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SUMMARY

Primary results of studies on hemagglutinin antigen transformation of H5N1virus in
duckweed Spirodela polyrrhiza by particle bombardment

The development of modern biotechnology has created significant step in the production of
vaccines against viral diseases. The study of vaccine production system using transgenic plants is
one of the essential research approaches meeting the social demands and has obtained
remarkable achievements. Three transgenic lines of S. polyrrhiza duckweed were obtained
carrying the Hemagglutinin antigen (HA1) of H5N1 virus by applying of particle bombardment
transformation method in 20 experiments. The presence of HA7 gene in transgenic duckweed lines
were analyzed by PCR and Southern blot. This results will be the scientific basis and starting
materials for edible vaccine production in plant systems.
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1. BAT VAN DE

Su phat trién ciia cong nghé sinh hoc
hién dai da tao ra nhirng budc tién quan
trong trong san xuat vaccine chdng lai cac
bénh do virus. Déi voi bénh truyén nhiém,
vaccine dugc coi 1a bién phap cé tinh chién
lugc, nham ngan chan lay lan, tao bao ho
mién dich. Di véi dich cam A/H5N1 &
gia cam, nghién ciu phat trién vaccine
khong nhitng ngan ngura dugc bénh & gia
cam, ma con khéng ché ngudn truyén lay
cta loai virus nguy hiém nay sang ngudi
(Lé Thanh Hoa va cong su 2008). Nghién
cu san xudt vaccine bang hé thong
chuyén gen thuc vat 1a mot trong nhing
hudéng nghién cuu mang tinh thoi sy dap
ung dugc do1 hoi cuaa thuc té néu trén
(Subbarao & Luke, 2007). Trong vong 15
nam tré lai day, viéc nghién cuu, phat trién
va thir nghiém hé théng vaccine thyc vét
da thu dwoc nhitng thanh twu déang ké. Tuy
nhién, hiéu qua chuyén gen phu thudc rat
16n vao ban chit cdy trong, dic tinh di
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truyén ciing nhu phuong phap chuyén nap
(Rybicki, 2010).

Véi loi thé sinh san nhanh, ham lugng
protein 16n (6,8-45%), phan bd rong rii trén
khip thé gisi ciia béo tam (Landolt, 1986),
két hop véi nhitng wu diém cia phuong
phap chuyén gen vao thuc vat bang sing
ban gen thi cic nghién ciu chuyén gen
khang nguyén cta virus H5N1 vao béo tim
1a rat can thiét.

Trong cong trinh nay, ching td1 thong
bao két qua budc dau nghién ciru chuyén
gen khang nguyén HA I cua virus HSN1 vao
béo tAm Spirodela polyrrhiza bang phuong
phap ban gen.

Il V@T lIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién cru

a. vat liéu thuc vat

Mau béo tim Spirodela  polyrrhiza
duogc thu thap trén dong rudng tai dia ban
Ha No6i va duoc nuoi trong vai sanh & nha
ludi ciia Vién Di truyén Nong nghi€p. Day
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1a mot trong nhiing loai phan b rong rai tai
Viét Nam va khu vuc Chau A.

b. Vit liéu di truyén

Chung t6i st dung DNA plasmid mang
cac cau truc vector biéu hién nhu sau: (i)
vector p6d35S-UbiHA1 c¢6 ciu trac
promoter Ubiquitin + HAl + NOS
terminater; (ii) vector pCAMBIA-HA1 c¢o6
cu tric promoter CAMV35S + HAl +
His tag + NOS terminater do Vién Cong
nghé sinh hoc va Vién Di truyén néng
nghiép thiét ké. Cac vector nay duoc nhin
dong trong vi khuan E. coli chung DH5a.

2. Phwong phap nghién ctru

Phuong phap tach chiét DNA plasmid
ciia vi khudn E. coli

DNA plasmid mang ciu trac gen
p6d35S-UbiHA1/pCAMBIA-HA1 cua vi
khuén E. coli dugc tach chiét va tinh sach
theo phuong phap Sambrook & Russell
(2001).

