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Linh vue ky thuit dwoc dé cip

Sang ché thudc linh vuc cong nghé sinh hoc, cu thé, sang ché dé cap dén

phuong phap lam tang trong luong hat bing cach dua gen vao trong muc tiéu dich.
Tinh trang ky thuit cia sang ché

Laa gao la mot trong nhitng loai ngi cbe chinh trong ché do dinh dudng cia
con nguoi, la mdt loai thuc phim thiét yéu cho gan mot nira dan sd thé gioi. Tai Trung
Québe, gao chiém vi tri déu tién trong tat ca cac loai ngil cbe vé san luong va chiém
60% lugng ngi cbe duge tiéu thu cta Trung Quéc; gin mot nira s6 nong dan san xut
- Jba gao. Do do, lua gao la mot loai ngli cdc chinh trong thirc an ngii cdc cia Trung

Quéc. Cung véi mie do gia ting cta dan sd toan cau (tbe do ting truong dan sb cia
céc nudc st dung lia gao nhanh hon so véi téc do tang truéng trung binh cua dan s6
thé giéi) va su phat trién nhanh chong cua qué trinh cdng nghiép hoa va d6 thi hoa
cling nhu sy tan phéa cia tham hoa thién nhién va cac yéu td tuong tu, dién tich dét
trong laa dang c6 xu huéng giam, gdy ra méu thudn cép bach giita cung va cau lua gao
trén toan ciu. Lam thé nao dé tao ra nhiu thuc pham trén ngay cang it canh dong lta
cling nhu dam bao su cung cép lua gao an toan? Day 1a mot vén @& cp bach ma chiing
ta dang phai dbi mat va khic phuc.Tuy nhién, ning suit lia gao trong qua trinh san
xuét quy md 16n thuong la rat thap. Theo mot khao sat dugc tién hanh bai T chirc
. 'nong nghiép va luong thuc cua Lién hop qudc (FAO) vao nim 1999, san lugng gao

: ffrung binh trén mot don vi dién tich chi la 3,8 t-ha-1 (6,3 t-ha-1 ¢ Trung Quéc). pé
khic phuc van dé nay, Trung Quéc da thuc hién du an tréng lta v6i nang suét cuc cao
(du an trong laa siéu ning suit) trong 30 nim qua dé phat trién tiém nang ning suat
clia cac giong laa cho ning suit cao va nho do, cai thién dang ké san lugng lua gao.
Trong luong hat va s6 luong hat trén mot chuy 1a cac yéut6 quan trong anh hudng dén
qua tr_‘mh san sut ngti cbe, va gia tang kich thudc hat, trong luong hat hodc s6 lugng
hat trén mot chuy 1a mdt phuong phap hiéu qua dé cai thién nang suét lua gejo. Hon
nita, chiéu dai cua hat 1a mot dic diém hinh thai quan trong quyét dinh chét liIQ'ng cla
~ gao. béi v&i cac nha sinh hoc va ndng hoc, diy 1a muc tiéu dang theo dudi nhét dé gia

tang ca san lugng va chat luong cua gao.
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Don yéu cau cdp patent My s6 US 2004/0123343 boc 16 cac polynucleotit hitu
dung dé cai thién céc cdy trong. Céc cy trong chuyén gen thé hién céc tinh chét duoc
cai thién, nhu tinh chiu lanh cta cdy tréng dugc lam ting 1én, tbc do tang trudng, tinh
chiu han cua cay tang 1€n, tinh chiu bénh cua cay tdng Ién, su sdn sinh galactomannan,
su san sinh cac chét didu hoa sinh trudng thuc vat, tinh chéng chiu cua cay tréng dbi
v6i cac thude diét co va cac didu kién siéu thAm thiu ting 1én va ning cao su st dung

nito va/hodc hap thu phospho.

Pon yéu cdu cap patent Nhat Ban s6 JP 2005/185101 boc 1§ cac dong cADN ¢6
d6 dai ddy du cua cac cdy trong va viée sir dung ching. Céc cdy trong ngudn dugc wu
tién la cac cdy ra hoa. Co s& dit liéu vao Uniport: Q6Z2610, EMBL: AP004799 va
EMBL: AP004997 bdc 10 cac trinh tu SEQ ID NO: 1 va 2 giéng nhau nhu dugc xac
dinh & day. ’

" Ca hai don yéu cu clp patent My s6 US 2004/0123343 va Nhat Ban s JP
2005/185101 boc 16 cac protein 1a giéng véi SEQ ID NO: 2 nhu dugce boc 1§ & day.

Pon yéu ciu cip patent Trung Quéc s& CN 101161675 boc 16 gen hat 16n clia
cdy lua GW2 va vi¢c ung dung cia nd. Gen GW2 ¢o thé duoc sir dung dé kiém soat
kich c¢& hat cua cdy trdng, nang cao hiéu suit hodc chét lugng ctia cdy trong, diéu
chinh thoi gian chu trinh cta sy phan bao cé to cua té bao, va duge sir dung lam chat
chi thi phan tir - d& nhan dién c4c loai cdy trong 1a loai hat 16n hoic 1a loai hat nhd.
Ban chét k§ thuit ciia sang ché

Muc dich ctia sang ché 14 d& xudt phwong phap dé lam ting trong luong hat ctia
cdy trong béi protein thu dugc tir lia gao, duge goi 1a OsXCL, trong cdy dich chuyén
gen, no 1a protein sau day:

Protein bao gém trinh tu axit amin nhu dugc thé hién bai SEQ ID NO. 2 trong

phén Danh muc trinh tu;

SEQ ID NO. 2 1a trinh ty axit amin cia OsXCL bao gdm 255 axit amin, trong
d6 ¢6 72 axit amin ki nudc (bao gdm ca prolin), 183 axit amin wa nudc, 34 axit amin
c6 tinh axit va 38 axit amin cé tinh bazo. Protein c6 trong luong phan tir 1a 26,73kda

va diém dang dién 1a 9,8. Day 1a mdt protein mdi chua dugc bao cdo.

Tag nhu duoc néu trong bang 1 c6 thé duoc lién két véi d4u amin hoic diu

carboxyl ciia protein bao goém trinh tu axit amin dugc thé hién boi SEQ ID NO. 2
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trong phin Danh muc trinh tu dé thuén tién cho qué trinh tinh ché protein OsXCL

thudc loai 1).

