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TOM T AT: Miraculin 1& mdt protein 40 cim giac n@t va it sinh Bing lrong, dugc tach chit tir
qua cay thin ky (Richadella dulcificy, mot loai cay kui & Tay Phi. Trong nghiénuai nay, ching
t6i tién hanh éng hyp nhan 40 gen miraculin i ma di truyn duoc i uu hoa trong dongétbao
thusc 14 BY-2. Gen miraculindugc chén vao hai du tric pBl,/HSP-pro:Mir:HSP-ter §i
promoter va terminatori@ genHSP 18.2dugc phan 4p tir cay Arabidopsis thalianacd hiéu qui
tang arong béu hién cia protein taid hop va PBl21/35S-pro:Mir:NOS-ter. Cacég tric nayduoc
sir dung dé chuyén gen miraculin vao cac donghao théc la BY-2. Cac dongétbao BY-2duoc
danh gia Iang ky thuat PCR va lai nﬁn dich Western blot. & qua cho thiy, ching toida &o dugc
cac dong & bao BY-2 sinh trong 6n dinh trong méi trong long sau 4- 534n ciy chuyén voi
khoang cach gia mbi 1an 1a 2 tuin. Cac dong BY-2 sinhwtng 6n dinh va béu hién protein taub
hop miraculin ¢6 kich thoc khaing 43-45 kDa, trongd cac dongé bao BY-2dugc chuyn ciu
trac HSP-pro:Mir:HSP-ter Bu hiégn manh hon so i cac dong BY-2duoc chuyn ciu tric 35S-
pro:Mir: NOS-ter.Pay la hn dau tién & Viét Nam va trén th gisi, protein ho caim giac nat
miraculindugc biéu hién trong dongé bao thiéc 14 BY-2. Két qua nay mangdi tiém ning lsn cho
nghién d¢u va gn xuit protein miraculin trong tic tién.
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MG PAU

Miraculin la mbt protein 40 cam giac ngt
dugc tach ra & qua cay thin ky (Richadella
dulcifica), 1a loai cay hii sbng ¢ vang Tay Phi
[14, 15]. Miraculin la protein it sinhang krong
va c6 tém ning thay t chit lam ngt nhan o,
cai thién dang K ché do an cho ngroi méac bénh
tiéu dudng va béo phi [6]. Tuy nhién, kning
thwong mai héa miraculin bhan ché vi cay thin
ky phan b & ving nhét doi khic nghét, sinh
truong chim, qua nho va khé o quan [14].

Ngay nay, i sy phat trén cia ky thuat di
truyén dac biét 1a bing cac cong ¢ sinh hc
phan tr, da gip cho con ngi c6 thé vuot qua
rao Gn ¢ loai, gilip én xuat dugc cac protein
ciing nhr cac clit mong mén. Dong & bao
thusc la BY-2 duoc phan 4p boi Kato et al.
(1972) c6 it nhiéu vu diém nhr d6 ddéng déu
cao, c6 éc d6 sinh trong nhanh, éntén 80-
100 &n sau mt tuan nudi dy, c6 hamiong rit
thip nicotine so &i cay thwc 14 nguyén sn
[12]. Pay la mot trong $ it dong € bao thrc vat
dugc sr dung dé sin xuit protein tai & hop:
protein erythropoietini@ ngroi [10, 11], doan

khang ti¢ biscFv [3], khang thdon dong khang
khang nguyén & mit cia virus viém gan B
(mAb against HbsAg) [16], protein hGM-CSF
(Human  granulocyte-macrophage  colony-
stimulating factor) [5].

Sy biéu hién cia protein tai & hop trong
thuc vat c6 th duoc ting arong nhy toi vu méa
di truyén aia gendich Wi hé théng sinh dng
hop protein @a ¢ théng biéu hién, vector béu
hién, ar dung kyp gendich, cac gu tj tham gia
vao qua trinh phién ma vacth ma [2]. Trong
nghién &u nay, chang t6i én hanh chugn gen
miraculin nhan 4o théng qua hai cassetteibi
hién khac nhau trong dong bao BY-2,danh
gi4 cac dongétbao BY-2 chugn gen king ky
thuat PCR va lai mén dich Western blot.

