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TOM TAT

Viéc dan nhan va xac dinh ngudn gbc cay
tréng bién déi gen |a can thiét cho viéc thuong
mai va kiém soat céy trong trén thé gi6i va &
Viét Nam. Gen CpTl mé héa cho nhan té trc
ché trypsin, nguyén nhan dan dén tinh khang
nhiéu loai cén tring. Do dé CpT! duoc st
dung trong nhiéu cay tréng chuyén gen déc
biét /a cac loai lua gao chuyén gen c6 nguén
géc tir Trung Quéc. Trong nghién clu nay,
ching t6i xay dung quy trinh Real-time PCR

nham phét hién gao chuyén gen CpTI. Quy
trinh Real-time PCR v&i cdp méi CpTI-F va
CpTI-R, ndéng dé mbi 300 nM, néng do6 SYBR
Green | 1a 0,5X, nhiét dé bat cdp 1a 62 °C cho
thdy c6 thé phét hién chuyén biét gen CpTI.
Hiéu qué khuéch dai cua quy trinh dat 94,6
%, giodi han phat hién la 50 ban sao. Bén canh
dé sén phédm khuéch dai cia gen CpTI ciing
duoc dong hoa trong plasmid pBluescript dé
lam chdeng dwong cho quy trinh.

Tur khod: CpTl (Cowpea Trypsin Inhibitor), Real-time PCR, GMO, chuyén gen, khang con

trung
MG PAU

Sinh vat bién d6i gen (viét tit 1a GMO -
Genetically modified organism) Ia sinh vat c6 vat
liéu di truyén da duoc bién doi, thay thé, thém vao
mét hay nhiéu gen ma ty nhién né khéng c6 san,
nham phuc vu cho y muén caa con ngudi nho cong
nghé gen (European Commission, 2001). Viéc sir
dung gidng cay trong bién doi gen trén thé gioi
hién nay van con nhiéu tranh cai; mot bén ung ho
cdy trong chuyén gen vi né mang lai hiéu qua kinh
té, tao nén nhiing tinh trang méi ma lai tao truyén
thdng khong dap tung duoc; mot bén phan déi vi
lo ngai nhitng rai ro ma né c6 thé gay ra ddi voi

suc khoé con nguoi, dong vat va da dang sinh hoc.
DU ngay cang c6 nhiéu loai cay trong bién doi gen
dugc cp phép str dung (bat budc dan nhén, ghi ro
ngudn gdc) nhung lua gao (Oryza sativa) chuyén
gen van la loai cay trong duoc kiém soat nghiém
ngat nhat. Hién nay van chua co loai la gao bién
dbi gen nao hoan toan dwgc chap nhan sir dung
trén toan thé gioi, tuy nhién da phat hién mot sé
loai 1Ga gao bién ddi gen (dic biét c6 ngudn gdc tir
Trung Quéc) xuat hién trén thi truong [13, 15, 16,
23]. Vi vy, viéc phét trién cac phuong phap phat
hién la gao bién ddi gen 1 can thiét nham bao vé
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quyén loi ngudi tiéu dang, phat hién va ngan chan
kip thoi cac truong hop lGa gao bién ddi gen co
ngudn gdc tir Trung Qudc xam nhép vao nudc ta,
g6p phan thyc thi luat phap vé phan phdi, buén
ban va sir dung cay trong bién d6i gen néi chung.

C4c tinh trang chu yéu thuong duogc dua vao
IGa gao chuyén gen la khang thudc diét co (gen
pat/ bar, epsps), khang con trung (gen CrylAb/Ac,
Cry3Bb, CrylF), tich luy hoat chat (gen gbss,
crll). Trong do, cac gidng lda chuyén gen khang
con tring chiém da s6, v6i gen thuong dugc sir
dung la ho gen Cry. Gan déy, mot gen c6 kha niang
khang cén trung khac — gen CpTI — dd va dang
dugc cac nha khoa hoc Trung Qudc tan dung dua
vao nhiéu loai cay trong, trong dé co lua. Gen
CpTl (Cowpea Trysin Inhibitor gene) dugc tim
thdy trong cdy dau bd (Cowpea, Vigna
unguiculata) va mot sé cdy ho dau khac, dugc
chang minh ¢6 kha niang chdng lai mét cach hiéu
qua nhiéu loai con tring trén dién rong, bao gom
bo canh vay (Lepidoptera), bd cénh cing
(Coleoptera) va b canh thiang (Orthoptera) [2, 9].
Gen CpTl ma hoa cho CpTlI protein - mot loai
protein thuoc dang Bowman-Birk gom hai tiéu
phan c6 kha ning ¢ ché sy tidu hod trypsin cua
con tring, gay thiéu hut cac acid amine thiét yéu,
do d6 sé& lam cham su phét trién va dan dén ching
chét vi doi [10]. Mét s6 loai bong vai va lta dugc
chuyén gen CpTI dang duoc trong rong réi hoac
tréng thir nghiém tai Trung Quéc.

