KHOA HOC CONG NGHE

NGHIEN CUU MOT sO YEU T ANH HUONG BDEN
KHA NANG bIEU HIEN TAM THOI GIEN &US TREN
BEO TAM SPIRODEILA POLYRRHIZA
Phiing Thi Thu H4', Nguyén Thi Khanh Van!, L& Huy Ham’

TOM TAT

Beéo tdm Spirodela polyrrhiza thude ho Lemnaceae 1a moét trong s6 cac loai thuc vat duoc quan tam nghién
ctu st dung 1am cay cht d€ san xudt cac hoat chét sinh hoc. Cac két qua nghién ctu nay da chi ra réng c6
thé chuyén gien théng qua vi khudn Agrobacterium vio béo tim nguyén cay. Hang loat cic yéu t6 anh
huéng dén hiéu qua chuyén gien da duoc nghién ctru. Ching vi khuian AGL-1 duoc xé4c dinh cho hiéu qua
chuyén gien cao nhét (dat 15,88%). Cac yéu t8 nhu mat do t& bao vi khuin, chit dan du acetosyringon, thoi
gian ly tam chan khoéng, thoi gian déng nudi cily cing anh huéng dang ké dén hiéu qua chuyén gien. Cac
yéu t6 nay dang duoc tdi uu nham nang cao hiéu qua chuyén gien.

T khoéa: Agrobacterium, béo tim, chuyén gien, Lemnaceae, Spirodela polyrrhiza.

I BAT VAN BE

Trong s6 céc loai thuc vat duoc nghién ctu dé sit
dung lam hé théng san xudt protein, cac loai béo tim
thuéc ho Lemnaceae dang duoc dic biét chu y béi
cac tu diém sau: rat dé nuéi trong, khong phu thuoc
vao thoi vu, ching phan bé rong rii trén toan thé
gi6i, & nhiéu vung khi hau khac nhau. Béo tdm c6
ham luong protein trong moét don vi trong luong kho
kha cao, dat tir 6,8 - 45% voi thanh phén axit amin va
céc vitamin phong pht, thoi gian nhan d6i ngén, tu
24 - 72h tuy thudc timg loai (Landolt, 1986). Do dé,
béo tim c6 thé san xuit dugc mot luong 16n protein
trong mot thoi gian ngan véi chi phi thap (Landolt &
Kandeler, 1987). Vi viy st dung béo tdm lam doi
tuong chuyén gien dé san xuit cac loai protein tai to
hop c6 gi4 tri cao voi gia thanh thip 1a mot hudng
nghién ctu trién vong (Edelman ef a/, 1999).

Thong thuong, cac thi nghiém chuyén gien vao
thuc vat duoc thuc hién sau khi da xiy dung thanh
cong hé thong tai sinh trén déi luong loai d6. Vat liéu
st dung trong chuyén gien 1a cac manh cit 14, than
hoic mé seo. Tuy nhién, viéc xay dung hé théng tai
sinh & mot s6 loai cay con gap nhiéu khé khan.

Dudi day la két qua nghién citu anh hudng cua
mot s6 yéu t6 dén kha nang biéu hién tam thoi gien
gus trén béo tdm Spirodela polyrrhiza bang vi khuin
Agrobacterium tumefacien nhim xay dung hé thong
chuyén gien nguyén ciay cho muc dich st dung
ching lam cay cht dé san xuit mot s6 duoc chit
dung trong ndng nghiép va y té.

1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

| Vién Di truyén Nong nghiép.

1. Vat lieu nghién ctru

a. Nguyén liéu thuc vat: Dong béo Spirodela
polyrrhiza (SP) thu thap & dia ban Ha Noéi va duoc
gt di phan loai, dinh danh & Vién Pia thyc vat, Hoc
vién Lién bang Thuy Si. Vat liéu v trung thu dugc
khi khir tring bing Ca(OCl), 5% trong thoi gian 2
phut. Béo tdim nay duoc nhan trong méi truong d
khoang Hutner (Hutner, 1953) bé sung 10 g
sucroza, ¢6 thach hoac méi truomg lérg khoéng cé
thach, pH = 6.

b. Vat lieu vi khuan: Dé danh gia tinh dic hiéu
cta cac ching vi khuin lén kha ning lay nhiém, da
st dung 5 chung vi khudn Agrobacterium tumefacien
la: AA6, EHA105, AGL-1, LBA4404, GV3101.

