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TOM TAT

Trong nghién cizu nay, ching toi da sir dung 03 i thugt dé phan ldp va khuéch dai cac phan
doan DNA theo tinh chat ngau nhién hoan toan (RAPD), ban ngau nhién nham dén Codon mé dau
ciia cac gene (SCoT) va ban ngau nhién nhdm dén trinh tir hép CAAT ddc trung cho promoter cua
gene (CBDP). Nhiing ki thudt ndy cé dg nhay va tinh da hinh cao, ¢ thé gitp phan biét cac mau tot,
dé dang thuc hién, gia thanh ré dé xdac dinh bién dgng di truyén bang ki thugt phan tich van tay DNA
d6i véi mdu dau tay. Thiét bj chiéu xa tia X tai Truong Pai hoc Pa Lat da dwoc sir dung dé nghién
cieu kha nang bién dong di truyén cua dau tay trong tai tinh Lam Bong. CAc mdu dau tdy dwoc chiéu
Xa thay déi liéu chiéu tir 0 Gy dén 1200 Gy véi sudt liéu 13,870 Gy/phUt so véi mdu doi ching. Pong
thoi cé dinh lieu chiéu ¢ 1000 Gy va thay doi cac sudt liéu khac nhau theo céc gia tri sau: 3,370
Gy/phtit, 8,630 Gy/ph(t, 12,572 Gy/pht, 13,870 Gy/phdit, 15,204 Gy/phdt, 19,120 Gy/ph(t, 24,450
Gy/pht. Nghién cizu cho thdy sir bién dgng di truyén ¢ cac mau dau tdy la khéong déang ké, qua dé
khcng dinh san phdm dam bdo chdt heong va an todan déi véi nguoi tiéu ding.

Tir khoa: liéu chiéu; chiéu xa; dau tay; tia X

1.  Giéi thiéu

Chiéu xa thuc pham trén thé gii dd dugc tng dung tir cudi thé ki XIX (Schwimmer
et al., 1957); c4c burc xa ion hoa duge dung dé xir li rau, cu, qua tuoi nhiét déi nham ngan
chan sy lay lan cua cac vi sinh vat ¢6 hai va cac loai sau bénh kh&c nhau (Barkai-Golan et
al., 2017). Ngudn birc xa ion hoa dugc phép chiéu xa thuc pham c6 ba loai: tia gamma tir
0Co va ¥'Cs, chum electron c6 ning lugng dudi 10 MeV va tia X c6 ning lugng dudi 5
MeV (Farkas, 2004). Theo Ministry of Science and Technology of Vietnam (2008a), burc xa
ion hoa dung dé chiéu xa thuc phim trong néng nghiép 1a tia gamma cua cac ngudn ©Co
hodc *¥’Cs, ngudn electron va tia X. Khi chiéu xa bang tia gamma, ngudn dong vi phong xa
80Co duoc sir dung chit yéu cho cac san pham nong nghiép va hiém khi sir dung ngudn **'Cs.
Uu diém cta chum tia X nang luong thap 12 rat an toan khi chiéu xa, viéc che chian khéng
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phtic tap, thao tac sir dung don gian, chi phi dau tu va bao tri thap, phd hop dé chiéu xa
nhitng san pham néng nghiép co kich thudc nho.

Dau tay co tén khoa hoc la Fragaria x ananassa Duchesne, la loai cay thuoc ho hoa
hong (Rosaceae). Dau tay dugc xem 13 cdy ndng nghiép duoc trong phd bién ¢ khoang hon
76 qudc gia (Hytonen et al., 2018), chau Au c6 dién tich trong dau tay 16n nhit, tiép theo 1a
chau A, chau M, chau Phi, chau Uc. Trung Quéc 1a nudc cé dién tich trong dau tay nhiéu
nhét va san luong cao nhat thé gioi, chiém khoang 30% tong dién tich trdng dau cua toan
cau. O Viét Nam, dau tay duoc trong chi yéu tai Pa Lat va mot s6 it dién tich tai cac dja
phuong nhu Sa Pa (Lao Cai), Moc Chau (Son La) va tinh Hung Yén. Theo diéu tra cua
Chi cuc Bao vé Thuc vat Lam Pong, dién tich dau tay trong trén dia ban chiém khoang
80 ha. Gidng dau tay chu yéu duoc trong 1a gidng Mi B4, Mi Pa lai, Albion, ngoai ra con
mét s6 gidng khac: Langbian, Mi thom, Phap, New Zealand...

