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TOM TAT

Nghién ciru phan 13p va sir dung cac doan diéu khién biéu hién gen dic hiéu tir cay trong 1a huéng nghién
ctru duge déc biét chi y dén trong cong nghé gen thuc vit, nhdm nang cao kha nang biéu hién céc gen tai t5
hop. Béo tim 1a thuc vat mot la mam, dbi twong nghién cltu tuong abi mdi, ¢6 ham lugng protein va
polysaccharide cao, vi vdy vigc hoan thién quy trinh tich chiét DNA duoc tién hanh sir dung mét s6 phuong
phap khac nhau véi mt sb cai tién nhé. K&t qua cho thiy, cac phuong phap st dung két hop CTAB va PVP,
CTAB va PEG hodc SDS va PVP c6 san phim DNA sach va chét luong tt. Poan cac yéu t6 diéu khién biéu
hién bao gbm promoter, 5"UTR (untranslated region) va intron 1 clia gen ma hoéa cho ubiquitin (SpUBipin)
dwoc nhan Ién bing PCR sir dung DNA genome cua gibng béo tam Spirodela polyrrhiza DB2. San phim PCR
duoc tach dong vao vector pJET1.2, kiém tra bing cac enzyme cit han ché va doc trdnh ty. Nhu vy, doan cac
yéu t& didu khién biéu hién bao gdm promoter, 5’UTR va intron 1 c6 dd dai 2013 bp, con doan promoter va
5"UTR c6 d dai 1033. Phéan I4p c4 2 doan: doan promoter va doan bao gbm c4 promoter va intron 1 nhim muc
dich nghién ctru énh huéng cua intron 1 dén kha nang biéu hién gen. So vdi trinh tu nay cla gibng da dugc
cong b, ving promoter ¢6 4 vi trl thay dbi, _vung intron 1 ¢6 2 vi tri thay dbi. Kba néng s dung cac doan

promoter nay dé biéu hién cac gen trong béo tAm nhur thé nao 12 vén & cin nghién ciru tiép.

Tir khéa: Béo tém Spirodela polyrrhiza, biéu hién gen, intron, promoter, ubiquitin

MG DAU

Promoter 1a thanh phén quan trong trong cau triac
ca tAt ca cac gen, khoi ddu cho su phién ma, dong vai
trd then chét trong viéc biéu hién gen. Trong cong
nghé gen thuc vat, vin dé phan 1ap cac promoter biéu
hién gen hiru hiéu trén cay trong, dac biét 1a promoter
dac hiéu cho timg loai ciy, bidu hién trong cac loai mé
t& bao khac nhau ngay cang dugc quan tim dén.

Nhiéu promoter tir cac gen & thuc vét duge phan lap

trong s6 d6 phai k& dén promoter ubiquitin gen ngd,
promoter gen rbcS (ribulose - 1,5-bisphosphate
carboxylase small subunit), promoter clia gen ma hoéa
sucrose synthase... (L& Thi Thu Hién et al., 2007).
Ubiquitin - protein sdc nhiét (heat shock protein -
HSP) v6i phén ti lwong nho, ¢ mit trong moi té bao
& tht ca cac giai doan sinh truéng, protein niy tham
gia vao qua trinh phén gidi polypeptide trong te bao
chit, dong vai trd quan trong trong viéc bao vé té bao
va chuyén hoa cac chit trong t& bao. Promoter clia
ubiquitin gen tir cdy ngd dugc st dung réng rdi trong
cong nghé gen thuc vat (Christensen et al,’ 1992;
Sivamani, Qu, 2006; Lu ez al,, 2008). Béo tAm la ciy
mot 14 mam nhd nhét, 6 ham luong protein va
polysaccharide cao. Véi dac thd cu trac va qua trinh

trao ddi chit, béo tAm duoc st dung trong cong nghé
gen thuc vat nhu nha may san Xuét protein tai to hop
Mot s6 promoter béo tim d4 dugc phan lap nhu cac
promoter cac gen SSUSA, SSUSB, promoter cuia gen
NPRI (negatively phytochrome regulatedl)... ¢6 phan
mg v&i didu kién chiéu sang hodc cam tmg ABA
trong cac nghién ctru vé qua trinh quang hop ¢ cay
(Buzby er al,, 1990; Weatherwax e al.,1998). Dé ting
cuong hiéu qua chuyén gen, ngoai sir dung promoter

truyén thong nhu promoter 35S CAMV, promoter
ubiquitin tir loai béo tAm Lemna minor di phin lap,
nghién ctru va hoan thién & M§, da duoc danh gia c6
hiéu qué cao hon va dang ky thanh patent (Dickey et
al, 2007). O Viét Nam, ¢6 3 loai béo tAm dugc phat
hién thdy 1& Lemna aequinoctialis, Spirodela
polyrrhiza va Wolffia globosa. Trong bai nay, ching
t6i thong bao cac két ‘qua nghién ciru hoan thién céc
phuong phap tach chiét DNA tir béo tAm va phan lap
promoter ubiquitin tir lodi béo tim Spirodela
polyrrhiza.

