudn A. tumefaciens mang cac gen chitinase
duoc st dung dé€ chuyén gen vao cay lac (Arachis hypogaea L.) trong cac nghién ctru tiép theo d€ cai thién
kha ning khang ndm bénh ctia ching.
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Abstract. In this study, chitinase genes containing a signal peptide sequence, such as Chi42, syncodChi42-
1 and syncodChi42-2, were cloned in the plant expression vector pMYV719 and successfully transferred
into Agrobacterium tumefaciens LBA 4404. Among them, Chi42 is a wild-type gene of Trichoderma
asperellum SH16. Both genes syncodChi42-1 and syncodChi42-2 are derived from Chi42, which was
optimized for codon usage for plant expression. Agrobacterium bacteria-harbouring pMYV719/chitinase
vector was used for genetic transformation into peanuts (Arachis hypogaea L.) to enhance resistance to
phytopathogenic fungi in further studies.
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1  Datvan dé

Chitinase (EC 3.2.1.14) 1a ho cac enzyme xtc
tac cho qud trinh thuy phéan céc lién két p-1,4-N-
acetyl-f3-D-glucosamine cua chitin. Chitin la mot
trong nhiing polysaccharide phé bién trong tu
nhién [1] va la thanh phan chinh cta khung cdu
truc thanh t€ bao nam [2], by xuong ngoai va 1ép
16t rudt ctia con truing va vo cda cac loai giap xac
[3]. Chitinase rat da dang vé cdu truc va co ché hoat
dong va duoc tiing dung pho bién trong kiém soét
sau bénh hai cay trong [4], tong hop
chitooligosaccharide [5], cong nghiép thuc pham
va duoc pham, xtt ly chat thai ché bién thuy san va
san xuat nhién liéu sinh hoc [6]. Trong san xudt
néng nghiép, chitinase la mot trong nhitng tac
nhan sinh hoc khang ndm bénh & cay trong hiéu
qua nhat [7]. Nhiéu loai ndm Trichoderma cé kha
nang tiét ngoai bao chitinase nén chung thuong
duoc sit dung dé€ kiém sodt cdc bénh ndm hai cay
trong [8-10]. Dén nay, mét s6 gen chitinase ctia cac
chung Trichoderma da duoc tao dong va biéu hién

di chung trong mot s6 vat chu nhu Chit46 ti

pMYV719

LB Z NosP | NPTIl | NosT g dp35S| CTB

T. harzianum trong Pichia pastoris [11], Chit33 va
Chit42 tx T. harzianum trong E. coli [12] va ech42 tix
T. aureoviride trong Saccharomyces cerevisiae [13].
Tuy nhién, chwra ¢ nghién ctru nao cho gen ma héa
chitinase 42 kDa cua T. asperellum SH16 dé biéu

hién 6 thyec vat, dac biét la cay lac.

Nghién cttu nay c6 muc dich tao dong cac
gen chitinase tit chung T. asperellum SH16 bao gom
gen Chi42, syncodChi42-1 va syncodChi42-2 vao
vector biéu hién thyc vat pMYV719 va tiép hop vao
A. tumefaciens LBA 4404 d€ phuc vu cho viéc
chuyén gen vao cdy lac sau nay, gitp ting kha
nang khang ndm bénh cho loai cay trong ¢ gia tri

nay.

2 Déi tugng va phuwong phap

21 Dé6itugng

Vector biéu hién thuc vat pMYV719 mang
promoter CaMV 35S (Hinh 1) (dai khoang 11 kb)
do GS. Yang Moon-Sik (Jeonbuk National
University, Han Qudc) cung cap.

SEKDEL

SD1| NosT

Xbal Sacl

Hinh 1. C4u trtc cta vector pMYV719

LB va RB: bién trdi va phai ctia ving T-DNA; NosP: promoter ctia gen nopaline synthase; NPTII: gen neomycin

phosphotransferase II khdng kanamycin; NosT: terminator ctia gen nopaline synthase; Kozak: trinh tu lién ting dé&
ribosome nhan biét va bat dau dich ma; CTB: gen ma hoda tiéu don vi B doc 6 ta; L: trinh tu Gly-ProGly-Pro; S1D:
vung biéu md S1D; SEKDEL: tin hiéu duy trl trong mang ludi ndi sinh chat; dp35S: duplicated promoter CaMV 35S.