Bang 1: Trinh tu cua tag

Tag Goc Trinh tw
Poly-Arg 5-6 (thuong 1a 5) RRRRR
Poly-His 2-10 (thwong 12 6) | HHHHHAH
FLAG 8 DYKDDDDK
Strep-tag 11 8 WSHPQFEK
c-myc 10 EQKLISEEDL

Protein OsXCL thudc loai 2) néu trén c6 thé thu duge bang phuong phap tbng
hop nhén tao, hodc ¢o thé thu dugc bang cach tong hop gen ma hda chingtrude khi
biéu hién sinh hoc. Gen ma héa protein OsXCL thudc loai 2) néu trén c6 thé thu duoc
béng xi 1y trinh ty ADN nhw dugc thé hién boi cac bazo tir vi tri 106 dén 870 tinh tir
diu 5° ctia SEQ ID NO. 1 trong phan Danh muc trinh ty bing cach loai bd cac mi bd
ba cia mdt hodc nhiéu géc axit amin, va/hodc gy dot bién nhdm ma bd ba (missense
mutation) mdt hodc nhiéu cap bazo, va/hoic gén trinh tr ma héa mot tag nhu dugce néu

trong bang 1 & dau 5° va/hoic dau 3’ cta trinh tw ADN néi trén.

Gen mi hoa cua protein trén, dugc goi la OsXCL, dugc dua vao trong cay trong

dich theo sang ché.
Gen ma hoa gen 1a cdc gen thudc loai 1) hodc 2) hodc 3) hodc 4) sau day:

1) gen c6 trinh ty ma hoéa nhu dwge thé hién béi vi tri 106 dén 870 tinh tir déu 5° clia

SEQ ID NO. 1 trong ph??m Danh muc trinh tu;

2) gen ¢6 trinh ty ma hoa nhu dugc thé hién béi vi tri 50 dén 873 tinh tir déu 5’ciia

SEQ ID NO. 1 trong phin Danh muc trinh tu;

3) gen lai vdi gen thudce loai 1) hodc 2) ¢ cac didu kién c6 tinh nghiém ngit cao va ma

hoéa protein noi trén;

4) gen c6 do tuong ddng 80%, hodc hon 80% so v6i gen thudc loai 1) hodc 2) va ma

héa protein noi trén.

SEQ ID NO. 1 1a ADN bb trg nguyén ven ma héa OsXCL bao gdm 1062 bazo,
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trong d6, ving 5° khong dich ma bao gdm 105 bazo, ving 3’ khong dich m3 bao gdm
192 bazo, va ving méi hoa bao gdm 765 bazo (tir vi tri 106 dén vi tri 870), ma hoa
protein OsXCL c6 trinh tu axit amin SEQ ID NO. 2 trong phén Danh muc trinh tu.
Trong ving ma hoa, A chiém 15,16% (116), C chiém 40,65% (311), G chiém 32,29%
(247), T chiém 11,9% (91), A+T chiém 27,06% (207), va C+G chiém 72,94% (558).

Diéu kién c6 tinh nghiém ngit cao 1a: dit mang lai trong dung dich tién lai
(dung dich dém natri phosphat 0,25mol/l, pH=7,2, SDS 7%) dé lai so bo & nhiét do
65°C trong thoi gian 30 phut; loai boé dung dich tién lai, va thém dung dich lai (dung
dich dém natri phosphat 0,25mol/l, pH=7,2, SDS 7%, doan nucleotit dugc danh dau
ddng vi) dé lai & nhiét do 65°C trong thoi gian 12 gid; loai bd dung dich lai, va thém
dung dich 1am trong mang I (dung dich dém natri phosphat 20mmol/l, pH=7,2, SDS
5%), rita mang & nhiét do 65°C hai 1an, mdi 1an kéo dai trong thoi gian 30 phut; thém
duhg dich lam trong mang II (dung dich dém natri phosphat 20mmol/l, pH=7,2, SDS
1%), rira mang & nhiét 46 65°C trong thoi gian 30 phut.

Cap mdi duge st dung dé khuéch dai gen OsXCL nguyén ven néu trén hodc

mot doan bét ky cta no ciing dugc boc 10.
Dong té bao chuyén gen chira gen néu trén cling dugc boc 10.
Chung tai t hop chira gen néu trén cling duge boc 1.
Vecto tai td hop chira gen néu trén cling duge boc 10.

Vecto biéu hién tai td hop chira gen OsXCL c6 thé duoc tao cu truc bang vecto
biéu hién & thuc vét di c6. Vecto biéu hién & thuc vat bao gém vecto Agrobacterium
bac hai va vecto co thé duge st dung trong phuong phép ban gen & thuc vét va cac
phuong phdp tuwong ty, nhu pCAMBIA3301, pCAMBIA1300, pBI121, pBinl9,
pCAMBIA2301, pCAMBIA1301-UbiN, pBY505 hodc cac vecto biéu hién thu dugc &
thuc vat khac. Khi tao cAu trac vecto biéu hién tai td hgp véi gen OsXCL, ¢o thé str
dung doan khéi dau tang cuong, doan khai dau lién tuc, doan khoi dau dic hidu mo
hogic doan khoi ddu c6 thé kich thich duoc bét ky mdt cach riéng biét hodc cung véi
cac doan khéi d4u ¢ thuc vat khac, nhu doan khoi dau 35S cua virut kham sup lo
(CAMYV), doan khéi ddu gen ubiquitin (pUbi), doan khoi dau Actin va cac yéu tb

tuong tu trude khi tién hanh phién mé nucleotit ctia gen noi trén.
Ngoai ra, khi tao cu triic vecto bieu hi¢n & thyc vat voi gen theo sang ché, co
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thd st dung yéu td ting cudong bao gdbm yéu t6 ting cudng dich ma va yéu té ting
cuong phién ma. Céc trinh ty tdng cudng nay co thé 14 ma bo ba khoi ddu ATG hodc
ma bd ba khéi d4u cua céc trinh tu lién k& va céc trinh tu tuong tu, can phai giéng
trinh ty ma héa vé khung doc dé dam bao viéc dich ma chinh x4c toan b trinh tw. C6
rét nhidu ngudn tin hiéu didu hoa dich mi va ma bo ba khéi dau, c6 thé ¢6 ngudn gde
tw nhién hodc tdng hop. Trinh tu khoi ddu dich ma ¢6 thé 14 trinh ty khéi dau phién ma

hodc mdt gen cau truc.