NGUYEN LIEU VA PHUONG PHAP
Vit lidu

Cac giong beo tam (Lemna aequinociiziis DETL



Spirodela polyrrhiza DB2) dugc Vién Di truyén
ndng nghiép huu gifr. DAy 1a cac gidng béo tAm duogc
thu thip tai dia ban Ha Noi va duogc dinh dang tén
loai tai Cong hoa Lién bang Drc.

Héa chit dugc mua cla cac hdng Sigma,
Fermentas, Merck. Bé kit tach chiét DNA tong so
dugc mua tir hang Fermentas.

Phwong phap

Phuong phdp tich chiét DNA tong sé

Phuong phép tach chiét DNA tdng sb sir dung
CTAB va PVP theo Stewart va Vie (1993). Beo tAm
nghién trong nitrogen long. Khoang 1 g mau thuc vat
duoc chiét trong 5 ml dung dich dém c6 chtra Tris-
HCI (pH = 8) 0,1 M; NaCl 1,4 M; EDTA (pH = 8)
10 mM; 0,1% B-mercaptoethanol, 2% CTAB, 1%
PVP va 5 mM ascorbic acid, 1 & 65°C trong it nhét 1
gio. Mau dwoc xir Iy bang phenol-chloroform va
cudi cing bang chloroform. Lép trén cing tich ra
tua bang mdt phin mudi thé tich CH;COO 3 M va ba
thé tich ¢cdn & —20°C trong 2 h. Sau d6, rira lai 2 1an
b'flng cdn 70%. Cin thu dugc lam khd & didu kién
chan khéng va hoa vao 300 ml TE. Loai RNA bing
RNase

Phuong phép tach chiét DNA téng s6 sir dung
SDS va PVP theo Angelaes va ddng tac gia (2005)
c6 s thay déi trong thanh phan dung dich dém chiét
nhu sau: NaCl 2 M; Tris-HCI (pH = 8) 0,2 M; EDTA
(pH = 8) 0,07 mM; B-mercaptoethanol 0,2 M. Sau
d6, cho thém 0,2 ml 20% SDS dbi véi 1 g mau thue
vt va 0 & 65°C trong it nhét 1 h.

Phuong phap tach chiét DNA téng sé s dung
CTAB va PEG theo Zuccarello va ddng tic gia
(2006): thanh phan dung dich dém chiét c6 chua
Tris-HCI1 (pH = 8) 0,1 M; NaCl 1,4 M; EDTA (pH =
8) 0,02 mM; 0,1% B-mercaptoethanol, 4% CTAB va
1% PEG 6000,

Phwong phip PCR

PCR dugc tién hanh st dung cac cdp mdi dic
hiéu sir dung DNA tdng s6. Hoa chit mua cua héang
Fermantas: Pfu-polymerase voi cac dung dich dém
tuong (mg. Chu trinh nhiét ctia phan tng trong thé
tich 25 ul nhu sau: 95°C - 4 phat; 30 chu ky : 95°C -
1 phut, 50 - 58°C - 1 phiit, 72°C - 1 - 2 phut, sau do,
72°C - 10 phut.

Cac phuong phép tach dong theo Sambrook va
Rusell (2001), doc trinh tu trén may ABI PRISM 3100
Genetic Analyzer (M) két hop sir dung bd kit Big Dye.
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Hoan thi¢n phwong phép tich chiét DNA tir béo
tAm

Cac phuong phép sir dung dé tach chiét DNA tir
dau tuong va ngd sir dung proteinase K va SDS theo
Becker va dong tac gia (1995), sa dung CTAB theo
Keim va ddng tac gia (1989) déu khong cho hiéu qua
cao dbi véi viéc tach chiét DNA tir béo tAm. Tach
DNA tir béo tm bang Kit ciia hing Fermentas cho
hiéu suét thap va khong sach hét RNA theo nhu du
kién. Béo tAm 1a déi tugng thyc vat tuong déi dac
biét, ¢6 cdu tric thich nghi véi méi trudng sdng trén
miat nudc. Chiung chia nhiéu protein va
polysaccharide (Golovchenko et al., 2002).