Ngoai viéc sang loc bang trinh tw promoter
35S va terminator Tnos, viéc phat hién chuyén biét
gen CpTI bd sung thém mot phuong phap phat
hién mai, cho két luan chac chan hon vé sy hién
dién cia GMOs, dong thoi cho biét gen muc tiéu
dugc chuyén vao dbi tugng. Trong khudn kho bai
béo nay, ching t6i xay dung quy trinh phat hién

gen CpTI bang phuong phap SYBR® Green Real-
time PCR, sir dung gao chuyén gen CpTI -
Kefeng6 c6 ngudn géc tir Trung Quéc 1am ching
duong. Trinh ty gen CpTI duoc tai Vé tir co so dir
liéu NCBI, thiét ké mai, téi wu héa phan tng Real-
time PCR (nhiét do bét cap, nong d6 moi va SYBR
Green 1). Ngoai ra, san pham khuéch dai gen CpTl
duoc tao dong vao plasmid pBluescript SK(+) va
bién nap vao chung E. coli DH5a dé 1am plasmid
chung duwong. Két qua cho thiy: chuong trinh
Real-time PCR vo¢i nhiét d bat cap 62 °C, nong
d6 mdi 300 nM, nong do SYBR Green | 12 0,5X
cho hiéu qua khuéch dai dat 94,6 %, giGi han phét
hién cua quy trinh Ia 50 ban sao, thir 46 chuyén
biét cho thdy cip mdi CpTI_F/CpTl_R bit cip
chuyén biét voi trinh te muc tiéu.

VAT LIEU VA PHUONG PHAP
Vit ligu

Hat d4u bo Vigna unguiculata dung tach
chiét DNA sir dung cho viéc xay dung quy trinh
phéat hién gen CpTl la san pham cua cong ty
Hudéng Duong Xanh (Hai Phong). Gidng lda gao
khong chuyén gen Nang Huong, dugc chon lam
ching am, 1a san pham cua Céng ty Vinafood.
DNA bo gen gao chuyén gen Kefeng6 duoc cho
tang boi Phong Thi nghiém Chau Au vé GMO
trong Thuc pham va Thirc n chin nudi (EURL-
GMFF), Y. Ngoai ra, mot s6 loai vat liéu chuan (tir
IRMM, Bi) cua lta gao, bip, dau nanh, khoai tay
chuyén gen khac duoc cung cip boi Trung tam Ky
thuat Tiéu chuan Po luong Chit lwong 3 (Bang 1).

Chung E. coli DH5a va plasmid pBluescript
I1 SK (+) dung cho tao dong dwoc cung cap tir Bo
moén Di Truyén, Truong Dai hoc Khoa hoc Tu
nhién, PHQG-HCM.
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Bang 1. Mat sé vat liéu thuc vat sir dung trong nghién ciu

Tén Loai Thanh phin gen chuyén Nguon goc

Bt176 Bip Cry1Ab, bar, P35S, T35S

Mon89788 D4u nanh epsps, P-FMV, T-E9 IRMM - Bi
EH92-527 Khoai tay Gbss, ntpll, Pnos, Tnos

LLRICE62 Lua gao bar, P35S, T35S AOCS - My
Kefengb Lda gao CpTI, CrylAb/Ac, hpt, P35S, Pubi, T35S, Tnos EURL-GMFF - Y
Gao Nang Huong Lua gao - Vinafood

Vigna unguiculata Pau bo CpTI Hudng Duong Xanh

Cry1Ab, CrylAb/Ac: la cac gen ma hoa protein BT khang con tring cta Bacillus thuringiensis; epsps: gen ma héa
5-enolpyruvylshikimate-3-phosphate synthase (khang thuéc diét ¢6); bar: gen ma héa phosphinothricin acetyl-
transferase (khang thudc diét co); CpTI: gen mad héa Cowpea Trypsin inhibitor (khang con tring); gbss: gen ma
hoa granule-bound starch synthase; htp: gen khang hygromycin; nptll: gen khang neomycin; P-35S va T-35S:
promoter va terminator cta gen 35S ctia Cauliflower Mosaic Virus; Pnos va Tnos: promoter va terminator cua
gen nopaline synthase ctia Agrobacterium tumefasciens; Pact: promoter ciia gen actin ¢ lta; Pubi: promoter ciua
gen ubiquitin & bip; IRMM: Institute for Reference Materials and Measurements; AOCS: American Oil Chemists’
Society; EURL-GMFF: European Union Reference Laboratory for GMO Food and Feed.

