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Tém tit: Nhicu cong b chira rang ion beam 1a tac nhan tao ra nhiéu dot bién diém c6 ¥
nghia trong chon giong cay trong Gen BGIOSGA024502 (Ghd7) c6 tac dong 16n dén
viéc quy dinh céc tinh trang nhu: sb hat trén bong, kich thudc hat, chiéu cao cay, ngay trd
bong. Gen BGIOSGA024502 (Ghd7) dugc dinh vi trén nhiém sic thé sd 7 (vi tri
9.172.628 dén 9.175.046 reverse strand), v6i tong chiéu dai 2418 bp, gdm 2 ving ma hoa
(exonlvéi chidu dai 444 bp; exon 2 voi chidu dai 330 bp) va 1 ving khong ma hoa
(intron véi chiéu dai 1644 bp). Bon mdi duoc thiét ké dwa trén co so dir liéu nhim
khuéch dai gen BGIOSGA024502 va giai trinh ty ving mi hoa. Tong s6 1548 trinh tu
mé hoa cho gen BGIOSGA024502 (Ghd?7) (774 trinh ty cua dong dot bién va 774 trinh tu
ctia dong gdc) da duge doc trinh tu theo phuong phép Sanger. Bon dot bién diém duoc
xac dinh bao gém, hai nucleotit tai vi tri 332 va 336 trén vung ma héa 1 (exon 1) va hai
nucleotit tai vi tri 72 va 253 trén vung ma hoa 2 (exon 2). Dya trén cac dot bién nay, hai
chi thi phan tir m&i da dugc phat trién nham nang cao hiéu quéa cia chon gidng lua dot
bién.

Tir khéa: BGIOSGA024502, Ghd?7, ion beam, chon gidng dot bién, dot bién diém, giai
trinh ty

1. MO PAU

Birc xa iondugc danh gia 1 dang birc xa co hé sd tmyén nang lugng cao, c6 kha
nangtao ra nhleu sw xao tron trong hé gen [2, 7, 8]; gdy ra nhleu dot bién trén cau tric
ADN bao gom ca dot bién 16n va dot bién diém [5]; co tlem nang trong viéc tao ra
nhiéu sy tai t0 hop khac nhau, 1a co sé dé tao nén mot gidng cay trong moi [1]. Gen
BGIOSGA024502 (Ghd7) quy dinh cac tinh trang quan trong trén ltia nhu: s6 gié¢/bong,
sO hat trén bong, kich thudc bong, kich thude hat, chiéu cao ciy, ngay trd bong, phan
mg véi moi truong [4, 6, 9]. Mot sb6 nghién ctru chi ra rang, Ghd7 ¢6 nam trang thai
alen [6] va rt nhiéu dot bién SNP [3] quy dinh nén céc kiéu hinh khac nhau. Trén co s&
dr liéu (www.grammene.org), gen BGIOSGA024502 (Ghd7) dugc dinh vi trén nhiém
sdc thé s6 7 (vi tri 9.172.628 dén 9.175.046), véi tong chiéu dai 2418bp, gom 2 ving
ma hoa (exonl - 444 bp; exon2 - 330 bp) va 1 vung khong ma hoa (intron - 1645 bp).

Dong dot bién trién vong mang mot sd dic diém khéc biét ndi bat so véi dong gdc
nhu: kich thude hat 16n hon, hat sang mau hon, cao cay hon va trd sém hon. Vi vay, sir
dung phuong phap PCR-giai trinh ty két hop so sanh bang phuong phap BLAST,chung
t61 tap trung nghién cru gen BGIOSGA024502 (Ghd7) trén dong dot bién va gidng gbc
nham tim hiéu cac dot bién phat sinh néu co.

2. NOI DUNG
2.1. Vit li¢u: Gidng lua (hai mau giong lha cua dong dot bién va giéng goc) va cac hoa
chat thi nghiém sir dung cho PCR, dién di va giai trinh ty.

