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Abstract

The rice blast disease caused by Pyricularia oryzae is one of the most serious diseases in Vietnam. However, this
disease can be managed by using resistant rice varieties. Research on breeding sustainable rice varieties with resistance
genes has always been considered as effective, inexpensive and environmentally friendly. The diversity of genetic
materials in combination with molecular markers closely linked to resistance genes is an effective tool in supporting
the rice breeding of blast resistance. In this study, we used 12 popular blast fungus strains in the Northern provinces
to assess resistance for near isogenic lines. The results identified genes Pil, Pi7(t), Pi9, Pik, Pik-h, Pik-m, Pik-p, Pish,
Pita, Pita-2 and Piz-5 exhibiting effective resistance. A total of 16 markers used for polymorphic assessment between
cultivars carrying these resistance genes and cultivated varieties, five SSR markers for differentiating polymorphisms
could be used as a support tool for breeding (RM527, RM206, RM224, RM1337, RM7102). These resistance genes
were transferred to BCI15 rice variety to create five promising lines D2.1, D2.9, D3.2, D3.5, and D3.8 carrying the
corresponding resistance genes Pita, Pita2, Pik -h, Piz5 and Pil. The elite lines have precious agronomic characteristics
such as high yielding (6.69 - 7.16 tons/ha), good quality (amylose content from 16.8-17.8%) and resistance to blast
disease through artificial infection (Scale 0-5). This is a valuable source of material for breeding of new rice varieties
resistant to blast in the future.
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DANH GIA HAM LUQNG AMYLOSE, NHIET DO HOA HO VA GIAI
TRINH TU GEN waxyl CUA MOT SO NGUON GEN NGO DIA PHUONG
PANG PUGC BAO QUAN TRONG NGAN HANG GEN CAY TRONG QUOC GIA
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Nguyén Thi Bich Thuy', Pinh Bach Yén'

TOM TAT

Bdo cdo nay trinh bay két qua nghién ctu xdc dinh ham lugng amylose va nhiét d6 hoa hé ctia 200 mau ngudn
gen dugc lya chon tu tdp doan ngo dia phuong. Két qué cho thiy cé su da dang rit 16n vé ham lugng amylose ciing
nhu 1a nhiét d6 hoa h6 200 mau ngudn gen danh gid. Ham lugng amylose dao dong tu 1,07 dén 27,99%, trong d6
€6 39,2% thudc nhém ngd nép véi ham lugng amylose dudi 6,0%. Nhiét do bat ddu ho hoa ctia cac mau ngudn gen
bién dong tui 63,5 - 71,9°C. Nhém ngd nép véi ham lugng amylose thap c6 nhiét dd hoéa hé cao hon so véi cac nguén
gen thudc nhom ngo6 té. Giai trinh ty gen waxyl clia 35 ngudn gen ngd dai dién cho théy, c6 4 dang Haplotype, véi
téng s6 23 dot bién di€ém (SNP) va 13 InDel. Trong s6 35 méu giai trinh tu gen waxyl c¢6 10 mau thudc Haplotype 1;
3 mau thudc Haplotype 2; 21 mau thudc Haplotype 3 va chi ¢6 1 mau thudc Haplotype 4. InDel mét doan
15 nucleotide (Haplotype 1) trén exon 10 lam thay d6i trat tu axit amin la x6a 4 axit amin va mét stop codon thudc
nhom giéng ngd nép c6 ham lugng amylose thap. Haplotype 1 c6 y nghia trong phan tich tuong quan kiéu gen waxyl
va ham lugng amylose thép (1 - 5%) & ngd nép, cin tiép tuc dugc nghién ctiu sdu hon nia.

T khéa: Ham lugng amylose, ngd dia phuong, nhiét do hdéa ho, viing sinh thai, waxy1

! Trung tdm Tai nguyén thuc vét

28



Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam - S6 11(120)/2020

1. DAT VAN DE

& Viét Nam, ngo6 1a cay luong thuc ding thit hai
sau cdy lua. San lugng ngd & Viét Nam khong dap
tng do yéu cau ngay cang tang. Cay ngd c6 mit &
hau hét cac tinh ctia Viét Nam nhung tap trung cht
yéu 6 mién Bac, mién Trung va Tay Nguyén (Truong
Vin Dich, 2005). Cay ngo6 la mot trong nhiing cay
trong c6 hiéu qua kinh t& cao do lgi thé la cay ngan
ngay, ky thudt trong, cham séc don gian, dau tu it, thi
truong tiéu thu manh. Cac san phdm ti cay ngd ciing
da va dang dugc da dang hoa nham dap ting nhu cau
cta xa hoi. Chinh vi vdy cdng tac chon tao giong ngod
cling dugc tién hanh theo nhiéu muc tiéu khac nhau,
trong d6 cic yéu cau vé giong ngd chat lugng cao
cling ngay cang dugc quan tdm nghién ctiu.