Phwong phap
Téch chiér DNA

Cac loai hat va mau ran dugc xay nhuyén
thanh dang bot min bang céi xay vo tring. DNA
duoc tach chiét va tinh sach theo phwong phéap
CTAB nhu d@ md ta trong Phu luc A.3.1 cua I1SO
21571: 2005 [12]. Binh lwgng va dinh tinh DNA
sau khi tach chiét bang phuong phap quang phd sir
dung thiét bi Nanodrop 2000c cua hing Thermo
Scientific. B0 tinh sach duoc xac dinh théng qua
ty 56 Aggol Azgo Va Azsol Azzo, DNA dugc goi la tinh
sach khi ty ) 1,8<A260/A280<2,0 va Azeol A230>2,0.
Thiét ké moi

Cac trinh ty gen CpTl dd cobng bd
(EU088405, DQ417204, EF541135) duoc tai vé
tir ngan hang gen cua NCBI (National Center for
Biotechnology Information). Str dung phan mém
Bioedit dé tim viing trinh tu chung giira cac trinh
ty gen nay. \Ving trinh tu gidng nhau dugc ding

dé thiét ké moi, sir dung phan mém Primer3plus
V6i cac thdng sé dugc cai dit thich hop cho mi
Real-time PCR. Nhiét d6 néng chay, %GC, ciu
trdc kep toc, kha nang hinh thanh dang dimer cua
moi duoc kiém tra bang phan mém Oligo Analyzer
Tool. Kiém tra in silico su dic hiéu caa mdi bang
cbng cu BLAST (Basic Local Alignment Search
Tool). Sau khi thiét ké xong, méi duoc tong hop
bai cong ty Sigma Aldrich ¢ ndng d6 100 pM.

Real-time PCR

Cac phan ung Real-time PCR dugc thuc hién
trén may Lightcycler96 cia hang Roche. Tong thé
tich mdi phan @ng 25 pl gdm dém phan ung
(buffer) 1X, 200 uM dNTP, 300 nM mdi xudi va
moi ngugc mdi loai, 0,5X SYBR Green 1, 1 Unit
Prime HS polymerase enzyme (Bionet), 1 — 100
ng DNA méu. Chuong trinh khuéch dai duoc trinh
bay trong Bang 2.

Bang 2. Chwong trinh khuéch dai phan ing Real-time PCR

Chuong trinh

Nhiét d6 (°C) | Thoi gian (s)

S6 chu ki
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Bién tinh 95 600 1
Bién tinh 95 10

Phén tmg - —— 40
Bat cap va kéo dai 62 60

Két thuc Phan tich nhiét d6 nong chay 1

Trudc d6, phan tng Real-time PCR duoc tdi
wu nhiét d6 bat cap tir 55 °C — 66,4 °C (gradient
nhiét d6 do may tu thiét 1ap), téi wu néng d6 moi
tir 100 nM — 500 nM va nong d6 SYBR Green | tir
0,1 X-0,9 X. Panh gia két qua duya trén cuong do
huynh quang ciia duong biéu dién khuéch dai, gia
tri chu ky ngudng Ct, su xuét hién cua san pham
phu hay hién tugng dimer moi théng qua biéu do
phan tich nhiét do chay cua san pham (néu co).
Tao dong plasmid chitng dirong

San pham khuéch dai gen CpTI duoc tao
dong vao plasmid pBluescript SK(+) véi muc dich
tao plasmid lam ching dwong cho quy trinh Real-
time PCR. Pé chic chic san pham khuéch dai
khong co vi tri cat cua enzyme gidi han dang ding,
kim tra tinh  tue  trén  website
http://www.restrictionmapper.org/.  Trinh  tu
plasmid ciing duoc tai vé tir Vector Database,
kiém tra trén plasmid c6 hay khéng vi tri bat cap
khéng dic hiéu cua cap mdi CpTl bang phan mém
Annhyb 3.0. Tién hanh PCR thu nhan trinh ty muc
tiéu v6i cap moi CpTI_F/CpTl_R bang enzyme
pfu polymerase dé tao san pham khuéch dai dau
bang. Pong thoi, plasmid pBluescript duoc tach
chiét va tinh sach bang phuong phap SDS-kiém,
dat phan tng cat plasmid bang enzyme cit gioi
han Smal dé ma vong plasmid tao dau bang. Thiét
lap phan tng néi gitra plasmid vira cat véi doan
DNA muc tiéu bang enzyme T4 DNA ligase, phan
tng ndi duoc dit & 8 °C qua dém. Toan bd san
pham néi duoc bién nap vao té bao E. coli DH5a
kha nap va trai trén mdi truong chon loc
LB/Ampicilin/Xgal/IPTG, u 37 °C trong 16 gio,
thuc hién ching &m véi dia trdi té bao E. coli
DH50 khong bién nap san pham néi. Trén dia bién

nap, cac khuan lac mau tring s& dugc chon, sang
loc va kiém tra bang PCR khuan lac dé thu nhan
plasmid tai t6 hop. Plasmid tai té hop thu nhan
duge sau do dwoc giri di giai trinh tu tai cong ty
Solgenet — Han Quéc.