VAT LI EU VA PHUONG PHAP NGHIEN CUU
Vatliéu

Gen miraculin nhanab c6 ma di trugn
dugc ti wu hda: khai thac théng tin trinhr t
nucleotide da gen miraculin (D38598.1 va

AB512278.1) trén Ngan hang Gendgué. Toi
uu héa ma di trun bang chrong trinh Codon
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Usage Database [4] va Codon Optimization 2.
cua Invitrogenboan trinh &r nucleotide méa héa
cho c-myc tag va epitope His-tdgoc gin vao
dau 3’ caa doan DNA. Hai \i tri nhan biét caa
enzyme gbi han BanHI va Sad duoc thém vao
dau 5’ va 3’ aia gen miraculin theo thty tuong
rng, gen miraculirtuoc i vu cé kich thrée 1a
761 bp. Trinh ¢t nucleotide @a cip moi dic
hiéu cho gen miraculiduoc thé hién & bang 1.

Bing 1. Trinh tr nucleotide @a cip moi
Mir_opt_F/Rdac hiéu cho gen miraculin
K,' h|¢g Trinh tr nucleotide 53’
cap moi

Mir_opt F ATGAAGGAACTTACTATGTTGAG
Mir_opt R AGGATCTGAATGGTTCC

Gen miraculin duoc tng hyp ti hang

Bpoch Life Science (Hoa  va dugc nhan
dong trong vector pBluescript Il SK. Don§ t
bao théc la BY-2 dang nudi @y trong diéu
kién in vitro, ching vi khuin chuyn gen
Agrobacterium tumefaciensching E. coli
DH5a mang vector Bu hién do Phong Céng
nghé Té bao Thrc vat, Vién Cong ngh Sinh
hoc cung ép. Trong nghiéneu nay, ching toi
st dung hai vector Wu hién: pBly/HSP-
pro:Miraculin:HSP-ter, cha promoter va
terminator éa gen &c nhit HSP 18.2 (heat
shock proteinyugc ching téi phanap tr cay
Arabidopsis thalianadd dang ky trén Ngan
hang Gen gic € véi ma $ lan luot 1
KM083119 va KP008108 mm ting arong
biéu hién protein miraculin va vector
pBl1,/35S-pro:Mir:NOS-ter (hinh 1) duoc
nhan dong trong aimg E. coli DH5a.

Cassette Bu hien

A

A

RB

B

A

RB

«-— >

c-myc His-tag
NOS-pro > nptil (karf) > NOS-ter % HSP-pro> Miraculin ‘ HPter |A
LB

c-myc His-tag
NOS-pro > nptl (karf) > NOSter || 35S-pro > Miraculin ‘ NOster |A
LB

Hinh 1.So d6 vector béu hién miraculin \6i cassette khac nhau: (A) pBfHSP-pro:Mir:HSP-ter;
(B) pBl124/35S-pro:Mir:NOS-ter
NOS-pro: promoter nopaline synthase gene, nptdh ghang kanamycin, NOS-ter: terminator nopaline

synthase gene, HSP-pro va HSP-ter: promoter vartatar aia genHSP18.2, 35S-pro: promoter CaMV35S,
c-myc: trinh & nucleotide ma héa protein c-Myc, His-tag: trinhnucleotide ma héa cho dbiuaxit amin

Histidine; RB va LB: bién pii va bién trai da T-DNA.

Protein c-Mycduoc tong hop tir khudn boi
Phong thi ngléim trong diém Céng ngh gen,
Vién Cbéng ngh Sinh hyc, Vién Han lam KH &
CN Viét Nam. Khang th anti-mouse IgG éng
hop HRP @a hdng Promega (USA).

Phuong phap chuyén gen vao € bao BY-2
thdng qua vi khuin Agrobacterium

Quy trinh chugn gen vao dongtbao thwc
la BY-2 thdng quaAgrobacterium qué trinh
chon loc dong BY-2 mang geduoc tién hanh
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theo plwrong phap @a Nocarova& Fischer
(2009) [13].