Gia tri dinh dudng ctia ng6 trong hat ng6 bao
gdm 70 - 75% duong, tinh bot, 8 - 10% protein va 4 -
5% tinh dau. Mot trong nhiing san phdm quan trong
ti cay ngo chinh la tinh bot, tinh bot ng6 ¢ cac ting
dung truc ti€p va gian tiép khac nhau nhu lam luong
thuc, lam nguyén liéu ché bién thuc phdm, thic an
chan nuo6i va mot s6 nganh céng nghiép khac. Vé
mdt héa hoc, tinh bot 1a polysaccharides bao gom
cac don vi glucose lap lai. Cac phan tu tinh bot bao
gém cdu tric mach thing, dugc goi 1a amylose va
cau truc phan nhanh, dugc goi la amylopectin. Ty 1¢
amylose va amylopectin quyét dinh ddc tinh ly hoa
cua tinh bot. Ham lugng amylose trong tinh bot 1a
mot chi tiéu rat quan trong, anh hudng dén cac tinh
chét vat ly, héa hoc ctia tinh bot. Bén canh d6, nhiét
do hoa ho cta tinh bot cling la chi tiéu quan trong,
dac biét trong cong nghé ché bién thuc pham, thic
an chdn nudi va mdt s6 nganh cong nghiép khac.

Céc ddc tinh lién quan téi tinh trang chat lugng
ctia ngd nay dugc thé hién thong qua céc alen bién
di di truyén ty nhién san c6. Xac dinh va diéu khién
dugc cac gen quan trong nay sé md ra huéng maéi
thiét ké cac t6 hgp bién di trong yéu lam thay doéi gia
tri dinh dudng ctia ngd, hudéng dén muc tiéu chon
tao giong ngod c6 ham lugng dinh dudng cao, dé tiéu
héa, dap ting dugc nhu ciu trong tuong lai. Trong
s6 gen c6 lién quan dén qua trinh téng hop va tich
lay tinh bot & noi nhit ngo, gen wx (waxyl) dugc
dinh vi trén vai ngin ctia nhiém sic thé s6 9. Enzyme
Granule-bound-starch synthase (GBSSI), dugc ma
hoa boi gen waxyl (wxI) & ngo chiu trach nhiém
vé tong hop amylose (Nelson and Rines, 1962; Shure
et al., 1983).

Mot s6 cong trinh nghién ctiu st dung chi thi
phan tt trong danh gia da dang di truyén tap doan
dong ngd thuan da dugc nhiéu tac gia nghién ctiu
va thu dugc két qua co gia tri trong chon tao giéng.
Tién hanh nghién ctu da dang di truyén bang phan

tich ddc di€ém hinh thai cdc giong ngod té dia phuong,
Vit Van Liét va cong tac vién (2009) da nhan thay,
ngudn gen ngd dia phuong & cac tiéu vung sinh thai
mién nui phia Bac Viét Nam rit da dang vé hinh
thai, chit lugng va dac diém nong hoc. Tuy nhién
chua c6 danh gid chi tiét vé ki€u hinh ciing nhu kiéu
gen lién quan dén cac tinh trang dinh dudng & tap
doan ngod dia phuong Viét Nam.

Chinh vi vay, ching téi da tién hanh nghién ctiu
danh gia ham lugng tinh bot, nhiét do héa ho, dong
thoi khao sat cac trang thai alen ctia gen wx (waxylI)
ctia mot s6 nguon gen ngd dia phuong dang dugc
bao quan trong Ngin hang gen ciy trong Quoc gia
nham b6 sung thém thong tin chi tiét vé cac nguon
gen nay phuc vu coéng tac chon tao giong ngo chat
lugng cao cho san xuat.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Cén ct vao s6 lugng mau giong hién dang luu
giti tai Ngan hang gen cling nhu ty 1é phan bé tai cac
ving sinh thai va ddc diém hat, 200 mau nguo6n gen
ngo dia phuong va 04 dong, giong ngo cai tién dugc
sti dung dé€ danh gia ham lugng amylose va nhiét do
héa ho caa tinh bot.