Xac nhdn hiéu luc cia phuong phdp thir

P dac higu: Do dac hiéu cua cap moi
CpTl_F/CpTl_Rduoc khao sat trén mot loat vat
liéu DNA d4 biét thanh phan gen chuyén (Bang 1),
bao gom: dau bd (cowpea), gao chuyén gen voi
CpTl - Kefeng6, gao khong chuyén gen Nang
Huong, bap chuyén gen Bt176, khoai ty chuyén
gen EH92, dau nanh chuyén gen Mon89788, gao
chuyén gen LL62. Kiém tra d6 dic hiéu moi bang
céch so sanh két qua du doan trén 1y thuyét vai két
qua thuc té thu duoc khi tién hanh phan tng Real-
time PCR.

Hiéu qua khuéch dgai: Thuc hién phan tng Real-
time PCR vai mét ddy géom 6 nong do pha lodng
bac 4 cia DNA gao chuyén gen Kefeng6. Lap lai
2 1an 6 mdi ndng do. Dung duong twong quan gitra
gia tri Ct va nong d6 DNA muc tiéu. Tir gié tri
Slope cta dudng twong quan, hiéu qua khuéch dai
cua phan tng tinh bang cong thirc: Ex = [10¢slope)
— 1] x 100 %. Trong d6, Ex 1a hiéu qua khuéch dai
cua phan tng (%); Slope 1a gi4 tri do déc cua
duong twong quan giita gia tri Ct va nong d6 DNA.
Hiéu qua khuéch dai c6 thé chip nhan duoc khi
gid tri ndy nam trong khoang 90 — 110 %, tuong
(g Vvoi gid tri slope caa dudng twong quan nam
trong khoang -3.6 dén -3,1 va hé sb twong quan
R%>0,98.

Xac dinh gidi han khuéch dai (LOD).
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Plasmid tai to hop pCpTI duoc pha lodng vé 10
copy/pL. Sau do, tir mau pha lodng d6 tién hanh
tiép mot ddy pha lodng 4; 2; 0,2 copy/pL. LAy 5pL
mdi ndng d6 cho mot phan tng Real-time PCR.
Nhu vay day ndng d6 LOD khao sét 1a 50, 20, 10,
1 va 0 copy. M&i ndng d6 thuc hién lap lai 10 lan.
O ndng d6 thap nhat ma ca 10 lan lap lai déu
KET QUA
Thiét ké moi

Tir c4c trinh tu gen CpTI dwoc cdng bé trén
co so dit lisu NCBI, sir dung phan mém Bioedit
sap giong cot dugc mot trinh tu twong dong dai
178 bp. Cap mdi CpTI-F: CCT GAC TGT GTA
CAC GAT CAA TGC va CpTI-R: CAT CAT CTT
CAT CCC TGG ACT TGC cho san pham khuéch
dai 96 bp. Két qua kiém tra cac thong sé mdi cho
thy ca hai méi déu cé nhiét do chay (Tm) xap xi
khoang 60 °C, sy hién dién cua ciu truc thu cap
nhu ciu tric kep téc, self-dimer, hetero-dimer
khéng c6 hoac rat yéu. Sir dung cong cu BLAST
dé kiém tra su chuyén biét mdi trén co so dit lidu
NCBI. Két qua cho thiy, mdi bét cap hoan toan
chuyén biét véi trinh tw gen muc tiéu. Tuy nhién,
két qua ciing cho thay c6 100 % twong dong trinh
tu khuéch dai gen CpTl ciia dau Vigna unguiculata
V6i trinh tu cua Phaseolus vulgaris (dau cove), 95
% vai dau Vigna vexillata, 93 % voi Vigna radiata
(dau xanh)...Diéu nay c6 thé giai thich 1a do gen
CpTI c6 mat trong mot sé loai ho dau cé quan hé
gan giii.

duong tinh thi d6 1a gigi han phét hién cta phan
tmg. Dé khing dinh sb lwong ban sao trong céac
dich pha lodng la twong ddi chinh xéc, khi thuc
hién phan ing ¢ nong d6 1 copy phai cé it nhat 1
két qua &m tinh [5].

Xii 1y 56 liéu : CAc 6 liéu duge xi Iy va phan tich
bing phan mém SPSS 16.0.

