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Abstract
Recent studies have confirmed that GmNACO004 is one of the genes in the NAC gene family that involves in drought
tolerance in soybean. In this study, the GmNACO004 gene was used to transform 2870 half-seed explants of the DT22
soybean cultivar through Agrobacterium tumefaciens vector bearing pZY101:RD29A:GmNAC004. Molecular
analysis showed that eight herbicide tolerant lines were also positive for PCR analysis. The results also confirmed
that GmNACO004 gene was successfully transformed into Vietnamese soybean variety with a rate of 0.28%.
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PHAT HIEN MOT SO POT BIEN PIEM TREN VUNG MA HOA
CUA GEN BGIOSGA024502 (Ghd7) G DONG LUA POT BIEN BANG CHUM ION
Nguyén Thi Hong', V6 Thi Minh Tuyén!,
Yoshikazu Tanaka? Lé Huy Ham'

TOM TAT

Nhiéu cong b chi ra raing chiim ion (ion beam) la tdc nhén tao ra nhiéu dét bién diém c6 y nghia trong chon
giong cdy trong. Thong qua BLAST co s& dii liéu ctia gen BGIOSGA 024502 (Ghd7) da dugc khai théc véi trinh ty da
dugc gidi ma hoan chinh. Dya trén di liéu thu dugc, b6n moéi dugc thiét ké nham khuéch dai gen BGIOSGA024502
va gidi trinh ty viing ma hoéa ctia dong dot bién. Tong s& 1548 trinh ty mé héa cho gen BGIOSGA024502 (Ghd7)
(774 trinh ty cta dong dot bién va 774 trinh ty ctia dong gdc) da duge doc trinh ty theo phuong phdp Sanger. Bon
dot bién diém dugc xdc dinh bao gbm, hai trinh ty tai vi tri 332 va 336 trén ving mé hoéa 1 (exonl) va hai trinh ty
tai vi tri 72 va 253 trén viing ma hda 2 (exon2). Dya trén cac dot bién nay, hai chi thi phéan ti méi da dugc phat trién
nhdm ning cao hiéu qua ctia chon gidng lta dot bién.

Tw khoa: BGIOSGA024502, Ghd7, buc xa ion, dot bién diém, gidi trinh ty, chon giéng dot bién

' Vién Di truyén Nong nghiép, Pham Vin Déng, Bic Tt Liém, Ha N¢i, Viét Nam
* Trung tam Nghién ctiu Nang lugng Wakasa-wan, Fukui, Nhéat Ban
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I. PAT VAN DE

Btic xa ion dugc danh gia la dang btic xa c6 hé
0 truyén ndng lugng cao, ¢ kha ning tao ra nhiéu
su xdo tron trong hé gen (Yamaguchi H. et al., 2009;
Ishikawa S. et al., 2012); gy ra nhiéu dot bién trén
cdu truc ADN bao gom ca dét bién 16n va dot bién
diém (Tanaka A. et al., 2010); c6 tiém nang trong
viéc tao ra nhiéu su tai t6 hgp khac nhau, 1a co sé
dé tao nén mot giong ciy trong mai (Hirano T. et
al., 2015).

Gen BGIOSGA024502 (Ghd7) quy dinh cac tinh
trang quan trong trén lda nhu: s6 gié/bong, s6 hat
trén bong, kich thudc bong, kich thudc hat, chiéu cao
cdy, ngay trd bong, phan tGng v6i moi truong (Xue,
2008; Zhang, 2015; Nemoto, 2016). Mot s6 nghién
ctiu chi ra rdng, Ghd7 c6 nam trang théi alen (Xue et
al., 2008) va rat nhiéu dot bién SNP (Lu et al., 2012)
quy dinh nén cac kiéu hinh khac nhau. Trén co s& dit
liéu (www.grammene.org), gen BGIOSGA024502
(Ghd7) dugc dinh vi trén nhiém sic thé s§ 7 (vi tri
9.172.628 dén 9.175.046), v4i tong chiéu dai 2418 bp,
gom 2 ving ma hoa (exon1 - 444 bp; exon2 - 330 bp)
va 1 ving khong ma hoa (intron - 1644 bp).