Trong phong thi nghiém cia chung t6i, DNA tur
béo tam d3 dugc tich chiét thir nghiém theo ba
phuong phap khac nhau:

i/ Phuong phap cua Stewart va Vie (1993).
Theo phwong phap nay, béo tAm duoc chiét trong
dung dich dém c6 chira Tris-HCI (pH = 8) 0,1 M;
NaCl 1,4 M; EDTA (pH = 8) 10 mM; 0,1% B-
mercaptoethanol, 2% CTAB, 1% PVP va 5 mM
ascorbic acid. Pay 1a phuong phap hiru hiéu dung
dé tach chiét DNA tir nhiéu loai thuc vat déc biét 1a
cac cy than gb nhu cay s0i, nhung chua that hiru
hiéu ddi véi béo tAm. Ching t6i da néng ndng do
ctia PVP 1én 2% dé dat duoc hidu qua tot.

i/ Phuong phap cia Angelaes va dong tac gia
(2005). Béo tam dugc chiét trong dung dich dém cé
chira NaCl 2 M; Tris-HCI1 (pH = 8) 0,2 M; EDTA
(pH = 8) 0,07 mM; B-mercaptoethanol 0,2 M. Sau
do, cho thém mot luong thich hop 20% SDS. Day 1a
phuong phép tach chiét DNA tir cdy dira, cdy chira
nhiéu _polysacharide va chat béo. Phuong phép niy
cho két qua tbt dbi véi béo tAm

iii/. Phuong phip Zuccarello va dong tic gia
(2006). Béo tAm duoc chiét trong dung dich dém cé
chira Tris-HC1 (pH = 8) 0,1 M; NaCl 1,4 M; EDTA
(pH = 8) 0,02 mM; 0,1% B-mercaptoethanol, 2%
CTAB va 1% PEG 6000. Day 1a phuong phap tach
chiét DNA tir Kappaphysus va Eucheuma. Tuy nhién
trong diéu kién phong thi nghiém, phuong phap nay
chwa cho hiéu qua tét voi béo tim. Chung t6i d4 cho
tang CTAB 1én 4% va PEG 1én 2% va nhan dugc két
qua kha quan cho béo tAm.Trong nghién ctru phén
lap gen tir thue vét, mdt trong nhing didu kién tién
quyét 1a chit lugng DNA. DNA con nguyén ven,
khong bi gdy dut, khong ¢6 cac tap chét nhu protein,
lipide, polysacccharide, cac hop chét ¢6 chira nhén
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phenol va cac hgp chét thir cip khac... Nhleu
phuong phap tich chiét DNA tir thuc vét duoc tién
hanh nghién ciru va hoan thién trén cac dbi fuong
thuc vét khac nhau (Muray, Thompson, 1980; Keim
et al, 1988, Stewart, Vie, 1993, Becker et al., 1995;
Angelaes et al, 2005; Zuccarello et al., 2006) sit
dung proteinase K, SDS, CTAB, PEG, PVP... Cong
nghé gen, ma trong tam cla no6 chinh la phan lap,
nghién ctru cu triic chira ning cia gen de sir dung
véi muc dich phuc vu nhan loai, déu bt diu tr
nhimg k¥ thuat tuéng chung nhu don gian nhét -
tach chiét DNA genome. T4t ca cac k¥ thuat hién dai
tir PCR, 1ap thu vién gen... déu phu thudc vao chét
lugng DNA tach chiét dugc. N6 giai nghia tai sao
cho dén nay vin luén c6 nhimg cong trinh nghién
ctru hoan thién cac phwong phap tach chiét DNA
genome dugc dic biét quan tam.

Sp-UbipF Promoter

Phan lap doan cac yéu t6 diéu khién biéu hi¢n tir
béo tam

Trinh tu primer dugc thiét ké dua trén trinh tu
cac yeu td diéu khién bidu hién gen ubiquitin loai
béo tAm Spirodela polyrrhiza d3 dugc cong b
(Dickey et al., 2007). Cac gen ubiquitin déu cb
ciu tric bao gdm promoter, 5°UTR, intron sau dé
1a trinh ty mang ma di truyén dugc bat dau tir
ATG (ma cua Methionin). Nhu véy, trong viung 5’
truée vi tri khéi ddu dich ma c6 doan promoter,
5’UTR va doan intron, doan intron nay dugc xem
nhu ¢6 chirc nang ting cudng kha ning biéu hién
clia gen. So dd va trinh tu mdi duoc thiét k& nham
phan 13p doan promoter (SpUbip) va doan bao
gbm ca promoter va intron (SpUbipin) dugc trinh
bay sau day:

— > 1041 Intron ALG
S, 1 ‘f
Pstl-474 Hincll-934 Xbal-1509 . 2021
Sp-UbipR Sp-UbipinR

Hinh 1. So db c4u tric doan cac yéu tb didu khién biéu hién gen ubiquitin cGa loai béo tAm Spirodela polyrrhiza (M§) va vi tri

cac mdi.

