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ABSTRACT

Genetic diversity analysis via 384 SNPs and rice straw digestibility
evaluation of some Viethamese rice accessions

This study aims at analyzing the genetic diversity of 64 rice accession from Vietnam by using a
platform of 384 single nucleotide polymorphism markers (SNPs). It was found that there were 300
highly polymorphic markers, which were subsequently used in diversity assessment based on the
creation of phylogenetic tree. At meanwhile, the main genetic clusters I, II, lll and IV included
eighteen, eighteen, nine and nineteen accessions, respectively, according to the phylogenetic tree.
Fifteen rice accessions were identified as the highest conversion potentials of sugar from rice straw
(42.5-48.1 mg of monosaccharide/g of rice straw). This study will facilitate the selection of breeding
materials for the further genetic studies and promising lines, which meet the demand of high-
yielding varieties with high quality for bioethanol production.

Key words: Bio-ethanol, Genetic diversity, SNP marker.

I. BAT VAN DE

Lua gao la cay luong thyc dung thu 3
trén thé giéi vé dién tich va sé luong gieo

trong sau lia mach va lia mi. Tai Viét Nam,
lta 1a cay trong quan trong nhat, voi san

1. Vién Cay luong thyc va Céy thuc phim
2. Pai hoc Dundee, Vuong Quéc Anh

3. bai hoc York, Vuong Quéc Anh

4. Vién Khoa hoc Nong nghiép Viét Nam
5. Vién Di truyén Néong nghiép
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lugng thu hoach hang nam khoang 40 tri€u
tan (Theo wdc tinh ciia B¢ Néng nghiép va
Phdt trién néng thén, 2012). Cling véi do 1a
nhitng phu pham di kém nhu rom ra va trau,
duoc udce tinh khoang 60 triéu tin. SO lwong
san pham phu nay phan 16n van chi duoc xir
Iy truc tiép ngay trén ddng rudng bang cach
dét (woc tinh khodng 40 triéu tan, theo so
liéu diéu tra tir PH York tién hanh tai Viét
Nam, 2011. Dleu nay khong chi gy ra su
lang phi ngudn tai nguyen tiém nang ma con
lam anh hudng dén bau khi quyén sinh thai
khu vyc xung quanh, gidi phong CO, vao
bau khi quyén gop phan gia ting sy 6 nhiém
khong khi. Dé giai quyét van dé nay, rat
nhiéu nha khoa hoc trén thé gi¢i da tién hanh
cac nghién ciu dé co thé sir dung duogc
nguoén phé phim nay vao viéc san xuét
Ethanol sinh hoc. Bé chuyén phé phdm tho
thanh Ethanol, budc dau can phai chuyén
héa dugc chung thanh duong. Rom ra cang
d& phan huy thi hiéu suit dat dugc cang cao
trong quéd trinh thuy phan thanh duong
(Parameswaran et al., 2010). Tir ddy mot so
hudong nghién ctru d3 dugc mo ra, trong do
nghién ctru duoc xem nhur 14 quan trong nhét
1a nghién ctru vé di truyén bang cong nghé
sinh hoc nham tim kiém phat hién duogc
nhimg gen lién két quy dinh tinh trang d&
phan huy cua rom ra, tr d6 ing dung cong
nghé gen va sinh hoc phan tir vao viéc cai
thién va lai tao cac giéng laa cho kha ning
g dung trong san xut nhién lidu sinh hoc.
Cong nghé genotyping v&i tén goi
“canh cong vang” (Golden gate assay-
2006 Ilumina, San Diego, CA) la mdt cong
cu hitu hiéu dang rit phd bién trén cac
phong nghién cru cong nghé sinh hoc trén
thé gi6i, tmg dung cac bo chi thi phan tu
SNP (Single nucleotide polymorphisms,
SNP) theo nhiéu cap khac nhau, gitp cac
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nha nghién ciru co thé phat hién duogc su
dong dang va khoang cach vé di truyén cua
quan thé vat liéu nghién ciru trong tap doan
(Monna et al,. 2006). Chi thi SNP 1a loai
chi thi chi sai khac mot nucleotide cta trinh
tu ADN, xuét hién & tin suét cao khi sang
loc SNP cua da sb cac hé gen, ci khoang
225 bp la tim thidy 1 SNP trén bo gen ga,
khoang 1.250 bp la sang loc dugc 1 SNP
cho bd gen nguoi (Liu, 2007) va ¢ lua thi
ctr khoang 200 - 700bp xuat hién 1 SNP
(Kenneth ef al., 2009). Hién nay, ung dung
ctia chi thi SNP dang rat ph biét trong linh
vuc nghién ciru vé di truyén, 1ap ban do gen
va xem xét twong quan cua cic gen lién két
trén toan by genome toi cac tinh trang
nghién cou (Genetic analysis, QTL
mapping va association analysis) (Jin et al.,
2010). Nhitng bd chi thi SNP v&i mat do
phan bd trén toan bd genome nay duogc rat
nhiu vién nghién ciru va cong ty trén thé
gi6i thiét ké va tmg dung tién hanh hoan
toan tu dong va dat thong hi¢u rz‘it cao
(Olivier, 2005). Trong nhitng nam gan day,
nhitng nghién ciu vé di truyen bang sir
dung chi thi SNP da dugc tién hanh trén rat
nhiéu loai nhu & nho (Lijavetzky et al.,
2007), ¢ laa (Kenneth et al,. 2009), & dau
twuong (Hyten et al., 2008), & lha mach
(Close et al., 2009), 6 ngd (Lu et al., 2009),
6 Iua mi (Akhunov et al., 2009).