Str dung ki thuat phan tich van tay DNA dé phan lap va khuéch dai cac phan doan
DNA tai Phong Thi nghiém Sinh hoc Phan tir, Truong Pai hoc Da Lat véi 03 ki thuat: ki
thuat Random Amplified Polymorphism DNA — RAPD: theo tinh chat ngau nhién hoan toan,
ki thuat Start Codon Targeted — ScoT: ban ngau nhién nhim dén Codon mé dau cua cac gene
va ki thuat CAAT box-derived polymorphism—CBDP: ban ngau nhién nhim dén trinh tu
hop CAAT dac trung cho promoter cua gene. Nhirng ki thuat nay la cac ki thuat c6 d6 nhay
va tinh da hinh cao, c6 thé gip phan biét cac mau tét, thuc hién dé dang, chi phi ré va phu
hop véi béi canh nghién ciu.

Viéc chiéu xa tia X nham timg budc cung cip co s dir liu chung dé xac dinh bién
dong di truyén cua dau tay, tir d6 tiép tuc trién khai dén cac san pham ndng nghiép phd bién
khéc tai tinh Lam Dong. Chinh vi vay, nghién ctu st dung tia X tai Truong Pai hoc Da Lat
khing dinh tinh 6n dinh di truyén cua dau tay dudi tac dong cua tia X ning lugng thap & lidu
chiéu xa thay dbi tir 100 Gy dén 1200 Gy.

2. Vit liéu, phwong phap va thiét bi nghién cieu
2.1. Vatliéu va phwong phdp
- Tao mdu dau tay trong chiéu xa

Qua dau tay duoc thu héi tryc tiép tai vuon dau trong & tinh Lam Dong, duoc chon lya
can than, phan loai dong déu, khdng bi tac dong co hoc 1én trai dau. Dé tach chiét DNA, céc
mau dau tay dd qua chiéu xa & cac liéu khac nhau dugc st dung va so sanh véi mau doi
chung tr cung cay sau khi xt li loai bo hat.

Ba mau dau tay di chiéu xa véi khéi lwong 10 g dé phan 1ap va khuéch dai cac phan
doan DNA theo 03 ki thuat: ki thuat Random Amplified Polymorphism DNA — RAPD, ki
thuat Start Codon Targeted — SCoT va ki thuat CAAT box- derived polymorphism— CBDP;
mdi phuong thic chiéu xa thi nghiém duoc lap lai 3 1an. Nhitng ki thuat ndy ¢ nhitng wu
diém vuot troi va pht hop véi bdi canh nghién ctru nhu Hinh 1. Mdi phuong thic chiéu xa
da duogc sir dung 1am vat liéu dé chiét xuit DNA bo gene tong sé bang phuong phap CTAB
| véi cai bién bang cach thém 10% SDS vao dém chiét.
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a) DAu tay vira thu hogch b) Mdu dau tay chiéu xa tia X
Hinh 1. Dau tay dung 1am mdu chiéu xa
- Xde dinh bién d@éng di truyén cria dau tay qua chiéu xa

Céc budc duogc st dung dé thyuc hién va danh gia bién dong di truyén cua dau tay qua
chiéu xa & céc liéu chiéu tia X khéac nhau so véi mau ddi chimg nhu Hinh 2, cu thé nhu sau:

Bueée 1. Tach chiét DNA: Ba mau dau tay da chiéu xa voi khdi lwong 10 g tir mdi phuong
thirc chiéu xa da duoc str dung 1am vat liéu dé chiét xuat DNA bo gene tong sé bang phuong
phép CTAB | (Weising et al., 2005) véi cai bién bang cach thém 10% SDS vao dém chiét.

