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TOM TAT

Céc yéu to phién md NAC la tac nhén didu hoa quan trong trong phan g cua thyc vt dé dap tmg vé6i han
héan va min, hai yéu t5 stress thAm thau anh huéng nhidu nhat toi nang sudt cay dau tuong. Trong nghién ctru
trude ciia ching t61, GmNACO85 di duge xac dinh 1a gen diéu hoa tiém nang lién quan dén tinh chiu han & ca
md ré va chdi cua dau tuong. Trong nghién ctru nay, sy biéu hién cua gen GmNACO85 dugce tiép tuc danh gia &
giéng dau tuong chiu han tdt DT51 va chiu han kém MTD720 duéi cac didu kién xur ly stress thAm thiu khac
biét. Cay 12 ngay tudi dwoc xir Iy mit nuéc va man & 0 gio, 2 gio va 10 gio. Két qua cho thiy, khi mat nuéc,
su biéu hién cia gen tang rat nhidu 1dn & ca chdi va r&, dic biét 1a & chdi. Cu thé, ddi véi giéng DTS51, gen c6
biéu hién tang 30 1dn & chdi va 5 1an & ré tai 2 gio; tuong tu ting 260 1in & chdi va 8 1an & ré khi xur 1y 10 gio;
& gibng MTD720 1a 15 14n va 28 lan & 1&, 499 1in va 494 lan & chdi 1dn luot tai 2 gio va 10 gid. Twong tu, khi
xir 1y man 1an luot tai 2 gio va 10 gio, GmNACO85 bidu hién ting cudng & ca md chdi va r8. Gen biéu hién
tang 35 1dn va 656 lin & chdi, 2 1dn va 14 lan ¢ ré& cia DT51 sau xir 1y 2 gio va 10 gio. Trong khi do, &
MTD720 14 10 1an va 377 1in & chdi, 5 lan va 26 1dn & r&. Két qua nay cho thdy GmNAC085 khong chi lién
quan dén dép (g han ¢ cdy d4u twong ma con lién quan dén mot s6 phan vmg dap tmg tic nhan vo sinh khéc.
Vi vy, GmNACO085 1a gen tiém ning cho phuong phap chuyén gen nhim ting tinh chdng chiu & dau tuong ndi
riéng va cdy nong nghi¢p noi chung.

Tir khéa: Dau twong, GmNACO85, han han, man, gRT-PCR

MG PAU

bau tuong (Glycine max) la cdy cong nghiép
quan trong & nhiéu nudc trén thé gisi trong d6 co
Viét Nam (Tran, Nguyen, 2010). Tuy nhién, ngay
nay cic yéu td ngoai canh bt loi dang ngay cang
anh huong nghiém trong dén nang suit, san lugng
clia d4u tuong trén toan thé gi6i (Thao, Tran, 2012).
DPéi véi dau tuong, stress thdm thdu bao gém han
han va man 1a nhiing stress v0 sinh gy thiét hai rat
16n. Trong do6, han han anh huéng nghiém trong nhat
s0 v6i cac nhan t§ vo sinh khac, n6 anh huéng xéu
dén sinh 1y, phat trién ciia cdy va co thé dan toi giam
san luong hat dén 40% (Thao, Tran, 2012). Cing v&i
0, stress man ,ciing 14 nhan t§ chinh tic dong dén
cdy trong bao gém ca dau twong, udc tinh anh hudng
dén khoang 7% dién tich dit trong trot trén toan thé
giéi. Mirc d6 nhiém min trong dat hién nay 1a méi lo
ngai cho san xuit nong nghiép toan cau (Nishiyama
et al., 2012). Bé dap tng lai voi diéu kién bat loi,
thuc vat s& hoat hoa mot sé co ché ty vé nhim gia
tang tinh chong chiu trudc didu kién bat loi, trai qua

hang loat nhimg phan tng truyén tin hiéu phuc tap,
dan dén su kich hoat ciia nhitng gen va qua trinh dap
ling can thiét (Hoang et al., 2014). Qua trinh nay
dugc didu khién boi nhing  yeu t6 phién ma
(transcription factors-TFs). Nhleu nghlen ctru da xac
dinh thanh cong khoang 4300 yeu t6 phién ma ¢ dau
tuong, ch1em 7% trén téng s6 gen (Mochida et al.,