Vecto biéu hién & thue vat cn st dung c¢6 thé duge xir 1y, ching han, bing cach
dua gen can biéu hién trong thuc vt dé tao ra enzym c6 kha ning thay d6i mau sic
hoic hop chét phat sang (gen GUS, gen GFP, gen luxiferaza v.v.), chi thi khang khéng
sinh (chi thi gentamixin, chi thi kanamyxin v.v.) hodc gen chi thi hoat chét khang héa
chét (chéng han, gen khang thube diét cd) va cac chi thi tvong tu, dé thuén tién trong

qua trinh xac dinh va sang loc t€ bao hodc cdy chuyén gen.

Cu thé, vecto tai t6 hop néu trén co thé 1a vecto tai td hop thu duge bang cach

xen gen noi trén vao vi tri da tach dong cua vecto biéu hién 163-1300;

trong do, phuong phap tao cAu tric vecto biéu hién 163-1300 bao gdm budc nbi bing
ADN chira doan khéi ddu kép 35S duge tao ra bing cach cit pJIT163 bang enzym
Kpnl va Xhol v§i mot doan 16n dugc tao ra bang cach cit pPCAMBIA1300 bang

enzym Kpnl va Sall d8 tao ra vecto biéu hién tai t hop.

Muc dich coa sang ché d& xuit phwong phap lam ting trong lugng hat cia ciy
chuyén gen. Phuong phép lam ting trong lugng hat cta cay chuyén gen bao gdm buéc
dua gen ndi trén vao cdy trdng dich dé tao ra cay chuyén gen c6 trong luong hat 16n

hon trong lugng hat cua cay tréng dich.

Ciing dugc boc 10 trong sang ché 14 phuong phép lam tang chidu dai hat cua cy
chuyén gen. Phuong phép lam ting chidu dai hat cta cdy chuyén gen bao gdm buéc
dua gen néu trén vao cdy dich dé tao ra cdy chuyén gen c6 chidu dai hat dai hon chiéu
dai hat ctia cdy dich.

Ciing dugc bdc 10 trong sang ché 1a phuong phép lam ting s6 luong hat trén
mdt chuy cua cay chuyén gen. Phuong phap lam ting sb luong hat trén mot chiy clia
cdy chuyén gen bao g0m bude dua gen néu trén vao cay dich dé tao ra cay chuyén gen

¢6 s6 lugng hat trén mdt chuy 16n hon so v6i s6 lwong hat trén mot chily cta cay dich.
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- Ciing dugc boc 1 trong sang ché 1a phuong phap tao ciy chuyén gen co 1a
xodn. Phuong phap tao cay chuyén gen c6 14 xoan bao gdbm budéc dua gen néu trén vao

cay dich dé tao ra cay chuyén gen cé 1a xoan.

Gen néu trén dugc dua vao thuc vét dich nho vecto tai td hop néu trén. Vecto
“biéu hién & thuc vat mang gen OsXCL c6 thé duoc bién nap vao té bao thuc vat hodc
mo thyc vat nho plasmit Ti, plasmit Ri, vecto virut thuc vat, cadc phuong phap sinh hoc
thuong quy, nhu phuong phép bin gen, dwa gen qua con dudng dng hat phin, vi bién
nap, bién nap dién, bién nap qua Agrobacterium va cac phwong phap tuong tu. |
Cay trong noi trén c6 thé 1a cdy trong hai 14 mim hodc cdy trong mot 14 maim;
ciy trong mot 14 mam dugce wu tién 1a lua gao, va cdy trong hai 14 mdm c6 thé 1a
Arabidopsis thaliana.
MG ta vén tit cdc hinh vé
Fig.1 thé hién két qua cua phéan tich dién di trén gel agaroza ADN bd tro
OsXCL dugc khuéeh dai béng PCR, trong d6, duong 1 1a chi thi ADN; duong 2 va 3 1a
ADN b trg OsXCL. -

Fig.2 12 hinh v& khing dinh qué trinh cit bing enzym HindIIl va EcoRI sau khi
ndi OsXCL vao vecto T, trong d6, dudng 1 1a chi thi ADN; duong 2 dén 5 1a két qua
cit bing enzym EcoRI va HindIll vecto tach dong ADN bd trg OsXCL.

'Fig.3 14 hinh v& khing dinh qu4 trinh cét bang enzym BamHI sau khi néi ADN
bd trg OsXCL vao vecto T; P1, P2, P3 va P4 1a céc bing ciia plasmit ADN bb trg Os
XCL trudc khi cit bang enzym BamHI; 1, 2, 3 va 4 1a cac bang ctia plasmit ADN b
© trg OsXCL sau khi cit bang enzym BamHI, M 1a chi thi ADN.

Fig.4 12 ban dd cua pJIT163.

Fig.5 1a ban db ctia pCAMBIA1300.

Fig.6 12 mot phan ciia ban db cta vecto pMD18-T chira OsXCL.

Fig.7 14 hinh v& khang dinh qua trinh cét bing enzym EcoRI sau khi ndi OsXCL
vao vecto biéu hién; duong 1 dén 5 la Kkét qua cat vecto biéu hién bing
enzymFEcoRIOsXCL.

Fig.8 la hinh v& khing dinh qué trinh cit bing enzym Hindlll sau khi ndi

OsXCL vio vecto biéu hién; duong 1 dén 5 1a két qua cit vecto biéu hién OsXCLbing
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enzym HindIII.

Fig.9 la hinh v& khing dinh qué trinh .cét bang enzym EcoRI va HindIIl riéng
biét duoc tién hanh lan luot trén plasmit dugc phén lap tir Agr_obacterz’um; duong 1,
' chi thi ADN; duong 2, két qua cua plasmit vecto bidu hién OsXCL sau khi cit bing
“eénzym EcoRI; duong 3, két qua cta plasmit vecto biéu hién OsXCL sau khi cit bang

énzym HindIIl.