Nong do va do tinh khiét cia DNA duogc xac dinh bang phuong phap twong quan mat
d6 quang (Weising et al., 2005) si dung hé théng NanoScan2 (Analytik Jena). Cac mau
DNA c6 gia tri OD260/OD2go (OD 1a d hap thu quang cua DNA, chi s6 dudi biéu thi budc
s6ng (nm)) tir 1,7 dén 2,0 va gan vai 1,8 duoc chon dé dai dién cho phuong thuc chiéu xa.
Cac mau DNA duoc giir & 20 °C cho phan wng PCR tiép theo.

Buoc 2. Ki thugt phan tich van tay DNA (DNA fingerprinting)

Céc phan tmg PCR duoc thuc hién véi thé tich 50 pL chtra 25 uL hdn hop My Red HS
Taq (Bioline), 0,2 uM mdi va khoang 30 ng khudén mau DNA. Cac phan tng khuéch dai
dugc thuc hién trén may chu trinh nhi¢t Eppendorf Mastercycler Pro S (Ptic) vdi cac chuong
trinh sau: Trong ki thuat CBDP: bién tinh ban dau & 94 °C trong 5 phut; 6 chu ki ¢ 94 °C
trong 45 gidy, 35 °C trong 45 gidy, 72 °C trong 90 giay; 30 chu ki & 94 °C trong 45 gidy,
51°C trong 45 gidy, 72 °C trong 90 giy; kéo dai cudi cung ¢ 72 °C trong 10 phut (Singh et
al., 2013). Trong ki thuat SCoT: bién tinh ban dau ¢ 94 °C trong 5 phut; 36 chu ki & 94 °C
trong 15 gidy, 50 °C trong 15 gidy, 72 °C trong 45 gidy; Kéo dai cudi cung ¢ 72 °C trong 10
phit (Collard & Mackill, 2008). Trong ki thuat RAPD: bién tinh ban dau & 94 °C trong 5
pht; 36 chu ki & 94 °C trong 45 gidy, 35 °C trong 45 gidy, 72 °C trong 90 gidy; Kéo dai cudi
cing & 72 °C trong 10 phut, cac diéu kién nay da duoc sira ddi tir phwong phép str dung cho
ki thuat RAPD chuén (Weising et al., 2005).

Véi mbi ki thuat phan tich dic diém di truyén caa cac mau (SCoT, CBDP va RAPD),
s6 lugng moi sir dung 1a khoang 7 moi dé tao dix liéu da 16n vé su xuat hién hay ving mat
cua bang khi dién di. Cac san pham PCR duoc tach trong gel agarose 2,5%, sir dung dém
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TBE ¢ 60 V trong 3 gio, nhudm bang Ethidium bromide (0,5 pg/mL) va chup anh dudi dén
¢6 budc song 254/312 nm bang Hé thong UVP Gel Studio Plus (Analitik Jena, Puc).

Buwoc 3. Phén tich diz liéu: Vi céac chi thi CBDP, SCoT va RAPD la chi thi troi, nén
mdi bang DNA quan sat 1a dai dién cho mét locus (Locus 1a mot vi tri xac dinh trén nhiém
sac thé ma mot gene hoic mot doan DNA dic trung ndm trén d6) (Williams et al., 1990) va
dix liéu cua ki thuat phan tich van tay DNA tir chiing c6 thé dugc két hop véi nhau dé phan
tich di truyén. Hé s6 twong ddng di truyén (GSC) giita cac cip mau duoc tinh toén bang céch
str dung phan mém NTSYSpc 2.1 (Rohlf, 2004). Dya trén hé sé twong dong di truyén,
khoang cach di truyén (D) gitra ca&c mau khdng chiéu xa va mau chiéu xa da dugc tinh toan
nhu sau: D=1-GSC (Yeh et al., 1999).

