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LOI NOI PAU

Cong nghé sinh hoc 1a mét trong nhitng linh vic then chét cua cude cach mang cong nghiép
4.0, thic day sy phat trién cua tat ca cac qudc gia trén thé gidi. Vai trd cuia Cong nghé sinh hoc
da dugc thé hién rat rd trong bdi canh nhan loai phai d6i mat véi dai dich Covid-19, mot tham
hoa 16n nhét dbi véi con ngudi ké tir sau chién tranh thé gisi lan thi 2. Trong dai dich nay, con
ngudi di dugc thiy dugc vai trd cta cong nghé sinh hoc trong viéc ché tao cac sinh pham xét
nghiém cho téi phat trién thuéc méi va vaccine chdng lai virus SARS-CoV2. Ching ta da dugc
ching kién su ra doi rat nhanh chong, chua timg c6 trong lich sir cua nhiéu loai vaccine tir viéc
g dung cong nghé sinh hoc phan tr. Nhd d6, con ngudi da tién gan téi viéc kiém soat hoan
toan dich bénh.

Hoi nghi Cong nghé Sinh hoc toan qudc 13 hoat dong khoa hoc thuong nién. Hoi nghi 14 dién dan
khoa hoc cong nghé dé cac nha khoa hoc, nghién ciru sinh, hoc vién cao hoc, sinh vién va cac
cong ty, doanh nghiép hoat dong trong linh vuc Cong nghé Sinh hoc va cac linh vyc lién quan
trao doi, trinh bay nhiing két qua, thanh tuu nghién cru méi nhat ciing nhu hop tc phat trién cac
y tuong nghién ciru méi, chuyén sau, lién nganh. Nam 2021, Truong Pai hoc Khoa hoc, Pai hoc
Thai Nguyén 1a don vi dang cai to chic Hoi nghi Cong nghé Sinh hoc toan québc 2021.

Hoi nghi gom 05 tiéu ban chuyén mén bao quat cac linh vyc nghién ctu, ung dung khac nhau
ctia cong nghé sinh hoc. Tai phién toan thé cua hoi nghi lan nay, cac bao cdo néu lén nhing
miii nhon cua cong nghé sinh hoc hién nay ciing nhu tng dung ctua cong nghé sinh hoc trong
nghién ctru, phat trién sinh pham chan doan va san xuat vaccine Covid-19 tai Viét Nam. C6
26 bao cao dugc lya chon tir gan 100 dai biéu ding ky dugc trinh bay tai hoi nghi va 197 bai
bao toan vin duoc phan bién boi cac nha khoa hoc trong ca nuéc da dugc ding tai trong tuyén
tap Béo cdo khoa hoc ciia Hoi nghi lan nay.

Ban t6 chirc Hoi nghi va Truong Pai hoc Khoa hoc tran trong cam on téi quy cong ty, doanh
nghiép da tai trg va dong hanh cing Ban t6 chtre: Cong ty TNHH Phat trién khoa hoc Vitech,
Cong ty TNHH Khoa hoc Hop Nhét, Vin phong dai dién Becton — Dickinson Viét Nam,
Cong ty TNHH BCE Viét Nam, Cong ty TNHH Thiét bi Khoa hoc Viét Anh, Cong ty TNHH
Phét trién Khoa hoc Su séng, Cong ty TNHH Thiét bi y té Phuong Pong, Cong ty TNHH
Phat trién Khoa hoc Sy song va cong ty Duc Minh.

Trong qué trinh t4p hop, bién soan khong thé tranh khoi nhitng khiém khuyét, Ban Bién tap xin
dugc tiép thu nhitng ¥ kién dong gop tir cac nha khoa hoc va doc gia. Xin tran trong cam on!

Trudng Ban t6 chirc

PGS.TS Nguyén Vin Diing
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Hinh thirc: Trwe tuyén