Fig.10 12 hinh vé khang dinh két qua cta phan tng PCR duoc tién hanh v6i mdi
dugc thiét ké theo gen khang hygromyxin. Trong d6, M 1a chi thi ADN; duong 1 dén 9
va 12 dén 21, két qua PCR cua gen khang hygromyxin dugc tién hanh véi ADN hé
gen cla lia chuyén gen OsXCL la khuon; duong 10 va 22, gen khang hygromyxin
dugc khuéch dai bing plasmit vecto biéu hién 14 khudn dugc st dung la dbi ching

duong; duong 11 va 23, d6i chimg am khong ¢6 khudn (nudce).

Fig.11 la phén tich qua trinh biéu hién twong d6i cta phan tng PCR thoi gian
thuc dinh lugng dugc tién hanh trén thuc vat TO 93-11 duoc bién nap gen OsXCL. S1,
lna déi chL’rng khong chuyén gen; S2, laa dbi ching v6i vecto tréng khong c6 gen
OsXCL;.S3-S25,lta T0 93-11 chuyén gen OsXCL.
Fig.12 1a hinh anh vé hat cta lua chuyén gen OsXCL va hat ctia cdy lta dbi
ching.
“Fig.13 1a hinh 4nh cta cay laa thé hé TO chuyén gen OsXCL véi 14 xodn va lua
thé hé T2 voi gbe 14 thang bi xoan & giai doan muodn.
Fig.14 la hinh anh thé hién s luong he_it trén mot chuy duoc gia tang cua thé he
- T2 ctia lta chuyén gen 9311 bidu hién qua mtrc gen OsXCL.
_ Fig.15 1a biéu do thé hién qua trinh sinh trudng cta hat cia lia chuyén gen
9311 biéu hién qua mirc gen OsXCL.
Fig.16 hinh anh thé hién Arabidopsis thaliana biéu hién qua mirc gen OsXCLco
s6 lugng qua duogc gia ting va 1a xoan.
M6 ta chi tiét sang ché
Sang ché s@ duoc mo ta chi tiét hon khi tham khao phén vi du thuc hién sang
ché duéi ddy, tuy nhién, cac vi du sau day s€ khong han ché pham vi bao ho.cua sang
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Mbi phuong phép trong phan vi du thyc hién sing ché sau day déu 14 nhitng
phuong phap thuong quy, trir khi ¢6 quy dinh khéc.
Vidu 1:tao lua chuyén gen ¢co nhiéu hat 16n va dai va 14 xoin
I. Tao chu trac vecto bidu hién tai t6 hop
1. Tach dong gen OsXCL

Mot cdp mdi dugce téng hop nhén tao co dau 5°dugc thém 1an lugt cac vi tri cét

cuia enzym Ncol va BamHI. Mobi xudi va mdi nguge cé trinh tu nhu sau:
F: 5- CCATGGGAATCCAATCCACTCCACTCCACC-3 (30);
R: 5- GGATCC CTAATAGGCGGTGTGGTGTTGCG -3 (29).

ARN, dugc tach chiét tir lta Pei’ai 64S (Chinese National Center for Rice
Hybridization and Breeding, Changsha, China), dugc phi€n mé nguoc dé tao ra soi thir
nhit ciia ADN b6 trg.

PCR duge thuc hién dé khuéch dai ADN b trg nhu dugc thé hién bdi SEQ ID
NO: 1 véi ciip mdi xudi va nguge néu trén va ADN bd trg cua lGa Pei’ai 64S lam
khuon. Phan ung PCR bit ddu véi qua trinh bién tinh so bd & nhiét do 94°C trong thoi
gian 5 phut dudi nip binh phan tng néng ¢ nhiét do 105°C, sau d6 1a 32 chu ky bién
tinh & nhiét do 94°C trong thoi gian 30 gidy, gin mdi & nhiét d§ 56°C trong thoi gian
30 giay, kéo dai chudi & nhiét do 72°C trong thoi gian 1 phut 20 gidy, két thic bing
qué trinh kéo dai chudi cudi cling & nhiét do 72°C trong thoi gian 10 phut, va nhiét do

duoc duy tri & nhiét do 22°C.

Hé phan ung PCR la nhu sau:

ddH,0 3,25ul
dém 2xGC I 12,5ul
Mobi-1(10pM) 2ul
Mbi -2(10uM) 2ul
dNTP 4l
ADN bb tro khuon 1ul
LA Tagpolymeraza 0,25ul
Téng thé tich 25ul

Phan tich dién di trén gel agaroza dugc thyc hién b%mg dém dién di TAE, va cac
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doan duoc tao ra cé kich thude khoang 800bp (Fig.1) dugce goi la OsXCL.

Cac bang OsXCLnéu trén dugc thu lai bang phuong phap cit va chiét gel st
dung bd kit TITANGEN. Poan khdi phuc dugc duoc ndi vao vecto pMDI18-T (TA

Cloning, Jinan TaiTianHe Biotechnology Limited Company), va hé ndi 1a nhu sau:

Trinh tu xen 4,5u
VectoT 0,5ul
Dung dich I Sul
Tdng thé tich 10ul

Qué trinh nbi kéo dai trong thoi gian 2 giv, va vecto duge bién nap vao té bao
¢6 hoat luc E.coli DH5a, té bao cy trai trén dia, va sang loc bing ampixilin. C4c thé
tach dong don duogc chon, tir d6 plasmit dugc phéan 1ap va xac dinh bang phuong phap
cit bang hai enzymHindIIl va EcoRI. Qua trinh phén cit bing enzym chi ra sy c6 mit

cua biang OsXCLco kich thude khoang 800bp, nhu duge thé hién trén Fig.2.