Phwong phap chuyen gen HAI vao beo
tam S. polyrrhiza bang sing bdn gen

Hat vang mang DNA plasmid p6d35S-
UbiHA1/pCAMBIA-HA1 dugc chuin bi
theo phuong phap cua Sanford va cong su
(1987).

St dung hé thng sing ban gen PS100
ctia Biorad vé6i cac thong sd ban nhu sau:
luong hat vang: 160ug/lan ban, kich thudc
hat vang: 1.0 um, ap suét khi helium 1350
psi va khoang cach tir mé dich t6i mang n6
la 9 cm.

Mau canh béo S. polyrrhiza duge nhan
trén moi truong H/2 sau 4-5 ngay duge lay
ra va xép kin thanh mot vong tron trén dia
Petri chita moi truong H/2 ddc. Mdi thi
nghiém duoc thyc hién trén 3 dia, lugng
béo khoang 200 mg/dia bin

Sau khi ban gen 4-5 ngay, cac mau béo
dugc chon loc trén moi truong Hutner (H/2)
dic bd sung hygromycin nong do 5 mg/l.

Sau 3-5 chu ky chon loc (mdi chu ky 5-7
ngdy), cac dong béo sdng sot duoc nhin
trén moi trudng H/2 nham tao ngudn sinh
khéi béo du cho cac phan tich sinh hoc
phan tir (PCR, Southern blot).

Phwong phép phan tich cdy chuyén
gen

Phwong phdp tach chiét DNA téng s6
ciia béo tam

Chung toi su dung phuong phap tach
chiét DNA tong sé cua Pai hoc Tong hop
Bonn (CHLB btc). Béo S. polyrrhiza dugc
nghién bang cdi (giit lanh & -20°C) cing voi
3 ml dém chiét. Sau d6 mau duogc chuyén
vao 6ng eppendorf va thém vao 300 ul dém
SDS 20%, u & 65°C trong 5 phat. Thém 2
ml Acetate Kalium va 1 trong 2 phut trén da
sau do ly tdm 14000 vong/phut trong 5 phut
& nhiét d6 4°C. Sau khi ly tdm, chuyén dich
nbi sang dng eppendorf méi va bd sung
Isopropanol (1:1), i ¢ nhiét d¢ phong trong
5 phat. Ly tim mau 14000 vong/phut trong
20-60 phiit & 4°C. Loai bo dich ndi, thu va
rira tia DNA 2 lan bang con 70%. Tiép do
hoa tan DNA trong dém TE, luu giit ¢ -
20°C.

Hoéa chat téch chiét: Pém chiét DNA
(pH 8,0) gdbm: 100 mM Tris-HCl, pH 8,0;
50 mM EDTA; 10 mM B-Mercaptoethanol;
20% SDS; 5 mM Acetate Kalium.

Phwrong phap phan tich PCR

Xac dinh sy c6 mat cua gen chuyén
(HA1) trong hé gen thyc vét bang phan tng
PCR sir dung cac mdi dic trung. Phan tng
PCR dugc tién hanh véi thé tich phan tng
20 pl (gom 1ul DNA (50ng/ 1pl), 0,3ul
dNTPs (10 mg modi loai), 2 pl dém PCR
(10X), 2,5 ul MgCI2 (25mM), 1 pl moi
(25pmol), 0,2 pul Taq polymerase
(Fermentas, Puc). Chu ky nhiét cia phan
tmg PCR: 94°C/10 phat; (94°C/15s;
55°C/30s; 72°C/60s) x 35 chu ky; 72°C/10
phut.
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Béng 1. Trinh ty cac doan mdi sir dung trong nghién ctru

Poan madi Trinh tw
T-HA 1-for 5TACCCAGGGGATTTCAATGAC 3°
T-HA1-rev 5’GACACTTGGTGTTGCAGTTAC 3°