2009). Ho yéu t6 phlen ma NAC (NAC TFs), mot
trong nhimg ho 16n nhat, dic trung cho mot s6 loai
thuc vat trong d6 c6 dau tuong, biéu hién kha nang
didu khién nhitng phan tng thich nghi quan trong
cla cay dbi véi yéu td vo sinh bat loi (Yamaguchi-
Shinozaki, Shinozaki, 2006; Quach et al., 2014).
Pau twong c¢6 hon 150 NAC TFs, trong sé d6 co it
nhit 38 gen GmNAC lién quan dén tinh chong chiu
han (Mochida et al., 2009; Tran & Mochida, 2010).
Trong nghién ctru trude cua ching toi, gidng dau
tuong DT51 dd dwoc nghién ciru dic diém sinh 1y
v6i kha ning chiu han tét (Thu ez al., 2014b). Gen
GmNACO085 dugce nghién ctru 1a gen chiu han tiém
nang; trong nghién ctru cua (Le et al., 2011) trén cay
dau twong Williams 82, khi xir Iy mat nudc thi sy
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biéu hién ciia gen GmNACO85 tang rat manh & ca
mé chdi va mo ré. Trong nghién ctru trude cua
chung t6i trén cay DT51, khi xtr 1y han 15 ngay thi
GmNACO085 ciing biéu hién vuot troi ¢ ca ré (Thao
et al., 2013) va chdi (Thu et al., 2014a). Trong
nghién ctru nay, sy biéu hién ciia gen GmNAC08S5
s& dugc phan tich ¢ chdi va ré cta gibng dau tuong
DT51 va MTD720 duéi anh huéng ciia mit nude
va mudi trong thoi gian xir 1y 0, 2 va 10 gio.
Nghién ctru nay sé& cho thy vai tro diéu hoa cua
gen GmNACO85 dudi tac dong cua yéu t6 vo sinh
mét nudc va stress thim thau khéc, cu thé 1a stress
man.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu
Hat cta giéng dau tuong chiu han tot DT51 va

chiu han kém MTD720 dugc liy tir Trung Tam
Nghién Ctru va Phét Trién Dau DJ.

Chuén bi ciy, xir Iy va thu miu

Hat dau twong duoc néy maim va tréng trong
chau nhua (cao 22 cm, duong kinh 30 cm) trong
nha ludi véi gia thé 1a dit man, cam dira va phéan bo
v6i ty 1& theo khdi lugng 1a 6:2:2. Pidu kién thi
nghiém: nhiét ¢ ngay/dém 30/28°C, chu ky chiéu
sang 12/12 h, va d6 4m tuong ddi 60 % — 70 %.
Cay 12 ngay tudi dugc dua ra khoi chau, rira sach
dat tranh t6n hai dén hé ré. Ké tlep, cay (phan 1é)
duogc ngam trong nuoc 2 gio nhim han ché tinh
trang bi soc khi tlen hanh xtr ly thi nghiém. Nhom
cay d6i chimg sé& tiép tuc duoc ngam trong nudc;
(101 v6i nhom cdy xu 1y thi sau khi thAm nudc bang
gidy loc, cdy s& dugc dé mat nude dbi voi xir Iy mét
nude hodc ngam cdy (phan ré) vao dung dich mubi
NaCl 250 mM ddi v6i xir Iy mén trong thoi gian 0,
2 va 10 gio. Qua trinh xtt 1y dugc thuc hién trong tu
vi khi hau véi cac diéu kién nhu sau: do am tuong
dbi 60 %, nhiét d6 ngay/dém 28/20°C,va anh sing
200 pmol m?s”! (Tran et al., 2009). Thi nghiém
dugc 1ap lai ba lan. Sau thoi gian xir 1y, chdi va ré
cua cdy dugc thu nhan ngay trong nito 16ng va luu
trit & -80°C dén khi tach chiét.