STT | Th&i gian Néi dung Piéu hanh
PHIEN KHAI MAC
1 | 7h30-28h00 Dén tiép dai bidu Ban t6 chirc
2 | 8h00-8h15 Phat biéu chao mirng Hoi nghi clia trwdng Ban to Dai dién Ban t4 chirc
chue
3 8h15 — 8h20 Phat biéu chao mirng ctia Chd tich Hoi GS. Lé Tran Binh
4 8h20 — 8h40 Phat biéu chao mirng clia Bon vi tai tro Kim cwong | Céng ty TNHH Phat trién
khoa hoc Vitech
PHIEN TOAN THE
5 8h50 — 9h30 10 linh vwc dan dau trong Cong nghé sinh hoc 2021
Dién gi&: GS. L& Tran Binh, Hoi cac nganh Sinh hoc Viét Nam
6 9h30 - 10h05 Cac bién chang cia SARS-COV-2 va cac thanh twu cap nhat trong phong
chéng Covid-19 trén thé gi&i va & Viét Nam
Dién gia: TS. Nguyén Trung Nam, Vién Coéng nghé Sinh hoc, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam
7 10h05 — 10h20 Coffee break
8 10h20 — 10h55 Chéan doan va giai phap cho sang loc céng déng déi véi Covid-19 bang
Realtime PCR
Dién gia: TS. Nguy&n Phu Hung, Trwérng Dai hoc Khoa hoc, Pai hoc Thai Nguyén
9 10h55 — 11h30 Gi®i thiéu vé vaccine NANOCOVAX phong Covid-19
Dién gi&: TS. D& Minh S7, Céng ty C phan Céng nghé Sinh hoc duoc Nanogen
10 | 11h30 —13h30 Pai biéu nghi giai lao bubi trwa
CAC PHIEN BAO CAO SONG SONG CAC TIEU BAN
11 13h30 - 16h30 Céc bao céo song song tai cac tiéu ban
PHIEN BE MAC
12 | 16h30 — 16h45 Tuyén bb b& mac Héi nghi va cong bé don vi dang cai Hoi nghi Céng nghé Sinh
hoc Toan qudc ndm 2022
13 16h45 — 17h00 Trao c& dang cai Hoi nghi Céng nghé sinh hoc Toan quéc 2022 cho Vién Céng

nghé Sinh hoc va Méi trdng, Trwdng Pai hoc Tay Nguyén
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SUMMARY

Rc is one of the most important regulatory genes for proanthocyanidin accumulation in the rice pericarp. A study
on mutation and sequence polymorphism of the Rc gene will provide evidence for understanding the evolution of
rice cultivars. The aim of this study was to archive a full-length genomic DNA sequence and analyze
polymorphism in the Rc gene of Nepcam YB rice, a local pigmented rice in Yen Bai province. By using 18
primer pairs, full-length sequence with down-stream and up-stream of the Rc gene of NepCam YB variety was
successfully assembled and aligned by BioEdit software with 7500 bp. We found that the Rc gene from NepCam
YB variety contains 8 introns and 9 exons. Sequence polymorphism analysis has revealed 14 bp deletion in the
fifth introns and 54 SNPs of Rc gene was detected by comparing with 8 representative rice cultivars. Next, our
phylogeny analysis revealed that Nepcam YB was closely related to the Japonica Jefferson cultivar. In this
study, full-length sequence of the Rc gene in red pericarp Nepcam YB was successfully archived and is
preliminary data for understanding domestication of Vietnamese local rice.

Keywords: gene model, phylogenetic tree, pigmented rice, proanthocyanidin, Rc gene, SNPs

INTRODUCTION

Rice (Oryza sativa) has been considering as one of the most important cereal crops that is widely cultivated in
Asia and has a long domestication history.Rice is a staple food of more than 100 countries as the main
carbohydrate source for more than half of the global population. Up till now, a large number of rice varieties have
been cultivated in the world and vary on grain properties, like shape, amylose content and pericarp color.
Specifically, the color of the bran shell is caused by the pigment of the accumulation of flavonoids, carotenoids,
and betalains. In while, flavonoid compounds such as anthocyanins, flavonols, and proanthocyanidins are major
secondary metabolites in plants and are red, purple (black), and brown in color.