Trong nghién cGu nay, cong nghé
“canh cbng vang” voi bo khudn 384 chi thi
SNP dugc sir dung dé danh gia muc do da
dang di truyén va xdy dung cdy di truyén
ciia 64 mau giéng lua thu thap & Viét Nam.
Pong thoi, cac miu gidng nay ciing duoc
phan tich kha ning chuyén hoa duong tir
rom ra. Két hop giita kiéu gen va kiéu hinh
dé xac dinh dugc nhimg mau giéng hoic
nhém c6 kha ning chuyén hoéa duong tir
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rom ra cao, thé hién trén cay di truyén, giup
chon lya ngudn gidng bd me trong cong tac
lai tao cho muc dich str dung trong nghién
ctru phat trién nhién liéu sinh hoc tir rom ra.
Dit liéu kiéu gen va kiéu hinh c6 thé ung
dung trong viéc lap ban d6 di truyén cac
QTL quy dinh tinh trang phan hiy & rom ra
phuc vu cho céac nghién ctu tiép theo.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién ctru

64 mau giéng lha gdm: 1 gidng lia lai,
1 gidng Iua Japonica (Nipponbare) ctia Nhat
Ban va 20 gidng lta thuan duoc trong phd
bién tai nhiéu dia phuong ¢ Viét Nam va 46
dong lua trién vong duoc lai tao cac ngudn
bd me khac nhau cta Vién Cay luong thuc
va Cay thyc pham. Tép doan vt liéu dugc
tréng tai nha kinh cia Vién Nghién ciru
James Hutton (JHI) dé tach chiét mau ADN
tir 1a non cho phan tich di truyén va thu rom
ra cho phan tich duong hoa. Phan tich di
tmyén thuc hién tai JHI. Phan tich duong
héa thuc hién tai Pai hoc York.

2. Phwong phap nghién cru

- Thu mau ADN: La lta duge thu tai
thoi diém 40 ngay tudi sau d6 duoc ngam
ngay vao Nito 16ng trudc khi tién hanh tach
chiét. Tach chiét ADN bang Kit DNeasy

plant mini kit-Qiagen. San pham ADN sau
khi duoc tach chiét, tiép tuc duoc pha loidng
t6i nong do 20ng/ul trong 30 ul trude khi
tién hanh thi nghiém phan tich genotype.