Tach chiét RNA va tong hop cDNA

RNA dugc tach chiét bang kit GenJET™ Plant
RNA Purification Mini (Thermo Scientific) va loai
DNA bang kit RapidOut DNA removal (Thermo
Scientific). Ham lugng RNA duoc dinh lugng béng
thiét bi Synergy HTX Multi-Mode Microplate

116

Poan Ngoc Hiéu et al.

Reader (Biotek). cDNA duoc téng hop bang kit
Maxima First Strand cDNA Synthesis (Thermo
Scientific); v6i 1 pg cia RNA trong phan tng c6 thé
tich 20 pl. cDNA dugc st dung cho phan rng dinh
luong real-time PCR (RT-qPCR).

Phan tich dinh lwgng RT-qPCR

St dung thiét bi Mastercycler® ep realplex
(Eppendorf, Hamburg, Germany) cho phan tng RT-
qPCR. Trinh ty mdi dic trung cho gen GmNACO85
dugc st dung theo nghién ciru cia Le va ddng tac
gia (2011). Nong do mdi 1a 0,4 pM/ mdi va 1 ul
cDNA trong thé tich phan tng 1a 12 pl. Gen Fhox
dugc st dung lam gen tham khao dé dinh lugng
tuong d6i biéu hién gen dich (Le et al., 2012). Phan
ung RT-qPCR duogc thuc hién 10 phut & 95°C, 40
chu ky cua 95°C (15 gidy) va 60°C (1 phut). bé
kiém tra s6 lugng san pham dugc khuéch dai, thuc
hién phan tich duong cong nong chay bang cach gilr
15 gidy ¢ 95°C trude khi gia tang tir 60°C 1én 95°C.
Phuong phap AC, dugc sir dung dé so sanh tuong a6i
mirc d6 biéu hién gen cic mo, va giita cac diéu kién
xtt 1y (Thao et al., 2013). Phén tich théng ké c6 gia
tri khi sy biéu hién cua gen GmNACO85 tang hoac
giam t6i thiéu 2 1an dudi cac thoi diém xir 1y. Dit liéu
dugc chuin hoa bang mau dbi ching; phan tich
Student’s #-test (one tail, unpaired, equal variance)
véi P<0.05.

KET QUA VA THAO LUAN

Sw biéu hién ciia gen GmNACO85 trong diéu kién
mat nwéc

Han va mét nude 1a hai kiéu stress khac biét do
d6 dan dén nhitng anh huong khac nhau trén co ché
phan mg ¢ cay (Ntuli, 2012). Hon nira, viéc s dung
hai giong c6 kiéu hinh dép tng stress ddi 1ap 1a chién
lwgc dé chon loc cac gen lién quan dén tinh dap tng
stress khac biét giita cac kiéu hinh (Stolf-Moreira et
al., 2011). Cac nghién ctru trudc ddy cho thy ring
gen GmNACO085 1a mét gen chiu han tiém nang; két
qua nay dugc dua ra khi nghién ctu trén cay dau
tuong Williams 82 va mét s6 giéng khac bao gom ca
DTS1. Khi nghién clru trén cay déu tuwong Williams
82, cdy da dwoc xdy dung ban dd gen (Schmutz ef
al., 2010), day la gidng dugc sir dung lam céy so
sanh va c6 tinh chéng chiu han trung binh (Thu et
al., 2014b). Trong diéu kién xir ly twong dwong véi
thi nghiém cua chung t6i, theo nghién ctru cua Le va
ddng tac gia (2011) trén cdy déu tvong Williams 82,
sau 10 gio xu ly mat nude thi sy biéu hién cua gen
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GmNAC085 ting 390 lan & chdi va 20 lan ¢ ré. Két
qua cua ching t6i ¢ cdy DT51 cho thay rang dudi
anh huong cua xu ly mét nudc, sy biéu hién cua gen
GmNACO085 tang rat nhiéu 14n & ca chdi va ré, dic
biét 1a & chdi (Hinh 1). Cu thé, sy biéu hién cua
GmNAC085 tang 30 1an & chdi va 5 1an & 18 tai 2
gio; tai 10 gid, tang 261 1dn & chdi va 8 1an & ré. Hon
nita, khi so sanh sy biéu hién gitra ré va chdi, & diéu
kién thuong, khong co sy khac biét rd rét (sé lan
khac biét < 2 va P<0.05). Tuy nhién, tai 2 gio va ca
10 gio thi sy biéu hién & chdi cao hon 5 rét so véi ré
(Bang 1); cu thé, su biéu hién cao & chdi so véi ré tai
2 gio va 10 gid 1an luot 1a 5,7 1an (P<0.05) va 32,3
lén (P<0.001). So sanh véi nghién ciru anh hudng
mét nude cia Le va ddong tac gia (2011) trén cay dau
twong W1111arns 82, xu hudng biéu hién cia gen
GmNAC085 giéng v&i nghién clru nay cia ching toi.
Xu hudng biéu hién ciia gen GmNACO85 & cay nhay
cam MTD720 la tuong ty nhu & cay chiu han DT51;
tuy nhién, so véi thoi diém 0 gio, sy biéu hién ting
dot bién 1én 499 1an va 493 1an sau lan lugt 2 gio va
10 gi¢' thi nghiém (Hinh 2). O cay nhay cam
MTD720, thoi diém 0 gio, sy biéu hién cua gen
GmNAC085 & md chdi cao hon & mé ré 3,4 lan; t1ep