Rc has been well-characterized as one of the most important regulatory genes in the pathway of proanthocyanidin
accumulation in the rice pericarp[1]. Briefly, Rc locates on rice chromosome 7, contains eight exons, and encodes
a basic helix-loop-helix (bHLH) regulatory protein[2, 3] . The major Rc domestication allele which has been
occurred in more than 97% of non-pigmented rice cultivars, is characterized by a 14-bp fragment deletion in the
seventh exon [1]. This mutation generates a truncated, non-functional gene product and the non-pigmented
(‘white’) pericarp of the domesticated rice. An independently evolved domestication allele, Rc-s is found in other
white pericarp rice genotypes with the frequency of less than 3% and exhibits a base transverse (i.e., C to A) in
the seventh exon instead of the absence of a 14-bp fragment [3].Furthermore, [4]identified the spontaneous
mutant red pericarp rice cultivarWells in the USA, which exhibits one G-base deletion located at the 20-bp site
upstream of the absent 14-bp fragment in the seventh exon. This new mutation restores the reading frame and
allows the re-accumulation of proanthocyanidins in the pigmented rice. [5]confirmed that the red pericarp rice
variety PerlaRosso in ltaly is a spontaneous mutant with one G-base deletion at the 44-bp site upstream of the
absent 14-bp fragment in the seventh exon. This new Rc allele is designated as Rcr[1]. The red pericarp rice
cultivated in most Africa appears a transversion mutation (i.e., A to T) occurs in the seventh exon transforms the
pericarp color of African cultivated rice from red to white[6]. “The allele of Rc is known as rc-g1. So far, six alleles
of the Rc gene have been reported: Rc (wild type); rc and Rc-s, which are domestication alleles found in Asian
cultivated rice; Rc-g and Rcr, revert ants of rc; and rc-g1, which is found only in African cultivars”[1].

The aim of this study was to analyze the sequence polymorphism in Rc gene of Nepcam pigmented YB- rice a
local cultivar in Yen Bai province, Vietnam.
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MATERIAL AND METHODS
Materials

Purple sticky YB (pigmented)rice variety collected inYen Bai provinceused in this study was provided by
Department of Molecular Biology and Applied Biotechnology, Faculty of Biotechnology, Vietnam National

University of Agriculture.
W \..x ’

Figure 1. Ricegrain of NepCam YB

Methods
Total DNA extraction

Sample seeds were sown in the test field and the total DNA was extracted from young leaves using the previous
procedures [7]. Briefly, incubate extraction buffer was prepared (1M Tris-HCI pH 8.0, 0.5M EDTA pH 8.0, 2.5N
NaCl, 10% SDS) at 65°C.Cut the vacuum dried leaves sample into 0.5-4 cm sections into eppendorf tube, then
put in three iron marbles.Crush the sample with a multi bread shocker (Yasui Kikai) at 1800 rpm for 60 seconds,
rest 10 seconds, repeattwice.To each ground leaf sample, add 600uL extraction buffer, mix and incubate sample
for 30 minutes at 65°C.Add 200uL 5M potassium acetate and mix gently. Incubate sample for 30 minutes in
fridge.Centrifuge for 10 minutes at 4°C (9000 rpm).Transfer the supernatant (roughly 400pL) to a new eppendorf.
Add equal volume of Isopropanol, mix gently.Centrifuge for 30 minutes at 4°C (9000 rpm).Remove the
supernatant.Wash the pellet with 1000pL 70% ethanol, drop gently. Centrifuge for 10 minutes at 4°C (9000 rpm),
remove supernatant.Dry the DNA at room temperature or 37°C until there is no smell of ethanol. Dissolve the
pellet in 50 yL TE(1OmM Tris-HCI pH 8.0, 1mM EDTA pH 8.0), store in the fridge. DNA electrophoresis for 20
minute at 100V, using 1% agarose gel (with ethidium bromide) and TAE buffer 0.1X.

DNA fragments amplification

The PCR conditions: hot start at 95°C for 5 min; annealing followed by 35 cycles with denaturation at 95°C for 30
seconds, annealing at 45°C - 62°C for 30 seconds, elongationat 72°C for 1 min; and final elongationfor 7 min at
72°C.In order to sequence full sequence of Rc gene about 6400 bp, we separated gene into severalfragments
that is less than 1000 bpand sequenced by Sanger methods. Total 18 primers were usedaccording to [1] and
overlapped along Rc gene. PCR conditions were first optimizedthe annealing temperature for each primers pair
and then used to amplifying 18 fragments for sequencing (Table 1).

Table 1. List of 18 primer pairs for amplifying DNA fragments of Rc gene.