- Thu méu rom ra: Mau rom ra dé
phén tich duong héa dugc thu ¢ giai doan
chin, duoc se”iy & nhiét do 50°C trong vong
24 gio. Nghién mau bang may Tissue liser
II chay rung & tin sudt 3000 rpm trong
vong 1 phut 30 gidy nhiam nghién nhé mau.

- Lua chon SNP va cong nghé wng dung:

Bo chi thj 384 SNP trai déu trén 12
NST (bang 1) da dugc xay dung va lya
chon dua trén hé thong BeadXpress primer
design (/llumina, SanDiego, CA) tir céc thi
nghiém tién phong trudc d6 va dugc cung
cap boi Tién sy Adam price, Truong Pai
hoc Aberdeen. Trong d6, bao gdm 384 cap
oligos dac hiéu cho tung alen (Alen
Specific Primers-ASPs) cua SNP, 384
doan trinh tu oligos dac hiéu cho ting vi
tri locus (Locus Specific Primers-LSPs)
cua tung SNP va 1152 Universal Primers
dung cho genotyping trén toan by genome.
B0 chi thi nay da dugc ap dung dua trén
cong nghé Bead-array ban quyén cua
Illumina, st dung cac hat microbead thuy
tinh gian trén bé mat slide (chip) cho dién
tich bé mat va hiéu suét lai cao nhat (Shen
et al., 2005).

Bang 1. S6 lwong SNP trén tirng nhiém sac thé (NST)

NST 1 2 3 4 5

6 7 8 9 10 | 11 | 12 Téng

Sé lwgng SNP 47 | 43 | 33 | 31 | 29

36 | 25 | 28 | 26 | 283 | 32 | 31 384

- Phwong phdp tinh todn va xir Iy so liéu:

Viéc phat hién nhan dang cac alen cua
tung chi thi SNP duoc thuc hién thong qua
phan mém Illumina Genecall Software véi
ngudng Genecall = 0,25.

Phan mém duoc sir dung dé tinh toan
thém mot sb cac chi sé quan trong khac nhu
chi s6 vé& xac dinh kiéu gen ciia SNPs va
phan khu nhom méiu: (i) Call Rate 1a sb
lwong SNP biéu hién thanh cong kiéu gen
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trén mdi mau ADN cua ting gidng; (ii) Gen
Train Score danh gia vé kha ning
genotyping ctia timg SNP trén toan bo mau
ADN; (ii1)) Gen Call Score (GC Score) la
thong s6 danh gid v& kha ning cua
genotyping tai mdi diém, phu thudc vao
cuong d6 huynh quang thu duogc va khoang
cach ciia mdi diém tir trung tAm cua cum
trén biéu do.

Phan tich da dang di truyén bang
chuong trinh MEGA (Tamura et al., 2007).
Thiét 1ap bang Phan tich thanh phan chinh
PCA (sur dung Past) xac dinh cac nhom
trong quén thé.

III. KET QUA VA THAO LUAN
1. Két qua phan tich kiéu gen

Sau khi xir Iy qua phan mém [llumina
nhén thiy tat ca 64 mau giong lua déu co
chi s6 SNP call rate > 0,9. Tuy nhién trong
s0 384 chi thi, c6 12 chi thi cho thay su phat
hi¢n genotype khong rd rang, cuong do
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song huynh quang thu dugc thip, khong
phan biét dugc cac cluster (hinh 1). Nén
nhitng chi thi nay da khong dugc dung
trong cac phan tich tiép theo.