Ching AA6 mang vector nhi thé
pBINGUSINTsbAvirG726pm (hinh 1). Nim trong
ving gioi han boi bo trai (LB) va bo phai (RB) 1a cac
gien chi thi sang loc (gus-inf) va gien chi thi chon loc
(aptlLgien khang kanamycine). Gien gus-nt duoc
diéu khién boi promoter (chat hoat hoa) P35S con
gien nptll dugc diéu khién bodi promoter Pnos, ca hai
déu c6 doan ma két thiic 1a Tnos.
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Hinh 1. Cau tric ctia doan T-ADN trong vector nhi thé
BINGUSINTsbAvirG726pm

Ching EHA105, AGL-1, LBA4404, GV3101 mang
vector nhi thé (hinh 2). Trong viung T-ADN c6 gien
chi thi sang loc la gien gus, gien nay duoc chia thanh
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2 exon 1a gus first exon va gusA second exon phan
cach nhau béi doan intron catalaza. Promoter cua
gien gus 1a CaMV35S, doan keét thic la chudi NOS
polyA. Chi thi chon loc thuc vat 1a gien hptil (gien
khang hygromycine) duoc diéu khién béi CaMV35S,
két thuc boi chudi polyadenine. Ngoai ra, trén vector
con c6 gien chi thi chon loc vi khudn kanamycine (),
doan khoi dau phién ma vector pBR322 ori.
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Hinh 2. C4u tric ctia doan T-ADN trong vector nhij thé
pCAMBIA1301

2. Phuong phép nghién cttu

Chuin bi huyén phu vi khudn: Cdy trai
Agrobacterium cat gitt trong glyxerin (-220°C) trén dia
méi truong LB hoic YEB dic, pH = 7, c6 b6 sung
khang sinh thich hop, nudi & 28°C trong 2-3 ngay.
Sau d6 ldy 1 khudn lac vi khuin nuéi trong 5 ml méi
truong LB hoic YEB 16ng c6 bé sung khang sinh
thich hop, nuéi lac 200 vong/ phut, 28°C, nuoi qua
déem. Ly tam dich huyén phu vi khuin nudi céy (5000
vong/phut, & 4°C, 5 phut). Loai bé dich néi va hoa
tan can vi khuén trong moi truong LB hodc YEB va
diéu chinh mat d6 vi khudn dat téi ODggo = 0,5-1,0.

L3y nhiém vi khuan vor béo va nudi cong sinh:
Cac canh beéo tir dia nuéi cdy duoc nhiém vao dich vi
khuan Agrobacterium tumefacien da chuén bi.

DPong nuéi cay: rira lai mau béo sau lay nhiém
bing nudc cat khit trung, sau dé chuyén mau beo
sang 50 ml méi truomg d khoang Hutner (H/2) bd
sung 200 uM AS, khéng c6 duong.

T4i sinh béo da chuyén gien: Cdy chuyén beéo da
chuyén gien sang mot truomg H/2 16ng bs sung 10
g/1 duong va 250 uM cefotaxim, nudi séng & 25°C,
céy chuyén 2 - 3 lan.

Chon loc béo chuyén gien: ciy chuyén béo sang
méi truong H/2 b6 sung 10 g/1 duong. Nhan va cay
chuyén 4 - 5 ngay /chu ky. Cay chuyén béo sang
méi truong H/2 ddc b6 sung 5 mg/ 1 gieneticin.

Beo tam 1a loai thuc vat ¢6 hoa nhé nhét trong gioi
thyc vat, ¢é cau tric co thé thuyen giam so véi cac loai
thyc vét bac cao khéc: chi ¢6 ré& va canh béo. Béo tdm
sinh s&n chit yéu bang phuong phap moc canh con roi
tach ra khéi canh me. Trén co s& dic diém nay da st
dung nguyén cay béo 1a nguyén liéu dé bién nap.

Quan sat biéu hién tam thoi cia gien GUS

Mau béo dong nudi cdy trén méi truong H/2 +
10 g/1 sucroza, pH = 6 trong 3 ngay, sau dé duoc
nhuém X-GLUC d€ quan sat biéu hién ctia gien gus
theo phuong phép cta Jefferson va cong su (1987).
Mau duoc tinh 12 ¢6 biéu hién tam thoi khi c6 it nhat
moét diém mau xanh cham déc trung cta gien gus.

Ti & biéu hién tam thoi chia gien gus dugc tinh
nhu sau :

TEE - TEF
IDF

x100 (%)

Trong do: TEE (transient expression efficiency
— hiéu luc biéu hién tam thoi), TTF (total of
expression fronds — Téng canh biéu hién), TDF
(total of dying fronds — téng canh nhudm).