Bang 1. SO lugng mau giéng ngd
clia tiing ving sinh thdi nong nghiép

Vung sinh thai $6 lugng mau gidng

Dbong Bic 89
Tay Bac 38
Tay Nguyén 47
Nam Trung B¢ 21
Khac 5

Giong méi 04
Tong s6 204

2.2. Phuong phap nghién ciu
a) Phuiong phdp phan tich ham lugng Amylose

Xac dinh ham lugng amylose theo TCVN 5716-
2:2017, I1SO 6647-2:2015. Hat ngd dugc nghién
thanh b6t min dé€ phd v& cdu tric ndi nhi nham ho
trg su phén tan va gelatin hoa hoan toan. Phan mau
thtt dugc hoa vao dung dich natri hydroxit, sau do
lay mot phan ctia dung dich chiét nay va cho thém
dung dich iot. Sti dung may do quang phé dé€ do hép
thu cua phtic mau tao thanh & buéc séng 720 nm.
Két qua ham lugng amylose tinh theo d6 hap phu
ctia dung dich & budc séng 720 nm sau dé so sanh
v6i dudng chuin amylose da xay dung.
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b) Phuiong phap xdc dinh nhiét do héa ho

Xac dinh nhiét do hdéa hé theo phuong phép cta
Xu va cong tac vién (2014). St dung may differential
scanning calorimeter DSC 200F3 Maia (Netzsch,
Germany). Hat ng6 sau khi tich bé phan may va
ndi nhit dugc nghién min, sang qua sang véi 16 sang
200 - 250 um. Lay 5 mg bot cho vao pan thém 10 ul
Distill water, d4p ndp pan va d€ 6n dinh trong vong
1 tiéng sau d6 cho vao mdy. Chay may véi dai nhiét
do 20 - 100°C, 5°C/phut. Dii liéu dugc xu ly, tinh
toan bang phian mém NEZSCH Proteus Thermal
Analysis.
¢) Phuong phdp gidi trinh ty gen wxl1 lién quan dén
sinh tong hgp tinh bot 6 ndi nhii ngd dia phuong

- Chon mau va thiét ké moi: Dya vao két qua danh
gid va phan nhém ham lugng tinh bét, 35 nguon
gen dugc chon cho gidi trinh tu gen waxy. Cac cap
mo6i khuéch dai gene quan tam dugc thiét ké bing
phan mém Primer-3 dua trén thong tin vé trinh tu
nucleotide ctia gen wxI (gen ID: LOC541854).

- Tach chiét ADN t6ng s6 ctia cdc ngudn gen ngd
trong nghién ctiu theo phuong phap CTAB cai tién
ctia Mohammad Irfan va cong tac vién (2013).

- Kiém tra d6 tinh sach ctia mau ADN thu dugc
trén hé thong NanoDrop, dién di agarose 1%, soi
dudi tia cyc tim.

- San phdm PCR cua cic mau dugc tinh sach
qua cdt sephadex sti dung bd kit QIAquick PCR
Purification (Qiagen) va kiém tra chat lugng va
noéng d6 bang may NanoDrop trudc khi dugc st
dung lam khuo6n cho phan ting PCR-giai trinh tu.
Cho moi phan ting PCR - giai trinh ty, 50 uL phan
ting dugc chudn bi bao gobm 100 ng san phdm PCR
tinh sach, 3,2 pmol méi xu6i hodc moi ngugc va 8 pL
hon hgp BigDye Terminator Ready Reaction. Phan
tng giai trinh ty dugc tién hanh trén hé théng PCR
ABI Veriti. M6i mau doan gen sé dugc giai trinh tu
ti hai ddu bang mai xudi va méi ngugc.

d) Xit ly trinh ty tho va phan tich trinh tu bang cdc
phdn mém tin sinh hoc

Céc trinh ty tai mo6i vung gen sau khi da dugc
hiéu chinh hoan chinh dugc so sanh vdéi trinh tu
tham khao cta giong B73 - la giong da dugc giai
trinh tu toan b hé gen va dugc st dung lam khuén
dé thiét ké cac bd moi khuéch dai cac viing gen quan
tam. Nhiing doi chiéu nay dugc thuc hién boi cong
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cu MUSCLE alignment (phan mém Geneious) v6i
loai so sanh: Global alignment with free end gaps; v6i
tiéu chi Cost Matrix bién thién tii 65 - 100% tuong
dong. Nhiing alen la SNP khéc biét v6i hé gen B73
déu duoc so sanh vdi dit liéu cta 300 trinh ty trén
NCBI Blast vé6i cong cu BLAST tich hgp trén phan
mém Geneious d€ x4c dinh alen hiém (c6 ti 1é xuit
hién < 5%) va alen didc hitu (alen chi xuat hién trén
giong ctia Viét Nam).
2.3. Thei gian va dia diém nghién ciu

- Thoi gian nghién ctu: Tl thang 11nam 2018
dén thang 12 ndm 2019.