Str dung dir li€u dinh luong (Quantitative data) ttr ma tran nhi phan vé su xuat hién
hay ving mit ctia cac bang. Co sé cta viée tinh hé sé twong dong giita cac mau chinh 1a so

sanh khoang cach di truyén giita cac mu, chinh 1a ti 1& cac bang khac nhau giira ching
(De Vicente et al., 2004).

Buadc 1’
Téch chiét
DNA

Buéc 3
Phan tich dx
liéu

Buoc 2
Ki thuat phan tich
van tay DNA

Hinh 2. Quy trinh xdc dinh bién déng di truyén cia dau tay qua chiéu xg

2.2. Thiét bi chiéu xa

Trong nghién ctru nay, may phat tia X ning luong thap, cuc dai dén 160 keV (Hinh
3a, b), duoc st dung trong céc linh vuc lién quan dén khir tring thiét bi y té, bao quan thyc
pham, c4c thuc nghiém lién quan dén vi sinh vat, bao quan thuc pham va gay dot bién. Cac
thong sb dic trung nhu sau: dién ap cua dng phat tia X cd thé dugc diéu chinh trong khoang
tir 35 kV dén 160 kV, cuong d6 dong dién cua dng phét co thé dugc diéu chinh trong khoang
tr 1 mA - 30 mA, cdng suét tdi da ctia may phat 1a 3 kW. Cac thao tac diéu khién thiét bi
duogc thuc hién trén man hinh may tinh (Hitachi Power Solutions Co., Ltd., 2018)

Dé xac dinh bién dong di truyén cua dau ty, mam xoay trong viing khdng gian chiéu
Xa la khay dat mau, c6 duong kinh 40 cm, chiu duoc tai trong 5 kg cho mét lan chiéu. Bén
trong budng chiéu cé gan thiét bi do liéu dé dinh liéu chiéu xa. Buong kinh caa ving chiéu
Xa Clia may phat tia X duoc giGi han bai goc chiéu xa va chiéu cao tir mam xoay dén nguon
phat tia X (Hinh 3c).
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Hinh 3. Mdy phat tia X ndng lirong thap Hitachi MBR-1618R-BE
2.3. Liéu va sudt liéu chiéu xa

Thuc nghiém tién hanh véi suat liéu 13,870 Gy/phut va thay doi liéu chiéu tir 100 Gy
dén 1200 Gy so voi mau dbi chang. Sau do, tién hanh cb dinh liéu chiéu ¢ 1000 Gy va thay
ddi cac suat lieu khac nhau theo cac gié tri nhu sau: 3,370 Gy/phdt, 8,630 Gy/phut, 12,572
Gy/pht, 13,870 Gy/pht, 15,204 Gy/pht, 19,120 Gy/pht, 24,450 Gy/ph(t. Vic thay ddi
lidu chiéu twong ddi rong con nham muc dich danh gia kha ning diét khuan, bao quan dau
tay cua tia X. Pong thoi, ndi dung cua bai bao nay chu yéu tap trung vao viéc khao sat bién
dong di truyén cua dau tay khi thay ddi sut liéu, thay ddi liéu chiéu cua may phat tia X.

S& di nghién ciru chon lua trén dai liéu nay 1a vi cin cir vao nhiéu thuc nghiém trudc
d6, két qua twong déi dua vao quy hoach thuc nghiém ciing nhu s6 liéu thu dwoc. Mat khéc,
theo cac cong b vé liéu chiéu xa thyc pham caa WHO, liéu chiéu xa c6 thé 1én dén 10 kGy
ma van dam bao an toan (WHO, 1999).