Kiém tra sw c6 mit caa gen miraculin dong
té bao BY-2 hing ky thuat PCR

Sir dung DNA duoc tach chit tir cac dong
té bao BY-2 lam khudn cho ph ung PCRdé
kiém tra s c6 mit cia gen chugn miraculin
bing cip mbi dic hiéu Mir_opt_F/R (lng 1)
theo chu trinh nin sau: 94C/3phat; 94C/45
giay, 54C/30 giay, 72C/45 giay; 72C/10 pht,



Biéu hién protein tai 6 hop miraculin trong dongdbao thuc la

Iap lai 30 chu Ki.

Kiém tra sy biéu hién cia protein miraculin
trong té bao BY-2 hing ky thuat lai mién
dich Western blot

Déi véi cac dong & bao BY-2 chugn ciu
tric HSP-pro:Mir:HSP-ter, chang tééti hanh
xu ly sdc nhigt [9] & 37°C trong 2 gb, saudo6
nudi phuc hoi 4 gio & 27°C, thu sinh kBi té bao
dé tach chét protein cho céc thi nghm tiép
theo. Thu & bao BY-2, nghin thanh bt min
trong nib 1éng king &i chay sr, bd sungdém
PBS (Phosphate Buffered Saline) 1X. ThHahd

nghién vaoong eppendorf 2 ml, ly tam 10.000

vong/phuats 4°C, thu dch proteino phia trén.
Protein 6ng $ duoc dinh rong bing phrong
phap so mauiam Bradford (1976). Bu hién
cua protein miraculindwoc kiém tra king ky
thuat lai mién dich theo phong phap aa
Burnette (1981) [1] & mot SO cai bién. Protein
dugc phan tach ing dién di SDS-PAGE 12%

theo phrong phap ga Laemmli (1970) [8], sau

do chuyn 1én mang nitrocelluloseabg may
chuyen mang fast blotter cha hang Thermo
Scientific Pierces 25V, 1.3A trong 20 phut.

Sau khi blocking fng dra tach béo 5% pha

trong PBST (0,05% Tween tronggm PBS)
trong 5 gb, mangduoc u véi khang tié 1 anti-
c-Myc pha lodng 100ih bing PBS cha 5%
sira tAch béo qudém tiréc khia voi khang thé
2 anti-mouse IgG ang hyp HRP pha loang
2.500 in bing PBS clta 5% $a tach béo trong
2 gio. Sy 6 mit cia miraculin trong fiu dugc
phat hén nhy phan tng hién mau Bing @ chit
TMB (3,3,5,5-Tetramethylbenzidine).

KET QUA VA THAO LUAN

Két qua tao dong # bao thuéc la BY-2
chuyén gen miraculin

Trong thi nghim nay, sau khi lay néin va
déng nubi &y va6i vi khuin A. tumefaciens
mang vector léu hién khac nhau, hip pho €
bao BY-2 dugc Gy trii nhe trén méi toong
chon loc c6 B sung kanamyciw nong do cao
(100 mg/l). Do trong quéa trinh xam &hi,
ngoai @u tric gen miraculin, gemptll trén

gen ndi c6 thé sbng sot trén modi trong chra

khang sinh kanamycin, caaira callus dugc

hinh thanh trén moéiwdng chon loc duoc dung
nudi cy trén mai teong lbng (Hc do lic 130
vong/phat), ddi &p luc chon loc aia khang sinh
kanamycin, sau 4-5ih ciy chuyén vsi khoang

céch gira cacdn 1a 2 tuin, chang toi chn dugc

nhitng dong BY-2 sinh trong on dinh Kt qua

duoc thé hién ¢ hinh 2.

Hinh 2.Quaé trinh chugn gen miraculin vao
dong € bao thiéc 14 BY-2
A. Pdng nudi dy gitta vi khuin A. tumefaciens
mang cassette &i hién khac nhau i té bao BY-2
chang ci; B. Callus BY-2dugc Vtéi sinh trén moi
truong chon loc sau 3 tan nyc‘)i ay; C. (}allus trén
mai truong clon loc sau 2 tan ciy chuyen; D. Tai
huyen phu callus BY-2 trén mditong long chra
tdc nhan cbn loc.
Kiém tra sw c6 mit cia gen miraculin trong
dong t bao BY-2 hing ky thuat PCR
Pé danh gia 8 c6 mit cua gen miraculin

nhan 4o trong cac dongétbao BY-2, ching téi
chon ngiu nhién 3 dong & mdi cau tric ir cac
dong BY-26n dinh sau 4-5an ciy chuyén trén
mdi treong long c6 B sung khang sinh o
loc, tién hanh tach cht DNA va thrc hién phan
tng PCR & dung cip mdi dic hiéu cho gen
miraculin. Két qua dién di sin phim dugc thé

vector chugn gen ma héa cho enzyme phamién ¢ hinh 3.