- Dia diém nghién ciu:

+ Cac thi nghiém dugc thuc hién tai Trung tam
Tai nguyén thuc vét.

+ Xac dinh nhiét do hoa ho dugc thuc hién tai
phong thi nghiém Nghién ctiu sinh hoc ndng nghiép,
Khoa Nong hoc, truong Dai hoc Kyushu, Nhat Ban.

I1I. KET QUA VA THAO LUAN

3.1. Két qua xac dinh ham lugng amylose trong
ndi nha cia mot sé nguon gen ng6é dang dugc bao
quan trong Ngéan hang gen cay trong Qudc gia

Két qua danh gia ctia 200 mau giong ngod dia
phuong cho thay ham lugng amylose dao dong tu
1,07 dén 27,99% (Hinh 1). Trong khi d6 4 dong,
giong ngod nudc c6 ham lugng amylose dao dong tii
2,34% dén 19,03%.

Hinh 1 thé hién sy bién dong vé ham lugng
amylose clia cac mau nguon gen ngd dia phuong.
Trong d6 s6 mau ngudn gen c6 ham lugng amylose
tl 2 - 4% 1a cao nhat, sau d6 dén cac nguon gen co
ham lugng amylose ti 18 - 22%.

Tiép tuc phan nhéom cic nguon gen ta thu dugc
két qua & bang 2. Két qua cho thdy trong s6 204
nguodn gen: 80 nguodn gen c6 ham lugng amylose
ti 1 - 6%, 12 nguon gen c6 ham ligng amylose ti
8 - 12%, 39 ngudn gen cé ham lugng amylose tu

12 - 18%, 52 nguodn gen c6 ham lugng amylose ti
18 - 22% va 21 nguodn gen c¢é ham lugng amylose 16n
hon 22%.

Nhu vay cac ngudn gen c6 ham lugng amylose
< 6% chiém s6 lugng 16n hon ca, day 1a nhém giong
ng6 nép cé thé khai thic st dung theo hudng st
dung bap non hodc ché bién thanh mét s6 mon an
nhu banh, ché.
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Hinh 1. Pa dang ham lugng amylose trong mét s6 mau nguén gen ngd dia phuong

Bang 2. Phian nhom 204 mau nguén gen ngd
theo ham lugng amylose

banh gia ham lugng tinh bdt heo viing sinh thai ctia
195 nguon gen c6 ddy du thong tin vé dia di€ém thu
thap chung t6i thu dugc két qua ¢ hinh 2. Két qua
budc dau c6 thé nhan thdy khu vic Pong Bac va
khu vuc Tay Nguyén c6 su da dang 16n nhat vé ham
lugng amylose. Ngugc lai, khu vic Tay Bac va khu
vic Duyén hai Nam Trung bo c6 su da dang théap
hon. Bay la mot két qua c6 y nghia, b6 sung thém
thong tin hiiu ich cho cong tac chon tao gidong ngo
trén dia ban cac khu vuc lién quan.

Ham lugng Amylose S0 lugng Tylé
(%) mau gidng (%)

Nép (1 - 6%) 80 39,2
Rét thap (6 - 12%) 12 5,9
Thép (12 - 18) 39 19,1
Trung binh (18 - 22) 52 25,5
Cao (> 22%) 21 10,3
Tong 204 100
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Poéng Bac

Viung sinh thai

Tay Bac

m0-6%
H6-12%
n12-18%
m18-22%
W>22%

Tay Nguyén Duyén hai nam
trung bo

Hinh 2. Phin bs ham lugng amylose trong hat ng6 theo khu vuc dia ly

3.2. Két qua xac dinh nhiét do héa ho

Két qua xac dinh nhiét do héa ho cua 200 nguon
gen ngd dia phuong cho thdy cdc ngudn gen ngd co
nhiét do hoa ho tu 63,5°C dén 71,9°C (diém bat dau
ho hoa (Onset), trong d6 nguodn gen cé nhiét do hoa

ho thap nhat 1a 63,5°C va nguodn gen c6 nhiét do héa
hoé cao nhit la 71,9°C . Phan nhém 200 nguén gen
theo nhiét do hoa ho cho thdy trén 70% s6 ngudn
gen thudc nhom nhiét do héa hé & mdc trung binh
(65,9 - 69,5°C) (Bang 3).
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Bang 3. Phan nhom 200 ngudn gen ngd dia phuong theo nhiét 6 hoa ho (Onset temperature)