Dong dot bién trién vong mang mét s6 dac diém
khéc biét néi bat so v6i dong géc nhu: kich thudc hat
16n hon, hat saing mau, s6 hat/bong nhiéu hon, cao
cay hon va dai ngay hon... Vi vdy trong nghién ctiu
nay, thong qua phuong phap BLAST va giai trinh ty
tap trung tim hiéu c6 xay ra dot bién hay khong trén
gen BGIOSGA024502 (Ghd7), gen quy dinh cac
tinh trang déc trung nhu da néu & trén.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu
Méau ADN: 2 mau ADN t6ng s6 ctia dong lua dot
bién trién vong va gidng gbc, dugc tach chiét theo
phuong phap DNeasy Plant Mini Kit (QIAGEN).
Céac hda chit thi nghiém.
2.2. Phuong phap nghién ciitu

2.2.1. Phuong phdp PCR

- Gen quan tdm dugc khuéch dai theo thanh
phan va chu trinh nhu sau:

+ Tong thé tich phan ting 20 ul bao gém: 1 ul ADN
téng s6 (1ng/pl); 10 ul 2X Prime STAR MAX; 0,5 pl
Moi xudi (20pmol/ul); 0,5 ul M6i nguge (20pmol/
u); 8 ul H20.

+ Chu trinh phéan Ging PCR: 98°C - 2 phtt; 30 chu
ky cta: 98°C - 5 giay, 60°C - 5 giay, 72°C - 30 giay;
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72°C - 5 phut; giti mau 6 4°C.
- San phdm PCR dugc kiém tra trén gel agarose
1,5% dém TAE 1X.

- Tinh sach sdn phdm PCR: stt dung PCR product
purification Kit- QIAGEN.

2.2.2. Phuiong phdp gidi trinh tu

Giai trinh tu theo phuong phap Sanger gom céc
budc:

- Phan ting PCR: Tong thé tich phan tng 20 pl bao
gém: 1 ul ADN gen muc tiéu (1ng/ul); 4 pl SeqSaver
Sequencing Pre-mix (Sigma); 4 pl M6i (20pmol/ul);
11 pl H2O. Chu trinh phan ting PCR: 94°C - 2 phut;
30 chu ky ctia: 98°C - 5 gidy, 55°C - 5 gidy, 72°C - 15
gidy; 72°C - 7 phut; gitt mau & 4°C.

- Tinh sach phan ting: Theo quy trinh DyeEx 2.0
Spin Kit (QIAGEN).

- Poc trinh ty: St dung BigDye Terminator
Sequencing Standard Kit (Thermofisher) va doc két
qua bang may ABI PRISM 3100 Genetic Analyzer.

2.2.3. Phuong phdp BLAST (Basic Local Alignment
Search Tool)

Ung dung dé tim ki€m, khai théc dii liéu; so sanh,
phat hién sy sai khac gitia trinh ty ca dong dot bién
va dong goc.

I1I. KET QUA VA THAO LUAN

3.1. BLAST, thiét ké moéi va khuéch dai gen
BGIOSGA024502 (Ghd7)

Stt dung cong cu BLAST dé€ khai thic co s6
di liéu, da tim thdy céc thong tin lién quan dén
gen BGIOSGA024502 (Ghd7), v6i trinh tu da
dugc giadi ma hoan chinh. Dt liéu vé trinh tu gen
BGIOSGA024502 (Ghd7) ciing nhu vi tri chon dé
thiét ké mo6i nham khuéch dai va giai trinh tu viing
gen quan tdm dugc thé hién tai hinh 1.

Bo6n vi tri thiét k€ moi (hai moi xudbi, hai moi
ngugc) dugc chon nhu trong hinh 1 nham dam bao
hai hoa va t6i uu cac yéu cau vé thiét ké mai. Thong
tin chi ti€t ctia b6n mdi méi duoc thiét ké thé hién
tai bang 1.