San pham khuyéch dai cta phan tng
PCR dugc dién di trén gel Agarose 1% &
hiéu dién thé 100 V trong 25-30 phit.
Nhuém DNA bing Ethidium Bromide va
quan sat két qua dudi dén UV,

Phwong phap lai Southern blot

Phan tich lai Southern blot dugc thuc
hién theo phuong phap cua Breitler va cong
su (2004). 20 pg DNA tong sb clia béo tAm
chuyén gen dugc cit bang enzyme gi6i han
BamHI va dugc chay phan tach trén gel
Agarose 0,8% va chuyén 1én mang Hybond
N-Membran (Amersham, Pharmacia) boi
hé thong PosiBlotter (Stratagene) st dung
dém SSPE 20x (Stratagene).

Mot bang DNA c6 trinh ty twong Ung
v6i doan ma hoa gen HAI duoc danh dau
dong vi phong xa v6i a-32P-dCTP sir dung

kit Kit Prime-It II Random (Stratagene)
duoc s dung 1am mau do. Qua trinh lai,
rira mang lai va kiém tra két qua lai theo
quy trinh cta Stratagene Kit.

IIL. KET QUA VA THAO LUAN

1. Két qua thu nhan cac dong béo tam
Spirodela polyrrhiza chuyén gen

Chung t01 thyc hién 20 thi nghiém
chuyén gen viao béo tim Spirodela
polyrrhiza bang siing bén gen vé6i 2 vector
mang gen A1, két qua thu duoc 07 dong
béo sdng sot sau chon loc 6 1an. Tuong tur
nhu chuyén gen bang A. tumefaciens, sb
dong béo séng sot sau chon loc 4 1an giam
1 rét so v6i chon loc 2-3 1an. Két qua duoc
thé hién ¢ bang 2.

Bang 2. Tong hop cac thi nghiém chuyén gen vao béo tam Spirodela polyrrhiza
bang sing ban gen

S6 dia mau cay chuyén sau chon loc

S6 dong séng sé6t sau chon

Vector chuyén nap

11an  21an 31an 413n 51an  6lan loc
p6d35S-UbiHA1 22 22 14 6 5 5 5
pCAMBIA1300-HA1 18 9 3 3 2 2 2

Véi viée sir dung Hygromycin & nong
dd 5 mg/l lam tac nhén chon lgc thuc vit,
nhiing canh béo khong mang gen s& bi chét
sau 2-5 lan cdy chuyén. Két qua o bang 2
ciing cho thiy s dong béo chuyén gen thu
duoc tir cac thi nghiém ban gen véi vector
p6d35S-UbiHA1 nhiéu hon so véi céc thi
nghiém bén gen véi vector PCAMBIA-HAL .
Diéu nay cho thdy hiéu qua chuyén nap gen
ciing bi anh hudng boi yéu td ciu trac cia
vector chuyén nap. Gen HAI trong vector
p6d35S-UbiHA1 duoc didu khién boi
promoter Ubiquitin, cac nghién cuu da cho
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thay day 1a mot loai promoter didu khién
bleu hién gen rat hiéu qua ¢ cac cay mot la
mam chuyén gen. Trong khi d6, promoter
CaMV35S diéu khién biéu hién gen ¢ hau
hét cac loai thuc vat, vi thé promoter nay
khong hoan toan dic trung d6i voi cay mot
14 mam, trong d6 c6 cdy béo tim.

Céc dong béo song sot sau timg chu ky
chon loc s& dugc nhan trén moi truong H/2
dic bd sung 10 g/l sucrose dé ting sb lugng
ca thé. Sau do, tiép tuc duoc dua vao chu
ky chon loc tiép theo.
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Hinh 1. Béo Spirodela polyrrhiza chuyén gen sau chon loc lan 1 (4), lan 3 (B).

Céc dong béo sdng sot sau 6 chu ky
chon loc s& dugc nhan tao sinh khdi trén moi
truong H/2, thoi gian 4-6 tuan dé tao ngudn
vat liéu cho cac budc phan tich tiép theo.