Plasmit dugc cit bang BamHI dé xic dinh huéng theo d6 doan OsXCL dich
duoc nbi vao vecto T, va két qua, nhu dugc thé hién trén Fig.3, 1a: vi vi tri cit cla
BamHI dugc thém vao mdi xudi, nén viéc xen nguoc dong vao vecto T s& tao ra mot
bing c6 kich thudc khoang 840bp; trén Fig.3, P1, P2, P3 va P4 thé hién plasmit chua
bi cét, kich thudc bang cla cac plasmit ndy dugc chi ra theo don vi 1kb cliing véi chi
thi & bén phai,va 1,2,3 va 4 thé hién két qué sau khi cét, kich thudc b%mg duoc chira
theo don vi 1kb cung véi chi thi & bén trdi. So sanh két qua, co thé thdy ring trir
plasmit 4, cac plasmit 1, 2 va 3 déu dugc cit md, va doan trinh ty dich duoc ndi xubi
dong (nghia 13, mdi doan khoang 800bp). Dung dich vi khuén twrong Gng v6i plasmit 1,
2 va 3 dugc doc trinh tu, va két qua doc trinh tu chi ra réng doan OsXCL dich co6 trinh
tu 1a tir vi tri 50 dén 873 tinh tir ddu 5° ctia SEQ ID NO: 1, va ORF (khung doc md)
ctua gen OsXCL c6 trinh ty hoan toan giéng v0i trinh tu duogc thé hién boi cac vi tri

106 dén 870 tinh tir ddu 5° cia SEQ ID NO: 1.
2. Tao chu truc vecto biéu hién tai td hop
1) Tao cAu truc vecto biu hién 163-1300

pJIT163 (pGreen, http://www.pgreen.ac.uk/) nhu dugc thé hién trén Fig.4 dugc
cit bang enzymKpnl va Xhol, va két qua cit bing enzym dugc xac dinh thong qua

dién di trén gel agaroza trude khi khoi phuc biang ADN chira doan khoi dau kép 358S.
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Nhu duoc thé hién trén Fig.5, pCAMBIA1300 (Cambialabs,
http://www.cambia.org/daisy/bioforge_legacy/3725 html) dwoc cit bang enzym Kpnl
va Sall, va cac doan lén duge thu lai. Xhol va Sall 1a cac isocaudarner. Hai doan vira

thu lai dugc ndi bang T4 ligazaqua dém dé tao ra vecto phirc 163-1300.
2) Tao cu tric vecto biéu hién tai tb hop

Vecto T chira OsXCL, nhu dugce thé hién trén Fig.6, duoc ct bé‘mg cac enzym
Ncol va BdeI (néu BamHI hoat ddng trén vi tri cat enzym dugc dua vao & vi tri 872
thdong qua viéc thiét ké moi hodc vi tri cit enzym trén vecto T & vi tri 887, doan dugc
thu lai s& chira ma b ba két thic cia OsXCL ORF). Vecto biéu hién 163-1300 ciing
duoc cit bang hai enzym nay, dugc thu lai va sau dé dugc nbi, nghia 13, gen OsXCL
duoc ndi vao vecto biéu hién 163-1300, dé tao ra vecto biéu hién tai tb hop, dugc goi
1a OsXCL-163-1300, duoc khing dinh bing cach cit 1an lugt bing enzym HindIll va
EcoRI. Nhu duogc thé hién trén cac Fig.7 va 8 (1, 2, 3, 4 va 5 la cdc bang cia vecto
biéu hién OsXCL sau khi cét enzym), két qua chi ra réng 1,3,4vas déu chira bang

dich chinh xé4c c6 kich thude khoang 1600bp chira OsXCL.
I1.Tao va phat hi¢n lua chuyén gen co hat dai va 14 xoan
1. Tao lua chuyén gencéo nhiéu hat 16n va dai, va 14 xodn

Vecto bidu hién tai t hop trong buée 12 dugc st dung dé bién nap
Agrobacterium BEHA105 (dugc ban boi Tiangen Biotech (Beijing) Co.,Ltd.) bing
phuong phap dong lanh — giai lanh dé bién nap Agrobacterium. Plasmit dugc phan 1ap
tlr Agrobacterium dugc tién hanh cit 1an luot bang enzym EcoRI va HindIIl (Fig.9).
Trong d6, cic bude ctia phwong phap dong lanh — giai lanh dé bién nap Agrobacterium

la nhu sau:

Té bao Agrobacterium EHA105 c6 hoat luc duge bdo quén ¢ nhiét do -70°C
dugc 14y ra va cho vao bé d4 dé giai lanh; 10 dén 20pul ADN plasmit pPCAMBIA1300-
2xCaMV35S-OsMsrI-CaMV35S-Term (khoang 1 dén 2pg) dugc thém vao 200ml té
bao Agrobacterium hoat lyc da giai lanh dugc khudy bang diu cdn vo trung, va dé yén
trong vai phit; hdn hgp duge cho vao nito 1ong trong thoi gian 1 phit, va cho vao
trong bé nudc & nhigt do 37°C trong thoi gian 5 phut, sau do, 700 dén 800p! moi
truong LB 16ng dugce thém vao, sau do 1a lic & nhiét do 28°C & téc dd 200 vong/phut

trong thoi gian 4 gio; ly tdm & tdc dd 1000 vong/phit trong thoi gian 30 gidy, mot
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phin cta dich ndi sau ly tim dugc loai bd, giit lai 100 dém 150pl, phan gitr lai nay
duoc tai phan tan bang cach hit va phun bang du con, va trai trén dia LB chita
Kanamyxin50mg/l, Rifampixin 50mg/lva clomyxetin 34mg/l; sau d6 dia dugc 1on

nguoc lai va nudi cdy & nhiét d9 28°C trong thoi gian 2 ngdy.

Agrobacterium tumefaciens tai td hop dugc xac nhan néu trén dugce st dung dé
lay nhiém mo seo cta lta 93-11 (ChineseNationalCenter for Rice Hybridization and
Breeding, Changsha, China) bing phuwong phép truyén nhiém. Sau d6, md seo da lay
nhidm duoc nudi cdy trong moi trudng chon loc chira hygromyxin (50mg/1) dé tao ra
thuc vat dugc tai sinh khang hygromyxin.

ADN hé gen duoc tach chiét tir 14 cia cdy khang hygromyxin, va dugc ding 1a
khuén dé thuc hién phan tng PCR x4c nhén véi mdi dugc thiét ké dua trén gen khang
hygromyxinsau day:
pC13-hyg-F: 5’- ACCTGCCTGAAACCGAACTG-3’;
pC13-hyg-R: 5’-CTGCTCCATACAAGCCAACC-3’.