Céac moi dugc thiét ké vé6i chiéu dai 25 nucleotit,
ty 1& GC dao dong tii 32 - 53%, nhiét d6 gan mdi tu
51,6 - 65,4°C. M6i Ghd7-2R ¢6 ty 1é GC thip nhit
(32%) kéo theo nhiét dd gan moi ciing thip nhit do
phai tranh viing lap (AT)23 va khong qua xa viing ma
héa. Cac méi con lai déu dam bao cac yéu cau quan
trong dugc t6i uu hda nhu ty 16 GC i 40 - 60%; nhiét
dd gidn modi tli 55 - 65°C; chiéu dai 18 - 30 nucleotit...
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"’.TLYAEAH’GAEKT'WC’GKYAYAT&X‘C‘MWWW&TXWT
ATACGTATAATAGCAGCTACAGGGEOOC ATGOCTACTCAAGTCCAGCCAGCACAGAAGATCCTT
E-GC-GCCATCWMTC{GCA'GGCCMTGM&GAG‘CGCMWAMM Ghd7 -1 F
ELCCCCCCATTICCTCCACE TAAGC ACCAAATCCATCCAC ACATCCCCCCEITCTCOTCCATCGA
TCATAATATGATCTCOCAA TOGOCOCCCTACC TITCCCTCATCCOCAACTTGCCCTIGTCTICTICT ——
W

TA CCTATATPA TTACAAGTCATOGATCTCOCTGATCGATCAGTGATCAL,
mmmrcmm&xcrmctrcaccrmn

LAA
mACTAGCTAGCTCTAC{-m_GﬂTGT GAGTTIGATITATCCO TICATGTD
GCATGTCOCCTCTGCGOCEC TGTIGCTC

CAGTTCCA

GGCGAGAGCCTIGOCCTGGCTETTCGATC ACTACCCGCCGCCOTCGCCOG TIGCTGOCGCCGONG

GO ATGCATCATCGOCAGCOECCOTACCACCGCOTCOTGECOCCOCOGTO TICAGGAGCGA

ACACCGGOGCCGCCOGGCTCACGTTOGACGTCTCOCTCOGC GCACGGIOCGACCTGCACGCOG

GTATCAA L%:&iTMTCC TCATCCCGCOCGCAT GATCCOCTCOATCCAGCCETCTCGATTATE
l 'C‘!T"

1 ] ATATATTATTAATTGATG AATTCTIGATIGATICATCCATCCTCCTCGTCTTIIL
TITIIGTTATITAGTCAAAAAL, TFFC‘GCTECCTATA'GCCC’A

TA’ AACTCTTICATTTCTH
Ghd7-1R AAACTATCAAAGGICAAATAA TCGATCAATA TATACCAAGTTIC,

"""MA TTAATTAATTACTGGCTIGCAGCAG -L‘:GCTWATAC"M‘IGWAGC‘AT.\TATGWA

C-OGOCOTG TOTGOGATG TCA TTTGCATCTTICCGA TOGCGACTTAATTAATICGATCATATATTIC
ATTCCATATGCATACGGATCCAGCCTC TG TCTATACTCTACGATICCACATACCTATATG TACGG
TTAAGTCAGTATATATACTITTAGATAG TCGCGTIGTCCTITICGAGTICGOTAGCTATATITIAG
ATTGTAAAAACAAGTCAGAGCCTAATTITATAATCTAGAAATACTTATTICCCCG TATATAACCT
smmnmnrﬁnmmrm-cmc—ummm ATTGCTICCTITC TGO
ECTITCTICTACATATCAGTAGACGAAAATOGAA AAAAA AAAGATCGAA TTTIGATG TTGTAGTT
TGCTATATICAGCATATATGCCATCAGTTATACA TATGCAGATC T IGC TAAAACCAAAATAAAA
ATACAACTGTAAGGACATATIG TCCTICTCCG TCTATITACTTACACTITG TICGAGAAG TAATAG
GA C-\.AAGCAAATGTATATATA?AITTCHTAGM‘TGCA&CGA@\TGO\TATMTC'GTGA‘IT
CAAACACACGTACTGCACATICAAACTAT, A7 CGT,
AGACATATCCA] GOATTCTAAATCAATCTATCTGTAAA] ma.u;:macmrmme
GAAATAGOTITICAAAAAAAAAGTATAGTAGGAAATAGTATGTC TATATGOCTTI T TAACCETT
AATTACAAGTTCTAATAATICACTG TTAACAAAG TCACC CACTCACAGA CTOTGCCCTTACACA
ATTICAGACTAATTIGTAAATGCATOGA TOGTCACATTITATGTGG TICAATIATCIGACACAGT