Phan nhéom theo nhiét d6 S lugng 1A (o Ae x x s
bat dau hé héa nguén gen Ty 1é (%) Mot s0 ngudn gen dai dién
Thap (63,5°C - 65,8°C) 31 15,5 23830, 23832, 23836, 24229, 24687, 24695
23646, 23719, 23722, 24000, 24081, 24099
2 0 _ 0 bl bl bl bl bl bl
Trung binh (65,9°C - 69,5°C) 143 71,5 24221, 24224, 24232
Cao (= 69,6°C) 26 13,0 23690, 23692, 23696, 23709, 24155

Hinh 3 thé hién moi lién hé gitta ham lugng
amylose va nhiét do hoa ho. Két qua cho thdy ham
lugng amylose c¢é anh hudng kha r6 dén nhiét do

DSE limWimg)
Texo

A4

118

145

héa ho ctia bot ngd theo xu hudng gidm nhiét do bat
dau hoa ho khi ham lugng amylose tang.

(No) | Misé NHG
1.1 23690
2.1 23696
5.1 246483
6.1 24699
7.1 23709
8.1 23830

500 600 70.0

Temperature WC
WL 1] Kot
L IERRRCE

Far el ghems £1

Amin NoSR=1 BO10708 15 140d TH0-155  S/min

T REALATH TR LY 1
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% L § 180708 1058 G
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Hinh 3. Buong biéu dién nhiét d6 hda ho ciia mot s6 nguodn gen
ngd dia phuong c6 ham lugng amylose khac nhau

Ghi chii: Ma s6 ngan hang gen 23690: ham ligng amylose 2,65%; 2.1: 23696: 2,84%; 5.1: 24683: 26,07%; 6.1: 24699:

22,68%; 7.1: 23709: 3,13%; 8.1: 23830: 17,01%.

Két qua nay cling tuong dong véi mot s6 nghién
ctiu vé nhiét do héa ho ctia tinh bot néi chung va tinh
bot ngo6 noéi riéng. Mot s6 nha khoa hoc thudc truong
dai hoc Hacettepe, Thé Nhi Ky cing da c6 nghién
ctiu vé nhiét do hoa ho ctia ba nhém giong ngd: ngod
nép (waxy corn); ng6 thudng (normal corn) va ngod
c6 ham lugng amylose cao (high amylose corn).
Két qua cling da chi ra sy lién hé gitta ham lugng
amylose va qud trinh héa ho ctia tinh bot. Nhém ngo
nép c6 nhiét do héa hd cao hon so véi nhém ngod
thuong. Tuy nhién, d6i v6i nhém ngé c¢6 ham lugng
amylose cao do c6 su hién dién cta phtc hop lipid
da anh hudng dén qua trinh h6 héa nén nhiét do hoa
hé ctia nhom nay la cao nhat. Chinh vi vdy cac nha
khoa hoc da két luan rdng d6i v6i qua trinh ho héa
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cac amylose ty do ¢ anh hudng chinh cht khong
phai la ty 1¢ amylose trong tinh bot (Aytunga E. Arik
Kibar et al., 2009).

Wajira va David (2006) khi nghién ctiu sy ho hoa
va kha nang hoa tan ctia tinh bot ng6 trong qua trinh
dun néng ciing da chi ra rang mot diéu hién nhién la
amyloza dong vai tro quan trong trong thoi gian dau
giai doan hoéa ho cta tinh bot ngo.

Thanh phén amylose va amylopectin va ty 1é
amylose va anylopectin anh hudng dén tinh chat
ho6 hoéa va dac tinh ly hoa khac cua tinh bot. Trong
nghién ctiu nay ching téi nhan thdy ham lugng
amylose c6 tuong quan nghich véi nhiét d6 bat dau
ho6 héa (T) ctia qud trinh ho héa tinh bot. Nhu vay
c6 thé thay rdng ham lugng amylose c6 tac dong kha
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r6 dén qua trinh hoé hoéa cuta tinh bot va do do sé
c6 anh hudéng nhét dinh dén nhiét do hoa ho. Tuy
nhién d€ c6 thé két ludn roé rang va chinh xac hon
thi cin c6 nhiing nghién ctu chuyén sdu hon vé van
dé nay.
3.3. Moi quan hé giiia dot bién diém trén gen wx1
v6i ham lugng amylose cia mt sd giong ngod
dia phuong