Khio sat nhiét d9 bat cip moi

Str dung nhiét d6 bat cap moi qué thap co thé
dan dén sy xuat hién cua cac san pham khoéng dic
hiéu, nguoc lai, st dung nhiét do bat cip moi qua
cao c6 thé dan dén giam hiéu qua khuéch dai hoic
hoan toan khong xay ra phan tng [1, 17, 18]. Nhiét
do bat cap cia mdi trong mot phan tng PCR
thuwong thap hon khoang 5 °C so véi gia tri Tm ciia
moi. Trong thi nghiém nay, ching toi khao sat
nhiét do bét cap mdi tir 55 °C - 66,4 °C. Két qua
cho thiy, cip mdi CpTI ¢ kha ning khuéch dai
t6t trong khoang nhiét d6 khao sét, san pham cho
mét dinh chay duy nhét, khong c6 su hinh thanh
san pham khéng dic hiéu (Hinh 1A).

Dua vao gié tri Ct (Bang 3), nhiét do téi uu
cho su bt cap mdi CpTl 14 61,7 °C, 64,1 °C, tuy
nhién nhiét d6 bat cap qua cao s& lam giam hiéu
qua khuéch dai nén ching tdi chon 62 °C 1 nhiét
d6 bét cap str dung cho quy trinh.

Bang 3. Gia tri Ct ciia phan &ng Real-time PCR twong @ng véi cac nhiét d bt cap khac nhau

55.0°C | 59,5°C

T(©)

61,7°C 64,1°C 66,4 °C

Ct 20,62 20,49

20,04 19,94 20,10
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an 55,0°C,59,5°C
= 66,4°C
w 61,7°C,64,1°C ——)

1800 2000 20 200 %0 200 3000 200 R0 3600 30

Cyde

Hinh 1. Pudng cong khuéch dai va biéu do phan tich nhiét do chay cia phan (ing Real-time PCR &
(A) cac nhiét do bat cap moi khéc nhau, (B) c&c nong do moi khac nhau,
(C) cac nong do SYBR Green I khac nhau

Khao sat nong do moi

Nong d6 mdi thip s& lam giam kha ning gap
nhau gitra mdi voi DNA mach khuén va luong moi
khéng du cho phan tng, do d6 s& lam giam hiéu
qua khuéch dai. Nguoc lai, ndng d6 mdi qué cao
s& dan dén su bét cap khong dic hiéu va hinh thanh
cac san pham dimer-primer. O thi nghiém nay,
ching t6i khao sat 5 nong &6 mdi tir 100 nM — 500
nM. Két qua duoc trinh bay trong Bang 4.

O nghiém thue sir dung ndng d6 mai 1a 100
nM va 200 nM, gia tri Ct ctia phan tng cao hon so

V6i gié tri Ct khi st dung nong d6 mdi 300 nM,
400 nM va 500 nM. Phan tich thong ké cho thay
khong c6 sy khéc biét mang y nghia thong ké giita
gia tri Ct & nong d6 moi 300 nM, 400 nM va 500
nM. Vi str dung nong d6 moi cao c6 thé 1am giam
su dac hiéu, hinh thanh cac dimer-primer va vi ly
do tiét kiém chi phi, ching t6i chon nong do moi
300 nM cho phan tmg khuéch dai gen CpTI.

Bang 4. Gia tri Ct cia phan wing Real-time PCR twong wng véi cac ndng dd méi khac nhau
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Nébng do 100nM 200nM

300nM 400nM 500nM

Ct (Mean = SD) 30,31+0,322 28,38+0,19°

27,81+0,09¢ 27,65%0,08¢ 27,65%0,16°

a, b, ¢ chi su khdc biét vé thong ké véi a=0,05

Khao sat nong dp SYBR Green I

Nong d6 SYBR Green | ty 1& thuan véi cuong
d6 huynh quang cua duong biéu dién khuéch dai
tuy nhién ciing lam ting gia tri Ct vi n6 wc ché
phan (ng. Vi vay, ching tdi khao sat SYBR Green
| & cac ndng do tir 0,1X - 0,9X dé tim ra ndng do
thich hop.

Két qua ¢ Bang 5 cho thay, ndng d6 0,9X tc
ché hoan toan phan ung, nong d6 0,7X cho thay

¢6 sy e ché phan ing manh, tin hiéu huynh quang
tang 1én khi ndng d6 SYBR Green I ting 1én tir
0,1X dén 0,5X. Xét vé gia tri Ct, mic du & ndng
d6 0,5X c6 Ct tré hon khoang 0,9 chu ky so voéi
nong d6 0,3X nhung cuong d6 huynh quang cua
duong biéu dién khuéch dai ¢ 0,5X cao hon, cho
tin hiéu ré hon va tr& 0,9 chu ky c6 thé chap nhan
dugc nén ching t6i chon 0,5X la néng 46 SYBR
Green | s dyng trong quy trinh.

