Tap chi Khoa hoc & Cong nghé Vol 8, No 2

Xay dung phuong phap phat hién nhanh tai thuc dia giéng lua
Khang Dan 18 chinh stra gen bang ki thuat RPA
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Tém tit
Nghién ctru dugc thyc hién nham img dung ki thuat khuéch dai dang nhiét dé phat hien  Nhan 06/01/2025

o R . T S Puoc duyét 18/03/2025
nhanh glong{ I0a Khang Dén 18 chlnh’Su’a gen tryc tiep tur mau Ia, tu’ do phat’trlen thanh Cong bé 98/04/2025
bo kit c6 thé sir dung tai thuc dia. Giong lta Khang Déan 18 dot bién va mat doan gen
0sDSG1 dugc xir ly nhanh bang cac phuong phap khac nhau dé thu nhan DNA nham
sir dung cho phan tng RPA véi cap mdi dac hiéu. Phuong phap xu Iy bing SDS két ]

Tu khoa

hop vai tinh sach nhanh bang hdn hop phenol/chloroform/isoamyl alcohol theo ti 18 .
. . L . bién doi gen, chinh sua
25:24:1 phu hgp dé thu nhan DNA cho phan tng RPA. Viéc t6i vu quy trinh xtr ly mau

. . ~ s . ) \ gen, Khang Dan 18,
cho thay, khi G mau 14 lta da nghién nho véi dung dich SDS nong do 20 % & 65 °C

, . L . . . phat hién nhanh, RPA
trong 15 phdt, sau tinh sach nhanh cé thé thuc hién phan tng RPA & nhiét o co6 dinh

37 °C trong 20 pht. Phan tng RPA sau khi thuc hién, c6 thé doc két qua truc tiép bang
mat thuong théng qua phan tng mau véi Erichrome Black T. Nghién cau tao tién dé dé
c6 thé phét trién gidng ltia da chinh stra gen, ¢6 thé thyc hién truc tiép ngoai dong ruong.
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1 Pit van dé dugc nghién ctru vao nam 1988 cho dén giéng Iva

Lda Ia mot trong sb céc ciy luong thuc chu luc trén thé  Golden Rice lan du duoc phét trién vao nam 2000 véi
gi6i, véi nhu cu tiéu thu 1am ngudn thuc phdm chinh  wu diém giau p-carotene gitip bé sung vitamin A cho

twong déi cao. Cac phuong phép cai tién giéng cdy  co thé, nhiéu giéng lta gao GE khéc ciing dwgc nghién

tréng truyén thong 1a chua du dé cé thé dap ung duoc
nhu cau Véi sy tang trudng cia toan cau, do d6 nhiéu
giong lta GE (Genetically Engineered — bién doi gen)

da duoc nghién ciru va phat trién. Tir gidng lta dau tién

https://doi.org/10.55401/mp51v054

ctru va phd bién trén thi truong ndng nghiép cay luong
thuc [1, 2]. Mot s6 dong lua bién doi gen khac duoc

nghién ciu cho thay hiéu qua va da dugc cap phép sir
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dung rong rdi nhu lia LLRICE62 mang gen khang
thudc diét co glufosinate [3].

Mic di van con tranh cdi vé tac dong cua sinh vat bién
di gen (Genetically Modified Organism — GMO) ddi
véi sic khoe, viéc kiém soat va xac dinh cay trong
GMO van la can thiét. Ngoai ra, xu huéng tiéu ding
thuc pham hitu co ciing lam gia ting nhu cau x4c dinh
thuc pham khong c6 ngudn gbc tir GMO. Phan tich di
truyén cd thé gitp phat hién sy xam nhiém cua cac dong
bién ddi gen vao cay trong khong bién ddi gen, ciing
nhu nguy co phat tan thyc vat GE ra méi truong ma
khong co su kiém soat [4]. Hién nay, cac phuong phép
nhu khuéch dai trinh tu, giai trinh ty va lai phan ti cho
phép sang loc va phéat hién chinh x&c cac trinh tu dac
trung cia GMO.Trong cac phuong phap trén, ky thuat
khuéch dai nucleic acid dang nhiét (isothermal nucleic
acid amplification technique — iNAAT) dugc danh gia
1a phuong phép tiém ning duoc sir dung dé xac dinh
truc tiép trong diéu kién thuc dia, dac biét mot trong
nhitng k¥ thuat khuéch dai dang nhiét dang duoc quan
tam do la ky thuat Recombinase polymerase
amplification (RPA)[5]. K thuat khuéch dai DNA
dang nhiét RPA chi can 2 trinh ty moi dic hiéu twong
ty nhu phan tng PCR nén kha ning thiét ké cip moi
cho phan tng RPA don gian. Nhiét d6 hoat dong cua
RPA 14 (35-40) °C, déy la khoang nhiét do gan vai nhiét
d6 co thé, nén trong diéu kién thuc dia, ngudi thuc hién
phan tng chi can giir dng phan ung trong ban tay la
phan g di c6 thé xay ra. Bidu nay gidp cho viéc thuc
hién trong thyc té don gian, kha thi hon va nhanh hon,
khéng can str dung dén may mac phc tap hoic doi hoi

thuc hién tai phong thi nghiém chuyén biét.

