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TOM TAT

Hién nay, viéc sir dung cong nghé gen sé la huedmg di gbp phdan thiic ddy muc tiéu cdi
thién nang sudt tinh bot & cdy san. Cdc starch synthase (SS) cua thuc vdt bdc cao md hoa boi
5 nhom gen ky hiéu la GBSS (granule - bound starch synthase), SSI, SSII, SSIII, va SSVI.
Trong d6, moi bién thé enzyme SS ¢6 cdc cau thanh khdc nhau va c6 vai tro nhat dinh trong
tong hop amylopectin, trong dé SSIV ¢é thé lam tang kich thuée hat tinh bét va ham leong
tinh bét. Trong nghién ciru nay, gen SSIV phén lap tir giong sian KM140 dwoc chén vio vector
pBI121-C54:SSIV:NOST va chuyén vao mé seo phéi héa (FEC) cia giong sin KM140 théng
qua A. tumefaciens. Két qua thu diege 7 dong cdy sin chuyén gen chira cdu triic mang gen
chuyén SSIV. Cdc dong chuyén gen tiép tuc duoc phdn tich ¢ cdc thé hé tiép theo.

Tir khoa: Chuyén gen, tinh bot, cdy sin, SS (starch synthase), SSIV.

1. DPAT VAN BE

Qud trinh sinh téng hop tinh bot & thuc vat dugc bit dau tir viée chuyén hoa glucose-1-P
va ATP thanh ADP - glucose dudi sy xuc tac cia ADP - glucose - pyrophosphorylase
(AGPase). ADP - glucose 1a mot monomer cho qué trinh sinh tong hop tinh bot voi su tham
gia ctia nhiéu enzyme tiép theo. GBSS dam nhan qua trinh téng hop amylose va SS (I - IV)
giit vai trd sinh tong hop nén amylopectin. Ngoai ra, bén canh cic enzyme SS, con ¢ cic
enzyme xuc tac qud trinh phian nhanh SBE (Starch branching enzyme) hay enzyme phéan huy
tinh bt tham gia vao qua trinh diéu hoa ham lwong tinh bot & thue vat [4].

Céc bién thé khac nhau cua SS (thudong goi 1a SS hoa tan) tao ra cdc chudi amylopectin
(1 dang tinh bgt da polyme hoa) cé thé tan trong cac plastic hodc mot phﬁn hoa tan va mot
phan gin véi hat tinh bot. S6 lidu di truyén va sinh héa chi ra ring mdi bién thé enzyme SS
¢6 cac cu thanh khac nhau va vai trd nhat dinh trong tong hop amylopectin. Nhém gen SS
(SSI, SSII, SSIII va SSIV), trong d6 céc isoenzyme SSI, SSII, SSIII lién quan dén su kéo dai
céc chudi amylopectin va SSIV ¢6 lién quan dén sy khoi dau hinh thanh va kiém soat sd
lugng hat tinh bot. Vi vay, SS la dbi tugng nghién clru tiém nang trong qua trinh tao ra cac
cdy trong c6 ham luong tinh bot cao véi viée sir dung cong nghé gen. Tuy nhién, viée biéu
hién ctia gen SS lai dang it khi dugc sir dung dé 1am tang qua trinh tich liy tinh bot. Diéu
nay, chu yéu 1a do sy hién dién khic nhau cua cac 16p enzym SS trong ciy trong, ching
twong tac v6i nhau tao thanh phirc hop protein va giif vai trd cu thé trong qué trinh kién tao
nén cac hat tinh bot [4; tr.1566 - 1577]. Do d6, nhitng thay d6i trong viéc biéu hién mot SS
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don 1é c6 thé dan dén cic hiéu ung sau sic va kho luong khong chi trong cau tric cia hat
tinh bt ma con trong ham lugng tinh bot. Bén canh d6 cac dong phan SS cé vai tro dic
trung nhung phu thudc 1an nhau trong qua trinh tong hop tinh bot. Phan tich viéc phan phdi
chiéu dai chudi amylopectin trong cic cdy dot bién va cdy chuyén gen mat cic bién thé
enzyme SS dic trung dd dan t6i két luan ring nhom SSI, SSII, va SSIII déng vai tro lan huot
trong viéc kéo dai cac chudi ngin, trung binh va dai [10].