Bang 5. Gia tri Ct ciia phan &ng Real-time PCR twong @ng véi cac ndng dd SYBR Green | khac

nhau
Nbng d6 0,1X 0,3X 0,5X 0,7X 0,9X
Ct
(MeanSD) | 27,47+0.09° | 27,45+0.12% | 28,37+0,15" | 34,73+0,45° -
a, b, c chi sur khdc biét vé mdt thong k& véi a=0,5

Tao dong plasmid ching dwong

Vit lieu DNA gao chuyén gen CpTI c6 gidi
han nén can thiét dé tao ra plasmid tai t6 hop mang
trinh tw CpTI dung lam ching dwong cho quy
trinh. Pau tién, san pham khuéch dai CpTI duoc
thu nhan bang PCR va&i cap mdi CpTI_F/CpTI_R
sir dung enzyme tao dau bang pfu polymerase.
Chung t6i thu dugc trinh tw mong mudn dai 96 bp
(Hinh 2). Bong thoi, plasmid ciing dwoc tach

chiét, tinh sach va xir ly voi enzyme cat gioi han
Smal dé m& vong dau bang. Két qua dién di trén
gel agarose 1% ¢ Hinh 3 cho thiy chung toi da
tach chiét duoc plasmid nguyén ven véi du 3 dang
cau hinh, trong d6 vach siéu xoin c6 ham luong
cao (giéng 2) va sau khi xtr ly plasmid véi enzyme
Smal plasmid bi cat thanh dang mach thang cho 1
vach duy nhat (2691 bp) (giéng 3).
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100 bp

Hinh 2. Két qua thu nhan trinh ty muc tiéu CpT]
(1). Thang phén tu lwong DNA 100 bp (G016)
(2). Chiing am
(3), (4). San pham khuéch dai gen CpTI

Sau d6 chiing t6i tién hanh phan ung ni plasmid
d4 mé vong véi trinh tu muc tiéu bang T4 DNA
ligase nham tao plasmid tai t6 hop pCpTI. Toan
bo san pham ndi duoc bién nap vao vi khuan E.
coli DH50, chon loc xanh — tring. Nhiing khuéan
lac mau tring duoc sang loc bang PCR khuan lac
vé6i cap moi CpTI, kiém tra két qua PCR bang dién
di trén gel aragose 3 %. Két qua Hinh 4 cho thay
& giéng 2 (san pham PCR voéi plasmid pBluscript
— chiing am) khéng co vach tin hiéu ching to phan
ng dién ra tét va khong bi ngoai nhidm. Két qua
PCR khuan lac cho thiy san phdm PCR ¢ cac
giéng 4, 5, 6, 7 ¢6 kich thudc twong g véi kich

100 bn

2000 bp

96 bp

Hinh 3. Két qua xtr 1y plasmid véi enzyme Smal
(1). Thang phén tu lwong DNA 1 kb (Solgent)
(2). Plasmid pBluescript
(3). Plasmid bi thuy gidi véi enzyme Smal

thude du doan cua trinh ty CpTI (96 bp). Dé chéc
chan, DNA dong khuan lac nghi ngo duoc giri di
giai trinh ty. Két qua giai trinh tw (96 bp): CCT
GCA TGT GTA CAC GAT CAA TGC CAG
GCA AGT GTC GTT GCC TTG ACG(A) TTG
CTGATT TCT GTT ACA AACCTT GCA AGT
CCA GGG ATG AAG ATG ATG, cho thiy ching
t6i d4 thu nhan dugc dong vi khuan mang plasmid
tai t6 hop muc tiéu (pCpTI) c6 d6 twong dong 99
% s0 Vai trinh ty gbc. Plasmid nay s& duoc dung
lam ching dwong cho quy trinh Real-time PCR
sau nay.

<+—96 bp

Hinh 4. Két qua sang loc dong E. coli DH5« mang plasmid téi t6 hop pCpTlI
(1). Thang phén tu lwgng DNA 100 bp

(2). Sdn pham PCR véi plasmid pBluescript (chimg dm)
(3). Sdn phdam PCR véi DNA bg gen ddu bo Vigna unguiculata (chimg dicong)
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@), (5), (6), (7). Scn phdm PCR tir cdc khudn lac tring

Do dac hi¢u

Do dic hiéu cua mdi duoc danh gia bang cach
kiém tra su khuéch dai trén cac vat lieu c6 va
khong chira trinh tw muc tiéu. Phan tmg Real-time
PCR duoc tién hanh trén 8 dbi tuong khao sat
(Bang 1) d4 biét truéc thanh phan gen chuyén. Két
qua thu dugc tir thuc té va két qua du doan (Bang
6) giéng nhau, chtng to tat ca cac moi déu khuéch
dai chuyén biét trinh ty muc tiéu va khong gay
hién tuong duong tinh gia. Mdi CpTI cho két qua
duong tinh di véi mau dau bo va gao chuyén gen
Kefeng6 voi dinh chay tuong tng la 86,0+1,0°C,
trong khi cac mau gao khéng chuyén gen CpTl,
mAau gao ching am (Nang Huong) cung voi C4c