Nam 2024, giéng lia Khang Dan 18 (KD18) duoc
chinh sira gen bang ky thuat CRISPR/Cas9 nham bat
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hoat gen OsDSG1, gitip tang kha niang chiu man [6].
Véi tiém ning ang dung cao, giéng Ila nay c6 kha ning
dugc dua vao thi treong. Tuy nhién, do Viét Nam la
qudc gia xuét khau gao, viéc kiém soat cac giéng lua
chinh stra gen can dwoc thuc hién chat ché va trén quy
mo 16n. Do d6, phat trién mot phuong phap phat hién
nhanh giéng lua KD18 mang dot bién OsDSG1 la can
thiét, tao tién dé cho qua trinh thwong mai hda. Ngoai
ra, viéc xay dung phuong phap phat hién nhanh con meo
ra kha nang phat trién b kit kiém tra nhanh, giap don
vi cung cép gidng xé&c thuc ngudn gbc ma khong can
quy trinh kiém tra phuc tap. Bén canh d6, phuong phap
dua trén ky thuat RPA ¢ thé hd trg sang loc hiéu qua
c4c ca thé mang dot bién ngay tir giai doan dau cua cay,
g6p phan téi wu hoéa qua trinh nhan giéng. Vi vay,
nghién ctru phét trién phuong phéap phat hién dot bién
OsDSG1 trén giéng lta KD18 la can thiét, dap tng muc
tiéu thuong mai hoa giong lGa chinh stra gen c6 kha

nang chiu man.
2 Phuong phap nghién cuu

2.1 Thiét ké phan tmg RPA dé phét hién gidng lua
KD18 chinh stra gen

Mau duoc st dung la gidng lda chinh stra gen trén nén
gidng KD18 do Phong Cong nghé Té bao Thuc vat,
Vién Cdng nghé sinh hoc, Vién Han 1dm Khoa hoc va
Cong nghé Viét Nam (VAST) cung cip (ky hiéu D3.4
cho giéng laa mang dot bién lon mit doan 134 nt) [6].
Mdi RPA duoc thiét ké sao cho mét trong hai mdi xudi
hoidc ngugc bét cip vai vang trinh tu lién tuc méi duoc
tao thanh sau qua trinh chinh sira DNA hé gen gidng
lta KD18. Vi cach thiét ké nay, chi khi c6 su hién dién
cua dot bién mat doan, ca hai doan mdi RPA méi cd
kha ning bat cap vao trinh ty dich va tao san pham

khuéch dai. D¢ tranh truong hop am tinh gia, mot bo
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mdi universal cho lua duoc st dung trong phan tng dbi
ching duong.

Phdn #ng RPA: tong phan ung 15 pL véi cac thanh
phan theo bo kit caa TwistDx gdom 0,75 pL primer (moi
loai nong d6 10 pM), 7,5 pL 2X Reaction Buffer, 1,5
pL 10X Basic E-mix, 2 pL dNTPs 10 mM, 0,75 pL 20X
Core Reaction Mix, 0,75 uL MgOAc 280 mM va 1 uL
DNA tinh sach. Tién hanh chay phan tng RPA & nhiét
d6 trung binh 39 °C trong 40 phut. Luu y trong luc 1, &
4 phat & dau tién ldy cac mau ra vortex nhe roi u tiép
dé t6i wu hoa qua trinh phan tng. Poc két qua cua cac
phan ng bang hinh anh gel dién di trén agarose 2 % va
mau nhuom EBT & nong d6 tham khao 12 0,08 mM [7].
T4i vu diéu kién phan tng RPA bang 2 khao sat diéu
kién nhiét @6 va thoi gian:

- Khdo sat nhiét dg: sau khi b sung phan tng RPA cho
hai mau, tién hanh u theo ddy nhiét do tir 35 °C dén 45
°C (céch nhau 1 °C) trong 60 phat bang bé u nhiét. Sau
d6 phan tich két qua bang dién di trén gel agarose va
mau nhuém EBT.

- Khdo sét thoi gian: chon ra nhiét do ti uu cua phan
g rdi tiép tuc khao sat vai cac mbc thoi gian tir 5 phat
dén 60 phut (cach nhau 5 phut). Sau d6 ciing tién hanh
phan tich két qua bang dién di trén gel agarose va mau
nhuém EBT.