2.2. Phwong phap

a. Phwong phdp tich chiét ADN
ADN tong sd dugce tach chlet tir miu 1a bang DNeasy Plant Mini Kit (QIAGEN)

theo hudng dan ctia nha san xuit.
b. Phuong phdap PCR
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Gen BGIOSGA024502 dugc khuéch dai theo thanh phan phan Gmg va chu trinh
nhiét nhu sau: Tong thé tich phan tng 20 pul bao gébm: 1 ul ADN tong s6 (1ng/ul); 10 pl
2X Prime STAR MAX; 0,5 pl Mdi xudi (20pmol/ul); 0,5 ul Mdi nguge (20pmol/ul); 8
ul H20. Chu trinh phan tng PCR: 98°C - 2 phit; 30 chu ky cua: 98°C - 5 gidy, 60°C -
5 gidy, 72°C — 30 giay; 72°C - 5 phut; giit mau & 4°C. San phdm PCR duoc kiém tra
trén gel agarose 1,5% dém TAE 1X sau d6 tinh sach bang PCR product purification
Kit- QIAGEN
b. Phwong phap gidi trinh tu

Gen muyc ti€u dugc giai trinh ty theo phuong phap Sanger gom cac budc: Bude 1.
Phéan Gng giai trinh tu dugc tién hanh v6i tong thé tich 20 pl bao gém: 1 ul ADN gen
muc tiéu (Ing/pl); 4 pl SeqSaver Sequencing Pre-mix (Sigma); 4 pl Mdi (20pmol/pl);
11 ul H20. Chu trinh phan tmg: 94°C - 2 phat; 30 chu ky cua: 98°C - 5 gidy, 55°C - 5
gidy, 72°C — 15 gidy; 72°C - 7 phut; gitr mau ¢ 4°C. Budc 2. Thyc hién tinh sach phan
ung theo quy trinhDyeEx 2.0 SpinKit (QIAGEN). Budce 3. Poc trinh tu: St dung
BigDye Terminator Sequencing Standard Kit (Thermofisher) va doc két qua bang may
ABI PRISM 3100 Genetic Analyzer.

c. Phu’o’ng phdp xiv Iy s6 liéu
Két quéa giai trinh ty duoc xir Iy va so sanh bang phin mém Bioedit va cong cu
BLAST (Basic Local Alignment Search Tool).

2.3. Két qua
a. Khai thdc dir liéu va khuéch dai gen BGIOSGA024502 (Ghd?)

Khai thac dif ligu v& trinh tu gen BGIOSGA024502 (Ghd7) chung t0i da thiét ké
mot sO moi phuc vu nghién ciru trong bang 1.

Biang 1. Thong tin mdi méi thiét ké cho nghién ciru gen BGIOSGA024502 (Ghd?)

TT | Tén mdi Trinh tu (5°-3%) d(;lh(lﬁz) (G(VS (Tog‘)
1 | Ghd7-1F | AGCTCAAGTGACCTCACCTGCTATA 25 48 60,7
2 | Ghd7-1R | GATCATGCCGGCCGGATCAGGATTA 25 53 65,4
3 | Ghd7-2F | AGGGAGGTTACAACTAACTGCATTT 25 40 57,2
4 | Ghd7-2R | AGTGGTATATACGCACTGTAATTAT 25 32 51,6

Két qua khuéch dai toan bo chiéu dai gen BGIOSGA024502 (Ghd7) (Hinh 1).

/J San pham PCR

—

2,5kb L:,;

Hinh 1. Sdn pham khuéch dai gen BGIOSGA024502 (Ghd?) trén gel agarose 1,5%
(Ghi chu: Lan 1 - 1kb; lan 2 va 3 - san pham PCR)
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b. Gidi trinh tw vang ma hoa ciia gen BGIOSGA024502 (Ghd?7)
Két qua doc trinh ty dugc thé hién trong hinh 2.