tuc cao hon 116 lan va 50 lan ¢ 1an luot 2 gid va 10
gio (Bang 1). Tuy nhién, & diéu kién thuong, sy biéu
hién cua gen GmNACO85 & cay DT51 cao hon & cay
MTD720 2,3 lan & mé chdi va 7,8 1an & mo ré (Béng
2); két qua nay ciing tuong ty nhu nghién ciu cua
Thu va dong tac gia (2014b) va Thao va ddng tac gia
(2013). O chdi, sy biéu hién cao 15 rét & gidng
MTD720 so v&i DT51 (7 lan, sau 2 gid) va khong
khac biét dang ké sau 10 gio (Bang 2) cho thiy gen
nghién cru phan ung nhanh trong cay nhay cam va
giam dan néu kéo dai thoi gian xur Iy (Hinh 2); diéu
nay co thé giai thich theo nghién ctru cua Stolf-
Moreira va dong tac gia (2011), gen tiém ning duoc
didu hoa manh va tic thoi & cdy nhay cam khi xir 1y
& thoi gian ngén; tuy nhién khi kéo dai thoi gian xu
Iy thi qua trinh ddp ing ma gen tiém nang tham gia
s& biéu hién vuot trdi & gidng co su chdng chiu tot
voi stress. Két qua ciia nghién ctru trén 1a phu hop
v6i két qua & md chdi. Su biéu hién vuot tréi cua
DT51 so véi MTD720 & mo ré ¢6 thé dugc giai thich
bang sy dap Gmg khéc nhau giita ré va chdi; biéu hién
cua gen nghién ctru phy thude vao kiéu gen va mo.
Su dap tmg nay c6 thé rd rang hon khi kéo dai thoi
gian xur 1y.
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Hinh 2. Biéu hién twong déi ciia gen GmNAC085 & chdi va
ré cla cay dau twong DT51 trong diéu kién mat nwéc. Qua
trinh x& ly mat nwédc khi cay dwoc 12 ngay tudi. * Sy biéu
hién gen GmNACO085 gitra cac thoi diém xt ly so vai diéu
kién thwong dang k& vé mét thdng ké véi P<0.05; gia tri
biéu dién GEOMEAN = SE.

Hinh 2. Biéu hién twong déi cia gen GmNAC085 & chdi va
ré cla cay dau twong MTD720 trong diéu kién méat nuéc.
Qua trinh x& Iy mat nwéc khi cay dwoc 12 ngay tudi. * Sy
biéu hién gen GmNAC085 gitva cac thdi diém xi Iy so voi
didu kién thworng dang k& vé mét théng ké véi P<0.05; gia tri
biéu dién GEOMEAN = SE.
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C6 thé noi trong diéu kién xir Iy mat nwéc ngin
(2 gio) va dai (10 gio), qua trinh didu tiét cua gen
GmNACO085 1a ro rét. Trong khi nghién ctru anh
huong cua han (15 ngay) 1én cay dau chiu han DT51
thi so véi didu kién thuong (khong xir 1y han) két
qué ciing cho thiy gen GmNACO085 c6 vai tro diéu
hoa duong tinh trong diéu kién xir 1y han véi sy biéu
hién 5.5 1an ¢ r& (Thao et al., 2013) va 4.5 1an & chdi
(Thu et al., 2014a). Nhu vay vai tro cua gen
GmNACO085 trong dap tng véi didu kién mat nudc
va han 1a ro rét.