Céc gen ma hoa chitinase 42 kDa mang trinh
tw peptide tin hiéu, bao goébm Chi42 (NCBL
HM191683.1) 1a gen hoang dai tit T. asperellum
SH16 [14], syncodChi42-1 (NCBI: MT083802.1) va
syncodChi42-2 (NCBI: MT083803.1) la hai gen co
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ngudn goc tir Chi42 da dwoc t6i wu hda b ba st
dung cho biéu hién thuc vat (tong chiéu dai khoang
1,3 kb) [15] dwoc Cong ty TNHH MTV Sinh hoéa
Phu1 Sa (Can Tho, Viét Nam) tong hop va tao dong
trong vector pUC19.
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2.2 Phwong phap

Tao dong gen chitinase

Cac gen chitinase 42 kDa duoc tach dong ttr
vector pUC19/chitinase bang Xbal va Sacl. Vector
PMYV719 (Hinh 1) duoc loai bd trinh tw CTB-L-
SD1-SEKDEL (khoang 1 kb) ciing bang hai enzyme
néi trén dé thay bang mot trong ba gen chitinase.
Céac san pham cit han ché duwoc tinh sach bf?mg
GeneJ]ET PCR Purification Kit (Thermo Fisher
Scientific) trudc khi thuc hién phan tng gan. Hon
hop dung dich gén duoc bién nap vao t& bao E. coli
TOP10 bang phuong phap sdc nhiét [16]. Thé bién
nap sau dé duwoc chon loc trén moi trueong
LB (Luria-Bertani) rin ¢6 b8 sung 50 ugmL-!
kanamycin. Vector tai t6 hop pMYV719/chitinase

c6 mat trong E. coli dwoc kiém tra béng cit han ché.

Tam hop

Hon hop cac vi khuan A. tumefaciens LBA 4404
va E. coli TOP10 mang helper plasmid pRK2013 va E.
coli TOP10 mang vector biéu hién thuc vat
PMYV719/chitinase dugc nudi cdy dong thoi trén
mdi trudong LB ran va sau d6 thé tiép hop duoc chon
loc trén cung moi treong nhung c6 bé sung 100
pg-mL-! spectinomycin va 100 pg-mL-! kanamycin.
Céc khuan lac A. tumefaciens sinh trudng trén moi

treong chon loc dwoc gia dinh 1a mang vector tai

t6 hop pMYV719/chitinase va dugc kiém tra bang
khuéch dai PCR va cit han ché.

Khuéch dai PCR

Phuong phap PCR khuan lac dugc str dung
cho cac té€bao E. coli da bién nap [17]. DNA plasmid
caa A. tumefaciens LBA 4404 tit tam hop duoc
chuén bi theo Kamble va Fawade [18].

Khuéch dai PCR duoc thuc hién véi cap moi
dac hiéu cua gen chitinase (Bang 1). Thanh phan
phan tng PCR gobm c6 DNA khuén mau (20 ng
DNA plasmid tir A. tumefaciens hodc khuan lac E.
coli), 10 pmol mdi mdi, 1 uL. PCR Master Mix
(Thermo Scientific), bd sung nudc cat dé€ dat thé
tich phan tng cudi cung la 12 pL. Phan tng PCR
dwoc thie hién véi chu trinh nhiét nhwe sau: bién
tinh gen ¢ 95 °C/15 min; 30 chu ky tiép theo: 95 °C/1
min, 55 °C/1 min va 72 °C/1 min; hoan chinh san
ph&m PCR ¢ 72°C/10 min.

Gen syncodChi42-1 va syncodChi42-2 cé trinh twe
nucleotide & cac viing gan moi gidng nhau. Vi vay,
chung duoc dung chung mot cap moi syncodChi42-F
va syncodChi42-R. Hai trinh te TCTAGA va
GAGCTC Tan luot 14 cac vi tri nhan biét caa Xbal va
Sacl.