350 360 370 380 390 400 410
ACGACGGCGTCGT GGCGCCGCCGTCGC GTTCAGGAGGAACACCGGCGCCGGCGGGCTCACGTTICG

a. Trinh ty ving mi hoa 1 cta dong dot bién (mdi Ghd7-1F)

330 340 350 360 370 380
CCCCGAGTGAGAGGTCGCTTCGCCAAAGAAGCTGATCAGGAAGCTGTICGCACCGCCATCCCAC

b. Trinh ty viing mi héa 2 ciia dong dot bién (mdi Ghd7-2F)
Hinh 2. Két qua giai trinh tw gen BGIOSGA024502 (Ghd?)
c. Phdt hién dgt bién va phat trién chi thi ADN
Tong hop két qua phat hién dot bién dugc thé hién trong bang 2, hinh 3, 4 va 5.
Bing 2. Phén tich ddt bién trén viing ma héa ciia gen BGIOSGA024502 (Ghd?)

Vine ma héa SO trinh | SO trinh tw | TV I¢ sai Vi tri sai
g tw doc sai khac khac (%) khac
\ <1 362: G->C
Vung ma hoa 1 444 2 0,45 366: A > C
\ <1 73: A>G
Vung ma hoéa 2 330 2 0,61 253-C > G
Tong 774 4 0,51

Query 301 CCGCCGTCGCTGTTCAGGAGGAACACCGGCECAGECRGGCTCACGTTCGACGTCTCCCTC 360
Prrrrrrrrerrrerrererrrreerrnnl I Frrrrerrrrerrerererrend

Sbjct 301 CCGCCGTCGCTGTTCAGGAGGAACACCGGCRGEGRAFGEGCTCACGTTCGACGTICTCCCIC 360

Hinh 3. Phat hién dét bién trén vung mi hoa 1 caa gen BGIOSGA024502 (Ghd?7)
Ghi chii: Query -trinh tir dong dot bién; Subject = trinh tw ciia dong géc

éQuery el GCCGCCATGE ATGT TGGGGAGAGCTT GAACCCARAACACGGTGGTTGGCGCAATGGTG 120
NERRRNERE RN RN NN NN RN R RN NARRRRARNRRARRY
%bjc: 61  GCCGCCATGGOCAYTGTTGGGGAGAGCTTGAACCCARACACGGTGGTTGGCGCARTGGTG 120
Hinh 4. Phat hién dot bién trén vung mi hoa 2 caa gen BGIOSGA024502 (Ghd?7)
Ghi chii: Query -trinh tir dong dot bién; Subject = trinh tw ciia dong géc
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ZQuery 241 TTCGCCAARAG TGATCAGGAAGCTGTCGCACCGCCATCCACCTATGTCGATCCTAGT 300

éSb] ct 241 TTCGCCAAAGARCYTGATCAGGAAGCTGTCGCACCGCCATCCACCTATGTCGATCCTAGT 300

Hinh 5. Phat hién dot bién trén vung mé hoa 2 cia gen BGIOSGA024502 (Ghd?)
Ghi chii: Query -trinh tw dong dét bién; Subject = trinh tw cia dong goc

Dua trén cac dot bién diém, hai chi thi ADN méi duogc phat trién. Thong tin vé
hai chi thi ADN nay dugc thé hién trong bang 3.

Bang 3. Phat trién chi thi ADN méi dwa trén dét bién thu nhan dwoc

Pic diém moi Chiéu
A dai | Muc tiéu nhian
T rrinh tr (5°- 3% Chieu | Tm | GC | biét

dai | (0C) | (%) |y

Trinh tu C & vi
F: CCGGTGCACGAGTTCCAGTTCT | 22nu | 63,8 | 59,1 202 tri 362 va trinh
R: CGAACGTGAGCCCGCCGG 18 nu | 67,7 | 77,8 bp tu C ¢ vi tri 366
trén exonl

Trinh tuy G 6 vi
F: GAGATGGTGGCCGCCATGGCCG | 22 nu | 71,1 | 72,7 | 223 | tri 73 va trinh tu
R: GTGCGACAGCTTCCTGATCAGC | 22nu | 63,0 | 59,1 bp G o vitri 253
trén exon 2

Ghi chii: ky tw dam, gach chdn - diém dot bién
2.4. Thao luan
a. Khai thdc dir liéu, khuéch dai va gidi trinh tw gen BGIOSGA024502 (Ghd?)

