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ABSTRACT

OsHKT is a family of genes that play an important role in the salt tolerance
mechanism of rice. In this study, DNA fragments of two gene groups OsHKT1
and OsHKT2 from 41 local rice varieties in the Mekong Delta were
sequenced, in order to find out the genetic relationship among them. The
results showed that the polymorphism was most expressed in the two genes
OsHKTI;5 and OsHKT2;1 with all of 41 rice varieties showing
polymorphisms in the OsHKTI;5 gene, and 25 rice varieties were variable in
the OsHKT2;1 gene. This result is the basis for further studies on salt
tolerance related to the OsHKT gene family of local rice varieties in the
Mekong Delta.

TOM TAT

OsHKT la ho gene dong vai tro quan trong trong co ché chong chiu mn ciia
cdy lia. Trong nghién ciu nay, cac dogn DNA cia hai nhom gene OsHKT1
va OsHKT2 tir 41 giong lia dia phwong ving DBSCL da dugc giai trinh tu,
nham tim ra moi twong quan di truyen giita cdc giong lia. Két qua cho thdy,
sw da hinh dwoc thé hién nhiéu nhat ¢ hai gene OsHKTI ;5 va OsHKT?2;1 voi
tat ca 41 giong lia cho sw da hinh ¢ gene OsHKT1;5 va 25 gzong lia doz Vo
gene OsHKT2; 1. Két qua nay la co sé cho cac nghién cieu tiép theo vé kha
néng chong chiu man lién quan dén ho gene OsHKT cia cac giong lia dia
phwong viing Pong bang séng Ciiu Long.

1. GIOI THIEU

Lua gao la loai cay luong thuc ding vi tri hang

dam bao an toan lwong thyc 1a van dé cép thiét ma
hau hét cac nha chon giong da va dang rat quan tam.

dau, co gia tri kinh té cao va 1a mot trong nhiing nét
van hoa 4m thue dac trung trong doi song va con
nguoi Viét Nam. Tuy nhién, tinh trang bién d6i khi
hau nhitng nim gan day da va dang c6 nhitng dién
bién ngay cang phirc tap, hién tugng xAm nhap min
keo dai lam cho dién tich dat nong nghiép suy giam
tram trong, ddc biét la dién tich dat trong lua cac tinh
Pong bang song Cuu Long (DBSCL) bi thu hep
dang ké. Bung trudce thyc trang do viée nghién clru
tim ra giéng lua c6 kha ning chiu dugc min nhim
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Hau hét cac nghién ciru di truyén déu tép trung vao
Saltol QTL, 1a mét trong cac QTL anh huong dén
kha nang chiu man cua cay lua, c6 nguodn gdc tir cac
gidng laa An Do nhu Pokkali c6 kha ning chiu mgn
& giai doan cay con (Thomson et al., 2010). Sy hiéu
biét hién tai vé cac co ché chdng chiu min di tao
diéu kién thuan loi cho viéc khai thac cac chét van
chuyén mang dinh vi trong khong gian (Munns &
Tester, 2008; Zhu, 2001). Cac co ché da biét bao
gom sy ¢ 1ap cac ion trong khong bao va loai trir
c4c ion ra khoi ré va la (Munns & Tester, 2008). Do
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d6, cac bién thé allele trong trinh tu cia cac gene
van chuyén ion co thé dong mot vai tro quan trong
trong viéc cung cap kha ning chdng chiu hié¢u qua
vOi stress man.