2.2 Khao sat va danh gia mot sé phwong phap xu ly
mau 14 dé thu nhan DNA thyc hién phan tng RPA trén
mau la IGa

Trong nghién ctru ndy, mau 14 lta Khang Dan dot bién
D3.4 duogc xu ly nhanh bang 3 phuong phap nhu sau:

- Phwong phadp sir dung SDS: khoang 100 mg mau la
laa duoc nghién nho trong eppendorf 1,5 mL ¢6 sin
200 pL dung dich DNA extraction buffer (500 mM
NaCl, 100 mM Tris-HCI, pH =7,5; 50 mM EDTA, pH

= 7,5). Sau khi mau 1a dwoc nghién nhuyén, bé sung

vao dich nghién mau 20 pL dung dich SDS 20 % va
vortex trong 30 gidy. U mau ¢ 65 °C trong 10 phit.
Tiégp tuc bd sung 220 pL dung dich
phenol/chloroform/isoamyl alcohol (25:24:1) vao mau,
vortex trong 30 gidy, va ly tam éng mau ¢ téc do 10
000 rpm trong 3 phat. Pha lodng dich néi 5 lan véi nuée
cét tiét tring va sir dung 1 pL dich ndi di pha lodng dé
thyc hién phan tng RPA [8].

- Phwong phap sir dung NaOH: khoang 100 mg mau la
laa dugc nghién nho trong eppendorf 1,5 mL ¢6 sin 1
mL dung dich NaOH 0,5 N. Sau khi mau 14 duoc
nghién nhuyén, hat 5 pL dich nghién mau la vao
eppendorf 1,5 mL ¢6 san 495 pL dung dich 100 mM
Tris, pH = 7,5. Tron déu 6ng va st dung 1 pL dich
nghién 14 da pha lodng dé thyc hién phan tng RPA [9].
- Phurong phdp sir dung nuwéc: khoang 100 mg mau la
laa duoc nghién nho trong eppendorl 1,5 mL ¢6 sin 1
mL nuéc cit vo trung. Sau khi mau 14 duoc nghién
nhuyén, sir dung 1 pL dich nghién mau 14 dé thuc hién
phan ttng RPA [10].

2.3 T4i wu quy trinh phat hién gidng lta KD18 chinh
stra gen bang phan tng RPA trén mau 14 lGa

Khao sat nham téi uu quy trinh xtr ly mau 14 lGa

nhanh bang phuong phap SDS véi hai yéu t6 sau:

- Khdo séat thoi gian « véi dung dich SDS: mau 14 lda
xtr ly bang phuong phap SDS duoc ¢ 65 °C véi cac
méc thoi gian tir 5 phit dén 30 phat (mdi mbc céch
nhau 5 phat). Két qua khao sat dwoc so sanh va phan
tich bang dién di gel agarose va chit chi thi mau EBT.
- Khdo sat nong dé SDS ding dé 1 mau 1a laa dugc
nghién nhuyén trong DNA extraction buffer theo ti I¢
100 mg 14/ 200 pL buffer duge hut chia déu trong mdi
eppendorf 200 pL dich miu 14 da nghién, sau d6 bo
sung 20 L dung dich SDS & cac nong do tir 5 % dén

25 % (mdi mdc cach nhau 5 %) vao mdi dng, vortex

@ Dai hoc Nguyén T4t Thanh
D™

NGUYEN TATTRANE



trong 30 gidy va u ¢ 65 °C trong thoi gian tdi wu da
khao sat trude do.

Ngoai ra, nham c6 thé danh gia duoc do nhay phan tng
dbi v6i phuong phéap xir ly mau 14 lua nhanh d3 duoc
t6i wu, tién hanh khao sat ngudng giéi han phat hién
(LoD) cua phan tng RPA ddi v6i phuong phap xir ly
mau 14 IGa nhanh tién hanh pha loing dich mau 14 da
xt ly véi nude cit tiét tring & cac do pha lodng khac
nhau dé thyc hién phan tmg RPA. Sir dung 1 pL dich
xtr ly & @6 pha lodng 1, 1/5, 1071, 102 va 102 cho méi
phan tng RPA. Kiém tra bang dién di gel agarose va
chét chi thi mau EBT.
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3 Két qua va thao luan

3.1 Thiét ké phan tmg RPA d¢ phét hién giong lua
KD18 chinh stra gen

Thiét ké 2 bo mai dac hiéu: bo méi ky hiéu FR-D3.4
dac hiéu cho mau lua D3.4 va by moi ky hiéu FR-KD18
la cip mdi universal dé lam chung noi cho mau lda
KD18. Do moi F-D3.4 bit cip véi doan DNA lién tuc
sau chinh sira trén giéng lua D3.4, nén moi nay khang
thé bat cap trén vang gen OsDSG1 cua gidng lGa goc
KD18.