Su biéu hi¢n ciia gen GmNACO85 dw6i dnh hwéng
ciia xit Iy mén

Twong ty nhu két qua xir Iy mét nuée, dudi anh
huéng cua mudi, so véi 0 gio, sy biéu hién cia gen
GmNACO85 tai 2 va 10 gi¢ tang 10 rét (Hinh 3, 4). Cu
thé, & gidng DT51, sau 2 gio xur ly, su bleu hién cua
GmNACO85 tang 34 1an & chdi va 2 1an 6 1&; trong khi
d6 tai 10 gio, gen biéu hién ting cuong 656 1an & chdi
va 14 1an ¢ r& (Hinh 3). Su biéu hién ctia GmNACO085 &
diéu kién thuong (0 gio), khong c6 su khac biét rd rét
gitra chdi va 1& (P>0.05); tuy nhién sau thoi gian xir Iy
min 2 gid thi sy biéu hién GmNACO85 & chdi cao hon
& (P<0.05) 3 lan; tai 10 gio, su biéu hién & chdi cao
hon 10 1an so voi & ré (P<0.05) (Bang 1). O gidng
MTD?720, sau 2 gios xtt 1y, sy biéu hién cia GmNACO85
tang 9 lan & chdi va 4 1an ¢ 1&; tai 10 gid, gen biéu hién
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tang 377 lan & chdi va 26 1an & & (Hinh 4). Khi so sanh
gitta hai mo, sau 10 gio xur ly, su biéu hién & chdi cao
hon & 18 7 lan (Bang 1). Khi so sanh gifra hai giéng, sau
10 gior xir 1y thi sy biéu hién gen GmNAC085 & DT51
cao hon & MTD720 2 1an & ca chdi va r& (Bang 2). Mot
diém thu vi 1a sau 2 gio xir 1y, sy biéu hién gen
GmNACO085 & gidng MTD720 cao hon ¢ giébng DT51 3
lan; tuy nhién khi xir Iy man lau hon, cu thé 1a 10 gio
thi sy dap g cuia gen nghién ctru lai tang manh va cao
hon trong gidng DT51. Nhu vy c6 thé noéi sy didu hoa
dap tng cua gen GmNACOS5 trong stress man va mat
nude phy thude vao kiéu mo dap img, kiéu gen va thoi
gian xur ly.

Day la nghién ciru dau tién phan tich biéu hién
cua gen GmNACOS85 & cay dau twong chiu han DT51
va MTD720 du6i anh huéng cua xir 1y man. Tir két
quéa trén, c6 thé thdy vai trd quan trong cia gen
GmNAC085 trong dap mg véi diéu kién man kéo dai
(hon 10 gio).

Stress min va stress nude (han, mat nudc, ung)
¢6 mbi lién hé chat ché v6i nhau (Ntuli, 2012). Qua
nghién clru nay, c6 thé thay dwgc mdi twong quan vé
su biéu hién cia GmNACO85 dudi anh huong cua xir
Iy mat nudc va xir Iy man; hai stress lién quan dén
qué trinh tham thdu nay déu anh huong 1én sy biéu
hién ctia gen GmNACO085 vdi xu hudng twong duong
& cd chdi va ré, ddc biét 1a & chdi.

Bang 1. Sy thay d6i vé biéu hién ctia gen GmNACO085 & chbi so vai ré khi x ly mét nuwéc va man & 0, 2 va 10 gio. X ly
duoc thuc hién trén cay 12 ngay tudi. S6 liéu in dam cho thay khac biét dang k& v& mat théng ké véi P<0.05; * P<0.001.