Target Expected PCR products

No Primers Forward sequence Reverse sequence Ta (°C) fragments )
(nucleotides)
1 AF1 tcaattcttccatccccaac atgccatgcgatcacaacta 55 RC_1 462
2 AF2 atctctccgtacaacaaaa tgccaagaacacgtaacaag 53 RC_2 522
3 AF3 gagggagctctacgactgg ccgcacgatcttgttctaat 58 RC_3 594
4 AF4 caggatagctccttttcttttgc ~ ggcatatttcaatccaacaacc 53 RC_4 582
5 AF5 tcgatgcttgtgtagccaat tttgatcactctagcactaccttca 52 RC 5 541
6 AF6 gcctgattttatgacgtcaagt ~ gcactgtatcggagctatagaga 45 RC_6 536
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Target Expected PCR products
No Primers Forward sequence Reverse sequence Ta (°C) fragments )
(nucleotides)
7 AF7 ggctaagacttttcttccacctt  tgcaatgcatgctattctga 55 RC_7 485
8 AF8 tttgcatggcaaagaatgac cctgaagacatgcaaagcac 51 RC_8 432
9 AF9 cttgcccatgcatctttctt ccactgcatccaaagatgaac 52 RC_9 485
10 AF10 ttccctgatgtggtgcataa gagggtaggcttcatgtgga 52 RC_10 513
11 AF11 atgggcctgattcagtatgc ggaacaagggtgcttttgaa 58 RC_11 553
12 AF12 gccttgtcactcttggcatt ggttggcactgaaatcacct 60 RC_12 475
13 AF13 caccacacagagaatgctcaa catgctgccattagtgagga 62 RC_13 499
14 AF14 agcctctaacgaacattggaa cagaggagcaagaatgaaagc 60 RC_14 862
15 AF15 gcacacaaagatgaaca acgggtaggattcacttctgg 51 RC_15 986
16 AF16 tgcgatctttggtacctttca gctctcgatgatggacacct 58 RC_16 812
17 AF17 agcagctaaggaaccgcata cctcatcgatatcaccctgaa 51 RC_17 606
18 AF18 ccctttttctttgctcatgg ccttctttcgatctgcetcgt 45 RC_18 576

Sequencingand identification of gene model

Eighteen amplified fragments were firstly qualified by agarose electrophoresis 2% and sent to 1% Base Co.,
Singapore for purifying and sequencing by Sanger method. Sequences assembly and alignment were conducted
using Mega X. The sequence alignment result was 7500 bp in length. From the obtained sequence, the exons
and introns were determined and gene model was constructed by GSDS2.0 (Gene structure display server)
software.

Sequence polymorphism analysis

Analyses nucleotide polymorphisms were calculated using BioEdit, DnaSP v6.0 [8]. Analyses were performed on
Rc gene sequences of 8 accessionsfrom the NCBI (http:// www.ncbi.nim.nih.gov/)., including accessions
representative for indica, aus, tropical and temperate japonica with both red and white grain color.

Table 2. Rc gene sequences of 8 accessionsfrom the NCBI.

No. Name Gene code Grain color Subpopulation Origin
in NCBI
1 Bengkongang DQ885810.1 red Indica Indonesia
2 Kasalath DQ885812.1 red Aus India
3 Gangdodo DQ885805.1 red temperate japonica Korea
4 Pae Daya Indolobye DQ885808.1 red tropical japonica Indonesia
5 Dhala Shaitta Q885821.1 white aus Bangladesh
6 Dee Geo Woo Gen DQ885818.1 white indica Taiwan
7 Koshihikari DQ885803.1 white temperate japonica Japan
8 Jefferson DQ885802.1 white tropical japonica USA
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Phylogenetic analysiswasconstructed using theMaximum likelihood (ML)in MEGA - X[9].

RESULTS

Amplification and sequencing of Rc gene

To archive full sequence of Rc gene with 6400 bp[2, 3], we separated gene into 18 segments and used 18 primer
pairs for amplified prior purifying and sequencing. In the PCR, each primer pairs were optimized annealing
temperature for amplifying unique DNA band. These PCR product with good quality and quantity were sent to 1%
Base Co. Singapore for purifying and sequencing. Archived sequences were checked quality based on
chromatogram viewed in Chromas software. Good quality sequenceswere then used for assembly and alignment.

Sequence of Rc gene from purple sticky YB variety was then aligned with the reference sequence Oryza sativa
with the accession number KX549256. The similarity between our targeted Rc gene and the reference sequence

is observed to be 97%. There was 7500 bp covering completely Rc gene.
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Figure 2. Full sequence of NepCam YB- Blue color: upstream and downstream: Dark highlight: exons, White color: introns.

AF16 > AF3 .. AF14 ...

ladder ladder

Figure 3. Electrophoresis photo of Rc gene fragments amplified by PCR(DNA ladder is KAPPA universal ladder 1000 bp)

Intron-exon structures of Rc gene

Rc gene model was indentified co-referred to in the Nipponbare GRASP5.0 database and drawn according to
scale. There were 8 introns (black lines) and 9 exons (yellow boxes) in the Rc gene model from purple sticky YB
rice variety. Two up-stream and down-stream of Rc gene were also indexed (blue boxes).

