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Functional analysis of quinoa NAC transcription factor CqQNAC66 in response to
drought and salt stress
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Abstract: This research explored the function of quinoa (Chenopodium quinoa) NAC family member, CgNAC66
involved in drought resistance and salt tolerance. CqNACG66 was subcellularly localized in this study, and transgenic
lines of Nicotiana benthamiana overexpressing CqgNACG66 were obtained to compare the morphological and
physiological responses of wild-type (WT) and transgenic plants after exposure to drought (20% PEG-6000) and
salt (200 mmol-L ' NaCl) stress. The results showed that CQNAC66 protein was subcellularly localized in the
nucleus. Overexpression of CgNAC66 significantly decreased the water loss rates of excised leaves of tobacco
plants. Under drought and salt stress treatment, overexpression of CgNAC66 in tobacco plants significantly
decreased the leaf wilting index, and significantly increased the leaf surface area and aboveground fresh weight. In

addition, overexpression of CgNACG6 significantly increased the relative content of chlorophyll (SPAD) and the

Wk H - 2025-03-20 5 B H - 2025-07-01
FEATE < VYA SRS R (A R Z 28 I E T E (202303021221167) F L 75 K [6) K24 1 - RHFE 3 5L 4 10 3 (2017-B-18) %8 1) .
PE A - 22 R(1988—) , 2, INTPE KA+ Bl 4% . E-mail: LF _sxdtdx@163. com.

* il {F/E# Corresponding author. E-mail: LF _sxdtdx@163. com



5 35 B 8 Wi Ol 2E 3] 2026 4F 171

activities of peroxidase, and significantly decreased the content of malondialdehyde in leaves of the studied tobacco
plants. In conclusion, the heterologous expression of C¢gNAC66 in N. benthamiana improved the drought and salt
tolerance of plants and CgNACG66 appeared to improve the resistance of transgenic tobacco by maintaining the
stability of chlorophyll, regulating the plant antioxidant enzyme system and alleviating the cellular oxidative damage
caused by stress.
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R0 ER o 30 R R R VR R AN A T R BRI R T R Rl & R B (Chenopodium
quinoa, 2n=4x=36) K —4FE R JEAEY , 5 TR EMLE LI IX , 2 —RKEREERNNTFHERAY . 1
S ER N A 2 T R E AL G W) B A 7000 Z2AE B R DT S Bl AR ER I AR N MR B B, R R T C
AR FLE I R A AR A B RT s AR SRR B . B A R, B RS A S A R R
FHERM T AR T R TR R R A B 0 RIS PR . BE A TR T R By A e R 2 e AR
— RN J A5 5 AR W LA RN 9 AN AE 2 Eh i A0 i b Na ™ A CLU 98 75552 R4 1 b B sl A HE AR 2R 40
MER AR RS A HLB BT B B R AL B IR T AR A K B R A T S P Y i e R
07 285 FH G 3 PR A 8RR S B M a7 B A R A SE DR AR . Hovh B SR PR S — R E A R A L L 5
36 N 2B B gl b 0 S VE OGO AR 2 A R OIS T Ui B AR SR R R R SR SEOKOF IR . NAC
(NAM ATAF1/2 F1 CUC2) Z J & A W) v fie K 5% s I Kl 2 — |, Hofip 44 I8 T 9% 42 24F (Petunia X atkinsiana)
NAM (no apical meristem) \$l § 5% ATAF1/2(Arabidopsis thaliana transcription activation factor 1/2) fl CUC2
(cup-shape cotyledon 2) & . NAC Vi #2497 5t 5 i £5 M 49 20 F WL BT 58 © A8 0B IF LK 6 (Oryza sativa) |
K (Glycine max) M F K (Zea mays) FERIY HHRIE " . B2 SR WA RVEY) , 4515 5 b B2 2% S T4 R
T KRG S XA W, 22 42 P05 R Tt 3 A T i el 9F 9 47 4 X U