2. Phan tich PCR cac dong béo S.
polyrrhiza chuyén gen

~ Chiing t6i tién hanh tach chiét DNA
tong so tu 7 dong beo S. polyrrhiza

M +1 +2

600 bp

chuyén gen thu duoc theo phuong phéap
ctia Pai hoc Tong hop Born (CHLB D).
Cac mau DNA thu dugc sau tich chiét
dugc dung lam khuén, cap mdi dic hiéu
duoc sir dung cho khuyéch dai gen HAI
c6 kich thuéc ~ 600 bp. San phim
khuyéch dai cua phan tng PCR duoc dién
di trén gel Agarose 1% dé kiém tra sy co
mat cua gen HAI.

Hinh 2. Két qud phan tich PCR gen HAlcdc dong béo S. polyrrhiza chuyén gen

Cot M: Thang DNA chuan 1kb; (+1);
(+2): Déi chung duong tinh (DNA plasmid
p6d35S-UbiHAI); (-): DNA tong sb tach tir
béo S. polyrrhiza @i chimg (khong chuyén
gen); H20: mau H20; C6t 1; 3; 7: Lan luot
la cac dong S. polyrrhiza (D2, D5, D6,)
chuyén gen c6 mang gen HAI; Cot 2, 4, 5,
6: cac dong S. polyrrhiza chuyén gen khong
mang gen HAl

Két qua dién di cac san pham cua
phan @ng PCR thé hién ¢ hinh 2 cho thiy

trong s 7 mau DNA cua béo tim chuyén
gen duoc phan tich, c6 3 miu béo chuyén
gen co xuit hién vach DNA tai vi tri c6
kich thuéc ~600 bp. Nhu vay, tu 7 dong
béo chuyén gen soéng sot sau chon loc,
chung t61 da nhan dugc 3 dong voi su co
mat cia gen HAI, cac dong nay c6 kha
nidng sinh trudng binh thuong va tao sinh
khéi tét, twong ty nhu miu béo tim dang
tu nhién
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3. Phan tich Southern blot cac dong béo
S. polyrrhiza chuyén gen

Trén co s¢ két qua phan tich PCR cua
cac cdy chuyén gen thu duoc, chung t6i da

st dung ki thuat lai Southern blot dé kiém
tra sy dung nap cia cac gen di chuyén
trong hé gen thuc vat. Két qua phan tich lai
DNA cua cac dong béo chuyén gen HAI
duogc mo ta trén hinh 3.

011 12 1314

Hinh 3. Két qua lai DNA ciia cdc dong béo tam S. polyrrhiza chuyén gen

M: Thang DNA chuén 1kb, P: probe,
cot 2: miu béo S. polyrrhiza chuyén gen
dong D2; cot 9: miu béo S. polyrrhiza
chuyén gen dong D5 va ¢t 16: mau béo S.
polyrrhiza chuyén gen dong D6.

Két qua thu dugc cho thdy cac dong béo
chuyén gen S. polyrrhiza D2, D5 va D6 déu
c6 chira 1 ban sao nguyén ven cdu tric cla
gen HAI. Cic dong béo tim chuyén gen nay
s€ duoc tiép tuc nhan dong, tao sinh khéi du
cho cac nghién ctru phan tich protein va
danh gia thir nghiém trén gia cam.