Cac nguong gia tri Gen Call Score >
0,25 va Gen Train Score > 0,4 dugc ap
dung dé lya chon nhirng chi thi SNPs cho
kha nang str dung, d¢ tin tuong cao va loai
bdé nhiing chi thi khong dang tin cay trong
viéc phan tich genotype cua tap doan nay.
Trong s6 372 chi thi con lai sau budc sang
loc & trén chi c6 3 SNPs khong thoa méan
ngudng gia tri 4p dung. Tir d6 369 SNP con
lai tiép tuc duoc xem xét dua trén chi tiéu
MAF 16n hon hoac béng 0,03. Tiép theo, 26
SNP khong cho tinh da hinh (MAF = 0), 43
SNP thé hién dugc mirc dd da hinh véi tan
s alen t6i thiéu 16n hon 0,03 va nho hon
0,05 (0,05>MAF > 0,03). Loai bo nhiing
SNP, 300 SNP con lai da dugc lua chon
nhu 1a nhiing chi thi cho tinh da hinh cao va
coy nghla quan trong cho nhiing phéan tich
di truyén tiép theo.
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Hinh 1. Biéu d6 genotyping cho 64 mau giong lia thé hién qua 2 SNP

a) SNP rd12003326; b) SNP id6004038 (cluster nhitng chdam mau do - bén trai
mau tim - gitta = AB, mau xanh - bén phdi

Sau khi thu dugc s lidu da hinh cua
300 SNP thé hién trén 64 mau giong lua
nghién ctu, dir lidu tiép tuc duge xu ly dé
phan tich da dang di truyén bang chuong
trinh MEGA dua vao hé sb tuong déng
Euclidean. Tir d6 da tao ra duoc so dd hinh
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= A4,
= BB)

cly cua 64 mau giéng lta ngh1en ctu (hinh
2). Véi hé s khoang cach tir gbc cua cay di
truyén toi diém 1,2 da phan chia ngudn vat
liéu thanh 4 nhém chinh: nhom I c¢6 18
mau, nhom II c6 18 mau, nhém 11T c6 9
mau va Nhom IV ¢6 19 mau.
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Hinh 2. So d6 hinh cdy cé géc (root) ciia 64 mau giong lia xdc dinh bang chi thi phan ti
384 SNPs (gom 4 nhom: Nhom I, nhom II, nhom 3 va nhom 4)

Tir vi tri cia cac mau gidng trong cac
nhom trén cay di truyén da tim ra mot s6
méu gidng lua co hé sb dong dang cao va
khoang cach t6i gbc cia cdy di truyén gan
nhu tuong duong. Trong nhom phu thude
nhom chinh 1. TL6, HT1 va 9Xl12
(Perai/P6//HT1) ¢6 hé s6 dong dang xung
quanh 0,993 t6i 0,999. Cac miu gidng
HDT2 (Perai/BT7), TET4345, HT1 va HT9
(HT1/D17) c6 hé sé ddng dang dao dong tur
0,992 téi 0,997. Nhém chinh II: 7X12
(BT/IR64) va 12X12 (BT/IR64) c6 hé s6
ddng dang 0,994. Nhom chinh III: hai giéng
lta chét lugng BT7 va T10 co hé s6 dong
dang 0,992. Nhom chinh IV: 8X12
(AC5/Q5//AC4), 18X12 (AC5/Q5//AC4) va
HDTS5 (AC5/Q5//ACT) ¢ hé sb dong dang
tir 0,998 t6i 1; N46 va P6DB c6 hé s6 dong
dang 0,996 bang chta y trong nhom nay,
gibng P376 nam tach biét hoan toan so voi
cac gidng khac va cé hé s dong dang so
v6i cac gidng khac dao dong xung quanh
0,45. Cac mau gidng c6 hé sb tuong dong
cao noi trén hau hét 1a mau giéng c6 cling

nguén géc chon tao (c6 chung bd me, hodc
chung 1 trong 2 b6 hoidc me) dan dén nén
tang di truyén tuong ddi gibng nhau.