Khai thac co s¢ dit lidu, chung toi tim thdy cac thong tin lién quan dén gen
BGIOSGA024502 (Ghd7), véi trinh tu da dugc giai ma hoan chinh. Bén vi tri thiét ké
moi (hai mdi xudi, hai moi nguoc) duge chon nham dam bao t6i vu cac yéu cau veé thiét
ké moi (bang 1). Cac mdi duge thiét ké véi chidu dai 25 nucleotit, ty 16 GC dao dong tir
32-53 %, nhiét do gin moi tir 51,6 —65,4°C. Mdi Ghd7-2R ¢4 ty 1& GC thap nhét (32%)
kéo theo nhiét do gan m01 cling thap nhat do phai tranh vung 1ap (AT)23 va khong qua
xa viing mi hoa. Cac mdi con lai deu dam bao cac yéu cau quan trong dugc t6i uu hoa
nhu ty 1€ GC tir 40-60 %; nhiét do gan mdi tir 55-65°C; chiéu dai 18-30 nucleotit.....

Toan b chiéu dai gen BGIOSGA024502 (Ghd7) dugc khuéch dai bang cip moi
Ghd7-1F va Ghd7-2R, véi chiéu dai doan khuéch dai khoang 2,5 kb. Tir hinh 1 ta ¢6 thé
thiy, cic san pham khong mong mudn xuét hién khong dang ké (bang rat mo), trong
khi d6 san pham chinh (gen muc tiéu) thi xuat hién rat rd véi vach bang day trén gel
agarose & chiéu dai khoang 2,5 kb. Piéu d6 cho thiy san pham PCR du chat lugng va so
lwong dé giai trinh tw. San pham PCR khuéch dai gen Ghd7 cta dong gbc va dong ddi
chimg dugc tinh sach bang DyeEx 2.0 Spin Kit ciia QIAGEN va dugc do ndng do bang
may Nano Drop. Nong ¢ ADN sau khi tinh sach ciia gen Ghd7 do dugc & mau goc 1a
65,3 ng/ul; va & mau dot bién 1a 45,4 ng/pl.

Séan phém PCR sau khi dugc tinh sach da dugc str dung lam khudn trong phan
{g giai trinh ty bang BigDye Terminator Sequencing Standard Kit ctia Thermofisher.
San pham dugc chay va doc bang may ABI PRISM 3100 Genetic Analyzer. Két qua
doc trinh ty ving mi hoéa 1 bang moi Ghd7-1F va ving ma hoa 2 bang modi Ghd7-2F
(hinh 2) cho théy: Céc trinh tu duoc doc rat 1o rang, khong c6 trinh tu ndo bi 16i doc
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(N); cac dinh (peak) cao, gon; duong nhidu (baseline-noise) rit nho, ‘gﬁn nhu bing
khong. Toan bd hai Yl‘mg rpé hoa da durqg doc hoap chinh nh¢d hai moi Ghd7-1F va
Ghd7-2F nén khong can thiét doc trinh ty bang hai méi ngugc Ghd7-1R va Ghd7-2R.