Két qua x4c nhén dugc thé hién trén Fig.10, bing dich thu dugc & cac duong 1,
2,3,4,5,6,12, 13, 15, 16, 18 va 20, téng sb 12 dong thuc vat, nghia 13, tong sb c6 12
cay duong tinh & thé hé TO cua cay chuyén gen (gen hygromyxincé lién quan gin véi
OsXCL d3 duogc két hop vao hé gen cua lua).

2. Phén tich phat hién

Luaa chuyén gen OsXCL néu trén dugc chuyén vao nha kinh dé tré)ng, duoc boc
lai va tu thu phén, va hat tir lua chuyén gen duogc thu lai.

Trong khi do, lua chuyén gen vecto biéu hién 163-1300 khong c6 gen OsXCL
duogc str dung 1a dbi ching vecto trbng; va lia khong chuyén gen ciling duge sir dung
lam dbi chimg.

1) Phét hién bang PCR dinh lugng

Phan tng PCR dinh lugng dugc thuc hién trén lua chuyén gen OsXCL va laa
khong chuyén gen véi trinh tu mdi ADN 108-F va 108-R cua gen OsXCL; két qua
dugc thé hién trén Fig.11, OsXCL c6 mitc do bidu hién twong ddi thip & lua khong
chuyén gen 93-11, va mirc do biéu hién duoc gia ting dang k& & lta chuyén gen

OsXCL.
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Trong d6, mdi cho phan tng RT-PCR 1a nhu sau:
108-F: 5°-CCGCCATCATCCAAACTGA-3’(Tm 59, PCR 56);

108-R: 5’~-GGTGACCACGCCCTTCTTC-3’(Tm 59, PCR 56).

Hé RT-PCR
Hoa chat Nong do Thé tich (ul) | Thétich | Nong dd cudi
(UL cung (UM)
+ RT -RT

Dung dich phan | 2% 5,0 5,0 1x
ing master 2x
Hon hop | 100x 0,1 0,0
QuantutyTec RT
Moi 108-F 20,0 uM 0,2 0,2 0,4
Mbi 108-R 20,0 M 0,2 0,2 0,4
Nudc khong chura 0,5 0,6
ARN
ARN khuodn 5 ng/pl 4,0 4,0 20 ng/phan ng
Tong sO 10,0 10,0
S6 luong chu kyPCR diéu kién duong cong néng chay
48°C/30 phut, 1 chu ky 95°C/15 giay
95°C/10 phaut, 1 chu ky 60°C/20 gidy
95°C/15 gidy, 56°C/1 phut, 40 chu ky 95°C/15 gidy

2) Quan sét kiéu hinh va thdng ké

A Hat tir cdy TO cua loa chuyén gen OsXCL93-11, d6i ching vecto trong va laa
khong chuyén gen 93-11 duogc xac dinh trong lugng va do trong lugng cta 100 hat va

chiéu dai hat, va cdy TO dugc quan sat va dém so luong cay co 1a xoan.

Thir nghiém dugc nhic lai 3 1an, va két quéa duogc thé hién trén Fig.12 va trong
bang 2. So vai lua khong chuyén gen 93-11 va ddi chiing vecto trbng, lta chuyén gen
OsXCL c6 mirc do gia ting déng ké v& trong lwong ctia 100 hat va chidu dai hat. Trong
do6, so véi laa kiéu dai, trong lwgng ctia 100 hat cua laa chuyén gen OsXCL dugc gia
tdng 25,1% tinh theo trong lugng twoi va 23% tinh theo trong lugng khd, chiéu dai hat
duoc gia ting 1/4, va mirc d§ hat bac bung (chalky grain) duoc giam di (cai thién chét

lugng gao).
Bang2: Trong lugng cua 100 hat va chiu dai hat cta lua TO
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Lua chuyén gen|DP&i ching vecto | Liia khong chuyén
OsXCL trbng gen

Chiéu dai hat (mm) 11,3833+0,08868 8,7027+0,08997 8,6167+0,07836

Trong lugng cia 100 | 4,224+0,11 3,401+0,08 3,377+0,10

hat

(trong lugng tuoi) (g)

Trong lugng cua 100 | 3,36+0,09 2,761£0,07 2,73+0,09

hat

(trong lugng kho) (g)

Chu y: trong lugng kho cua hat thu dugc bang cach phoi hat & nhiét d9 37°C trong thoi

gian 3 ngay trude khi xac dinh trong luong.

So vé6i lia khong chuyén gen va dbi chimg vecto tréng, cdy TO cua lua chuyén

gen OsXCLc6 14 rong hon mot chat va 14 xodn mot cach déng ké (Fig.13). Cay c6 la

xodn chiém dén 90% sé cay lta chuyén gen OsXCL. Hién tugng xoén bét dau tir gbc 14

va, & giai doan mudn, phan trén clia 14 s€ mo ra.

B. S6 lugng hat trén mot chity cta cay T2 biéu hién qua mc gen OsXCL va cay

d6i chimg duoc bién nap vecto pPCAMBIA1300-163 trbng duge dém, va sd luong cay

T2 ¢6 14 xodn dugc quan sat.

Thir nghiém duoc 13p lai ba 14n. Fig.14 va bang 3 thé hién sb lugng hat trén mot

chuy. So véi ddi chimg vecto tréng, laa chuyén gen 9311 biéu hién qua muc gen

OsXCL ¢6 muc do gia tangsd lwong hat trén mot chuy dang ké.

Béang 3: Mitc d6 gia tang s6 lugng hat trén mot chiy cua lia chuyén gen 9311 biéu

hién qua mac gen OsXCL
Chuy | Chuy | Chuy | Chuy | Chiy | Chay [ Chy | Chily | Chuy | Chuy | Téng | S lugng | %
1 |12 |3 |4 |5 |6 |7 |8 |9 |-10 |0 |hat/chiy]gia
luong tang
hat
Lia 213 | 183 |[215 [268 [191 [234 |188 [258 [244 |[261 |2255 |225,5 11,0
dugc
bién
nap
OsXCL
9311"
Lua 190 195 [220 [187 [201 [221 |204 [196 [223 |195 |2032 |203,2
duoc
bién
nap
vecto
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tréng
9311

* Dong ltia chuyén gen C3-3

Fig.13 thé hién két qua mic do xodn l4. Géc 14 ctia laa chuyén gen 9311 biéu

hién qua mtrc gen OsXCL bat dau xodn ¢ giai doan mudn.