Dbi voi cay lua, tinh trang chéng chiu man la
mdt tién trinh sinh 1y rat phirc tap thay ddi theo cac
giai doan sinh truong khéac nhau ctia cay (Hossain et
al., 2015). Sy mét can bang Na* va K* 1a mot trong
nhitng nguyén nhan lam han ché ning suét va chinh
ti 1¢ Na'/K* trong chdi ciing 1a chi tiéu quan trong
trong chon loc gidng lua chong chiu man (Gregorio
& Senadhira, 1993). Nhoém gene OsHKT dugc bao
cdo la cé lién quan dén kha nang chiu man & laa, vi
gene OsHKT ma hoa chét van chuyén Na* hoac K*
hoic chit dong van chuyén Na*-K* dong vai tro
quan trong trong tuan hoan Na*, duy tri néng d6 Na*
va ty 18 Na* / K* & murc thap trong cac m, dic biét
la ¢ 14 (Mishra et al., 2016). C6 hai nhém OsHKT la
OsHKTI va OsHKT2,2 (Horie etal., 2001) trong do
chat van chuyén Na* 1a OsHKT] va chat van chuyén
cap Na*-K* 1a OsHKT2,2, c6 thé hoat dong hai hoa
trén la indica chiu man. Cac nghién ctru sdu hon da
bdo cdo rang OsHKTI;4 biéu hién xung quanh
xylem trong be 14 trong khi OsHKTI,5 biéu hién
xung quanh xylem ré (Cotsaftis et al., 2011). Tuong
tu, OsHKT2,2 ;1 va OsHKT?2;2 ;4 dugc biéu hién &
phan ngoai cua ré va trong 16ng hat (Schachtman &
Schroeder, 1994). HKT2; 1 biéu hién dugc dleu hoa
dang ké trong vo ré& khi ndng do K* thép va nong do
Na' cao (Almeida et al., 2013; Horie et al., 2001).
Béang 1. Danh siach 41 gi(‘ing Iaa thi nghiém
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Mot gene van chuyén khac 1a OsHKT2;2 ;4 cho thay
93% twong dong véi OsHKT2;2 ;3 va 1am nhiém vu
trung gian van chuyén K* doc lap v6i nong do Na*
(Horie et al., 2001).

Cay phat sinh loai ciia mdi ho s& gitp xac dinh
duoc moi quan h¢ tién hoa cua cac thanh vién véi
nhau. Trong mdi ho, ton tai cic sy twong dong lién
quan chat ch& vdi nhau va cac phén ho riéng biét cua
chat van chuyén K, tir &6 cho thy c6 thé phan chia
ra dugc cac chirc nang chuyén bi¢t (Amrutha et al.,
2007). Viéc hiéu & hon vé mdi quan hé giira cac
gene HKT co6 thé cung cdp thém nhiéu thong tin
quan trong can thiét cho sy phat trién ciing nhur cho
thiy duogc su da hinh gilta cac nhom gene OsHKT
clia cac giéng cdy trong chiu man (Bafeel, 2013).
Cho dén nay, cac nghién clru phat sinh loai trén ho
gene HKT con rat han ché ngoai trir cong trinh trudc
d6 cua (Bafeel, 2013; Gomez-Porras et al., 2012;
Heidari et al., 2011; Platten et al., 2006). D(') cling
chinh 1a 1i do nghién ctru nay dugc thuc hién, c6 tat
¢4 6 cip mdi duoc ding kiém tra va phan nhom 41
gidng lta cua Viét Nam trén ving gene HKT bang
cach sir dung céc trinh ty nucleotide cé san trong co
s& dir liéu hién tai.

2. PHUONG TIEN VA PHUONG PHAP

2.1. Vit liéu nghién ciru

Vat liéu nghién ciru gom 41 giéng lia dia
phuong (Bang 1), va trinh ty 6 cip mdi sir dung
trong nghién ctru nay (Bang 2).

STT __ Tén giong Nguodn goc STT __ Tén giong Nguodn goc
1 DPdc Phung Ca Mau 22 Lun Phén Ca Mau
2 Lun Can Do Ca Mau 23 LunHén Ca Mau
3 Lun Can Trang Ca Mau 24 Lun Vang Ca Mau
4 Bo Liép 2 Ca Mau 25  LunSita Bac Liéu
5 Mot Bui B6 Lun CM Ca Mau 26 Mot Bui Tréng Bac Liéu
6 Mot Bui Lun Ca Mau 27 Moéng Chim Pen Bac Liéu
7 Ba Bong Min Ca Mau 28 Mong Chim Roi 3 Bac Liéu
8 Lun Cao San Bo Ca Mau 29 Ba Bui Lun Bac Liéu
9 Lun Cao San Tring Ca Mau 30 Tai Nguyén Bac Liéu
10 Tai Nguyén CL Ca Mau 31 Trang Bo Cau Ca Mau
11 Nang Co Do 2 Ca Mau 32 Tét Ran Ca Mau
12 Tra Long 2 Ca Mau 33 Lun Man Ca Mau
13 Ba Bui 2 Ca Mau 34 Séi Lun 1 Bac Liéu
14 Tép Hanh Ca Mau 35 Ngoc N Bac Liéu
15 Nam Tai 1 Ca Mau 36 Nang Thom Bac Liéu
16 Mot Bui 5 Kién Giang 37 Thom Min Bac Liéu
17 Mot Bui b6 CM Ca Mau 38 Nang Quot Bién 1 Kién Giang
18 Nang Cum 1 Ca Mau 39 Trang Phiéu Kién Giang
19 Lun Phén Hat Nho Kién Giang 40 Lun Do Kién Giang
20 Lun Phét Kién Giang 41 Nang Quét Bién Ca Mau
21 Thom Lun Mua Kién Giang