3. Kétqua vathao luan
3.1. Két qud khao sét sw bién dgng DNA khi ¢é dinh sudt liéu va thay d@éi liéu chiéu

Tién hanh thuc nghiém vai suét lidu 13,870 Gy/phit va thay doi liéu chiéu tir 100 Gy
dén 1200 Gy so véi mau dbi ching. Két qua thuc nghiém ciing chi ra rang khi lidu chiéu xa
thay d6i tir 100 Gy dén 1200 Gy thi mirc d6 twong déng cua cac mau da duoc chiéu xa cd su
thay ddi so v&i mau déi ching va muc do trong ddng dat gan 92%. DBdng thoi, tong s bang
thu duoc 1a 277 bang, voi 25 bang da hinh chiém ti 1 9,03%, ti 1¢ ndy cho thay khéng lam
bién d6i ban chat di truyén cua dau tay. Nhu vay, c¢d thé dung dai lidu trén cho muc dich diét
khuan va bao quan dau tdy ma van dam bao chit lugng ciing nhu dam béo an toan cho nguoi
str dung san pham sau chiéu xa.
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Bdng 1. Mitc dé twong dong (%) giira cAc mdu ddu tdy duwot chiéu xg tia X
véi cac liéu khac nhau so véi mdu déi chuig khi siz dung céc ki thudgt CBDP, SCoT va RAPD

Mirc dd twong dong (%)

Lidu (G .
euGy) CBDP SCoT RAPD Duwa trén dir liéu phoi hop
100 97,35 93,54 91,56 94,15
200 98,15 96,56 93,58 96,10
300 95,87 97,54 94,56 95,99
400 99,02 96,89 92,67 96,19
500 97,35 98,73 93,54 96,54
600 96,85 97,65 95,65 96,72
700 98,76 96,87 93,54 96,39
800 96,58 98,79 94,78 96,72
900 98,56 97,36 96,87 97,60
1000 95,65 97,89 92,56 95,37
1100 97,86 98,57 91,56 96,00
1200 98,32 96,58 94,78 96,56
100% , —e&— CBDP —@— ScoT RAPD Twong déng TB
99%
‘é O ' ../,..\ / 5 g - \.-T) \ Y
op 96% / AW \
_g 95
E QAL
ae 94%
93%
92%
91% >
0 200 400 600 800 1000 1200

Liéu chiéu (Gy)
Hinh 4. Mize dg twong dong (%) giiza cAc Mdu ddu tdy dwroc chiéu xa tia X véi cac liéu
kh&c nhau so véi mdu déi ching khi si dung cac A7 thudt CBDP, SCoT va RAPD
3.2. Két qud khao sét sw bién dgng DNA khi cb dinh liéu chiéu va thay déi suit liéu
Tién hanh thuc nghiém thay d6i cac suat liéu tir cac gia tri: 3,370 Gy/pht, 8,630
Gy/pht, 12,572 Gy/phiit, 13,870 Gy/phit, 15,204 Gy/pht, 19,120 Gy/phdit, 24,450 Gy/phit
va ddng thoi ¢b dinh liéu chiéu & 1000 Gy. Két qua cho thiy trong ba ki thuat kiém tra tuong
dong ciia DNA thi ki thuat CBDP cho murc d6 twong dong cao hon hai ki thuat SCoT
va RAPD.
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Bdng 2. Mitc dé tuwong dong (%) giira CAC Mdu ddu tdy dwoc chiéu Xa tia X
¢ liéu 1000Gy véi cac sudt lieu khac nhau so véi mau doi chiing
khi sur dung cac ki thugt CBDP, SCoT va RAPD