2. Két qua phan tich kha ning chuyén
h()'a dwérng tlr rom ra cia cac mau
giong lua

Tai Trung tdm Nghién ctru san pham
nong nghi¢p moi (CNAP), DPai hoc York,
rom ra di dugc nghién va xur 1y theo quy
trinh thi nghiém duong hoa
(Saccharification) trén hé thong robot co do
chinh xac va dat thong hi€u cao (High
throughput - HT) (phuong phap HT assay
cua Gomez et al, 2008). Tu bang gia tri
trung binh ciia 3 lan nhic da xac dinh dugc
kha nang duong hoa dudng tir rom ra cta 64
mau gidng la tir Viét Nam. Kha ning
chuyén héa duong tir rom ra clia cac miu
giéng 1a rat khac nhau, phan cip tir gidng co
kha ning duong hoa thap nhat 1a 28X12 (dat
32,3 mg/g) cho téi gidng co kha ning dudng
hoa cao nhat 13 OM4325 (dat 48,1 mg/g).
Két qua trong bang 2 thé hién gdm 15 miu
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gidng c6 kha niang thip nhit va 15 mau c6
kha ning cao nhat trong chuyén hoa dudng
tir rom ra. Két qua nay rat c6 ¥ nghia trong

viéc nghién ctru di truyén vé kiéu gen kiém
soat kha nang chuyén héa duong tir rom ra &
cay lua.

Bang 2. Kha nang dwéng hda tir rom ra clia cac mau gidng lua

15 mau giéng c6 kha ning thap nhéat 15 mau giéng c6 kha ning cao nhat
1T Tén gidng mg/g 1T Tén gidng mglg
1 28X12 32,3 1 48X12 42,5
2 49X12 32,4 2 12X12 42,5
3 50X12 33,2 3 5X12 42,6
4 HDT7 33,2 4 10X12 43,0
5 26X12 33,7 5 P6 43,3
6 17X12 34,1 6 Q5 43,4
7 Nippon bare 341 7 BC 15 43,5
8 15X12 34,6 8 Nghi hwong 43,8
9 47X12 34,8 9 8X12 440
10 11X12 35,1 10 354DR 44.8
11 HDT4 35,1 11 34X12 45,6
12 55X12 35,5 12 21X12 46,1
13 P376 35,5 13 P6 BB 46,4
14 HTSA 35,7 14 16X12 47,2
15 HDT8 35,7 15 OM4325 48,1

Ghi chu: mg/g (mg dwéng don/g rom ra)
3. Lién quan di truyén v&i kha nang
dwong héa tle rom ra cua trén cac mau
giong laa

Mot trong nhitng muc dich chinh cua
nghién ctu nay 1a xac dinh mdi lién quan
gita di truyén va kha ning chuyén héa
dudng tir rom ra ciia cic mau gidng, tir d6
tién hanh cac nghién ctu tiép theo dé xac
dinh (hodc du doan) ving gen/QTL kiém
soat va tiép do 1a phat trién chi thi phan tir
cho tmg dung trong chon tao gidng lta co
kha ning cao chuyén tir rom ra. Két qua
nghién ciru da dua ra, 64 mau gidng lua da
dugc phan thanh 4 nhém di truyén bang
300 SNP da hinh. Trong 15 mau giéng co6
kha nang chuyén hoa duong cao (bang 2)
nam trong cic nhom: Nhom 1 ¢6 1 mau
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(Nghi huwong); nhém 2 c6 4 mau (48X12,
12X12, QS5, 16X12), nhom 3 ¢6 1 mau
(BC15) va nhom 4 ¢6 9 mau (5X12, 10X12,
P6, 8X12, 354DR, 34X12, 21X12, P6DB,
OM4325). Nhu vdy, phan 16n cic mau
gidng co kha ning chuyén héa dudng cao
tap trung trong nhom 4.

Tir két qua nay, gia dinh 1a kha ning
chuyén héa duong tir rom ra ¢ ciy laa 1a co
su khac nhau va do sy kiém soat bai yéu t6
di truyén (gen). Cac mau giéng c6 rom ra
v6i kha ning chuyén hoéa dudng thip s&
duogc st dung nhu nguén vat li€u nghién ctru
vé mat di truyén dé tim ra cic ving
gen/QTLs ma hoa protein lién quan dén qua
trinh sinh tong hop cac chit c¢6 vai trd quan
trong tong hop 1én sinh khéi (Bio-mass) va
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quy dinh anh hudng truc tiép dén tinh trang
phéan huy ctia rom ra. Ngoai ra, s€ Iya chon
ra trong s6 nhimg gidng c6 kha ning duong
hoa cao, c6 nhitng déc tinh ndng sinh hoc tot
dé thu nghiém tai cac vung sinh thai khac
nhau & Viét Nam, tim ra gidng cho san xudt
V6i tiém ning cao trong st dung rom ra lam
nguyén liéu ché bién nhién ligu sinh hoc.