hay kanamycin @ng dugc tich lyp vao genome
t¢ bao cti nén ch nhitng £ bao dugc chuyn

_Phan tich &t qua ¢ hinh 3 cho thy céc
gieng dién di déu xuat hién mot bang dac hieu
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kich thréc khaing 750 bp, kich tidbc nay
twrong ung wi kich theréc phén doan gen
miraculin dugc chiang toi thit ké (761 bp). Kt

qua nay kHing dinh, chang toida chugn thanh
cong gen miraculin c6 ma di tréty duoc i wu

vao € bao BY-2, cac dongétbao BY-2 nay
dugc ar dung lam nguyén &u dé danh gia s

biéu hién caa protein taid hop miraculin king

k¥ thuat lai mién dich.

Hinh 3.Két qua dién di sin pim PCR & dung

cap mdi dic hiéu aia gen miraculin trén gel

agarose 0,8% (w/v)

(+). Pbi ching drong; 1-3. cac dong BY-2luoc
chuyén ciu trdc pBl,/HSP-pro:Mir:HSP-ter; 4-6.
cac dong BY-2dugc chuyn ciu tric pBh,y/35S-
pro:Mir:NOS-ter; M. thang DNA chin 1 kb
(Fermentas)

Kiém tra sy biéu hién cia protein miraculin
dong t# bao BY-2 hing ky thuit lai mién dich
Western blot

Sy biéu hién cia protein taid hop la dich
dén quan tong trong qua trinh chép gen vao
thuc vat. Bé kiém tra vadanh gia s biéu hién
cua protein miraculin trongétbao BY-2, cac
dong € bao BY-2 chugn gen va mt dong
khéng chugn gen dung landéi chieng Amduoc
tach chét protein dé tién hanh phn ung lai
mién dich Western blot. Ninkét qua cho thiy &
phan trén, ching téda thét ké gan dudi c-myc
vao gen miraculin im phat hén ar c6 mit caa
protein miraculin trong &u protein éng $
bang sr dung khang tA anti-c-Myc. D6 nhay
cua phin ing lai mén dich duoc danh gia Bng
d6i chang drong la protein tai& hop c6 din
dudi cmyc. Két qua dugc thé hién ¢ hinh 4.

Két qua chi ra cac dongétbao BY-2 chugn
gen miraculin 1, 2, 3duwogc chuy‘:n cassette
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HSP-pro:Mir:HSP-ter va dongés4 chuyn
cassette 35S:Mir:NOS #tihién mot bang kich

thuoc khaing 43-45 kDa. Kt qua nay ding phu

hop v6i mot sb nghién &u truéc day W
miraculin tr nhién va miraculin taiéthgp. Theo
mot nghién ¢u cia Kurihara (1992) [7],
miraculin tach chit tr qua than ky la mot
glycoprotein, &n tai & dang dimer @m hai phan
tr miraculin lién Kt voi nhau qua lién &
disulfit, c6 khoi lugng phan i dimer khang 43
kDa. O mdt nghién ¢u khac, khi biu hién
miraculin tai 6 hop trong cay rau dp chuyn
gen, nhom nghiéniw Sun et al. (2006) [14]a
xacdinh khbi lugng phani caa miraculin taid
hgp khaing 45kDa trén gel SDS-PAGE trong
diéu kien khéng ki, két qua d6 c6 the do
miraculin tai & hop t©n tai dang dimer va b
glycosyl héa. Phan tich chétihinh 4 cho thy,
mac d6 biéu hién khac nhau gia cac dongét
bao BY-2 1, 2, 3 va 4.Cthé dong 1, 2 va 3
biéu hién manh hon so i dong 4. Trong khi
d6, dong 5 va 6 khang choahsy biéu hién cia
miraculin mic di kém tra PCR cho tly 2 dong
té bao BY-2 naydéu mang geniich miraculin,
két qua nay co t do hén trong gen chugn
khéng hat dong [14]. Tém &i, két qua phan
tich king lai mén dich mdt lan nira khing dinh
chang t6ida chugn thanh céng gen miraculin
va da béu hién thanh céng protein tab thop
miraculin trong nt b dong € bao thiéc la
BY-2.