Gen waxyl la gen c6 chiic ning ma héa enzym
tong hop tinh bot lién két hat (GBSS), la mdt trong
nhiing gen quan trong anh hudng dén qua trinh
tong hgp tinh bot trong ndi nhi hat. D€ danh gia su
khac biét vé chiic nang gitia cac alen GBSS, chung

FiD 4, >Zm00001 2045462
A

<
|

toi da nhén ban va giai trinh tu gen tit mot loat cac
mau ngudn gen cb su khac biét dang ké vé ham
lugng amylose.

Két qua gidi trinh tu gen waxyl cua 35 mau
ngudn gen cho thdy c¢6 23 SNP, 13 InDel va khong
c6 alen hiém. Indel 13 sy chén thém nucleotide hodc
cat ctia mot nucleotide hodc mot doan trinh tu trén
gen. SO lugng nucleotide InDel c6 thé dao dong ti
1 nu cho dén 15 nu. Trong 13 InDel xuat hién trong
35 mau gidi trinh ty gen waxy! thi ¢ 3 InDel thém
doan tu 4 dén 8 nucleotide va 9 InDel mit doan tu
1 dén 15 nucleotide. Sy xba 15 nucleotide trén exon
10 gen wxI dugc thé hién & hinh 4. 12 InDel con lai
déu dugc phat hién & intron 10, 11, 12 va intron 13.

BEGGCINEAGCGEEGCEGGAGCEEANG GECERGAARAAG GACCGEGENGEBAGGEGGH

\

) [ LY \ )
REVS, 15t BASE_ 3878182 WX1-76 VkIR.. [CCGGT TCAGGBCGTOGAGGCCAAGGL 6= === CTGCAGGCGGA

REV 6, 15t BASE_3878178 WK1-71 Vx1R...

A

M_f ".'

REV 7, 1st_BASE_3878165 WX1-57 WiR.. ICEGGET TS

CCGGTTCAGGCCGTGGAGGCCAAGGLGE=s===ss==c===== CTGCAGGCGGA

Mot WA N W

===--CAGGCCGTGGAGGCCAAGGCGCTGCAGGCGGA

A AN A

i 'a
FEV B, 15t BASE 3878147 WX1-30 Vx1R.. ICCGGTTCAGGCCG TRGA

FiiD 9, >GRMZM2G024933

GGCCAAGGCGCTGAACAAGGABBEGCTGCAGGCGGA
EEGCCIREAGCGCEEGMGGAGCCEEANGCCECENCAABAAGCCAGCCECETCEAGCGEGGA

i r.lﬁ.m [\,\f\ A /\/y\'\ :(\-

N

RFVAN for RACE 3070177 WY1_AQ Wt

'
el ol o o o o ol Wl ol ol ol o o o o W o e W N o e R e FTROCAGGCOGGRA

Hinh 4. InDel trén gen wxI ctia mot s6 giong ngé dia phuong

Tu két qua giai trinh ty gen wxI va két qua danh
gia ham lugng amylose, chung téi da tién hanh
phén tich méi quan hé gitia kiéu hinh la ham lugng
amylose va cac dot bién diém va InDel trén exon 10.
Két qua thé hién & hinh 10.

Haplotype 1 bao gom 10 nguon gen ngd c6 15 nu
(AGGCGCTGAACAAGG) bi x06a trén exon 10, vi
tri tii 2535 - 2549 bp. Haplotype 1 khong c6 SNP va
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InDel trén intron 10, exon 11, intron 11 va intron 12.
Haplotype 2 bao gém 4 ngudn gen ngd cé dot bién
diém (nucleotit A & giong B73 bi thay thé béi C) tai
vi tri 2630 bp cua exon 10. Intron 10, intron 11 va
intron 12 c¢6 SNP va InDel. Haplotype 3 (17 nguon
gen): khong c6 SNP va InDel & exon 10 trong khi ¢
10 SNP va 8 InDel dugc ghi nhan ¢ intron 10, intron
11 va intron 12.