Viéc cai tién cac gidng sin bang k¥ thuat chuyén gen nhim ting ning suit, ting ham
luong protein, ham lwong tinh bot va giam acid cyanhydric 14 van dé dang dugce quan tAm
trén toan thé gigi. Pé tao duoc cdy sin chuyén gen thi viéc nghién ciru kha ning tai sinh &
céc giéng sin 14 rat can thiét. Bén canh mot s hé thong tai sinh cdy san théng qua qué trinh
tao phoi soma dd duoc nghién ctru cai tién [7; tr.731-735], phuong phép nhan nhanh mé seo
tir c4c mo san trén moi trudong bo sung picloram da duge chimg minh 1a c6 kha ning tao mot
luong 16n phoi soma [8; tr.726-730]. Ngoai ra, viéc thay dbi ndng d6 auxin va qué trinh
chuyén d6i méi truong gitta 10ng, rén cling anh hudng dén ty 18 sdng sot cac phdi soma. Bén
canh d6 mo seo phoi hoa (Friable embryogenic callus - FEC) 1a m6 khi tai sinh s€ tao ra ty 1€
chdi binh thuong cao nhét so véi cac cau trac md khac. Ty 1é hinh thanh phdi soma dat cao
nhét (82 = 1,7%) & giéng san KM94 trén moi truong MS + 12 mg/1 picloram [1; tr.527-533].
Gan day, mot s6 nha khoa hoc trén thé gi6i da su dung cac bd phan khac nhau trén than cay
san lam ngu@)n nguyén li€u tao mo seo va cac loai phoi soma. M6 seo phdi hoa str dung lam
nguyén lidu trong chuyén gen thong qua A.tumefaciens cho hiéu suat chuyén gen cao [3;
tr.1845-1854]. Viéc tao ra nhimg phoi soma chat lwong 13 yéu té rat quan trong dé cai tao
gidng sin bang cac phuong phap cong nghé sinh hoc [6, 9]. Trong nghién ctru nay, ching toi
da c6 nhimg két qua budce dau chuyén gen SSIV vao gidng sin KM140 cia Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Vat lieu thuc vat

Gidng sin KM140 do Trung tdm nghién ctru thuc nghiém néng nghiép Hung Loc,
Vién Khoa hoc k¥ thuat Nong nghiép mién Nam cung cap.

Chiing vi khudn

Chung vi khuan E.coli DH50 duge sit dung dé nhan dong gen SSIV va ching vi
khuan A.tumefaciens C58 PGV2260 do Phong Cong nghé té bao thuc vat, Vién Cong nghé
sinh hoc cung cép.