Suat liéu Mike d twong dong (%)
chieu Duwa trén

(Gy/phit) CBDP SCoT RAPD dit liéu phéi hop
3,370 98,13 96,01 92,87 95,67
8,630 98,11 95,87 92,68 95,55
12,572 97,91 95,68 92,64 95,41
13,870 97,89 95,65 92,56 95,37
15,204 97,87 95,56 92,54 95,32
19,120 97,36 95,10 92,24 94,90
24,450 97,24 95,11 92,11 94,82

9% o —@—(BDP —#—SCoT —8—RAPD —@—Tuong déng TB

98% O—QN—O—Q\O—“—O
<5 9%
= O— S —C
=13}
95%

93%

. O\O§—O_§O—(\O\O

91% >
0 5 10 15 20 25

Suit liéu (Gy/phiit)
Hinh 5. Mitc dg twong dong (%) giiza c&c mdu dau tdy dwoc chiéu xa tia X
& liéu 1000 Gy véi céc sudt lieu khac nhau so véi mdu doi ching
khi su dung cac ki thugt phéan tich van tay DNA

4.  Kétluan

Trong nghién ctu nay, tac gia da sir dung ngudn tia X ning lwong 160 keV dé khao
st su bién dong di truyén DNA cua dau tay. Két qua cho thay su bién dong di truyén & cac
mau dau tay khi tién hanh thuc nghiém 1a khong dang ké, dau tay van gitr duoc chat lwong
cling nhu khdng anh hudng dén sirc khoe ngudi tiéu dung. C6 thé chi ra & cac nghién cau
tuong tu trude day, chang han, & cac mau IGa mach nudi cdy md phan &nh thdng qua ki thuat
DNA fingerprinting la metAFLP trong nghién cuu cua (Ortowska & Bednarek, 2020), su
thay ddi bién dong c6 thé 1én dén 10,46% dbi véi viéc nudi ciy binh thuong. Mat khéc, cac
két qua thay d6i do chiéu xa ciing duoc ghi nhan 1a c6 thé tu sira chira cac sai hong DNA
(cac thay d6i DNA), tuc 14 sau khoang thoi gian sau chiéu xa, DNA duoc phuc héi va quay
vé trang thai ban dau (Ortowska & Bednarek, 2020; Fiuk et al., 2010).
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Tir két qua kiém tra tinh twong ddng DNA cia mau chiéu xa va mau ddi chang, ching
t6i chon ¢ dinh liéu chiéu 1000 Gy vai suét liéu 13,870 Gy/phut d6i véi tia X, dé tién hanh
cac thuc nghiém bao quan dau tay. Vi lidu chiéu nay thi hoan toan dugc phép chiéu xa thyuc
pham theo tiéu chuan hién hanh caa Viét Nam (Ministry of Science and Technology
of Vietnam, 2008b).

< Tuyén bé vé quyén loi: CAc tAc gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

This study used three high-resolution DNA fingerprinting techniques to evaluate genetic
variations in strawberry samples: Random Amplified Polymorphic DNA (RAPD), which enables
completely random amplification; Semi-random Start Codon Targeted (SCoT) markers, which focus
on gene start codons; and CAAT Box-Derived Polymorphism (CBDP), which targets the CAAT-box
sequence in gene promoters. These techniques offer high sensitivity, significant polymorphism, cost-
effectiveness, and ease of implementation, making them ideal for reliable sample discrimination and
the assessment of genetic stability. A low-energy X-ray irradiation system at Dalat University was
employed to assess the genetic variability of strawberry samples collected from Lam Dong Province.
To assess genome stability, the samples were irradiated under two experimental conditions: (a)
varying radiation doses from 0 to 1,200 Gy at a fixed dose rate of 13.870 Gy/min, and (b) a fixed
dose of 1,000 Gy with varying dose rates ranging from 3.370 to 24.450 Gy/min. The analysis results
consistently showed negligible genetic variation across all irradiated samples. This finding is crucial
because it supports the quality assurance of the irradiated strawberry products and indicates that X-
ray irradiation does not cause adverse genetic effects that may affect consumer safety.
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