IV. KET LUAN

Ap dung phuong phap chuyén gen bang
sung ban gen, budc dau di thu nhan dugc 3
dong béo tim S. polyrrhiza mang gen
khang nguyén HAI cua virus H5N1. Su co
mit ctia gen chuyén HAI trong cac dong
béo tam chuyén gen da dugc phan tich va
danh gia bang cac phuong phap sinh hoc
phan tir. Cac dong béo tdm chuyén gen nay
s€ la co so khoa hoc va la nguén vat liéu
ban dau cho cac nghién ciru san xudt vaccin
dudng miéng bang hé thdng thuc vat.
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(PNG DUNG HE THONG NUOI CAY NGAP CHIM TAM THO'
(PLANTIMA®) TRONG VI NHAN GIONG MIiA O VIET NAM

Cao Anh Buwong, Tran DPong Ha, B4 Birc Hanh

SUMMARY

Application of a temporary immersion system (Plantima®)
for micropropagation of sugarcane in Vietham

In micropropagation, the numbering and quality of the seedlings are highly affected by the shoot
multiplication. These experiments we used a temporary immersion system (Playtime®) for shoot
multiplication of sugarcane (variety Suphanburi7). The multiplication rate on Suphanburi7 was
doubled in comparison with the conventional micro propagation protocol (solid medium). The Basic
medium Mutative and Stooge (MS) supplemented with 0.6 mg/l BA, 150 ml/l krypton and 30 g/l
sucrose showed the best result for multiplication of the sugarcane shoot. After 20 days culturing we
collected the highest number of shoots at the good quality.

Keywords: Sugarcane, Saccharum spp., micropropagation, medium, tissue culture, multiplication,

temporary immersion system (TIS), Plantima®

I. BAT VAN DE

Trén thé gi6i, mia 1a mot trong nhiing
cdy trong c6 gia tri kinh té cao dang dugc
chu trong dau tu phat trién. Diéu kién khi
hau ctia nudc ta réat thich hop cho viéc trong
m1a Tuy nhién, vo&i phu'orng phap nhan
gidng bang hom phd b1en hién nay s&
khong the san xuét va cung cip du sd luong
16n gibng, vOi chat luong dam bao trong
thot gian ngan cho nhu cau cap thiét cua
san Xuat.

Cung véi sy phat trién cua cong nghe
sinh hoc, cong ngh¢ vi nhan glong da dugce
mg dung thanh cong trén nhiéu ciy trong,
trong d6 co6 cay mia. Cong nghé vi nhan
giéng mia pho bién hién nay 1a nhan gidng
cdy m6 trén moi truong thach. Phuong phap
nay da giai quyét duoc mot phan nhu ciu vé
viéc nhan nhanh cic gidng mia méi. Tuy
nhién, phuong phép nay c6 nhugc diém la
chi phi gi4 thanh cay giéng cao do thoi gian
nudi céy dai, st dung nhiéu nhan cong, do
ddng déu ciy gidng thap, khé ap dung san
xuit theo qui mo cong nghiép 16n.

Hién nay, ¢ nhiéu nudc c6 nganh cong
ngh¢ sinh hoc phat trién nhu Braxin, Uc,
Cubea,... nguoi ta da ing dung thanh cong hé

thdng va cong nghé nudi cdy ngap chim tam
thoi (Temporary Immersion System - TIS)
trong vi nhan gidng mia trén quy mo cong
nghiép. O nuéc ta, cong nghé nay mdi chi
dugc tng dung & mot sO vién, truong, trung
tAm nghién cru trong vi nhan gibng mot s6
loai nhu dugc li€u, hoa, cdy canh quy,...

Pé timg budc ap dung cong nghé moi
ndy trong nhan nhanh va san xuat ciy gidng
mia nudi cdy md & nudc ta, ddy nhanh tién
d6 san xuét cay giéng cdy mo theo quy md
cong nghi€p, gop phan khic phuc su thiéu
hut cay giong cdy mo chat luong cao trong
sén xuat hién nay, chung t61 da tién hanh
mot sb thi nghi€ém vé vi nhén chdi mia
giong Suphanburi7 bang hé théng nudi cy
ngap chim tam thoi Plantima®, c6 so sach
v6i phuong phap nhan chdi truyén thong
trén moi truong thach va thu dugc mot $O
két qua budc dau.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién ctru

1.1. M3u cay va giéng thi nghiém
- Méu cy thi nghiém 1a chéi mia giéng
Suphanburi7 khoang 8 tuan tudi, dugc To
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