2.2. Phuwong phap nghién ciru
Chuyén gen vao mé seo cdy sin thong qua vi khudn A. tumefaciens

Dinh chéi, manh 14, cudng 14 duoc dua vao méi trudng CP, CD cam g tao md seo
(2 - 3 tudn). M6 seo dugc chuyén sang méi truong CI,_4 dé tao phdi cung cap nguyén lidu
phuc vu cho chuyén gen (4 - 8 tuan). Lua chon phoi & giai doan phdi non, khdi mé vang
tuoi, tua dai 1dy nhiém véi dich huyén phu A. tumefaciens c6 bd sung 100uM AS trong
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10 - 20 phat va dat trén moi truong dong nudi cay CI, cé bd sung 100uM AS trong 2
ngay, dé toi & nhiét do phong 25 - 27°C. Sau d6 chuyén phéi 1én méi truong nudi ciy chon
loc CI 4 c6 bd sung 500 mg/l cefotaxime, 40 - 100 mg/l Km, cdy chuyén hai tuan/ 1an cho t6i
khi chdi sin tai sinh. Phoi soma séng 8ot duoc nuoi céy trén moi truong tai sinh chdi CN 4 ¢
bd sung 50 - 100 mg/l Km, nhiét d6 25 - 27°C (6 - 8 tuan). Chdi san tai sinh dwoc chon loc
trén moi trudng ra ré chon loc (MR) 1a méi trudng MS b sung 50 - 100 mg/l Km, nhiét d6
25 - 27°C dé chon loc ciy chuyén gen. Nhimg chdi séng st dugc chuyén sang maéi truong
MS dé cay sinh truéng, phat trién. Khi cay dat chiéu cao 7 - 8 cm, cy c¢6 4 - 5 14 v6i bo ré
khoe manh duoc trong trong bau cling véi gia thé TN1 va dat trong bon sinh trudng.

Xdc dinh nong dé Kanamycin thich hop dé chon loc cdy chuyén gen

Céc chéi non in vitro cia gidng sin KM140 cao khoang 1 - 1,5cm dugc nudi cdy
trén mdi trudng chon loc va moi truong MS b6 sung Km vdi céac néng do 0, 40, 60, 80,
100mg/1. Mdi thi nghiém dugc tién hanh véi 3 1an lap lai, mdi 1an 20 miu.

Phurong phdp PCR phdn tich sw ¢6 mdt ciia gen chuyén

Céc dong cdy chuyén gen sau khi trong trén gia thé dat mun khoang 1 thang c6 2 - 3
14 m&i, tién hanh thu 14 dé tich DNA tong s6 va thuc hién phan tng PCR.

DNA duogc tich theo phuong phap Garvel. DNA tong s (0,2 - 1ug) cua cac dong
thudc 14 chuyén gen duoc st dung lam khudn cho phan Gng PCR. Pong thoi, vector
chuyén gen mang cic cdu tric gen chuyén ciing dugc st dung lam dbi chimg dwong cho
phan ung, méi dac hiéu duoc chon cho timg gen. San pham PCR dugc kiém tra bing
phuong phap dién di trén gel agarose 0,8%.

3. KET QUA VA THAO LUAN
3.1. Tao dong sin chuyén gen pBI121-C54:SSIV:NOST

Chung vi khuan 4. tumefaciens C58 mang ciu tric vector chuyén gen pBII2I-
C54:8SIV:NOST dugc bién nap vao cic khéi mo seo phdi hoa (FEC) theo quy trinh chuyén
gen di dugc mé ta & phan phuong phap nghién ctru, két qua bién nap trén 1520 mau thu
dugc két qua o bang 1.

Bang 1. Chuyén gen pBI121-C54: SSIV:NOST vao giong sin KM140

Lothi | S6 [S6 mau tao mb|S6 mau tao phoi S6 mo song sot trén MTCL| S6 chéi ra ré
nghiém | mau [seo trén MT CP| trén MT CI CI CN MR | trén MTMS
DC 50 50 36 12 0 0 0
1 300 297 207 121 7 3 2
2 350 350 249 134 8 4 2
3 300 300 236 115 9 5 2
4 270 265 195 107 7 3 1
5 250 250 188 95 8 3 2
Tong [1520 1512 1111 572 39 18 9