Bang 1. Trinh tu cac cap mdi sir dung cho quy trinh xét nghiém gidng lda chinh sira gen

STT Tén moi

Trinh tu (3 - 3°)

Kich thwéc san pham

F-D3.4: GTATTCTACAGTTTGCGCCCCGGGAGCA
R-D3.4: GCATATGCATCACAGGTTGCCTCCAGAATA

FR-D3.4 D3.4: 188 bp

F-KD18: CGTCCTCAGGGATTCCATTTTTGTGTAC
R-KD18: TATGCATCACAGGTTGCCTCCAGAATAA

D3.4: 346 bp
KD18: 477 bp

FR-KD18

F-KD18
|CGTCCTCAGGGATTCCATTTTTGT;$;a

GATGCTGATGCTTTTTTAGTTAAGGTCGTCCTCAGGGATTCCATTTTTGTGTACCAGTATACCACACCCCTACAATCAGTTGTTTGGATTAGCATTCTTTTCCATACTCTACCTTCATTA
I + 4 + 4 + 4 ; 4 + n + 4 + ' + 4 + t + N ' 4 + f

I t t t t t t t t t + t
CTACGACTACGAAAAAATCAATTCCAGCAGGAGTCCCTAAGGTAAAAACACATGGTCATATGGTGTGGGGATGTTAGTCAACAAACCTAATCGTAAGAAAAGGTATGAGATGGAAGTAAT

F-D3.4
[GTATTCTACAGTTTGCGCCCCGGGm
ATATCATCCATCATATCGACATATATAATGCTCATTTAGCACAATCTTTTGTTCTTTGGCAGATGTATTCTACAGTTTGCGCCCCGGGAGCATCTTGATGAGAAAGAGAACGAGGAATCC
) ; : : ’ : g : H ; : : : ' ; A ; ;

+ t + } + t + } + t + } + t + } + t + + + } + +
TATAGTAGGTAGTATAGCTGTATATATTACGAGTAAATCGTGTTAGAAAACAAGAAACCGTCTACATAAGATGTCAAACGCGGGGCCCTCGTAGAACTACTCTTTCTCTTGCTCCTTAGG

ATGCCAAACAACAGGGAAACAGGTATGTCATTAATAATTGAATAGGATGATGTGACATTCATAGACACATCTGCATACTTAGATTGGCTATACTCTAATGATTATTCTGGAGGCAACCTG
f ' f ' R ! : ! f L ' L

TACGGTTTGTTGTCCCTTTGTCCATACAGTAATTATTAACTTATCCTACTACACTGTAAGTATCTGTGTAGACGTATGAATCTAACCGATATGAGATTACTAATAAGACCTCCGTTGGAC

AATAAGACCTCCGTTGGAC
R-D3.4
ATAAGACCTCCGTTGGAC
R-KD18

TGATGCATATGCAATTAAATTTATTTCTTGGTGAAATTGATAAACATAGGAGTTCTTCAAGTACATA 3
| s ! N L N |

t 1 t t t t 1 427
ACTACGTATACGTTAATTTAAATAAAGAACCACTTTAACTATTTGTATCCTCAAGAAGTTCATGTAT 5

ACTACGTAT]
R-D3.4

ACTACGTATACG|

R-KD18

Hinh 1 Trinh tu viing gen OsDSG1 cua gidng lGa chinh sira gen D3.4 va vi tri bit cap cua mdi da thiét ké trén viing gen

S,

Dai hoc Nguyén Tat Thanh

NGUYEN TATTRANE




Tap chi Khoa hoc & Cong nghé Vol 8, No 2

F-KD18
|CGTCCTCﬂGGGATTCCATTTTTGTG%

GATGCTGATGCTTTTTTAGTTAAGGTCGTCCTCAGGGATTCCATTTTTGTGTACCAGTATACCACACCCCTACAATCAGTTGTTTGGATTAGCATTCTTTTCCATACTCTACCTTCATTA
1 : : L y L s s 3 " 4 L 4

I t t t t t t t t t t t +
CTACGACTACGAAAAAATCAATTCCAGCAGGAGTCCCTAAGGTAAAAACACATGGTCATATGGTGTGGGGATGTTAGTCAACAAACCTAATCGTAAGAAAAGGTATGAGATGGAAGTAAT

GTATTCTACAGTTTOC CCCCGOGAGCA

ATATCATCCATCATATCGACATATATAATGCTCATTTAGCACAATCTTTTGTTCTTTGGCAGATGTATTCTACAGTTTGCCGTGTGGCAACTGTCCTTCAGACTAGATATACAGCACCTG

t t t t t t t t t + t t
TATAGTAGGTAGTATAGCTGTATATATTACGAGTAAATCGTGTTAGAAAACAAGAAACCGTCTACATAAGATGTCAAACGGCACACCGTTGACAGGAAGTCTGATCTATATGTCGTGGAC

GATTCTGGCGTGCTGGTCTGAACCTCTTCTTAGGTACAGAGAAGCTGGTAACTAATCCTTCAGAAAAGGAGCAACTGAAGACTTTCATTCTGAGGGCCCGGGAGCATCTTGATGAGAAAG
: : : y y s f 3 H 4 L :

| (-D3.4)

GTATTCIACAGTTTGCGCCCCGGGAGCA

CTAAGACCGCACGACCAGACTTGGAGAAGAATCCATGTCTCTTCGACCATTGATTAGGAAGTCTTTTCCTCGTTGACTTCTGAAAGTAAGACTCCCGGGCCCTCGTAGAACTACTCTTTC

(-03.4)