In other rice varieties, Rc gene was also constructed the model of intron-exon. Rc gene coding for bHLH protein
was firstly sequencing by [2]and later by[1], [10] with 8 exons and 7 introns, while studies of [3] have identified 9
exons and 8 introns. These findings suggested that the structure of Rc genes in rice varieties are divergent, which

may play a important role in the domestication process of these varieties.
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14-base deletion detection

According to study of[3], the Rc allele Rc-s is found in other white pericarp ricegenotypes, exhibits a base
transversion(i.e., C to A) in the seventh exon instead of the absence of a 14 bp fragment in red pericarp. In Rc
gene of Nepcam YB, there was 14-base deletion found in fifth intron (from nucleotide position 5061 to 5075).Co
linearity analysis of the 2 alleles for Rc showed that NepCam YB are rc genotype which is responsible for red
pericarp and was domestication alleles found in Asiancultivated rice [1].

Figure 4. Collinear analysis of the fifth intron's partial sequence of Rc Gene of NepCam YB.

Sequence polymorphism of Rc gene in Nepcam YB variety

o —t— — -
Name Color| Subpopulation \ \\

NepCam YB red TIA|G|G[T |A[GIAJAICIA[CIC|GIT|CICIT|CIA|G|C|G|C|AAA|AICIT|A|T |A|A|G|G|CIA|T AT (T A|GIT A|CIT|GIAAIT TG
Bengkongang red indica C|G|G|G|G|G|T |T|T |A|GT [T |AJA|T T |C[T|GIAIC|AIT [CIA|G|G|T|A[GIC|T|GA[T [A|T[A|GIAIC|G|G|C|GT |A|C|G|G|C|C|C
Kasalath red indica TIG|T|G|GA[T T[T [AA[T|T |AJA[T T|C|T |GIA|T|GT|C|C|G|G|C|A|G|T|T|G|A[T |A[TIA|GIA|C|GT|C|G|C|AIC|GIA|CICIC
Gangdodo red |femperate faponica|T |G[G|G|T |A[T [T |T |JAJA|T |T AJA[T[C|T|C|A|G|C|G|C|AAA[A|CIT|A|T|T [A AT |JA[T|A|GIAIT|G|GT |A|C|GICIAJAT TG
Pae Daya Indolobye | red tropical japonica |T |G|G|G|T [A[T T [T |A|A|T|T JAJA[T|CIT|CIA|G|C|G|C|AAJA[A[C|T|A|T|T[AJA[T [A|T|AIGIA|T |G|G|T |A[C|GICIAJAT TG
Dhala Shaitta white aus T |G|GA|T JA[T T[T JAJA[T [T [AJA[T ICIT|CIA|G|C|G|C[AAAJA[C[T[A[T|TI|AJAIT[A[T[AIGIAIT|GIG|T |A|IC|GICIAJAIT TG
Dee Geo Woao Gen | white indica TIG|IGIG[T AT T[T [AJA[TIT IAJA[TICIT|ICIAIGICIGICIAAAIAICITIAITTIAAITIATIAIGAITIGIGIT AICIGICIAIAITITIG
Koshihikari white |femperate japonica |T |G[G|G|T |A[T [T |T |AJAIT|TAA[T[CTICIAIGICIGIC|AIAA[AICIT|AITIT[AAIT JAITIAIGIAIT |GIGIT JA|CIGICIAJAITITI|G
Jefferson white | fropical japonica [T |G[G|G|T |A[T [T |T |AJAIT [T JAIA[T [C[T|CIAIGICIGI|C|AA[AAICIT|AITIT [AAIT [AIT [AIGIAIT |G|GIT |A|C|GICIAJAIT |T |G

Figure 5. The SNPs in RC gene ofNepCam YB compared with 8 representative rice accessions

Comparison of the sequence of Rc Gene of NepCam YB with 8 reference sequences of the Oryzasativaindica
group, japonica group and aus group[3]. There were 54 SNPs obtained 20 SNPs, in which 33 SNPs in exons
regions and 21 SNPs in introns regions in RC gene of Nepcam YB. To understand the effect of mutation and
SNPs detected and contribution to pro-anthocyanin accumulation in Nepcam YB, it is needed further analysis on
amino acid sequence and protein function analysis.