Chii thich: PC: mdu khong nhiém A. tumefaciens, MTCL: CI;
CN: bo sung 60 mg/l Km; MR: b6 sung 50 mg/| Km
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E F G H
Hinh 1. Mot s6 hinh anh chuyén gen pBI121-C54: SSIV:NOST vao giong san KM140
Chu thich: A: Dinh sinh truong trén moi truong tao mé seo CP; B: M6 seo trén moi truwong CI;
C: Phéi lam vit liéu chuyén gen; D,E: Mau trén méi truong chon loc CI + cefo 500mg/l + Km 60mg/I;
F, G: Mau trén moi truong tdai sinh CN + Km 60 mg/l; H: Mau trén moi truong ra ré MR + Km 50 mg/!
Nhiing cdy san chuyén gen SSIV mang vector pBI121-C54: SSIV:NOST nudi cay &
moi truong MS trong 3 - 4 tudn, c6 4 - 5 14, 14 xanh d4m, cao 7 - 8 cm véi bd ré khée manh
duge dua ra trong trong bau cling vdi gia thé TN1 dat vao bon sinh trudng 2 - 3 tudn. Cac
cay chuyén gen sinh trudng phat trién binh thudng, khong c6 su khac biét vé hinh thai khi
quan sat cay chuyén gen v6i cdy khong chuyén gen (Hinh 2). Sau d6 chuyén nhimng cay
nay sang chau 16n, tréng trong nha ludi, va tiép tuc tién hanh theo doi.

Hinh 2. Cy san giong KM 140 chuyén gen SSIV
mang vector pBI121-C54: SSIV:NOST dwgc trong ¢ nha luéi

Chil thich: WT: Cdy scn khdng chuyén gen; 1-9: Cady sdn chuyén gen
3.2. Phan tich va danh gia cic dong sin chuyén gen bing ky thuat PCR

Thu ré tir cac cdy sin chuyén gen mang cau tric pBII21-C54: SSIV:NOST dé tich
DNA téng s6 va dung dé phan tich PCR. Két qua dién di cho thdy DNA tong sb cua céc
dong sin chuyén gen dat tiéu chudn dé dung cho phan tng PCR. Phan tmg PCR dugc thyc
hién véi caip mdi promoter C54-F/SSIV Frag-R. Két qua dién di kiém tra san pham PCR cua
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céc dong sin chuyén gen mang cu tric pBI121-C54:SSIV:NOST duge thé hién ¢ hinh 3.
Két qua cho thay rang 7/9 dong sin dugc kiém tra ¢6 mang cau tric gen SSIV. Cac dong niy
cho két qua PCR dwong tinh va san pham 1a doan DNA c6 kich thudc twong tmg 1a 1289 bp.

bp

10000
6000

3000

Promoter C54
+SSIV

1000

500

Hinh 3. Dién di kiém tra san pham PCR cac dong sian chuyén gen
v6i cip mdi promoter C54F/ SSIV-R
Chii thich: M: thang DNA chudn 1 kb (ThermoScientific; DC (-): cdy khong chuyén gen; DC(+):
Plasmid mang gen chuyén, 1-9: Cdc cdy sin chuyén gen SSIV. Cdc cdy dwong tinh 1,3,4,6,7,8,9.

Song song v6i viée PCR véi cap modi Promoter C54-F/ SSIV-R, dé chic chin ring
cac dong sin chuyén gen khong c6 sy ton tai cua khuan A. rumefacines trong cdy, chung
t6i sir dung DNA tong sd ciia cac dong san chuyén gen nay tiép tuc dugc ding cho phan
tmg PCR véi cap mdi virF/R (Hinh 4).

Két qua dién di san phidm PCR cac dong san chuyén gen cho thiy rang tit ca cac
dong san chuyén gen déu cho két qua 4m tinh v6i cap mdi virF/R. Piéu nay chimg t6 rang
khong c6 sy ton tai cua A. tumefacines trong cic dong sin chuyén gen nay. Bude dau
khang dinh gen SSIV d3 dugc chuyén vao cdy sin gidng KM 140 thanh cong.