C. Ba muoi hat dugc chon tir cdy T3 biéu hién qua mutrc gen OsXCL va cdy bi

chung duogc bién nap vecto pCAMBIA1300-163 tréng, va duge xac dinh chiéu dai hat.

Thtt nghiém duoc lap lai 3 14n, va két qua dugc thé hién trén Fig.15. Cay dbi
chimg vecto tréng c6 chiéu dai hat trung binh 1a 8,62mm; cay biéu hién qua mirc gen
OsXCL c6 chiéu dai hat 1a 11,38mm, dai hon 24,30% so v6i chidu dai hat ctia cay dbi

chimg duogc bién nap vecto tréng.

Do do, tht ca cac dong cdy chuyén gen biéu hién qui muc gen OsXCL déu c6

kiéu hinh 12 chiéu dai hat va trong luong hat dugc gia tang tir thé hé TO dén T3.
Vi du 2: Tao Arabidopsis thaliana chuyén gen

Vecto biéu hién tai td hgp OsXCL-163-1300 thu dugc theo phuong & Vi du 1,
va sau do duge két hop vao hé gen ciia Arabidopsis thaliana (Col-0, dugc ban boi
Arabidopsis Biological Resource Center, ABRC) bing phuong phap floral-dip qua
trung gian Agrobacterium; qua trinh sang loc dugc thyc hién trong mdi trudng MS
chira hygromyxin (50mg/l), hat cta thé hé T2 dugc sang loc lién tuc trén mdi trudng
MS chira hygromyxin, va dong thuc vét c6 ty 1€ phan ly 3:1 dugc chon dé sang loc lién
tuc & thé hé T3; néu 100% hat trong thé hé T3 co thé sinh trudng trén MS chta
hygromyxin, ddy co thé coi 13 cdy dong hop tir, va nhu vy da thu dugc Arabidopsis

thaliana chuyén gen biéu hién qua mirc gen OsXCL.

Ddng thdi, Arabidopsis thaliana dugc bién nap vecto biéu hién 163-1300
khong c6 gen OsXCL dugc st dung la d6i chung vecto tréng.

Thé hé T3 cta Arabidopsis thaliana chuyén gen biéu hién qua mtrc gen OsXCL
va dbi chung vecto tréng duoc tao ra, dém sé lwong qua va sb luong 14 xoan. Két qua
duoc thé hién trén Fig.16, Arabidopsis thaliana chuyén gen biéu hién qua mirc gen
OsXCL c6 sb luong 14 xodn va sé luong qua gia ting dang ké.

Kha nang ing dung trong cong nghiép
Lua chuyén gen OsXCL dugc tao ra bdi phuwong phap cliia séng ché co trong
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lugng ctia 100 hat 1€n téi 4,224g, so véi dbi ching kiéu dai, c6 mtrc d6 gia tang 25,1%
vé trong luong, muc do gia ting Y vé chidu dai hat va muc do gia ting 11% vé sb
lugng hat trén mot chuy. OsXCL dugc bidu hién qua muc & lGa, gay ra kiéu hinh 14
xodn va su gia ting dang ké chidu dai hat va trong lugng ctia 100 hat cling nhu cai
thién chét luong gao va sb luong hat trén mdt chiy. Viéc tmg dung OsXCL khong chi
gia ting ning suit, ma con cai thién chét lugng gao; hon nita, gen ndy khdng c6 anh
huong bat lgi 1én qua trinh sinh trudng va phat trién cua laa. Do d6, phwong phap st
dung gen nay la mot gen ly tuéng @8 cai thién chét luong cua hat ngii cdc, nhu gao v.v.
bang phuong phip bién d6i cong nghé sinh hoc va di truyén, va s& déng vai trd tich

cuc trong qua trinh san xuat an toan lua gao va céac loai ngii coc khéc.
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YEU CAU BAO HO

- L. Phuong phap lam ting trong lugng hat cia cay trdng, bao gébm budc dua gen vao
trong cdy trong dich dé tao ra cay chuyén gen vdi trong lugng hat duge lam ting 1én so

vai cdy trong dich, tro_ng d6 gen duoc chon tir bét ky trong s6 cac gen dudi day:

a) gen, ma ma hoa protein bao gbm trinh ty axit amin duoc thé hién béi SEQ ID NO.

2; |

b) gen, ¢ trinh ty ma hoa nhu duge thé hién boi céc vi tri 106 dén 870 tinh tir dau 5'

ctia SEQ ID NO. 1;

¢) gen, c6 trinh tu ma hdéa nhu dugce thé hién bdi cac vi tri 50 dén 873 tinh tir dau 5'

cua SEQ ID NO. 1;

" .d) gen, lai v6i gen dugce xac dinh trong muc b) hodc ¢) néu trén duéi cac dicu kién co

~tinh nghiém ngét cao va ma héa protein dugc xac dinh trong muc a);

e) gen, thé hién do tuong déng hon 80% vé&i gen dugce x4c dinh trong muc b) hodc c¢),

trong d6 gen ma hoa protein dugc xac dinh trong muc a).

2. Phuong phép theo diém 1, khac biét & chS) gen duoc dua vao trong cdy trong dich
nho vecto tai td hop bao gdm gen dugc chon tir bét ky trong sd cac gen dudi day:

a) gen, ma ma hoa protein bao g61n trinh tu axit amin dugc thé hién béi SEQ ID NO.
2; |

b) gen, c6 trinh ty ma hoa nhu dugc thé hién boi cac vi tri 106 dén 870 tinh tir dau 5'

~cta SEQ ID NO. 1;

"¢) gen, c6 trinh tu ma hoa nhu dugc thé hién béi cac vi tri 50 dén 873 tinh tir dau 5'

cua SEQ ID NO. 1;

d) gen, lai voi gen dugc xac dinh trong muc b) hodc ¢) néu trén dudi cac di€u kién co

tinh nghiém ngat cao va ma hoa protein dugc xac dinh trong muc a) né€u trén;

¢) gen, thé hién do tuong ddng hon 80% v&i gen duge xac dinh trong muc b) hodc ¢)

néu trén, trong d6 gen nay ma hoa protein dugc xac dinh trong muc a) néu trén.