AGAACGAGGAATCCATGCCAAACAACAGGGAAACAGGTATGTCATTAATAATTGAATAGGATGATGTGACATTCATAGACACATCTGCATACTTAGATTGGCTATACTCTAATGATTATT
A A ! L A . . : M ! ! !

t t t t t t t t t t t t
TCTTGCTCCTTAGGTACGGTTTGTTGTCCCTTTGTCCATACAGTAATTATTAACTTATCCTACTACACTGTAAGTATCTGTGTAGACGTATGAATCTAACCGATATGAGATTACTAATAA

CTGGAGGCAACCTGTGATGCATATGCAATTAAATTTATTTCTTGGTGAAATTGATAAACATAGGAGTTCTTCAAGTACATA 3
4 4 4 4 n 4 4 |

AARTAA
R-KD18

t t t t t } t H
GACCTCCGTTGGACACTACGTATACGTTAATTTAAATAAAGAACCACTTTAACTATTTGTATCCTCAAGAAGTTCATGTAT 5

GACCTCCGTTGGACACTACGTAT]

8

Hinh 2 Trinh ty viing gen OsDSG1 cua giéng lta KD18 va vi tri bat cap ciia mdi da thiét ké trén vang gen

(doan gen (-D3.4) 1a DNA bi mat doan & giéng IGa chinh stra gen D3.4)

Sau khi thyc hién phan tmg RPA dé kiém tra phan ung
ctia 2 cap moi cho mau lGa D3.4 & nhiét d6 39 °C trong
40 phdt, tién hanh doc két qua bang cach quan sét su
thay d6i mau thuéc nhuom EBT 0,08 mM. Két qua thiy
dugc mue do chuyén ddi mau sic giira cac phan ung
am tinh va duong tinh. D4i vai két qua dién di trén gel
agarose, cho thay vi tri san pham RPA trén gel dién di
tuong Ung Vai kich thuéc san pham khuéch dai cua
gidng lta D3.4 trén ca hai cap moi (Hinh 1). Tuy nhién,
san pham khuéch dai duoc thé hién trén gel khong r6
nét, két qua dién di bi vach mo kéo dai khién két qua
chua dugc rd rang. Didu ndy c6 thé 1a do nhiét do phan
mg RPA duoc thiét 1ap ¢ 39 °C chua phai la nhiét do
t6i wu ctia phan ung RPA, didu d6 dan dén hiéu suat
khuéch dai khong dat mirc thi da, 1am giam cudng do
cuia cac bang dac hiéu trén gel dién di. Dé cai thién két
qua, can tiép tuc tdi wu cac diéu kién nhiét do va thoi
gian phu hop nham dam bao phan tng RPA dién ra hiéu

qua va rd rang hon.

FR-D3.4 FR-KD18
) ) *) ©
# 8

Hinh 3 Hinh anh két qua dién di trén gel agarose va két
qua chi thi mau cua phan tng RPA ¢ nhiét do 39 °C 40
phdt ctia 2 cap mdi cho mau DNA giéng lGa D3.4
(Thang chuan DNA 100 bp, (-): chirg &m khong c6
DNA,; (+): mau c6 DNA lda D3.4)

O két qua t6i wu nhiét do phan tng, cap moi FR-D3.4
cho phan tng mau EBT r6 rang tir 37 °C tro 1én, con
cap modi FR-KDI18 ciing c¢6 phan tng rd rang & tai
37 °C. Do d6, nhiét do téi wu cho phan &g RPA ciia 2
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cap mdi 1a 37 °C. Déi véi két qua téi vu thoi gian phan
ng, cap moi FR-D3.4 cho két qua rd rang tir 15 phat
tro 18n, con cap moi FR-KD18, thoi gian téi uu vao

khoang 20 phdt tré 1én. Do vay, dé téi wu hon nira cAc

35 36 37 38

Yy Ypvue

39 40 41 42 43 44 45 () L

yuy

" B

200 bp

Hinh 4 Hinh anh két qua dién di trén gel agarose va
chi thi mau EBT cua phan tng RPA khao sét nhiét
d6 téi wru tir 35 °C dén 45 °C trong 60 phat cho mau
D3.4 véi cap moi FR-D3.4.
(L: thang chuan DNA 100 bp; (—): chirng &m)
35 36 37 38

Yy

39 40 41 42

EAR R

43 44 45 () L

Yy

" b

200 bp

Hinh 6 Hinh anh két qua dién di trén gel agarose va chi
thi mau EBT cua phan tng RPA khao sét nhiét do t6i uu
tir 35 °C dén 45 °C trong 60 phdt cho mau D3.4 vai cip
moi FR-D3.4.
(L: thang chuan DNA 100 bp; (—): ching am)

w Dai hoc Nguyén Tat Thanh
O

NGUYEN TATTRANE

Tap chi Khoa hoc & Cong nghé Vol 8, No 2

méc thoi gian lai véi nhau dé thuc hién cac thi nghiém
ké tiép mot cach don gian va rit gon thoi luong hon,
méc thoi gian 20 phut duoc lya chon 1a thoi gian phan
g RPA t6i uu cho ca hai cap moi.