L. KET QUA NGHIEN CUU

1. Chon loc ching vi khudn thich hop cho
chuyén gien vao béo tdm SP nguyén cay

Dé dianh gia anh hudng cha cac ching
Agrobacterium tumefacien khac nhau dén ty 18 biéu
hién tam thoi clia gien gus & béo tdm SP trong
nghién cttu ndy di sk dung 5 ching vi khuln:
EHA105, LBA4404, GV3101, AGL-1 va AA6. Két qua
thi nghiém duoc trinh bay & bang 1 va hinh 3.

Bang 1. X4c dinh ching vi khuin thich hop cho
chuyén gien vio béo tim SPnguyén cay

Ty 1é biéu oo

CT| Ching vi khun hyieri Y
thoi (%) biéu hién
1 LBA 4404 7,50 bam vira
2 GV 3101 8,28 Dam vira

3 EHA105 2,54 Hoi dam
4 AAG 5,49 Hoi dam
5 AGL1 15,88 Pam vira

b/C|  Maitruong YEB 0

Trong s6 5 ching vi khuin sk dung trong thi
nghiém thi ching AGL-1 cho t 1é biéu hién tam théi
cua gien gus & SPnguyén cay dat cao nhit 1a 15,88%,
mirc dd bi€u hién mau xanh cham dam via. Ty le
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bi€u hien tam thoi ctia gien gus & hai ching
LBA4404 va GV3101 sai khac khong nhiéu (lan luot
12 7,50% va 8,28%). Chiing EHA105 cho ty lé biéu hién
tam thoi cta gien gus thap nhat 2,54%, mic do biéu
hién nhat hon so véi cac chting vi khuén con lai. Su
khéc biét ro rét vé ty 1é va mac d6 biéu hién tam thoi
gita cac chiing vi khuidn cho phép két luan ring
ching Agrobacterium c6 tinh dic hiéu doi véi méi
phuong thiic 1ay nhiém nhat dinh.

Do d6 da lya chon chiing AGL-1 dé€ sir dung cho
bién nap vao béo tdm loai SP.

orm

Hinh 3. Biéu hién tam thoi gien gus trén canh béo
2. Anh hudng ctia mat do vi khuén t6i tj le biéu
hién tam thoi ctia gien gus & béo tAm SP nguyén cay
Mat d6 vi khuén trong méi truong 1ay nhiém anh
huéng téi luong vi khudn tiép xtc véi té€ bao thuc vat.
S6 lan va luong vi khuén ti€p xuc véi té€ bao thuc vat

cang lém thi xac sudt chuyén gien cang cao. Tuy

nhién khi mat d6 vi khuén cang lon thi tuong tac gita
ching véi nhau sé anh huéng toi hiéu qua chuyén
gien. Do viy viéc xac dinh mat d¢ vi khudn phi hop
cho hiéu qua chuyén gien cao c6 ¥ nghia quan trong.
Cac dich vi khudn c6 mat do vi khudn & ODgy: 0, 0,5,
0,8,1,0, 1,2 va 1,5 da duoc st dung trong thi nghiém.
Két qua thi nghiém duoc trinh bay & bang 2.

Bang 2. Anh huéng ctia mat d6 vi khudn t6i tj 1é biéu
hién tam thoi ctia gien gus & boe tim SPnguyén ciy

Mat do vi khudn Ty lé\ bié}l hién tam thm
CT (ODy) & béo tim SPnguyén
iy cay (%)
b/C 0 0

if 0,5 12,31

2 0,8 19,15

H 1,0 15,65

4 12 14,50

B 1,5 10,70

Két qua thi nghiém cho thay: Véi béo SPnguyén
cay, mat do vi khuadn anh hudng r6 rét toi sy biéu
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hién tam thoi clia gien gus. Voi mat d6 vi khuén thay
déi tir 0,5 dén 1,5, gia tri mat do vi khudn ODgg= 0,8
cho t 1é biéu hién tam thoi ctia gien gus cao nhat so
v6i cac cong thice khac (19,15%). Ngoai ra, & gia tri
mat d6 vi khudn ODgy, = 0,8 muc d¢ biéu hién dam
vira, viing biéu hién rong. Gia tri mat &6 vi khudn cao
hon (1,0, 1,2, 1,5) ty 1é biéu hién tam thoi giam, muc
do biéu hién trén canh chi 1a nhiang dém xanh nho,
khong ¢6 canh béo nao c6 biéu hién ca canh. Do vay
gia tri OD = 0,8 da duoc lua chon cho cac thi nghiém
chuyén gien nguyén cay tiép theo.