bp

10000—
6000 —

3000 —

1000 —

Hinh 4. Pién di kiém tra san pham PCR cac dong sin chuyén gen véi cip moi virF/R
Chii thich: M: thang DNA chudn 1 kb (ThermoScientific; DC (-): cdy khong chuyén gen; DC(+):
Plasmid mang gen chuyén; 1-9: Cdc cdy sdn chuyén gen SSIV.
Gen SSIV duoc cho 1a c6 lién quan dén Pt2L4 - mét protein giau acid gluctamic &
cdy san, su phién mi clia gen nay chi phat hién duoc & ré& ct va khong ¢ & 1a. Két qua cho
thdy promoter C54 hoat dong chu yéu & mach diy, ting phat sinh gd va mach gd ctia mo
mach ¢ 14, cuéng 14, than va hé théng r&. Dic biét, sy biéu hién manh cua B-glucuronidase
duge phat hién trong cic té bao nhu mé giau tinh bot & & duy trit ciia cdy chuyén gen.
Nhitng két qua nay ching minh promoter C54 lién quan dén su biéu hién ddc hiéu & mé
mach va qua trinh phét trién th&t cdp cua ré cu ¢ sdn. Nhu vy, C54 1a mot promoter tiém
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nang trong biéu hién gen dac hi¢u nhim cai thién tinh trang di truyén O cay san, vi du nhu
tang gia tri dinh dudng cua cii. Trong nghién ctru trude, ching ti da trinh bay két qua phan
tich kha nang tich Iy tinh bot & cdy thude 14 khi chuyén gen pK7WG2D-35S:SSIV:T358 va
pBII121-C54:SSIV-NOST. Ham luong tinh bot trong ré ting 6,8 - 17,6% & nhiing cay thudc
1a chuyén gen mang cu trac pK7WG2D-35S:SSIV-T35S va tang 27,7 - 65,7% & nhiing ciy
thudc 14 chuyén gen mang ciu triac pBI121-C54:SSIV:NOST [2]. Pay chinh 14 co sé tao
cay san chuyén gen SSIV va hira hen tmg dung thanh coéng k¥ thuat chuyén gen trong tao
dong cdy sin chuyén gen chira cdu tric pBII21-C54: SSIV:NOST c6é sy tang tich ldy tinh
bot & cu.

4. KET LUAN

Céu trac pBI121-C54:SSIV:NOST da dugc chuyén thanh cong vao giéng sin KM 140
qua md seo phoi hda nhd A.tumefaciens véi ty 1é cay chuyén gen dat 0,46%. Céac dong cay
chuyén gen tiép tuc duge phan tich su biéu hién SSIV tai t6 hop va danh gid chirc nang sinh
hoc & céc thé hé tiép theo.
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AGROBACTERIUM-MEDICATED TRANSFORMATION OF THE
SSTV GENE TO FRIABLE EMBRYOGENIC CALLI FROM
KM140 CASSAVA VARIETY WITH THE HELP OF BACTERIA

Nguyen Thi Minh Hong
ABSTRACT

Currently, gene technology would be the best method to improve starch productivity
in cassava. Starch synthase (SS) enzymes are coded by five gene groups, named GBSS
(granule-bound starch synthase), SSI, SSII, SSIII, and SSVI. In which, each (SS) enzyme
variant has different components and has a certain role in amylopectin synthesis,
specifically, SSIV gene would be used to increase the size and content of starch granules.
In this study, SSIV gene was isolated from KM140 cassava variety, inserted into pBI121-
C54:8SIV:NOST vector and transformed to friable embryogenic callus (FEC) via
Agrobacterium tumefacines. Seven transgenic cassava strains which had positive results
with PCR testing were formed as the intinial results.

Keywords: Gene transferation, starch, cassava, SS (starch synthase), SSIV.
* Ngay nop bai: 27/3/2019; Ngay gui phan bién: 28/3/2019; Ngay duyét ding: 4/3/2020

* Loi cam on: Cong trinh dwoc hoan thanh voi sy hé tro kinh phi cua de tai “Khai thac va
phdn ldp ngudn gen cé san cua tip doan giong sdn Viét Nam nham phdt trién cdc giong
sdn ¢é kha nang chong chiu bénh va nang sudt cao bang cong nghé gen” thudc nhiém vu
hop tac quéc 1é vé khoa hoc va cong nghé. Cdac thi nghiém nay duwoc thuc hién tgi Phong
Cong nghé té bao thyc vat, Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.
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