35 36 37 38 39 40 41

42 43 44 45 (9 L

400 bp

300 bp

Hinh 5. Két qua nhuém mau EBT va dién di trén gel agarose
ctia phan tng RPA khao sat nhiét d6 t6i uu tir 35 °C dén 45 °C
trong 60 phat cho 2 mau D13.2 va D3.4 véi cap mdi FR-KD18
cho mau DNA gidng lta D3.4. (L: thang chuan DNA 100 bp;
(-): chirng am)

15 20 25 35 40 45 55 60 ()

Hinh 7 Két qua nhuém mau EBT va dién di trén gel agarose
ctia phan ng RPA khao sat nhiét do téi wu tir 35 °C dén 45 °C
trong 60 pht cho 2 mau D13.2 va D3.4 véi cap mdi FR-KD18
cho mau DNA gidng lda D3.4.

(L: thang chuan DNA 100 bp; (-): chiing am)

200 bp
100 bp
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5 10 15 20 25 30 35 40 45 650 55 60 L
— O

o e T e e e
L ¥ i N R i s, T Q.’ & x |
<

PR g RN RERE DY

55 60 (-)

L 20 25 30 35 40 45 50

200 bp

100 bp

Hinh 9 Hinh anh doc két qua bing mau EBT va dién di trén
gel agarose cua phan tng RPA khao sat thoi gian ti wu tir 5
phut dén 60 pht (cach nhau 5 phat) & nhiét d6 37 °C cho

Hinh 8 Két qua dién di trén gel agarose cua phan tng
RPA khao sét thoi gian t6i wu tir 5 phiit dén 60 pht (cach
nhau 5 phit) ¢ nhiét d6 37 °C cho mau D3.4 véi cap moi

FR-D3.4
(L: thang chuan DNA 100 bp; (-): chitng am)

3.2 Khao sat phuong phéap xir Iy mau 14 lta nhanh dé
thu nhan DNA thuc hién phan tng RPA trén 14 l0a
Sau khi di xac dinh cip mdi da thiét ké phi hop dé phat
hién giong lia D3.4 bang phuong phap RPA ciing nhu
t6i wu cac didu kién phan tng, tién hanh khao sat cac
phuong phap xtr Iy mau 14 IGa nhanh nham muc dich
thu nhan DNA cho phan ang RPA. Két qua dién di va
phan g mau EBT cho thiy chi c6 phuong phéap st
dung chat hoat dong bé mat SDS cho két qua duong
tinh v&i phan wng RPA phét hién IGa bién doi gen (Hinh
2). Piéu nay ciing phu hop ddi véi nghién ctu khi sir
dung phwong phap SDS dé tach chiét DNA trong la cia
nhiéu loai thuc vat, trong d6 c6 ca 14 Ita [8]. Phuong
phép sir dung NaOH mic du dugc nhiéu nghién ctu
tham khao d¢é str dung nhu mot phuong phép tach chiét
nhanh DNA [9], tuy nhién phuong phap nay khi thuc
hién voi mau 14 1da lai cho két qua 4m tinh. Piéu nay
c6 thé 1a do 14 laa twong dbi dai va khé c6 thé nghién
nhuyén dugc, lam giam hiéu qua caa phuong phéap. Ddi
v6i phuong phap nghién tryc tiép mau 14 voi nude ciing
cho két qua khéng phat hién duogc, didu nay 1a do
phuong phap dugc tham khao trong nghién ctu ¢ tai

liéu tham khao sb [10], trong d6 nghién ctu nay st

mau D3.4 véi cap mdi FR-KD18
(L: thang chuan DNA 100 bp; (-): chting am)

dung mau 14 da duoc dong kho. Viéc sir dung mau 14
tuoi truc tiép va khong sir dung héa chat dé pha mang
té bao khién cho mau 14 khong thu nhan dugc DNA
trong té bao. Tir két qua trén, cé thé thay phuong phap
st dung SDS dé thu nhan DNA tir mau la 1a mot
phuong phéap phu hop dé xir Iy mau cho myc dich thuc
hién phan ting RPA.

¢) *+)

(SDS) (NaOH)  (H,0)

188 bp

Hinh 10 Hinh anh doc két qua bang mau EBT va dién di gel
agarose khao sat phuong phap tich mau I4 IGa nhanh.
(Thang chuan 100 bp; (-): Ching am khdng c6 DNA; (+):
Phan wng RPA véi mau DNA D3.4 va cap moi FR-D3.4; Mau
14 D3.4 dwoc xu ly bang cac phwong phap khac nhau va cho
phan &ng RPA véi cap mdi FR-D3.4, phwong phap duoc st
dung dé xir Iy nhanh bao gom xir Iy véi SDS (SDS), xir Iy véi
NaOH (NaOH) va chi nghién vai nudc (H,0)
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3.3 Téi wu quy trinh phat hién giéng lta KD18 chinh
stra gen bang phan tng RPA trén mau 14 lua
Dé t6i wru vé thoi gian ciing nhu hiéu qua phan tng, cac
diéu kién trong quy trinh xir Iy mau nhu thoi gian @ Véi
SDS va nong d6 SDS duoc khao sat va danh gia. Do
v6i két qua khao sét thoi gian i mau nghién 14 véi SDS,
1 & nhiét d6 65 °C trong khoang thoi gian tdi thiéu 15
phdt cho két qua dién di ciing nhu phat hién mau rd
) +) ®) (10)  (15)  (20)

(25) (30) Phut

| B L4 " T W .