3. Anh hudng cta thoi gian ly tim chan khong
t6 ty 1& biéu hién tam thoi clia gien gus & béo tim SP
nguyén cay

Thoi gian lay nhiém c6 anh hudng 16n dén két
qua clia qua trinh bién nap. Ly tdm tao ra cac tdn
thuong & canh béo SPtao diéu kién cho vi khudn A.
tumefacien xam nhiém vao béo. Ngoai ra trong diéu
kién chan khong sé ting cuong su ti€p xuc gitta béo
véi vi khuédn dé qua trinh chuyén gien duoc tién hanh
thuan loi hon. Nhidm x4c dinh thoi gian ly tim va hut
chan khéong phu hop cho hiéu qua ctia qua trinh bién
nap cao cac khoang thoi gian ly tAm va huat chan
khong sau dugc nghién ciu: 0, 5, 10, 15 va 20 phuat.
Trong thi nghiém nay, ching vi khudn ducc st dung
la AGL-1 v6i ODgy = 0,8. Két qua thi nghiém duoc
trinh bay & bang 3.

Bang 3. Anh huéng ciia thoi gian ly tam chan khong
téi ty 1& biéu hién tam thoi clia gien gus & béo tim SP
nguyén cay

o Ty lé biéu hién tam thoi &
CT Thoi gian ly béo tim SPnguyén cay
taim (phut)
%)

b/c 0 8,65

1 5 12,71

2 10 19,42

3 15 22,27

4 20 20,96

Két qua thi nghiém & bang 3 cho thdy: C6 su
khac biét lon & cac cong thirc ly tAm chan khéng so
véi cong thic déi chimg khong ly tam. O cong thire
d6i chung, ty 1é biéu hién tam thoi cla gien gus chi
dat 6,11%, trong khi d6 & cac cong thic c6 ly tam
chan khong ty 1 biéu hién tam thoi ca gien gus dao
dong tir 12,71 dén 22,27%. Ty 1& biéu hién tam thoi
clia gien gus & cac thoi gian ly tAm chan khéng 15 va
20 phut sai khac khong nhiéu nhung & cong thic ly
tdm chan khong trong thoi gian 15 phut cho mic do
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biéu hién tot hon hai cong thitc con lai. Vung biéu hién
rong, thoi gian ly thm 20 phut gay t6n thuong cho canh
béo nhiéu hon ca do d6 anh hudng téi kha nang phuc
hoi sau ndy. Nhu vay, huyén phi béo tAm nguyén cay
va vi khudn duoc ly tim trong thoi gian 15 phiit 14 thich
hop cho chuyén gien nguyén céy vao béo tdm SP, ty 1&
biéu hién tam thoi ctia gien gusdat 22,27%.

4. Anh hudng ctia ham luong Acetosyringon téi
ty 1& biéu hién tam thoi clia gien gus & béo tdim SP
nguyén cay

Acetosyringon (AS) la mét hop chat clia phenol
duoc tiét ra tai viung bi thuong ctia cay. AS dong vai
tro dan du vi khudn Agrobacterium téi moé lay nhiém
va kich hoat cac gien ving VIR hoat dong d€ hoat
héa co ché chuyén T-ADN vao té bao thuc vat.

Trong thi nghiém nay, béo SP nguyén cay duoc
bién nap nho vi khuin AGL-1, c6 ODy,=0,8, thoi gian
ly tam chan khéng 15 phuat véi SP nguyeén cay. AS
duoc bé sung vao dich vi khudn 1-2 h truéc khi bién
nap voi noéng do6 lan luot 1a: 0, 100, 200, 300 va 400
uM. Két qua thi nghiém duoc trinh bay & bang 4.

Bang 4. Anh huéng ciia ham luong AS t6i ty Ié biéu
hién tam thoi clia gien gusd béo tim SP

Cong| Nongdo | Ty le biéu hién
thic | AS (uM) tam thoi (%)
b/c 0 17,71

1 100 22,06

2 200 35,85

3 300 32,88

4 400 30,11

Két qua thi nghiém cho thay, AS c6 anh huéng
ro rét téi ty 1& biéu hién tam thoi cha gien gus & SP
nguyén cay. Ty 1& biéu hién tam thoi cta gien gus
tdng & cac cong thuc c6 bé sung AS so voi cong thic
déi chimg khoéng bd sung AS. Ty 1& biéu hién tam
thoi dat cao nhét 1a 35,85% khi b sung 200 uM AS
vao dich khuin. Khi bd sung néng do AS cao (300,
400 uM) lai lam giam ty l& biéu hién tam thoi cta
gien gus (lan luot 1a 32,88% va 30,11%).