Trinh tr cac cip mdi nhur sau:

Sp-UbipF: 5° GGC GGA GAT GGA CAG ATA
ATG AGA TG 3’;

Sp-Ubip-RL: 5 ACT TGG GAG AGA CGA CGC
GCT TCCTC 3’;

Sp-Ubipin-R: 5> GCT GAT GGA ACA TAT GAC
GACTGA AAG G 3.

PCR sir dung cap m01 Sp-UbipF va Sp-UbipinR
trén khuén miu DNA téng s§ cua giéng béo tim
DB2 (Spirodela polyrrhizaDB2) cho doan khoang 2
kb hinh 2A (SpUbipin). San phim PCR duoc sir
dung dé tién hanh PCR nhan doan promoter véi cip
moi Sp-UbipF va Sp-UbipR. Két qua da nhan dugc
doan khoang 1 kb (SpUbip). Ca hai loai san phim
PCR déu duoc tinh sach bang Wizard kit, gén vao
vector PJETZ 1 va bién nap vao chung E. coli DH5a.
Mot s6 dong di dugc chon loc, tach chiét DNA
plasmid. Céac dong nay phai xu ly bing cac enzyme
han ché HindIIl va Nofl dé kiém tra doan gin ma
khong dung Xhol va Xbal theo cach théng thuong
adi véi pJET2.1 vi trong trinh fur cua doan promoter

¢6 cac didm nhan biét cac enzyme han ché nay. Qua
d6, ching t61 di chon duoc 3 dong pJETSpUbip véi
doan cit kiém tra bang khoang 1,3 kb va 3 dong
pJETSpUbipin voi doan cit kiém tra bang khoang
2,3 kb (Hinh 2B). Cac dong nay lai duoc tiép tuc
kidm tra bing cic enzyme han ché Hincll va Pstl.
Bén trong doan nay. Cac dong pJETSpUbip,
pJETSpUbipin déu c6 mét diém cit cia Hincll tao
thanh bang tuong tmg khoang 4 va 5 kb. Hai diém
cét cia Pstl (pJET1.2 c6 diém cét & vi tri 158) & cac
dong pJETSpUbip déu cho hai bang 3,3 va 0,8 kb,
con pJETSpUbipin cho hai bang khoang 4,2 kb va
0,8 kb. Nhu vy, két qua kidm tra cac vi tri cia
enzyme cat han ché c6 thé du doan vé& doan gin
chinh 12 doan chiing t6i can tim.

Ching t6i tién hanh doc trinh tir tét ca 6 dong
nay, moi trinh tir ldp lai 3 14n. Poan céc yéu té didu
khién biéu hién gen ubiquitin (SpUbipin) c6 chiéu
dai 2013 bp, con doan promoter va 5’UTR (SpUbip)
¢6 chiéu dai 12 1033 bp. Trong do, c¢6 4 vi tri thay d6i
so vdi lodi nay cia M§. D6 1a cac vi tri C—»T \J/9)
A—G (729); C>T (741) va T—C (859) tren ving
promoter va 2 vi tri G— A (1910) va A— 7 (1970



trén ving intron 1. St dung phin mém chuyén dung
du doan chirc nang trinh tu
http://www.fruitfly.org/seq _tools/promoter.html,
http://www.softberry.ru/cgi-bin/programs/promoter
cho thdy day 1a doan cé nhimg viing chirc ning clia
promoter (Hinh 3). Hop TATA & vi tri 936 va diém
khéi dAu phién mi du doan 1a vi tri 986. Ngoai ra,
con ¢6 cac trinh tu dic trung cho G-box, CE3,
ABRE-CE3, MYC-like... Pay la cc yéu t6 didu hoa
trén promoter c¢a cac gen cam Ung v&i anh sang,
abscisic acid, diéu kién mét nudc... Ving c6 trinh ty
nGAAn va cac trinh tu ngugc chidu nTTCn dwoc dw
doan 14 cic yéu t6 sbc nhiét (heat shock element-
HSE) trén promoter ciia cdc gen ma hoa cho cac
HSP. Trinh tir cac yéu t6 diéu khién biéu hién gen
ubiquitin nay dugc ding ky trén ngan hang trinh tu

kb
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4,0
3,0
2,0
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0,7
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gen quéc té, ma s6: FM995610.