CAATTAATCGCTGGCCCATCCATG TATGCTCCTCTAGCTTICCAGCTATATGOG TATC TAATAAAT
CAATAAAACGTGTAGGATGAAATCTCGAATACGCATCATICCAATTAATTTGATTAATGCTAGTA Ghd7 2F
AAAAATCTGCAAATTIGICTITT IGAAATTAAAA TATGOCTTATAAAATTAATCGACCCAGGEC -

1

CCTAGGCCAAAATATATTGOCOCACAAAATCATCTCCATATATACATTICTTATITCAAA
CTCTGAAACAAAATATGCCCATATAAATCAAGGCAGGTTACAACTAACTGCATTE ‘.GC
CTACATCTCCATTCTAACTICTACCTI TG TACATACGATCATTAATICTATIC!
TTCTACATCTATTAACTAACTAGTITICGCACGATGTCATA mmcw
CCAGCTCCATECCCAAGCGACG ATGG TOCCCGCOCA TEGCCCATG TIGOGCGAGAGCTIGAACCCAA)
ACACGGTGGTIGGCGCAATGCTCC AGAGG: CCTGATGAGGTACAAGCAGAAGAGG
AAGAACACOTOCTACGAGAAGCAAATCCGCTACCCE Al CAGATEAGG
DCCCCAGTGAGAGGTCGCTICGCCAAAGAAGCTGAT OGCCATCCACCT
AGATAGATAATTACAGTGCGTATAT

- -

ATGTCGATCCTAGTAGGCTIG. TGGTTC.
CACTAACTATATATCACTCATCATCATOCATCACATATATATATATATATATATATATATATA

___  L—
Gh d7 2 R %ETATA‘IATA TATATATCTCCTGCATCCTTACCAATCGE TCTACACACTAATTTAATTAGTCAICG
- ATCGCCCATTCAGAAAACTICATTGCATCCATATACATTAGCTTCC TG AATAAGAAGCTIGATC
ATCGAAATCTATCGATICAAACATATATTIGTICAAGAATCAAGAGGTTCCTTAGATGCTITATCA

FICTITATATICTITAAACCAGCTAATATITCITITGCCAAAATIGA]

Hinh 1. Khai thac trinh tu gen BGIOSGA024502 (Ghd7) trén co sé dii liéu
Chii thich: Viing béi vang - viing ma héa; ky ty mau do - diém thiét ké moi (http://plants.ensembl.org/Oryza_indica/
Transcript/Summary?db=core;g=BGIOSGA024502;r=7:9172628-9175046;t=BGIOSGA024502-TA)

Bang 1. Thong tin méi mdi thiét ké cho nghién ctiu gen BGIOSGA024502 (Ghd7)

TT Tén méi Trinh ty (5>-3’) Ch(‘ﬁ:‘l)d““ (G%(; (Tg‘)
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

Toan b¢ chiéu dai gen BGIOSGA024502 (Ghd7)

mét s6 bang khéng mong mudn. Tuy nhién, cac san

dugc khuéch dai bang cp moi Ghd7-1F va Ghd7-2R,
v6i chiéu dai doan khuéch dai khoang 2,5kb
(Hinh 2).