Théi gian xir Iy 0 gior 2 gioy 10 gior
Giéng DT51 MTD720 DT51 MTD720 DT51 MTD720
X& ly matnuse 1,0 3,4 5,7 116,7* 32,3 50.0*
X0 Iy man 1,3 1,3 3,4 0,5 10,4 7,0

Bang 2. Sy so sanh vé biéu hién ciia gen GmMNAC085 & gibng DT51 so véi MTD720 khi x& Iy mat nude va mén & 0, 2 va
10 gior. X Iy dwoc thuc hién trén cay 12 ngay tudi. Sé liu in dam cho thAy khac biét dang k& v& mat théng ké véi P<0.05: *

P<0.001.
Théi gian xir Iy 0 gior 2 giov 10 gior
Mb xr Iy Chbi Ré& Chbi Ré& Chbi Ré&
X ly mat nuse 2,3 7,8 -7,0 2,9 1,2 2,0
X0 ly man 15 1,4 1,9 3,4 2,9 2,0*
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Hinh 3. Biéu hién twong dbi ctia gen GmNAC085 & chdi va
ré cla cay dau twong DT51 trong diéu kién xd& ly man.
Nong dd NaCl 1a 250 mM. X& ly man trén cay 12 ngay tudi.
* Sw biéu hién gen GmNACO085 giira cac thoi diém x Iy so
v6i didu kién thwong dang ké vé mét théng ké véi P<0.05;
gia tri biéu dién GEOMEAN = SE.

KET LUAN

Su biéu hién cua gen GmNACO085 dudi anh
hudng cua tress méat nudc va mén 1a rd rét, dic biét
1a & chdi. Do do, cung véi cac nghién ctu trude,
tiém nang trong chdng chiu han ciia gen GmNAC085
1a 15 rét. Dong thoi, vai trd ciia nd trong stress vO
sinh khdc, trong nghién ciru nay la stress mén, cho
thdy day c6 thé 1a mot gen tiém ning gitp cdy chong
chiu khong chi riéng han han.

Loi cdm on: Nghzen ctru nay dwoc tai tro boi T ruong
Pai hoc Quoc té, PHOG - HCM trong dé tai md s6
T2014-08-BT, SV2014-BT-05 va SV2014-BT-09.
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EXPRESSION ANALYSIS OF GmNAC085 GENE UNDER DEHYDRATION AND SALT
TREATMENT IN DROUGHT-TOLERANT DT51 AND DROUGHT-SENSITIVE MTD720

SOYBEAN CULTIVARS

Doan Ngoc Hieu, Nguyen Binh Anh Thu, Hoang Thi Lan Xuan, Nguyen Pham Kim Uyen, Nguyen

Phuong Thao™

International University, Vietnam National University, Ho Chi Minh City

SUMMARY

NAC transcription factors (NAC TFs) are important regulatory factors in plant response to drought and
salt which are the two osmotic stresses seriously affecting plant production. In our previous studies,
GmNACO085 was confirmed as a drought-responsive gene in shoots and roots of soybeans. In this study,
expression of GmNACO85 under osmotic stresses was examined in drought-tolerant soybean DT51. 12-day-old
plants were dehydrated or treated with salt for 0 h, 2 h and 10 h. Our results shown that under dehydration, the
expression of GmNACO085 significantly increased in both shoots and roots, especially in shoots. More
specifically, its expression was elevated 30-fold in shoots and 5-fold in roots at 2 h; at 10 h, its expression was
elevated 260-fold in shoot and 8-fold in root of DT51; in MTD720, expression was elevated 15-fold and 28-
fold in root, 499-fold and 494-fold in shoot tissues at 2h and 10h, respectively. Similarly, under salt treatment
at 2h and 10h, the expression of GmNACO085 was up-regulated in both shoots and roots. The expression of
GmNACO085 was elevated 35-fold and 656-fold in shoots, 2-fold and 14-fold in root of DT51, respectively;
meanwhile, in MTD720, expression was elevated 10-fold and 377-fold in shoots, 5-fold and 26-fold in roots.
Therefore, GmNACO85 was considered to be not only drought-responsive but also abiotic stress-responsive.
GmNACO0S8S5 is a potential gene for genetic engineering to improve stress tolerance in soybean and other crops.
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