Ub1qu1t1n 1a mdt trong cac HSP nho. Céu tric
cua cic’'gen polyubiquitin caa ngd, lna déu c6 ving
promoter, 5’UTR, intron va exon. Poan intron dugc
du doan ¢6 chirc ning ting cuong kha ning biéu
hién gen nay. Vi vdy, dé biéu hién gen trong thuc
vét, ngudi ta di s dung khoéng chi c6 doan
promoter ma ca doan promoter va intron cua gen
ubiquitin (Christensen et al., 1992; Sivamani, Qu,
2006, Lu et al., 2008). Promoter chung t6i phan lap
duoc ¢ cu triic gidng nhi cic promoter cia cic
gen ubiquitin cac loai thuc vét khac. Kha ning sit
dung doan promoter va doan bao gdm ca promoter
va intron | nay nhu thé nao la vén dé cin duge
nghién ctru tiép.

kb kb

kb
6,0 6,0 6,0
4,8 — 40 4,0
’ 30 30
2,0 2,0 2,0
1,0 1,0 1,0
0,7

A D

Hinh 3. A. San phdm PCR doan promoter va intron (SpUbipin). B. Plasmid pJETSpUbipin cét bang Hindlll va Notl. C.
Plasmid pJETSpUbipin cét bing Hincll. D. Plasmid pJETSpUbipin cat bang Psti.

616 676 694 719 826

—{nTTCn...nTTCn}——{nTTCn... nGAAn... ——]CCGAC ——{GACGTC}—{CATCTG }— °
HSE HSE DRE-like ABRE MYC-like

869 936 1019 1034 2013

—{TGACACGTGGAA |—{CTATAAATACI—ACGCGCTTCCT | GT Intron AG | ATG
G-box TATA CE3 Intron

Hinh 4. So' @b céu tric doan cac yéu t6 didu khién bidu hién gen ubiquitin clia loai béo tAm Spirodela polyrrhiza vél dw doan
cac vung chirc nang promoter. .

KET LUAN b3 phén 1ap dugc doan céc yéu t§ didu khién
biéu hién clia gen mi hoa cho ubiquitin & loai béo
Spirodela polyrrhiza DT1. Promoter ¢6 d¢ dai 1033
bp, doan bao gom promoter va intron c¢é6 d6 dai 2013

bp, trong d6 ¢6 4 vi tri nucleotide khac véi promoter

Da hoan thién dwoc phuong phap tach chiét
DNA tir c4c loai béo tAm khac nhau sir dung két hop
CTAB va PVP, CTAB va PEG hoiic SDS va PVP.
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va 2 vi tri khdc voi intron duge phan lap tir loai nay
o M§.

Loi cadm on: Cong trinh duoc thuc hién tai Phong
thi nghiém trong diém Cdng nghé gen, Vién Cong
nghé sinh hoc véi su hé tro kinh phi cua dé tai:
Nghién ciu tao giong béo tém mang gen khang
nguyén HS5NI phong chéng bénh cim & gia cam
thugc Chuong trinh Céng nghé smh hoc Néng
nghiép 2007 - 2010.
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SUMMARY

Cloning and utilization of specific gene expression control element of plants in order to increase the
expreséion ability of recombinant genes are vital research area in plant biotechnology. Research of Duckweeds,
monocotyledonous plants with a high content of proteins and polysaccharides, is a new initiative in our
laboratory. We have carried out optimization method of DNA isolation. Good quality DNA was obtained by
the isolation methods CTAB and PVP, CTAB and PEG, and SDS and PVP. A PCR amplification of the totz!
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genomic DNA revealed, the full-length Spirodela polyrrhiza DB2 ubiquitin expression control element, the
promoter plus 5’UTR and intron, was 2 kb in length, and the promoter plus 5' UTR section 1 kb. The PCR
products were cloned into pJET2.1, checked by restriction enzymes and sequenced. The full-length Spirodela
polyrrhiza DB2 ubiquitin expression control element, the promoter plus 5’UTR and intron was exactly 2013
bp, and the promoter plus 5' UTR region was 1033 bp. Compared with the sequence reported, there were four
substitution positions in the promoter region, and two in the intron region. Utilization of this isolated promoter
and full-length gene expression control element requires futher investigation.

Keywords: Duckweed Spirodela polyrrhiza, gene expression, intron, promoter, ubiquitin