3. Phuong phap theo diém 2, trong d6 vecto tai td hop 1a vecto tai t6 hop thu duoc

_ bang cach xen gen, nhu dugc xac dinh trong diém 1 bdi cac muc (a), (b), (c), (d) hodc
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(e), vao trong vi tri da tach dong cta vecto biéu hién 163-1300; trong do, phuong phap
tao cu tric vecto biéu hién 163-1300 bao gdm budce ndi bang ADN chira doan khéi
dau kép 35S duogc tao ra bang cach cit pJIT163 bing enzym Kpnl va Xhol véi mot
~ doan 16n duoc tao ra bang cach cit pCAMBIA1300 bang enzym Kpnl va Sall dé tao ra

vecto biéu hién tai to hop.

4. Phuong phap theo diém bét ky trong s6 cac diém tir 1 dén 3, khac biét & chS} cay
trong 1a cdy hai 14 mam hoic cdy mot 1a mam; cay tréng duoc vu tién 1a cay lua hoac

Arabidopsis thaliana.
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DANH MUC TRINH TV

<120> PHUONG PHAP LAM TANG TRONG LUONG HAT CUA CAY TRONG

<130> CGGN
<160> 2

<210> 1

<211> 1062
<212> ADN
<213> Oryz

<400> "1

ctcacacacc
caccccgega
gccgccgceag
cgcggcgecg
gcggagggcg
ctggcgecgg
gaccgcagcc
acctactgcg
aagagcgcgt
ctcgtcggcg
caccacgccg
cagcagaaga
gagatggaca
cggcggeegc
ctcggceggt
aactgattac
ttttcggcga
atggaaaaag

<210> 2 .
<211> 255
<212> PRT
<213> Oryza

<400> 2
Met Pro
1

Ser

Pro

Leu His
Glu
35

Leu

ASp ASp

Ala Gly
50

Glu Leu Ala
65 -
Ala

Tyr Pro

Ala Sef Thr
Ala
115
Gly

Arg Ser

Thr
130
Leu

Ser
Asp val
145
Phe

Ala. phe

ARL92496

a sativa

acaccacacc
tctcctctec
ccgcgatggce
acggcgtcga
ccgggctcga
ccgacgacat
tcctcgacct
cgtggacgcc
ccaccggegg
ccggeggecg
ccgcgecgec
agcagagcgc

-tggccaccgc

agcaagcctc
cgcaacacca
tagtggtagt
aattcgagtc
agaggaatga

sativa

Ala
5
Leu

Ser
Thr
Ala Thr
Asp Leu
Pro Ala
Phe

85
Ala

val

Ala
100
Pro Gly

Gly Glu

Gly Ala

Ala
Ile
Pro
Asp
Asp
70

Asp
Pro
Ser

Ser

Gly

aacatcgagc
tctcgtctec
gcagtcgccg
cgacgatgag
cctcgacttc
cttcgcgcac
ctcgceccggce
gcgcteggeg
agagtcgtcg
ctcccgeagce
atcatccaaa
cgtgaagacg
gcacaggctc
gtacctgacg
caccgcctat
tgttgttaaa
gagatttctc
aatttgagag

Ala Ala

Ser Phe
Ser
40
Phe Ala
55
Asp Ile

Arg Ser

Ser Ala

Gly
120
Ser

Pro

Ser
135

Gly Arg

150

His
165

Leu

His

His Ala

gcgtcgagtc
ggcgaagacg
cgcagcctcc
gccacgcccg
gcgttcgegce
ggccgcatcg
gacgcctcca
ccgggctecge
tcgtcatcgce
gacggcaagg
ctgaagactc
aagccggcegg
ttctacagca
taccgaccgg
tagtttaatc
ttaattgttt
gtttgtacta
atgattttgt

Ala
10
Arg

Ala Met

Gly
25
val

Gly

Asp val

Phe Ala Pro
His
75

Asp

Phe Ala

Leu
90
Thr

Leu

Asp
105
Arg

Tyr

Asp Arg

Ser Ser Arg
Ser
155

Pro

Ser Arg

Ala
170

Ala

-27-

gaatccaatc
acgtgatgcc
acacgctgat
cgtcggtcga
cgccggtgtce
tgccggegta
cggcggegec
ccggccgcga
ggcgctggeg
acaagttcgc
ctcctccccc
Cgaagaaggg
aggccagcgce
cgttcagcgg
acttggtcaa
tgttgtaaaa
gaaccttatc
ct

Ala GlIn Ser

Ala Asp Gly

Gly Asp Ala

Pro val Ser

60

Gly Arg Ile

Leu Ser Pro

Cys Ala Trp

110

Phe Pro Lys
125

Arg Trp
140

Asp

Arg

Gly Lys

Pro Ser Ser

cactccactc
acccagcgcec
cagcttcggc
cgttggtgac
ggcggccgag
cccggtgttc
ctccgcecgac
caggttcccc
cctgcgcgac
cttcctgceac
tcaacaacca
cgtggtcacc
cggcggcgac
cctcttegeg
taaccaaacc
gtgttcaaaa
atgtacataa

Pro
15
val

Arg
Asp

Glu Gly

Ala Ala

val Pro
80
Gly Asp
95
Thr Pro

Ser Ala

Leu Arg

Asp Lys
160
Lys Leu
175 -

60
120
180
240
300
360
420
‘480
540
600
660
720
780
840
900
960
1020
1062



Lys
val
et
Asp

225
Ser

Thr
Lys
Ala

210
Arg

Gly

Pro
Thr
195
Thr
Arg

Leu

Pro
180
Lys
Ala

Pro

Phe

Pro
Pro
His
Gln

Ala
245

Pro
Ala
Arg
Gln

230
Leu

Gln
Ala
Leu
215
Ala

Gly

Gln
Lys
200
Phe
Ser

Arg

20276

Pro Gln Gln
185
Lys Gly val

Tyr Ser Lys
Tyr Leu Thr
235

Ser Gln His
250

-28-

Lys
val
Ala
220
Tyr

His

Lys
Thr
205
Ser
Arg

Thr

Gln
190
Glu
Ala

Pro

Ala

Ser Ala
Met Asp
Gly Gly
Ala Phe

240

Tyr
255