Haplotype

Hinh 5. Mé6i quan hé gitia haplotype gen wxI va ham lugng amylose ctia mot s6 giéng ng6 dia phuong
Ghi chu: Haplotype 1: InDel x6a 15 nu trén exon 10 (vi tri 2535 - 2549 bp); Haplotype 2: SNP A > C tai vi tri 2630
bp; Haplotype 3: Khong c6 SNP va InDel 6 exon 10, c6 10 SNP va 8 InDel trén intron 10, intron 11 va intron 12.
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Kiém tra sy thay d6i axit amin tai vi tri c6 SNP va
InDel trén exon 10 (Hinh 6) cho thdy: Haplotype 1 ¢6
15 nucleotide bi x6a dan téi thay ddi trét ty axit amin
(delete ctia 4 axit amin la 3 Arginine,1 Threonine va
1 stop codon). D6i véi nhom haplotype 2 ¢c6 SNP
tai vi tri 2630bp ctia exon 10, axit amin thay d6i

i
Consensus

tu Aspartic Acid (GAC) sang Alanine (GCC). Pac
biét, ngudn gen Khéu ly 6n (s6 dang ky 26992) co
1 SNP trén exon 11 vi tri 2844bp. SNP nay lam thay
ddi axit amin ti Glutamic Acid (GAA) thanh Stop
codon (TAA).

bli] 3 40 50 l':ILI

11
PR PRI‘TRFIIRCRRRSSSRWTETSR‘MNRSSKEWK SRROPTSWRPPSRSSWRWWRTCRSFC

Identity

1. 1st_BASE_3911197_WX1-107_Vx1R.ab1 ext..
2. 1st_BASE 3911198 Wx1-109_Vx1R.ab1 ext..
3. Zm00001d045462_T001 exon 10 cds extra..,

PWRP RRCRARSGSRWTGTSRWWRS SAGWK SRROPTSWRPP SRSSWRWWRTCRSFC
PWRPRRETRRRCRRRSGSRWTGTSRWWRS SAGWK SRR APTSWRPP SRSSWRWWRTCRSFC
PWRPRRETRRRCRRRSGSRWTGTSRWWR'S SAGWK SRRDPTSWRPP SRSSWRWWRTCRSFC

A

Consensus
Identity

1. 1st_BASE_3911198_W1-109_V1R.ab...

B0 (2]

1 10 il 1 i 50
GHGOEEVRAHAHERRGEWPRAGARRGAVARGAGAPHHGRRRRARRHQPIRAMR PHP AAGDATRN

HAHERRG *MPROGARRGQUQRGAGAPHHGRRRRARRHQPIER AR PHP AAGDAIRN

2.Im00001d045462 T001 cds extractio.. GHGQEENRAHAHERRG EMPROGARRGOMORGAGAPHHGRRRRARRHQPIER AR PHP AAGDANRN

Hinh 6. Dt bién diém (SNP) va InDel trén exon 10 va exon 11 gen wx1
ctia hai giéng ngd dia phuong lam thay déi trinh ty axit amin
Ghi chui: A: InDel tai vi tri 2535 - 2539 bp va SNP tai vi tri 2630 bp trén exon 10 lam thay doi axit amin. 1: nguon gen
Khdu tdy nu, ma s6 Ngan hang gen 24925; 2: nguén gen Khdu ly n, ma s6 Ngan hang gen 26992; 3: Trinh ty

gen wxl ctia giong B73.

B: SNP tai vi tri 2844 bp exon 11: 1. Nguon gen Khdu ly 6n, ma s6 Ngan hang gen 26992 thay déi axit amin;

2: Trinh ty gen wx1 ctia giong B73.

Haplotype 1 v6i 10 nguén gen ngd c6 Indel
15 nucleotide trén exon 10 déu la ngd nép va co
ngudn goc tai mot s6 tinh thudc Pong Bac bo. Trong
mot s6 nghién ctu ctia Fan va cong tac vién (2008)
da ghi nhéan InDel trén exon 7 va exon 10 dugc tim
thdy & cac giong ngd nép dia phuong c6 nguodn goc
tt Trung quéc. Cac dot bién diém va InDel trén exon
10 va exon 11 déan t6i x6a bd va thay d6i mot s axit
amin co vai tro trong qua trinh bat hoat hoan toan
hoac mot phan, két qua lam giam lugng amylose
trong khi lam ting ham lugng amylopectin trong
noi nhii ngo.

Haplotype 3 dugc ghi nhin & 21 nguén gen ngd
c6 ngudn goc tii mot s6 tinh Tay nguyén va Nam
Trung bé nhu Ninh Thudn, Quang Nam, Gia Lai,
bik Lak. Cac SNP va InDel trén ba intron 10, 11 va
12 cho thay khong c6 méi quan hé véi ham lugng
amylose. Ham lugng amylose ctia 21 ngudn gen
ngo co sy bién dong l6n tii 1,08 - 22,84%. Trong s6
16 nguon gen ngd ¢ téi 10 gidong ngd nép, 6 giong
ngo té thuoc ba nhom c6 ham lugng amylose thap,
trung binh va cao.