Nong do 200 uM AS bé sung vao dich vi khudn
tr 1 - 2h trude khi bién nap duoc lua chon cho giai
doan chuyén gien vao béo tim SPnguyén cay.

5. Nghién ciru anh huéng ciia thoi gian dong
nudi cidy dén biéu hién tam thoi cia gien gus & béo
tdm SP ' '

Nham khao sat va xac dinh thoi gian dong nudi
cdy thich hop trong chuyén gien & béo tdm SP cac

khoang thoi gian 0, 1, 2, 3, 4 ngay da duogc nghién
clu. Két qua thi nghiém duoc trinh bay & bang 5.
Bang 5. Anh huéng ciia thoi gian ddng nudi ciy dén
ty 1é biéu hién tam thoi ctia gien gus & béo tim SP

Cong | Thoi gian déng | Ty lé biéu hién
thitc | nuéicdy (ngay) tam thoi (%)
b/c 0 19,24

1 1 20,18

2 2 31,34

3 3 35,16

4 4 28,32

Tur két qua thu dugc, ta thay thoi gian dong nusi
cdly ting thi ty 1& biéu hién tam thoi cha gien gus
ciing ting va cao nhat la & thoi gian 3 ngay (35,16%).
Dén ngay thit tu ty 1é biéu hién tam thoi giam. M
d6 biéu hién ctia canh béo & thoi gian nuéi cdy 3
ngay ciing dam hon, c6 nhiéu canh biéu hién toan
canh. Vay thoi gian déng nuéi cdy thich hop nhat cho
dong beo SP1a 3 ngay.

V. KET LUAN

Cé thé thuc hién bién nap di truyén trén béo tim
Spirodela polyrrhiza bang Agrobacterium stt dung
vat liéu thuce vat 1a nguyén cay béo tam.

Céac ching vi khudn c6 tinh diac hiéu doi véi
phuong thuc bién nap st dung nguyén cay. Trong 5
ching vi khudn nghién ctr, chi c6 chiing AGL-1 ¢6
khé nang lay nhiém, cho ty lé va mic d6 biéu hién
tot. C6 thé sir dung chiing nay cho chuyén gien vao
béo tam.

Ty lé biéu hién tam thoi clia gien gus & cac cong
thitc thi nghiém dao déng tir 2,54 dén 35,85%. Cac yéu
t6 anh huéng nhu mat do t€ bao vi khudn, ham luong
chat bé sung acetosyringon, phuong thurc ting cuong
tiép xuc gitta béo tdm, vi khudn, ly tim chan khong,
thoi gian déng nuéi cdy da duoc nghién ctu. Cac yéu
t6 khac can duoc tiép tuc nghién ctru va t6i wu.

Hinh 4. K&t qua phan tich PCR cic dong béo duoc
chuyén gien gus
Cot M: Thang ADN chuédn 1kb. Cot 1, 3,7, 10,
15: Cay chuyeén gien voi su c6 mit cla gien gus. Cot
2,4,5,6,8,9,11-14, 16, 17: Cay khéng duoc chuyén
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gien. Cot (-): Cay binh thuong (khéng chuyén gien).

Cot H,O: Mau dsi chimg H,0 (khong c6 ADN); Cot

(+): ADN plasmid pCAMBIA 1301 (mang gien gus)
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INVESTIGATION OF SOME FACTORS EFFECTED ON TRANSIENT EXPRESSION OF GUS
GENE IN SPYRODELA POLYRRHLZA

Phung Thi Thu Ha, Nguyen Thi Khanh Van, Le Huy Ham
Summary

Spirodela polyrrhiza belongs to family Lemnaceae which consist more than 40 species. Representatives of
this family have great potential to be host plant for production of biologically active subtances. The studies
have showed that it is possible to transform Spirodela polyrrhiza using whole plant. A number factors
effecting transient expression have been investigated. Agrobacteriiun strain AGL-1 has been founded that
sensitive to whole plant infection among five strains investigated, transient expression ranged from 2.54 to
15.88%. Among different factors, bacteria density, acetosyringone concentration, time and speed of
centrifure have significant influence on transient expression. These factors and others are to be optimized
for development of efficient trans formation system in this plant.

Keywords: Agrobacterium, duckweed, transforimation, Lemnaceae, Spirodela polyrrhiza.
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