Sén phdm PCR

Hinh 2. Sin phdm khuéch dai gen BGIOSGA024502
(Ghd?7) trén gel agarose 1,5%

Ghi chii: Lan 1 - 1kb; lan 2 va 3 - sdn phdm PCR)

Tu hinh 2 ta c6 thé thiy cip moi Ghd7-1F va
Ghd7-2R chua thuc su dic hiéu vi con xuét hién

phidm khong mong muén xuét hién khong dang ké
(bang rdt md), trong khi d6 san phdm chinh (gen
muc tiéu) thi xudt hién rat r6 v6i vach bang déy trén
gel agarose & chiéu dai khodng 2,5 kb. Diéu do6 cho
thdy san phdm PCR du chit lugng va s6 lugng dé
giai trinh ty.
3.2. Giai trinh ty ving ma hoéa cia gen
BGIOSGA024502 (Ghd7), BLAST va phat hién
dot bién

San phdm PCR khuéch dai gen Ghd7 ctia dong
g6c va dong doi chiing dugc tinh sach bang DyeEx
2.0 Spin Kit cia QIAGEN. Gen Ghd7 sau khi dugc
tinh sach sé dugc sti dung lam “template” trong phan
ung “sequence PCR” BigDye Terminator Sequencing
Standard Kit ctia Thermofisher dugc st dung d€ giai
trinh ty. San phdm dugc chay va doc bing may ABI
PRISM 3100 Genetic Analyzer. K&t qua doc trinh ty
dugc thé hién trong hinh 3.
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350 360 30 380 300 400
"ACGACGGCGTCG TGGCGCCGCCGTCGC TGTTCAGGAGGAACACCGGOGCGCCGGCGGGCTCACGTTCG

410

a. trinh ty ving ma hoa 1 ctia dong dot b1en (m01 Ghd7- lF)

330 340 350

360 370 380

CCCCOGAGTGAGAGGTCGCTTCGCCAAAGAAGCTGATCAGGAAGCTGTCGCACCGCCATCCAC

o

L m

b. trinh tu viing mé héa 2 cua dong dot bién (mo6i Ghd7-2F)
Hinh 3. Biéu d6 thé hién két qua gidi trinh ty viing ma hoéa cta gen
BGIOSGA024502 (Ghd7) trén dong dot bién

Két qua doc trinh ty ving ma héa 1 bing moi
Ghd7-1F va ving ma hoéa 2 bang mé6i Ghd7-2F (hinh
3) cho théy: Céc trinh tu dugc doc rat rd rang, khong
¢6 trinh tu nao bi 16i doc (N); cdc dinh (peak) cao,
gon; dudng nhiéu (baseline-noise) rit nho, gan nhu
bang khong. Toan b hai ving ma hoa da dugc doc
hoan chinh nh¢ hai méi Ghd7-1F va Ghd7-2F nén
khong can thiét doc trinh tu bang hai moéi ngugc
Ghd7-1R va Ghd7-2R.

3.3. Phat hién d6t bién nho cong cu BLAST va phat
trién chi thi ADN dua trén dot bién thu dugc

Trinh ty hai ving ma héa ctia gen Ghd7 gita
dong g6c va dong dot bién dugc so sanh dé€ phat
hién cac dot bién thong qua cong cu BLAST. Két qua
dugc thé hién trong bang 2.

S6 liéu trong bang 2 cho thdy, trong téng s6 774
trinh tu ma héa ctia gen Ghd7 thi c6 4 trinh tu khac
nhau gitia dong géc va dong dot bién (chiém ty 1é
0,51%) da dugc phat hién nho cong cu BLAST, bao
gom 2 sai khac & ving mé hoéa 1 va hai sai khac &
vung ma héa 2. Cac dot bién dugc thé hién chi tiét
trong hinh 4, 5 va 6.

Query 301 CCGCCGICGCTGTTCAGGAGGAACACCGEG!
FEREREREETE e rreenenn
301 CCGCCGICGCTGTITCAGGAGGARCACCGGEC

Sbict

Bang 2. Phén tich dot bién trén viing ma hoéa
cua gen BGIOSGA024502 (Ghd7)

Vi So So Ty lé
mﬁg trinh | trinh sai Vi tri
héa tu tusai  khac sai khac
doc khac (%)
Ving ma 362: G ->C
héal 444 2 0,45 366: A ->C
Viing ma 73:A->G
héa 2 330 2 0.61 253:C->G
Téng 774 4 0,51

Hinh 4 cho thay két qua BLAST phat hién dot
bién trén ving ma hoéa 1. O vi tri 362 ¢6 su thay thé
G thanh C; va & vi tri 366 c6 su thay thé A thanh C.