mau bap, khoai tay khdng cho két qua khuéch dai
CpTL. Tuy nhién, c6 mat truong hop dang lvu y la
mdi CpTI cho san pham khuéch dai d6i véi mau
dau nanh Mon89788 du trong thanh phan chuyén
gen cua nd khdng c6 trinh ty CpTI. Diéu nay c6
thé giai thich do CpTI la gen c6 mat trong mot sé
ho hang nha Pau. Bau bd Vigna unguiculata con
co 4 phan loai la Vigna
unguiculata subsp. cylindrica (dau den), Vigna
unguiculata  subsp. dekindtiana, Vigna
unguiculata subsp. sesquipedalis (dau ditia),
Vigna unguiculata subsp. unguiculata (dau dai
trang rén nau) [19]. Do d6 can luu y, mdi CpTI
khoéng ding dé phat hién gen CpTI chuyén ddi voi
c4c nén mau la dau hay ¢ 1an bot dau, vi né cé thé
gay hién tuong duong tinh gia.

Bang 6. Két qua khao sat dd dic hiéu caa mdi CpTI

Tén Cowpea Kefeng6 | Btl76 | Mon89788 EH92 LL62 | GNH
Loai Pau bo Gao Bip | Paunanh | Khoaitdy | Gao | Gao
Két qua (+) (+) ) ) ) ) )
du kién
Két qua (+) (+) ) (+) () ) )
thue e 28612 | Tm=86,53 | - | Tm=86.71 - - -
Kefeng6 7 >
Cowpea ——— Mon89788
Bt176
> EH92
«— 62
GNH

Hinh 5. Pudong cong khuéch dai va Biéu dd phén tich dinh chay ciia phan tmg Real-time PCR v6i mdi CpTlI

trén cac loai vat liéu thuc vat khac nhau
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Pinh gia hi¢u qua khuéch dai ciia phan g
Real-time PCR

Hiéu qua khuéch dai cho biét kha ning khuéch
dai DNA muc tiéu cta quy trinh Real-time PCR
c6 tot hay khong. Hiéu qua khuéch dai cua phan
tmg dat 100 % tuong tng véi sé lugng san pham
khuéch dai ting gip d6i sau mdi chu ky.

Trong quy trinh nay, hiéu qua khuéch dai
CpTI dat 94,64 %, dugc tinh toan thong qua gia

e Y =-3.46X + 34.06
R?=0.98
Slope: -3.4574

A0 48 460 040 420 00 020 04 06 0 L0 10 14

tri do doc (slope) cua dudng twong quan giita Ct
va ndng d6 DNA (Hinh 5). Trong thuc té, hiéu qua
khuéch dai kho dat dugc 100 %, nd phu thudc vao
nhiéu nhan té nhu chiéu dai DNA muc tiéu, trinh
tu moi va ban miu, dém phan ung, nhiing tap chat
con Ian trong mau, chu ky khuéch dai va enzyme
sir dung. Do d6, hiéu qua khuéch dai 94,64 % la
twong d6i cao va c6 thé ap dung trong thyc té thir
nghiém.

160 180 20 20 24 260 280 300 3N 34 M 3N 4

Hinh 6. Pudng chuin trong x4c dinh hidu qua khuéch dai cia quy trinh

Xdc dinh gid¢i han phat hién (LOD)

Gidi han phét hién 1a néng do hoic lwong
thip nhat cua trinh tu gen dich c6 thé duoc phéat
hién nhung khong nhat thiét duoc dinh luong.
LOD tuyét ddi 1a nong do thap nhat ma & do > 95
% sb 1an l1ap lai cho két qua dwong tinh. Ching tdi
xac dinh gigi han phat hién ¢ 0, 1, 10, 20, 50 ban
sao, mdi ndng do 1ap lai 10 1an cho dén khi nong

d06 thap nhat nao ca 10 Ian 1ap lai déu duong tinh
thi d6 1a gii han phat hién. Két qua dugc trinh bay
trong Bang 7.

O ndng d6 50 ban sao, ca 10 phan tng lap lai
déu cho két qua duong tinh. Nhu vay, gisi han
phéat hién caa quy trinh 1a 50 ban sao.