Hinh 11 Hinh anh doc két qua bang mau EBT va dién di
agarose khao sét thoi gian u véi SDS dé xir Iy mau 14 lda
D3.4 cho phan &g RPA véi ciap moi FR-D3.4
((-): chitng am khong c6 DNA; (+): phan ung RPA vé&i miu
DNA D3.4 va cip mdi FR-D3.4; Thoi gian u véi SDS duoc
khao sat trong phuong phap xir Iy mau 14 lGa D3.4 tr 5 phat
dén 30 phut, sau d6 dung dich xu ly mau 14 dé thyc hién phan

tng RPA véi cip moi FR-D3.4)

Viéc xac dinh ngudng gidi han phat hién cta phuong
phap xir Iy mau nhanh gitip dua ra dugc muc do pha
lodng dich xtr Iy mau phu hop trudc khi dua vao phan
mg RPA. Tuong tu c4c thi nghiém trude do, két qua
dién di cua san pham RPA va phan ng véi chét chi thi
mau EBT dugc ghi nhan twong tu véi nhau. Trong do,
cap moi phét hién giong lGa bién doi gen D3.4 c6 thé
phat hién dugc dich xar Iy mau 14 1a theo phuong phap
SDS & d6 pha lodng nho nhat 1a 107 (Hinh 5). Diéu nay
cho thay ky thuat RPA phl hop dé phét hién mau 4 tir
cay trong bién doi gen dugc xir Iy nhanh bang phuong
phép SDS véi d6 pha lodng t6i da 1a 10 1an theo phuong
phap da t6i wu.
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rang va 6n dinh nhét (Hinh 3). Déi véi két qua khao sat
nong do SDS, sir dung SDS ndng do 15 % da c6 thé cho
két qua duong tinh (Hinh 4). Tuy nhién, & néng d6 SDS
15 % két qua vach twong ddi md hon so véi sir dung
nong d6 SDS 25 % va 20 %, két hop véi chi thi mau
EBT cho thdy két qua chwa 6n dinh. Do d6, st dung
SDS ¢ nong d6 20 % cho két qua phu hop va tiét kiém
nhét trong cac nong d6 di khao sat.

Néng dé
SDS (%)

) () (25 (200 (15) (10) ®)

w ¥ o W

? & @

Hinh 12 Hinh anh doc két qua bang mau EBT va dién di
agarose khao sat nong do SDS sir dung dé xur ly mau 14 lua
D3.4 cho phan ing RPA véi cap moi FR-D3.4
((-): chttng am khéng c6 DNA; (+): phan tng RPA véi mau
DNA D3.4 va cap mdi FR-D3.4; Nong do SDS duoc khao
sat trong phuong phap xtr ly mau 1 10a D3.4 tir 5 % dén 25
%, sau d6 dung dich xir Iy mau 14 dé thyc hién phan tung

RPA véi cap mdi FR-D3.4)

B¢
(102) (10%) pha

loang

() M) (5 (107)

W v B

w YW W

188 bp

Hinh 13 Hinh anh két qua mau EBT va dién di agarose
khao sat LoD ctia phuong phap RPA ddi véi phuong phap
xtr ly nhanh mau 14 lGa D3.4
((-): chting &m khong c6 DNA,; (+): phan tng RPA véi mau
DNA D3.4 va cip mdi FR-D3.4; Dich xtr ly mau 14 lGa D3.4
dugc pha lodng & nhiéu mirc do, phan ing RPA véi cap moi
FR-D3.4)
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4 Két luan va dé xuét

Nghién ctru nay da xay dung thanh cong quy trinh phat
hién giéng lta KD18 chinh sira gen bang ky thuat RPA,
két hop véi phuong phap xir Iy mau 4 nhanh bang SDS,
phu hop dé 4p dung ngoai thuc dia.

Nghién ctru di t6i uu diéu kién phan tng RPA, xé4c dinh
nhiét d6 37 °C trong 20 phut 1a diéu kién t6i vu cho cap
mdi dac higu trén gidng Ida chinh sira gen D3.4. Viéc
st dung chi thi mau EBT giup doc két qua bang mit
thuong, giam yéu cau vé thiét bi chuyén dung. Tuy
nhién, sy khac biét mau sic gitra phan tng duong tinh
va am tinh chua du rd rang trong mot sb trudng hop,
goi ¥ tiém ning sir dung cac chat chi thi mau khac nhu
cresol red hozc hydroxynaphthol blue dé cai thién do
tuong phan [11].