c. Phdt hién dgt bién va phat trién chi thi ADN

Trinh ty hai ving m3 héa cta gen Ghd7 gitra dong gbc va dong dot bién duge so
sanh dé phat hién cac dot bién thong qua cong cu BLAST. Sé liéu trong bang 2 cho
thay, trong téng s6 774 trinh ty ma hoa ctia gen Ghd7 thi ¢6 4 trinh tu khac nhau gitta
dong gbc va dong dot bién (chiém ty 1& 0,51%) da duoc phat hién, bao gom 2 sai khac ¢
vung ma hoa 1 va hai sai khiac ¢ ving ma hoa 2. Céac dot bién duogc thé hién chi tiét
trong hinh 4, 5 va 6 bao gém: trén vung ma hoéa 1, tai vi tri 362 c6 su thay thé G thanh
C va vi tri 366 c6 sy thay thé A thanh C (hinh 3); trén vung ma hoéa 2 c6 su thay thé
nucleotit A thanh G tai vi tri 73 (hinh 4); va thay thé nucleotit C thanh G tai vi tri 253
(hinh 5). Dya trén cac dot bién diém nay, hai chi thi ADN méi da duge phét trién voi
muc tiéu nang cao hi¢u qua cta chon giéng dot bién lién quan dén gen Ghd7. Hai chi
thi (mdi) méi c6 chiéu dai 18-20 nucleotit; nhiét do gin mdi trong khoang 63- 71°C;
thanh phan GC tir 59,1-77,8 % va san pham khuéch dai mong mudn 1a 202 bp va 223
bp. Cac dot bién duoc xac dinh tai nhitng vi tri ¢d dinh, vi vy viéc thiét ké chi thi dua
trén chung s& kho c6 thé dam bao tdi uu tit ca cic yéu cau dat ra. Nhiét d6 gan moi
khong tdi wu ¢ thé duoc khic phuc bang cach diéu chinh chu trinh PCR, hodc giam bat
chidu dai moi, tuy nhién khong nén ngin hon 18 nucleotit d¢ dam béo tinh dic hiéu.
Mot diéu kién quan trong khéc 13 céc trinh ty nhan biét dot bién nén duoc dat ¢ dau 3’
gitp tang tinh chinh x4c trong qua trinh tim va bt cip ciia moi.

Su khac nhau dac trung nhat gita dong dot blen va glong gbc 1a & mau sic 14,
mau sdc vo trau va kich thudc hat. Gidng gdc ¢ v trau vang sam, la xanh dam, dai hat
thoc 10 mm, dai hat gao 7 mm. Trong khi d6, dong dot bién c6 14 sing mau hon, vo trau
vang sang, dai hat thoc 12 mm, dai hat gao 8 mm. Co nhiéu cong trinh cong bd phat
hién nhiéu SNPs ciing nhu nhiéu trang thai allen khac nhau cua gen Ghd7 [3, 6], nhung
khong c6 dot bién nao glong cac dot bién ma nghién ctru thu duogc. Két qua nay khang
dinh lai hiéu qua tao dot bién cia ion beam trong cai tién ning suit trén cay laa. Tuy
nhién, dé xac dinh chinh xé4c cac dot bién nay quy dinh nén céc tinh trang cu thé nao thi
chung ta can thuc hién nhiéu nghién ctru sau hon nira.

3. KET LUAN

Phat hién bon dot bién diém trén ving ma héa ctua gen BGIOSGA024502 (Ghd?7)
bao gém: dot bién thay thé G thanh C tai vi tri 362 va dot bién thay thé A thanh C tai vi
tri 366 trén ving ma hoa 1; dot bién thay thé A thanh G tai vi tri 73 va dot bién thay thé
C thanh G tai vi tri 253 trén ving ma hoa 2.

Duya trén bon dot bién diém dugc phat hién ¢ trén, hai chi thi ADN méi da dugc
phat trién. Ti€p tuc danh gia, thu nghiém hai chi thi méi thi€t ké trude khi ap dung vao
chon giong dot bien lién quan dén gen BGIOSGA024502 (Ghd?7).
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Absract: It was reported that ion beams are considered effective for the induction of
point mutation valuable for breeding. Gene BGIOSGA024502 (Ghd?7) has major effects
on regulation of main traits in rice, including number of grains per panicle, grain size,
plant height and heading date. BGIOSGA024502 (Ghd7) was located on chromosome 7
(from 9.172.628 to 9.175.046 on reverse strand), with total length 2418 bp, including two
coding regions (exon 1 with length 444 bp; exon 2 with length 330 bp) and one non-
coding region (intron with length 1645 bp). Four primers based on database were
designed for amplifying and sequencing the target region. A total 1548 coding
nucleotides (774 nucleotides of original type and 774 nucleotides of mutant type) was
sequenced by Sanger method. Four point mutations were identified including: two
nucleotides at points 332 and 336 in exon 1 and two nucleotides at points 72 and 253 in
exon 2. Based on these mutations, two new DNA markers were developed for improving
efficiency of mutation breeding for rice.

Keywords: BGIOSGA024502, Ghd7, ion beam, mutation breeding, point mutation,
sequencing.
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