225



Tap chi Khoa hoc Truong Pai hoc Can Tho

Tdp 57, S6 6B (2021): 224-230

Bing 2. Trinh ty 6 cip moi SSR ding trong nghién ciru

Tén gene  Tén primer Trinh tw (5°- 3°) NST Tm (°C) Kich thuéc (bp)
OSHKTLIL 71 | GGAACAGCATGTTTCCTACTCCT 4 o1 0
DTy R S R
ounris WL CETOMEMEIRG g
OSHKT21 1 | GTCACGTCTCCTCTTIGEGA, © &or s
OSHKT2:3 13 37 GTGTGCAGAAGCAATGOGTG L g0 0
OSHKT2i4 i1y 4 R GCAGCACACTGTCCCTATGT. ©  Goos 75

2.2. Phuwong phap nghién ciru
2.2.1. Bd,nh gid kiéu gene chiu mgn cua cdc
giong lua
DNA ciia 41 gidng ltia dugc ly trich theo phuwong
phap CTAB (Doyle & Doyle, 1990). Sau qua trinh
ly trich, mau DNA duogc hoa tan trong 50 ul TE (pH
8.0) va luu trr & nhiét do -20°C.

Phan ung PCR

M&i phan tng PCR bao gdm 50 pl, sir dung bd
PCR KIT (NEXproTM Diagnostics) gom cac thanh
phan 10X e-Taq Buffer, 10 mM dNTP, e-Taq DNA
Polymerase, thém vao nudce tinh sach, moi va DNA.
Tét ca duogc tron déu trude khi cho vao may PCR
(Bioer Thermal Cycler XP) va phan ung PCR duoc
thuc hién trong 35 chu ky gia nhiét. Di¢én di san
pham PCR tinh ché bang b¢ kit Wizard SV Gel va
PCR Clean-up System (Promega), sau d6 duoc gui
di giai trinh ty bang phuong phap Sanger (Sanger et
al., 1977) tai cong ty Phu Sa Biochem.

Phurong phdp phdn tich sé liéu

Kich thudc san pham PCR dugc tinh toan bang
phin mém GelAnalyzer 19.1 (Istvan Lazar Jr.,
2019). Cac cap moi duge st dung trong nghién ctru
dugc thiét ké bang phan mém PRIMER 3 (Sadangi,
2015). Két qua giai trinh tu dugc luu trit & dang
FASTA va phan tich bang phin mém MEGA 6
(Tamura et al, 2013). Phian mém BEAST 2
(Bouckaert et al., 2019) dugc str dung dé vé cay so
dd di truyén cua 41 giong lua so sanh voi giong lua
Nipponbare dya trén trinh tu cta cac gene OsHKTs.