Hinh 5 thé hién két qua BLAST phat hién dot
bién diém xdy ra tai vi tri 73 trén viing ma hoa 2 véi
su thay thé nucleotit A thanh G.

Hinh 6 thé hién két qua BLAST phat hién dot
bién diém xay ra tai vi tri 253 trén viing ma hoa 2 véi
su thay thé nucleotit C thanh G.

CICACGTTCGACGTICTCCCTIC 360
FERREERERrr et
CICACGTTCGACGICICCCTC 360

Hinh 4. BLAST so sanh trinh ty, phat hién d¢t bién trén ving méa hoa 1
ctia gen BGIOSGA024502 (Ghd7)

Ghi chii: Hinh 4, 5, 6: Query - trinh ty dong dot bién; Subject = trinh ty ciia dong géc

Query 61  GCCGCCAT

:S'cht 61

ATGT TGGGGAGAGCTT GAACCCARACACGGTGGITGECGCARTGGTG 120
LErrreernl TEErrrrrr e e e e e et rrrrrr e et
GCCGCCATGGOCARTGT TGGGGAGAGCTTGAACCCARACACGGTIGGTTGGCGCAATGETG 120

Hinh 5. BLAST so sanh trinh ty, phat hién d6t bién trén viing méa hoéa 2
cua gen BGIOSGA024502 (Ghd7)
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Query 241
INERRRRRRER

Sbjet 241 TTCGCCAAR

TTCGCCAAAGAR QTGATCAGGAAGCTGTCGCACCGCCATCCACCTATGTCGATCCTAGT 300
ftrrrerererererrrrrrerrrerrrrreerrerrrrrrneerni
RCY TGATCAGGAAGCTGTCGCACCGCCATCCACCTATGTCGATCCTAGT 300

Hinh 6. BLAST so sanh trinh tu, phat hién d6t bién trén viing ma hoéa 2
cua gen BGIOSGA024502 (Ghd7)

Céc thay d6i dugc phat hién trén dong dot bién
so v6i dong gbc déu 1a dot bién diém, phu hop véi
cac céng bo vé dic tinh cua cac dot bién dugc tao
ra bang buc xa ion. Dya trén cac dot bién diém nay,
hai chi thi ADN mdi da dugc phat trién nham chon

loc cac dot bién tuong tu, gép phin nang cao hiéu
qua ctia chon giong dot bién doi lién quan dén gen
Ghd7. Thong tin vé hai chi thi ADN nay dugc thé
hién trong béng 3.

Bang 3. Phat trién chi thi ADN méi dya trén dét bién thu nhén dugc

Dic diém moi Chiéu i
TT Chiéu Tm  GC  daisn Muc tiéu
Trinh L3 - nhan biét
rinh ty (5’- 3°) dai Q) (%) phém a
| FCCGGTGCACGAGTTCCAGITCT  22mu 638 591 grgznht‘: ¢ N té‘
R: CGAACGTGAGCCCGCCGG 18nu | 67,7 778 P Jyatrinh i
& vitri 366
,  FGAGATGGTGGCCGCCATGGCCG  22nu 7L1 727 o T;;n}f tt‘-I\Gho’t:’I‘ g‘
R: GTGCGACAGCTTCCTGATCAGC =~ 22nu 63,0 = 59,1 P ;awrtlrr: b5

Ghi chi: ky tw dam, gach chén - diém dot bién

Hai chi thi (m6i) m&i cé chiéu dai 18 - 20
nucleotit; nhiét dd gan mai trong khoang 63 - 71°C;
thanh phan GC ti1 59,1 - 77,8% va san phdm khuéch
dai mong muén 1a 202 bp va 223 bp. Cac dot bién
dugc xac dinh tai nhiing vi tri ¢6 dinh, vi vay viéc
thiét ké chi thi dya trén chung sé kho c6 thé dam
bao t6i uu tit ca cac yéu cau dit ra. Nhiét d6 gan moi
khong t6i uu c6 thé dugce khic phuc bang cach diéu
chinh chu trinh PCR, hodc giam bét chiéu dai méi,
tuy nhién khong nén ngén hon 18 nucleotit dé dam
bao tinh ddc hiéu. Mot diéu kién quan trong khac la
cac trinh tu nhan biét dot bién nén dugc dit 6 dau
3’giup tang tinh chinh x4c trong qua trinh tim va bat
cdp cua moi.