Phylogenetic analysis

In order to reveal origin and genetic relationship of Nepcam YB with other rice varieties, phylogenetic tree was
constructed with 8 representative Rc gene sequences. In figure 6, we found that Nepcam YB was closely related
to japonica Jefferson cultivar which is originated from USA. Genetic distance displayed in tree was not grouping
clearly red and white pericarp rice.

Oryza sativa (indica cultivar-group) cultivar Bengkongang Rc protein (Rc) gene

Oryza sativa (indica cultivar-group) cultivar Kasalath Rc protein (Rc) gene

Oryza sativa (japonica cultivar-group) cultivar Gangdodo Rc protein (Rc) gene

Oryza sativa (indica cultivar-group) cultivar Dee Geo Woo Gen Rc pseudogene

Oryza sativa (indica cultivar-group) cultivar Dhala Shaitta Rc pseudogene

Oryza sativa (japonica cultivar-group) cultivar Pae Daya Indolobye Rc protein (Rc) gene
Oryza sativa (japonica cultivar-group) cultivar Koshihikari Rc pseudogene

Oryza sativa (japonica cultivar-group) cultivar Jefferson Rc pseudogene partial sequence

NepCam YB

Figure 6. Phylogenetic tree of Nepcam YB with 8 rice varieties based on RC gene full-length sequence
CONCLUSION

Sequence polymorphism analysis on Rc gene of NepCam YB variety has revealed 14 bp deletion was detected in
fifth intron and 54 SNPs of Rc gene in comparing with 8 representative rice cultivars. Phylogenetic tree was
constructed based on full length sequence for understanding origin and relationship of Nepcam YB with other rice
group in the world. Rc gene is one of most important domestication gene for studying on rice cultivar evolution
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and migration. Full length sequence of Rc gene in red pericarp Nepcam YB was successfully archived and was
preliminary data for understanding domestication of Vietnamese local rice.
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PHAN TiCH BA HINH TRINH TU GEN Rc CUA GIONG NEP CAM YEN BAI.

Bui Thi Thanh Hién®, Nguyen Thi Yen Chi', Chu Birc Ha®,
Bui Vin Hung®, Ngé Th| Héng Twoi?, Nguyen Quéc Trung Tran Van Quang®

'Khoa Céng nghé sinh hoc, Hoc vién Néng nghiép Viét Nam
’Khoa Nénghoc, Hoc vién N6ng nghiép Viét Nam
3Khoa Céng nghé Néng nghiép, Pai hoc Céng nghé, Pai hoc Quéc gia Ha Noi
*Vién Khoa hoc ky thuét néng nghiép Béc Trung B

TOM TAT

Rc la mét trong nhimg gen didu hoa quan trong nhat quyét dinh ham luong proanthocyanidin trong vo lua cua
hat gao. Cac phan tich vé dot blen gen va tinh da hinh trong trinh ty gen Rc 1a co s& dé nghién ciru va xac dinh
quéa trinh tién hoa cua cy lua trong. Muc dich cia nghlen clru nay la giai trinh tu toan bo gen va phan tich tinh
da hinh trong trinh tu gen Rc cia Nepcam YB, mdt giong lua cam dia phuong ¢ tinh Yén Bai. St dung 18 cap
mdi dé giai trinh ty, toan bo chiéu dai cing véi ving upstream va downstream cua gen Rc ¢ gidng NepCam YB
da l4p rap hoan chinh bang phin mém BioEdit vdi chiéu dai 7500 bp. Cau triic gen Re duoc xac dinh ¢6 8 intron
va 9 exon. Phan tich cho thayco vi tri mat doan 14 bp ¢ intron thir nam va c6 54 SNPs cua gen Rc dugce phat hién
khi so sanh voi 8 glong lua dai dién cho 4 nhom lua va mau sdc VO lua do/trang Cay phat sinh loai da dugc xay
dung va cho thiy rang giéng Nepcam YB c6 quan hé¢ ho hang gan vai giongjaponica Jefferson. Nhu vay, trong
nghién curu nay, chiing toi da giai trinh tu toan by gen Rc ¢ giong Nepcam YB c6 vo cam nau dé va day la dir
lidu bude dau dé c6 cac nghién ciru & hon vé lich sir thuan hoa cay lta ciia Viét Nam.

Tuwr khoa: gen Rc, cy phat sinh loai, [ia mau, proanthocyanidin, m6 hinh gen, SNPs
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