3. KET QUA VA THAO LUAN
3.1. Sw da hinh gene é nhém OsHKT1

Két qua ¢ Hinh 1 cho thiy su da hinh trong nhom
OsHKTI déu duoc chia thanh 2 nhom 16n. Doi vl
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gene OsHKTI; 1, nhém 1 gdom co6 6 gidng lia (Lun
Cao San Do, Trang B6 Cau, Lun Man, Tép Hanh,
Mot Bui Do Cao CM, Séi Lun 1) ¢ xuét hién dot
bién diém, chii yéu 1a C thanh A. Con lai nhom 2
khong xuét hién dot blén Gene OsHKTI,;3, nhém 1
¢6 10 gidng lba co Xudt hién dot bién diém thay thé
C thanh G, gébm cac gidng Nang Quét Bién, Nang
Quét Bién 1, Nam Tai 1, Lun Do, Méng Chim Roi
3, Bo Llep 2 Lun Phén Hat Nho, Ba Bui 2, Moéng
Chim Den, Mot Bui Lun. Tuy nhién, sy da hinh &
nhom OsHKT1 thé hién o ¢ gene OsHKT1; 5. Nhom
l1col8 glong laa xuét hién cac SNPs bao gom Nang
Quét Bién 1, Lun Can Tring, Méng Chim Roi 3,
Mot Bui Bo Lun CM, Nang Thom, Lun Phét, Ba Bui
Lun, Lun Phén, Nang Co D6 2, B Liép 2, Thom
Min, M6t Bui Trang, Mot Bui 5, Lun Phén Hat Nho,
Mot Bui Lun, Mot Bui bo Cao CM, Tai Nguyén CL,
Tra Long 2, chi riéng glong Doc Phung 1a khong c6
blen the xuét hién. Tan suat xuat hién cac bién thé &
mdi giéng dao dong tir 3 dén 9 SNPs & nhom 1 dbi
v6i gene OsHKTI;5. O nhém 2, tat ca 22 gidng lua
déu xuat hién bién thé vdi tan sudt cao dao dong tir
6 dén 9 SNPs (Ba Bong Min, Méng Chim Pen, Lun
Min, Lun D6...). Qua diy c¢6 thé nhan thiy rang s6
luong bién thé & nhém 2 nhiéu hon nhém 1, va &
nhom OsHKTI thi gene OsHKTI ;5 c6 tan suat xuat
hién bién thé cao nhit so véi gene OsHKTI; I va
OsHKTI;3. Ngoai ra, c6 thé nhan thiy ¢ ca 3 gene
OsHKTI;1, OsHKTI;3, OsHKTI;5 déu xuét hién
dot bién thay thé nucleotide C thanh G, nhung tan
suat xuat hién ciia dot bién nay & gene OsHKTI, 5 it
hon 2 gene con lai. Tuy nhién, OsHKT1;5 c6 thém
su xuat hién ciia cac loai dot bién thay thé khac nhur
A>C, A>G, C>T, G>A, v nhiéu nhét 1a T>C, vi tri
clia cac bién thé & cac gene trong nhom OsHKT' 1 so
voi gene tham chiéu dugc thé hién & Bang 3.
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Bang 3. Vi tri cac bién thé ciia gene thuc nhém OsHKT 1 ¢ 41 miu thi nghiém so véi gene tham chiéu

Gene NST Vi tri Allele tham chiéu Allele thay dbi
OsHKT1;1 4 116 C A
OsHKT1;3 2 280 C G
153 T C
306 A C
338 A C
397 T C
454 A G
496 G A
508 G A
OsHKT1;5 1 S66 T c
592 C T
593 C T
621 C T
688 T C
708 T C
720 C G

[ nhém1 [ nhem 2 [l S6 Iuong SNPs
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Hinh 1. Biéu db cac dang bién thé ciia OsHKTI & 41 gidng lia PBSCL. A. OsHKTI;1, B. OsHKTI;3,
va OsHKT1I;5.
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3.2. Sw da hinh gene 6 nhom OsHKT2;2

Déi véi nhém OsHKT?2 (Hinh 2), sy da hinh &
gene OsHKT2;1 ciing dugc chia thanh 2 nhém
chinh. Nhom 1 tuy c6 20 gidng lta nhung chi c6 4
gidng lua xuét hién SNPs (Lun Can Do, Mong Chim
Den, Ba Bong Min, Lun Do), trong d6 Méng Chim
Pen c6 s lugng bién thé nhidu nhit voi 10 SNPs.
Nhom 2 vé6i 21 gidng lta déu xuat hién bién thé véi
tan suét cao tir 5 dén 17 SNPs, gém Tra Long 2, M6t
Bui Tring, Nang Co D6 2, Bo Liép 2, Nam Tai 1,

Tap 57, 86 6B (2021): 224-230

Mot Bui Lun, M6t Bui 5, Lun Vang, Lun Stra, Tai
Nguyén, Méng Chim Roi 3, Lun Cao San Tring,
Lun Phét, Lun Hén, Mot Byi D6 Cao CM, Lun Can
Tréng, Nang Cum 1, Ba Byi Lun, Thom Man, Tréng
Phiéu, Thom Liun Mua. Trong 21 giéng laa & nhom
2 thi gidng Lun Sita ¢6 s lugng bién thé cao nhat
v6i 17 SNPs duge tim thay. Phan 16n cac bién thé
xuét hién & gene OsHKT?2; I cht yéu la dang A thanh
T (nhidu nhit) va G thanh A, ngoai ra con cb cac
dang A>G, C>A, C>G, C>T, G>T, T>A, T>C,
T>G.