IV. KET LUAN

Tir bo chi thi 384 SNP ban dau, di sang
loc dugc 300 SNP cho d6 da hinh cao trén
cic mau gidng laa nghién ctru. Bo chi thi
nay rit ¢6 ¥ nghia trong phan tich di truyén
va chu trac quéan thé vat lidu lua nghién ciru.
V&i hé sb khoang cach tir gbe cua cay di
truyén téi diém 1,2 da phan chia 64 méu
gibng lta vat liéu thanh 4 nhom chinh:
Nhém 1 ¢6 18 mau, nhém 2 co 18 mau,
nhém 3 ¢6 9 mau va nhom 4 c¢6 19 mau.
Phan tich cdy di truyén thiét 1ap bai bo chi
thi 300 SNP ciing cho thay nhiéu mau giéng
c6 mirc d twong dong vé mat di truyén rat
cao. Kha ning chuyén héa dudng tir rom ra
cla 64 mau gidng lua dugc dua ra ciing rat
khac nhau, dao dong tir 32,3 - 48,1 mg
duong don/g rom ra, trong d6 phéan ra 15
méu giéng c6 kha niang thap va 15 miu co
kha ning cao trong chuyén hoa duong tir
rom ra. Pang cha y, phan 16n (9/15) cic mau
gibng lta co kha ning chuyén hoa dudng
cao lai tap trung trong 1 phan nhém di
truyén (nhom 4). T két qua nay dua ra gia
dinh vé& kha chuyén hoa duong tir rom ra &
la c6 su khic nhau 1a do yéu t6 di truyén
kiém soat. Pay ciing 13 co so cho tién hanh
cac nghién ctru tiép theo vé mit di truyén dé
tim ra ving gen/QTL kiém soat kha ning

chuyén héa duong tir rom ra, phat trién chi
thi phan tir lién két véi cac QTL nay dé su
dung trong chon tao gidng lia c6 tiém ning
cao st dung rom ra lam nguyén liéu ché bién
nghién li¢u sinh hoc & Viét Nam.
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NGHIEN CUU XAC BINH MOT SO BIEN PHAP KY THUAT TRONG
XEN CANH PAU TUOGNG VOI MIiA TAI THANH HOA

Nguyén Huy Hoang', Hoang Tuyén Phuong’,
Lé Québc Thanh', Trinh Thi Phwong?, Lé Lénh Triéu?

SUMMARY

Research to identiry some technical measures for intercropping soybean
with sugarcane in Thanh Hoa province

From research results, suitable sowing density and nitrogen fertilizer rate for soybean BVN14 in
Tho Xuan, Thanh Hoa are determined as the follows: 25 plants/m2 and rate of nitrogen fertilizer: 15
kgN/ha. This give the highest real yield of 11.6 quintals/ha, which is 3.7 quintals/ha higher than the
controlcao with plant density of 15 andt the application of 10 kgN/ha. For soybean variety DT26 at
Thach Thanh, the fertilizer application of 15kg N/ha the sowing density of 20 plants/m’ gave the
best value on growth and development, the lowest pests and disease infection and the highest
practical yield (11.69 quintals/ha), significantly higher (P =95%) as compared with the yields of the
remaining trials.

Key words: Soyabean variety DVN14 and BT26, Nitrogen, density, intercropping, sugarcane,
Thanh Hoa province.

1. Trung tam Chuyén giao Cong nghé va khuyén nong
2. Hoc vién cao hoc Truong Pai hoc Hong Puc, Thanh Hoa
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