kba M+ 1 2 3 4 5 6 -
- HSP_prerMirHSE-ter 355-pro-MirNO5-er
| &=

50_11

35
.

Hinh 4.Két qua lai western blot Kim tra s
biéu hién aia protein miraculin trong cac dong
té bao BY-2

(+). Béi ching drong; 1, 2, 3. dongétbao BY-2
dugc chuyn ciu tric pBhoy/HSP-pro:Mir:HSP-ter;
4, 5, 6. dong & bao BY-2dugc chugn ciu tric
pBl1,/35S-pro:Mir:NOS-ter; (-).Pbi chiing am.
Phian ing lai sr dung khéang th anti-c-Myc.



Biéu hién protein tai 6 hop miraculin trong dongdbao thuc la

KET LUAN

~Tao dugc cac dong & bao BY-26n dinh
biéu hién protein tai & hop miraculin, cac dong

t¢ bao BY-2 dwoc chuyn ciu tric HSP- 8.

pro:Mir:HSP-ter mang promoter va terminator
cua genHSP 18.2 & cay Arabidopsis thaliana
dugc ¢ nhiét & 37°C trong 2 gb va phuc hoi &

27°C trong 4 gb c6 mic d6 biéu hign manh ron 9.

so Wi dong € bao BY-2dugc chuyn ciu tric
35S-pro:Mir:NOS-ter.

Loi cam on: Nghién @iu nay nfan duoc ar ho
tro vé thiét bi va hda cht coa dé tai: “Nghién

ciru Sin XUit protein tai & hop trong cay ca 10.

chua chugn gen” Ma § VAST02.01/13-14.
Thyc nghEm dugc tien hanh 4i Phong Céng
ngheé té bao thrc vat, Vién Céng ngh sinh hyc.
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EXPRESSION OF A TASTE-MODIFYING PROTEIN, MIRACULIN, IN BY-2
TOBACCO CELL LINE ( Nicotiana tabacum L. Cv Bright Yellow 2)

La Viet Hong"? Nguyen Thu Giand, Pham Bich Ngo¢, Chu Hoang Hd

YInstitute of Biotechnology, VAST
’Hanoi Pedagogical University’R

SUMMARY

Miraculin is a taste-modifying and low calorie st isolated from the red berries Bfichadella
dulcifica, a shrub native to West Africa. In this studyyatketic miraculin gene was designed to optimige it
codon usage foBY-2 tobacco cell lines. This gene was inserted imo constructs including pB/HSP-
pro:Mir:HSP-ter that contains HSP promoter and H&fninator isolated fronfArabidopsis thalianafor
enhancing production of miraculin and pBI35S-pro:Mir:NOS-ter for transformation into BY-@kacco cell
lines. The presence and expression of miraculiregerBY-2 tobacco cell lines were verified by PCRla
Western blot, respectively. It was demonstrated titaasgenic BY-2 tobacco cell lines grew stablyiguid
media after 4-5 times of transplant. The expressiomiraculin gene in transgenic BY-2 tobacco dieks
resulted in the accumulation of miraculin proteiithwmolecular mass of approximately 43-45 kDa. Besj
it was observed that the expression of miraculil8P-pro:Mir:HSP-ter transformed BY-2 tobacco tieks
is better than the expression of miraculin in 35&Mir:HSP-ter transformed ones. For the first tjime
miraculin recombinant protein has been expresseBMf2 tobacco cells providing a great potential for
research and production of miraculin protein atistdal scale.

Keywords: ArabidopsjsNicotiana, RichadellaBY-2, diabetes, miracle fruit, miraculin, tastedifying
protein.
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