IV. KET LUAN VA PE NGHI

4.1. Két luan

Nho cong cu BLAST, da tim dugc co sé dii liéu
cta gen BGIOSGA 024502 (Ghd7), véi trinh tu dugc
giai ma hoan chinh; ti d6 thiét ké dugc bon moi
Ghd7-1EF Ghd7-1R Ghd7-2F, Ghd7-2R phuc vu cho
cac nghién cuu tiép theo.

ba khuéch dai thanh cong gen BGIOSGA024502
(Ghd?) ctia dong d6t bién va gidng géc nhd cdp moi
Ghd7-1F va Ghd7-2R; san phdm khuéch dai dam
bao chat lugng va s6 lugng cho giai trinh tu.

ba giai trinh ty hoan chinh hai viing ma hoa trén
gen BGIOSGA024502 (Ghd7) ctia dong dot bién va
giéng géc bang moi Ghd7-1F va Ghd7-2E

BLAST va phat hién bon dot bién diém trén viing
ma hoa ctia gen BGIOSGA024502 (Ghd7) bao gom:
dot bién thay thé G thanh C tai vi tri 362 va dét bién
thay thé A thanh C tai vi tri 366 trén viing ma héa 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 viing ma héa 2.

Dua trén bon dot bién diém dugc phét hién &
trén, hai chi thi ADN méi da dugc phat trién nham
nang cao hiéu qua ctia chon giéng dét bién déi véi
gen BGIOSGA024502 (Ghd?).

4.2. b€ nghi

Tiép tuc danh gid, phat trién dong dét bién trién
vong thu nhén dugc.

Ung dung chi thi méi phét trién nhim nang cao
hiéu qua clia chon gidng dot bién lién quan dén gen
BGIOSGA024502 (Ghd7).
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Identification of point mutations in coding region
of gene BGIOSGA 024502 (Ghd7) in mutant rice line by ion beam

Abstract

Nguyen Thi Hong', Vo Thi Minh Tuyen',
Yoshikazu Tanaka? Le Huy Ham'

It was reported that ion beams are considered effective for the induction of point mutation valuable for breeding.
The database of gene BGIOSGA024502 (Ghd7) was mined through BLAST and based on that four primers were
designed to amplify and sequence the target region on gene BGIOSGA024502 of the materials. A total of 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 rice mutation breeding.

Key words: BGIOSGA024502, Ghd7, ion beam, point mutation, sequencing, mutation breeding
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PHAN TICH IN SILICO HQ GEN MA HOA YEU TO PHIEN MA
NUCLEAR FACTOR - YB TREN CAM NGOT (Citrus sinensis)
Chu biic Ha', Nguyén Thu Trang?,
Doan Thi Hai Duong', Vi Thi Thu Hién/,
Nguyén Van Giang? Pham Thi Ly Thu!, Lé Tién Ding’

TOM TAT
Trong nghién ctiu nay, ho gen ma hoa ti€u phan NF-YB (Nuclear factor-YB) da dugc phén tich trén hé gen cdy
cam ngot (Citrus sinensis) bang phuong phap tin sinh hoc. Két qué da xac dinh dugc 19 gen ma hoa cho ho NF-YB,
CsNF-YB, trén hé gen cam ngot. Phan tich c4u tric gen cho thdy ho CsNF-YB khac nhau vé kich thudc va s6 lugng
exon/intron. Kich thuéc va trong lugng ctia cdc phan ti CsNF-YB khéd da dang. CsNF-YB4, -YB9, -YBI10, -YBI1,
-YB12,-YB13,-YB15 va -YB19 c¢6 kich thuéc va trong lugng 6 miic trung binh nén ching c6 thé dé dang xuyén qua
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