Bang 1. Trinh tw nucleotide ctia cac moi ddc hiéu khuéch dai PCR gen chitinase

Kich thudc san

Primer Trinh tu nucleotide 5’- 3’ phém PCR (kb)
Chi42-F GCGCTCTAGAAAAACTAAAAGTAGAAG
Chi42-R GCGCGAGCTCTTAGTTGAGACCGCTT L3
syncodChi42-F GCGCITCTAGAAAAACTAAAAGTAGAAG -
syncodChi42-R GCGCGAGCTCTTAATTCAAACCAGAT
DOI: 10.26459 /hueunijns.v131i1C.6667 57
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3 K&t qua va thao luan

31 Vector pMYV719/chitinase

Cac gen chitinase (Chi42, syncodChi42-1 va
syncodChi42-2) mang trinh ty peptide tin hiéu &
dau 5' duoc tach dong tir vector pUC19/chitinase
va thay thé& doan gen CTB-L1-SD1-SEKDEL trong
vector biéu hién thuc vat pMYV719 (Hinh 2). Cac
gen chitinase c6 chiéu dai khoang 1,3 kb, trong khi
vector pMYV719 thiéu trinh ty CTB-L1-SD1-
SEKDEL ¢6 kich thudc khoang 11 kb. Cac san

pMYV719/chitinase

phdm cit han ché gom cé cac gen chitinase va
vector pMYV719 da duoc tinh sach (Hinh 3) trudc
khi tao cac vector tai t6 hop pMYV719/Chi42,
PMYV719/syncodChi42-1 va pMYV719/syncodChi42-2.
Cac vector tai t6 hop sau dé duoc bién nap vao t&
bao E. coli. Su c6 mat ctia cac gen chitinase dwgc
kiém tra bang khuéch dai PCR (Hinh 4) va cit han
ché cac vector pMYV719/chitinase tir cac khuan lac
da sinh tredng trén moi treong chon loc (Hinh 5-
7). Két qua nay cho thdy cdc vector biéu hién thuc

vat da duoc bién nap thanh céng vao t&€ bao E. coli.

LB % NosP | NPTII | NosT dp358|SP mﬂ

Xbal Sacl

Hinh 2. C4u trdc ctia vector pMYV719/chitinase

LB va RB: bién trai va phai cta viing T-DNA, NosP: promoter ctia gen nopaline synthase, NPTII: gen neomycin

phosphotransferase II khdng kanamycin, NosT: terminator clia gen nopaline synthase, Kozak: trinh tu lién ting dé&

ribosome nhén biét va bat dau dich ma, dp35S: duplicated promoter CaMV 35S, SP: chudi peptide tin hiéu, chitinase

gene: mot trong ba gen Chi42, syncodCh42-1 va syncodCh42-2.

kb
kb - kb 1
1,5 1,3 1,5 1,3
1 1
M 2 1 1 3 M M 1 4

Hinh 3. Tinh sach vector pMYV719 va cac gen chitinase

M: thang chuan kich thuwéc DNA 1 kb Plus (Thermo Fisher Scientific, My); 1: pMYV719; 2: Chi42; 3: syncodChi42-1;
4: syncodChi42-2.
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kb

M 1 2 3 PC1 PC2 PC3 NC

Hinh 4. Khuéch dai PCR cac gen chitinase ttt khudn lac E. coli v6i cip moi dac hiéu

M: thang chuén kich thuée DNA 1 kb (Thermo Fisher Scientific, My); 1: Chi42; 2: syncodChi42-1; 3: syncodChi42-2;
PC1: pUC19/Chi42; PC2: pUC19/syncodChi42-1; PC3: pUC19/syncodChi42-2; NC: E. coli khoéng bién nap.