Bang 7. Két qua xac dinh giéi han phat hién

S6 ban sao 0

1 10 | 20 | 50

S6 miu duong tinh | 0/10

5/10 | 6/10 | 8/10 | 10/10

THAO LUAN

Trung Quéc 1a quéc gia dong dan, van dé an
ninh lwong thuc dwoc quan tm hang dau nén c6
cha truwong ung ho va phét trién manh mé cac loai
thuc vat bién doi gen, trong d6 c6 lta. Viéc thuong

mai hoa cac loai la gao chuyén gen, trong d6 c6
IGa gao chuyén gen CpTI, & Trung Qudc cd thé s&
dién ra trong twong lai khong xa khi nim 2010
Trung Qudc da cip phép trong han ché cho hai
giong l0a chuyén gen la Huahui- 1 va Bt-
Shanyou- 63 va cho phép thuong mai hoa cé gidi
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han trong tinh HO Béc [3]. Pong thoi & Trung
Qudc Van con dang trong thir nghiém khoang 100
dong l0a bién ddi gen khac nhu KMDI,T1c-9,
T2A-1, Kefeng6 va Kefeng8 (déu biéu hién gen Bt
+ CpTI) [3, 20]. Piéu d6 mang dén rui ro rang
ching co6 kha nang dwgc du nhap khong tuan thu
quy dinh vao nudc ta trong mot twong lai khong
xa. Cho nén viéc xay dung quy trinh phat hién la
can thiét.

Bén canh lGa, gen CpTI con dugc nghién cau
va chuyén vao nhiéu dbi twong cay trong khac nhu
thuéc 14 (Nicotiana tabacum L.), béng vai
(Gossypium hirsutum), co dau Chau Phi (Elaeis
guineensis), bip cai (Brassica oleracea var.
capitata), béng cai (Brassica oleracea var. botrytis
L.), cai thia (Brassicarapa subsp. pekinensis), dau
tdy (Fragaria x ananassa), bap (Zea mays L.) [6,
7,8, 11, 14, 21, 22] ...va gen nay da thé hién kha
ndng khang con tring 18 rét. Do d6, ngoai viéc ap
dung trén lta gao, quy trinh con ¢ thé dwoc phét
trién dé ap dung trén nhiéu déi twong khac nham
phét hién gen ngoai lai CpTI.

KET LUAN

Ching t6i da xay dung quy trinh phat hién
gen CpTI bang phuong phap SYBR® Green Real-

time PCR véi thanh phan va chuong trinh phan
{mg d4 t&i wu (nhiét d6 bat cap 62 °C, ndng d6 300
nM, ndng d6 SYBR Green 1 14 0,5 X), dong thoi
tao dong plasmid pCpTI diung lam ching dwong.
Hiéu qua khuéch dai cua quy trinh dat 94,64 %,
gi6i han phét hién it nhat 12 50 ban sao. Kiém tra
d6 dic hiéu cho thay IGa gao chuyén gen vai CpTl
(Kefeng6) cho san pham khuéch dai c6
Tm=86x1,0 °C, trong khi lta gao khdng chuyén
gen cho két qua 4m tinh. Pa s6 lUa gao chuyén gen
CpTI hién nay déu ¢ ngudn géc tir Trung Qudc,
nén viéc phat hién gen CpTI trong cac mau la gao
kiém tra khong nhiing khang dinh c6 su hién dién
ctia GMO ma con du doan duoc xuét xi cua loai
lGia gao chuyén gen do.

Loi cdam on: NhOm tac gia xin chan thanh
cam on Trung tam Kiém dinh Tiéu chudn Po
lwong Chat leong 3 (Quatest 3) va Phong Thi
nghiém Sinh hoc phdn tir, B6 Mén Di truyén,
Truong Pai hoc Khoa hoc Ty nhién da cung Cdp
héa chdr, thiét bi ciing nhie cdc diéu kién thi
nghiém khdac dé hoan thanh bai béo nay. Cam on
Phong thi nghiém Chdu Au vé GMO trong thuc
phdam va thizc dn chin nuéi (EURL — GMFF) da
cung cdp DNA b gen gao chuyén gen Kefeng®.

A real-time PCR method for detection of
CpTI (Cowpea Trypsin Inhibitor) gene in the
genetically modified rice originating from

China

e Nguyen Thi My Linh
e Chu Nguyen Thanh
e Bui Van Le

University Of Science, VNU-HCM
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ABSTRACT

Labelling and traceability of genetically
modified organisms (GMOs) are necessary
for trade and regulation in the world and
Vietnam. Cowpea Trypsin Inhibitor (CpTI)
gene encodes a trypsin inhibitor which is
considered as a suitable candidate for
developing insect-resistant transgenic plants,
especially transgenic rice lines originating
from China. In this study, we established a
real-time PCR protocol to detect the CpTI

gene in transgenic rice. The protocol with
CpTI-F and CpTI-R primers, 300 nM primers,
0.5 X SYBR Green |, annealing temperature
at 62 O9C showed the best results.
Amplification efficiency is 94.64 % and the
limit of detection is 50 copies. Moreover, PCR
product of CpTl gene was cloned into
pBluescript plasmid using as a positive
control.

Keywords: CpTI (Cowpea Trypsin Inhibitor), Real-time PCR, GMO, transgene, insect resistant

rice.
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