[] Nhom1 [ ] Nhém 2 [l S6 lwong SNPs
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Hinh 2. Biéu db cac dang bién thé ciia OsHKT?2 & 41 gidng lia PBSCL. A. OsHKT2;1, B. OsHKT2;3,
va OsHKT2;4.
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Gene OsHKT2;3 c¢b 15 gidng laa (Tép Hanh,
Mot Bui 5, Tring B6 Cau, Ba Bui 2, Méng Chim
Pen, Thom Lun Mua, Ngoc Nit, Tét Rén, Lun Cao
San Do, Lun Sira, Lun Phén Hat Nho, Lun Vang,
S6i Lun 1, Lun Phét, Tai Nguyén) véi s luong bién
thé xuat hién tir 2 d&én 3 SNPs. Nhom 2 mic du ¢6
26 gidng la nhung chi c6 duy nhat mot giéng lua
xuat hién bién thé 1a Méng Chim Roi 3. Céc dang
bién thé xudt hién & gene OsHKT2;3 gom A>C,
C>T, G>A, T>A trong d6 C>T cb tan sudt xuét
hién cao nhét so véi cac dang bién thé khac. Vi tri
cac SNPs ¢ nhom gene OsHKT2 duoc thé hién qua
Béang 4.

Béng 4. Vi tri cac SNPs é nhom gene OsHKT?2 &
41 giong lua so v&i gene tham chiéu

Vi Allele Allele
tri  tham chiéu thay doi
11
31
32
58
59
60
79
118
171
223
224
403
404
472
473
633
634
672
692
711
725
726
818
185
259
261
428
511
600
226
239
507

Ngoai ra, 6 nhom OsHKT?2, gene OsHKT2;4 chi
¢6 duy nhét 2 gidng lua xuat hién bién thé 1a Mot
Bui Tring va Nang Thom, dao dong tir 1 dén 3

Gene NST

OsHK
T2;1

>gaa>0§a>a>m>>>>ﬂ>ﬂﬂ>®

—
aQ

OsHK
T2;3

OsHK
T2:4

QrFraxAHaraaP-HracaHdarararaanarHy» >4

HaQHQ>HO>» A4
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SNPs. So v6i cac gene,ér nhém OsHKTI, QsHK T2:4
6 nhom OsHKT?2 c6 so lugng SNPs it nhat.

Theo nghién ctru cia Cui et al. (2017), cac gene
nhu  OsHKTI;1, OsHKTI;3, OsHKT2;3, va
OsHKT?2;4 s& dugc biéu hién chii yéu & 14. Trong
khi do, OsHKTI;5, OsHKT2;1 va OsHKT2;2 s&
biéu hién & cé 1a va ré. Ngoai ra, cap do phién ma
ciia nhom OsHKT thuong duoc diéu hoa bai ABA
& 14 hogc ré; tuy nhién hoat dong nay s& xay ra & ca
1a va ré ddi v6i hai gene OsHKTI;3 va OsHKTI;5
(Cui et al., 2017; Munns & Tester, 2008; Roy et al.,
2014). Nghién ctru cua (Mishra et al., 2016) da cho
thdy rang 50 SNPs xuét hién & cac nhom OsHKTI
va OsHKT2;2 déu lién quan dén kha niang chdng
chiu man & lga, cu thé 1a anh hudng dén hoat dong
cia Na* va K*, trong d6 5 SNPs xuat hién ¢ ving
promoter ctia gene OsHKT2;1 cho thdy su lién két
chit dén tinh trang chng chiu man. Két qua Hinh 1
va Hinh 2 cho thdy rang sy xuét hién cia cac bién
thé & 41 giéng lta ding trong nghién ctru rt c6 kha
nang cao lién quan dén co ché chéng chiu man, dac
biét la OsHKTI;5, OsHKT2;1 va OsHKT2;3.

4. KET LUAN

Két qua thi nghiém budc dau di chi ra duoc sy
da hinh cia cac gene OsHKTI;l, OsHKTI,3,
OsHKTI,5, OsHKT2;2;1, OsHKT2;2;3,
OsHKT?2;2;4 & 41 gidng lua dung trong thi nghiém.
Trong d6, sy da hinh thé hién nhiéu nhit & gene
OsHKTI 5, ké tiép 1a gene OsHKT2;1. Day s€ 1a hai
gene chu lue trong nghién clru vé kha niang chong
chiu man cho cac thi nghiém vé sau.
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