M PC1 PC2 1 2 3

Hinh 5. Cat han ché vector pMYV719/syncodChi42-1 bang Xbal va Sacl

M: thang chuén kich thuéc DNA 1 kb (Thermo Fisher Scientific, My); 1-3: pMYV719/syncodChi42-1 dwoc cét lan luot
bang Sacl va Xbal, Xbal va Sacl; PC1: pMYV719 mach vong; PC2: gen syncodChi42-1.

kb 11
10
6
3
1,3
1

M PC1 PC2 1 2 3

Hinh 6. Cat han ché& vector pMYV719/syncodChid2-2 bang Xbal va Sacl

M: thang chudn kich thuéc DNA 1 kb (Thermo Fisher Scientific, My); 1-3: pMYV719/syncodChi42-2 dwoc cét lan luot
bang Sacl va Xbal, Xbal va Sacl; PC1: pMYV719 mach vong; PC2: gen syncod Chid2-2.
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M PC

Hinh 7. Cit han ché& vector pMYV719/Chi42 bang Xbal va Sacl

M: thang chuén kich thuéc DNA 1 kb (Thermo Fisher Scientific, My); 1-3: pMYV719/Chi42 dugc cét Ian luot bang
Sacl va Xbal, Xbal va Sacl; PC: gen Chi42.

Dé biéu hién mot gen ngoai lai trong t€ bao
thuc vat, cdc gen can duoc dat dudi sy diéu khién
cua mot promoter thich hop. Trong nghién cttu
nay, cic gen ma hoa chitinase dugc kiém soét bang
promoter CaMV 35S ctia virus kham sup lo. Pay la
mot trong nhitng promoter cdu thanh duoc s
dung rdng rai nhat [19-20]. Promoter CaMV 35S 1a
mot trinh ty khoi dong phién ma cé thé diéu khién
su biéu hién ctia cac gen ngoai lai trong toan bd co
thé [21].

3.2 Tam hogp ba ching vi sinh vat

Sut ¢6 mat ctia cac vector pMYV719/chitinase

trong A. tumefaciens LBA 4404 duoc kiém tra bang

khuéch dai PCR va cat han ché. Két qua khuéch dai
PCR ¢ Hinh 8 cho thdy cac vector biéu hién
PMYV719/chitinase da duoc bién nap thanh cong
vao Agrobacterium. Dong thoi, san phdm cat han
ché bang Xbal va Sacl cling da cing c§ cho nhan
dinh nay. Su xuat hién hai bang DNA c¢6 kich thudc
nhu mong doi khoang 11 kb va 1,3 kb, tuwong tng
véi kich thwedce cia vector pMY V719 da loai bé trinh
tie CTB-L-SD1-SEKDEL va gen chitinase (Hinh 9).
K&t qua nay cho thdy A. tumefaciens mang vector tai
t0 hop da sdn sang cho qud trinh chuyén gen
chitinase vao cay lac trong cac nghién ctu tiép
theo.

M NC PC1PC2PC3

2 3 4 S5 6

Hinh 8. Khuéch dai PCR cac gen chitinase ¢ vector pMYV719/chitinase cé trong A. tumefaciens LBA 4404

M: thang chuén kich thuéc DNA 1 kb Plus (Thermo Scientific, My); 1-2: Chi42; 3-4: syncod Chi42-1; 5-6: syncodChi42-2;
PC1: pUC19/Chi42; PC2: pUC19/syncodChi42-1; PC3: pUC19/syncodChi42-2; NC: A. tumefaciens khong bién nap.

60



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién
Tap 131, S8 1C, 55-62, 2022

pISSN 1859-1388
eISSN 2615-9678

M 1

Hinh 9. Cit han ché vector cac pMYV719/chitinase bang Xbal va Sacl

3

M: thang chudn kich thuwéc DNA 1 kb Plus (Thermo Scientific, My); 1: Chi42; 2: syncodChi42-1; 3: syncodChi42-2. Gen
chitinase dai ~1,3 kb va vector pMYV719 dai ~11 kb.

4  Kétluan

Cac gen ma hoa chitinase (Chi42,
syncodChi42-1 va syncodChi42-2) ¢6 ngudn goc tir T.
asperellum SH16 da dwoc tao dong trong vector
biéu hién thuc vat pMYV719. Vector
pMYV719/chitinase sau d6 da dwoc bién nap thanh
cong vao A. tumefaciens LBA 4404 dé€ phuc vu cho
viéc chuyén gen vao cdy lac trong cac nghién ctiu
tiép theo nham cai thién kha nang khang ndm gay

bénh cta chung.
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