Bén canh do, nghién ctru ciing xay dyng quy trinh xt
Iy mau 14 nhanh bang SDS két hop véi tinh sach nhanh

nhan DNA phu hgp cho phan ing RPA. Quy trinh nay
don gian, thuc hién trong thoi gian ngan, phd hop véi
phan tich s6 lwong Ién mau ma khdng can cac budc tinh
sach phtrc tap hoic bo kit thuong mai. Diéu kién ti wu
dé xir ly mau 1a & vai dung dich SDS 20 % trong 15
phlt ¢ 65 °C, dam bao két qua on dinh trén dién di va
phan tng mau EBT.

Két qua nghién ctru cung cap quy trinh phat hién nhanh
gidng lGa chinh sira gen tir xir Iy mau dén thuc hién
phan tmg RPA, gép phan hd tro kiém nghiém va dinh
danh dong l0a chinh stra gen khi thuong mai hoa.
Nghién ciru nay ciing mé ra hudng phét trién b kit phét
hién nhanh cay trong bién doi gen, phuc vu tng dung
thyc dia trong tuong lai.
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Tai liéu tham khao

1. Toriyama, K., et al. (1988). Transgenic Rice Plants after Direct Gene Transfer into Protoplasts.
Bio/technology, 6(9): p. 1072-1074.

2. Ye, X, etal. (2000). Engineering the provitamin A (B-carotene) biosynthetic pathway into (carotenoid-free)
rice endosperm. Science, 287(5451): p. 303-305.

3. Oberdoerfer, R.B., et al. (2005). Rice (Oryza sativa L.) containing the bar gene is compositionally equivalent
to the nontransgenic counterpart. Journal of Agricultural and Food Chemistry, 53(5): p. 1457-1465.

4. Price, B., & Cotter, J. (2014). The GM Contamination Register: a review of recorded contamination incidents
associated with genetically modified organisms (GMOs), 1997-2013. International Journal of Food
Contamination, 1, 1-13.

5. Lobato, I.M. and C.K. O'Sullivan. (2018). Recombinase polymerase amplification: Basics, applications and
recent advances. Trends Analyt Chem, 98: p. 19-35.

6. Ly Linh Khanh, et al. (2024). CRISPR/Cas9 targeted mutations of OsDSG1 gene enhanced salt tolerance in

rice. Functional & Integrative Genomics, 24(2): p. 70.

@ Dai hoc Nguyén T4t Thanh
D™

NGUYEN TATTRANE



Tap chi Khoa hoc & Cong nghé Vol 8, No 2

7. Tran Hong Diem, Vo Ngoc Truc Giang, and Phung Thi Thu Huong. (2024). A colorimetric multiplex RPA
approach for on-site dual monitoring of Vibrio parahaemolyticus and White Spot Syndrome Virus in Pacific
Whiteleg shrimp. Vietnam Journal of Biotechnology, 22(2): p. 265-277.

8. Kang, T.-J. and M.-S. Yang. (2004). Rapid and reliable extraction of genomic DNA from various wild-type
and transgenic plants. BMC Biotechnology, 4: p. 1-12.

9. Wang, H., M. Qi, and AJ. Cutler. (1993). A simple method of preparing plant samples for PCR. Nucleic Acids
Research, 21(17): p. 4153.

10. Lee, D., et al. (2009). Isothermal amplification of genetically modified DNA sequences directly from plant
tissues lowers the barriers to high-throughput and field-based genotyping. Journal of Agricultural and Food
Chemistry, 57(20): p. 9400-9402.

11. Zhang, F., et al. (2022). Dual-color blending based visual LAMP for food allergen detection: a strategy with
enlarged color variation range and contrast. Food Chemistry: X, 13: p. 100201.

Developing rapid in-field detection procedure for genetically edited rice based on Recombinase Polymerase
Amplification technique
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Abstract The present study was conducted to apply Recombinase Polymerase Amplification (RPA) technique for rapid
detection of genetically edited Khang Dan 18 (KD18) rice directly from leaf samples to develop a in-field detection kit.
The KD18 rice variety, with a deletion mutation in the OsDSG1 gene, was quickly processed using various methods to
obtain DNA for RPA reactions with specific primers. This study demonstrated that the SDS treatment combined with
rapid purification using a phenol/chloroform/isoamyl alcohol mixture at a ratio of 25:24:1 is suitable for DNA extraction
for RPA reactions. Optimization of the sample processing procedure showed that finely ground rice leaf samples with
20 % SDS solution at 65 °C for 15 minutes, followed by rapid purification, allowed the RPA reaction to take place at a
fixed temperature of 37 °C for 20 minutes. The RPA reaction results can be directly recorded by the naked eye through
a color reaction with Erichrome Black T. The study established a rapid detection method for genetically edited rice in-
field, thus it can be applied for developing a simple, convenient, and quick procedure to determine the presence of
genetically edited crops directly in the cultivation fields.

Keywords Recombinase Polymerase Amplification, KD18, genetically edited, OsDSG1
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