Két qua nghién ctiu ciing cho thay c6 su da dang
cao vé kiéu gen ctia gen wxl & cac gidng ngd dia
phuong cua Viét Nam. Su phéan bé theo viung dia ly,
diéu kién vé th6 nhudng, khi hau cling la mét trong
nhiing nguyén nhén hinh thanh 1én sy da dang cua
tap doan ng6 dia phuong.
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Ham lugng amylose ctia 200 mau nguén gen ngd
dia phuong dao dong tii 1,07 - 27,99%. Trong do co6
$6 mau ngudn gen ndm trong nhém ngd nép chiém
39,2% va cht yéu thudc khu vuc Tay Bac.

Nhiét do bat ddu hoa hé ctia 200 ngudn gen ngod
dia phuong c6 su bién dong 16n tit 63,5°C dén 71,9°C
va dugc phéan ra ba nhém bao gom cac nguon gen
c6 nhiét d6 hoa hé thap, trung binh va cao. Trén
70% nguon gen ngoé phan tich c6 nhiét do héa ho
trung binh. Giai trinh tu gen waxyl lién quan dén
sinh t6ng hgp tinh bt ctia 35 mau ngudn gen ngd
dia phuong da phat hién 23 dot bién diém (SNP)
va 13 InDel, trong d6 c6 4 InDel thém doan va
9 InDel mit doan. Trong 35 mau giai trinh tu c6
10 méau thudc Haplotype 1; 4 méau thudc Haplotype 2;
21 mau thudc Haplotype 3. InDel & exon 10 lam thay
d6i thanh phan axit amin dugc ghi nhén & 10 ngudn
gen ngo6 nép dia phuong.
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identification and isolation of the Waxy locus in

Determination of amylose content, gelatinization temperature
and waxyl gene sequencing of local maize accessions
in Vietnam Crop National Genebank

Tran Thi Thu Hoai, Nguyen Thi Lan Hoa, Bui Thi Thu Giang,
Nguyen Thi Bich Thuy, Dinh Bach Yen

Abstract

In this report, the amylose content and gelatinization temperature of 200 accessions selected from the local maize
collection were determinated. The results showed that there was a great diversity in amylose content and gelatinization
temperature. The amylose content ranged from 1.07 - 27.99%, of which 39.2% belonging to waxy corn group had
amylose content below 6.0%. The gelatinization temperature of these accessions varied from 63.5 - 71.9°C. It is noted
that waxy corn accession have higher gelatinization temperature than thoses having higher amylose content. Survey
of allele variation of waxyl gene among 35 local maize accessions showed that there were 3 Haplotypes identified
with a total of 23 SNPs and 13 InDels. Among them, 10 accessions belonged to Haplotype 1; 21 accessions belonged
to Haplotype 3 and 04 accession belonged to Haplotype 3. All of the accessions that belonged to Haplotype 1 have
01 InDel in exon 10 with deleting of 15 nucleotides and have low amylose content (waxy maize group). InDel of
Haplotype 1 seems to be correspondent to low amylose content in Vietnamese local maize collection, which might
need further research to understand this relationship to this trait in maize.

Keywords: Amylose content, ecological region, gelatinization temperature, local maize varieties, waxyl
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PANH GIA TOC PO PHAT THAI KHI NHA KINH
TRONG CAC MO HINH AP DUNG GOI KY THUAT CANH TAC LUA TIEN TIEN
TREN BON TIEU VUNG SINH THAI TAI PONG BANG SONG CUU LONG
Nguyén Kim Thu', H6 Nguyén Hoang Phuc!,
Duong Nguyén Thanh Lich', Vit Ngoc Minh Tam', Tran Ngoc Thach'
TOM TAT

Nghién ctiu tién hanh danh gia t6c d6 phat thai khi nha kinh trén cac mé hinh 4p dung géi ky thuat canh tac lua
tién tién & cac ti€u vung sinh thai tai DPBSCL tti ndm 2017 - 2018. Nghién ctiu dugc thuc hién trén quy mé 15 ha/
mo hinh, méu khi thai dugc thu 3 diém/mé hinh & ruéng mo hinh va rudéng déi chiing vao céc thoi diém: sau moi

! Vién Lua Dong bang song Ctiu Long
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