e s NAC TES5 A8 b 2l T N R BoA B O SF M NAC IXCRITE T C AR 3 AR X 22 FF M 10 5 sf 8000 X
(transcription activation region, TAR) 41 i, Hot NAC X AT Lhiff — 243 A B.C. DM E AR, CEX EFH 5
DNA #% 44 % 1) DNA 454 X (DNA binding domain, DBD) , D i IX ] & & 5 40 M 4% & 10 A & 0% E A5 5 X
(nuclear localization signal, NLS)"""*', #% 5 F NAC AMUEMPE R A B LSBT EEEEZWMTIEM ., 25
ZFh A W) K AR AR W I B R N A WF ST W NAC RE PR 35 B0 S 0 W R G SR A R 0
T Na' /K-y Jo LR Rk & AR SE G HLIB B 8 ) I g R R0 SR A AR AL P A AR AR R K
B AE gy 2Ok g T 5 AR A, B R AR BT . NACO019/055/072 J& F AINAC3 WK Ji% , & NAC #%
SERF R E RS . BIEIF ANACO19 , ANACO55 Il ANACO072(RD26) 5 117 51 R 95 M &, H 3 IR A 3 3k
2R I RE R BN A IR SE I, 3K 3 WM OC 9 U RS IF NAC 2 RE 0% i 137 4% Al Ak A= 4 o 38 F0 3R A Ak
B A, ANACO019/055/072 gt w1 5+ | v 5 R B 7% R (abscisic acid , ABA) iTifs 5, it 335 ANAC019/055/
072 = m NP R T st e I X 3N E RS T 5% 2 ERD1(early responsive to dehydration
stress) (9 )3 2 F X3 (42 & MYC-like J$5) CATGTG )R L4 WA L ANACO19/055 2 5 4 4y B 480 i i o
SR F % (jasmonic acid , JA) fl ABA {5 56§38 48 2Z 18] 19 38 A&, ANACO019/055 i fE 78 EIN2 Al EIN3 T i &
FEDIRE, 0 EIN2 A1 EIN3 J2 1 5 0 47 38 ol 38 Bi 1 19 20 15 55 30 1 1 TE 8 B 720 NACO72 W 54508 ABA 11
7 480 0 7 A O, ANAC019/055/072 3 X % ABRE 255 , BE % 1 b AN ABA #95 $ 7.

A HT A TAE S R A S 90 4 NAC B st 1l 5, Hovh CgNAC66 2 AINAC3 W2 1 bt , 5 40
FIF ANAC019/055/072 [ J& — A0 %, 4B XA 897 bp , 4t s 298 R FER . CgNAC66 7FZE 7 MR FH: F il 3
TR TE R TR TR B AR s 2R U A B R 2 A AR CgNACG6 ik =W Y. AT, 28 242 5o 5 3 A 9 BF
¢ E B AR PR L DR R 3K 5 T, ik TR T BB 56 TIE U T A A SR A D, BLAE A7 i R E R AL AL IR R AR R ST S TR
2 1 Ty RE Ak DR 5T 32 B0 B R B, PR O A F 9 A A 0 Bk TR A e 3R R Al e R BRI BE (Nicotiana
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benthamiana) ¥ 17 38 % ¥ 4k, W 2 T 2 AR W38 N CqgNACGE6 ¥ 3 [FAE bR (2 25 R A B H5 4, R R SR B &%
CgNACG66 W [y 1 5 AR k38 (1 T BE , b 222 Hradi 73 1 5 Fh 25 7 Bl
1 #MHBE5FE
1.1 XEAH
PLAS [0 5 R 5 5t b oREBE AT 5t A8 e Ak . TR W O KW A B (Escherichia coli) T8 ¥ DH5« #l 4% AT 1#
(Agrobacterium tumefaciens) ##k GV3101, it FiKF AR pART-CAM W [ BE VG 18 5 88 7 . NovoRec® Plus One
Step PCR Cloning Kit I F 75 3 52 5 H R BB By A R A 7 o A9 3 R 2H DNA #2 BUR 57 & TransDirect Plant
Tissue PCR Kitly A 4t X & B HE AR A RA . AP RNA $2 UKL 7 & RNeasy Plant Mini Kit #1%¢ 56 &
it PCRIAH £ 2X QuantiTect SYBR Green PCR mix 14 [ £ [Hl QIAGEN A ] , & 7 st 3 5] & SuperScript™ 11
Reverse Transcriptase Kit 4 H 3¢ [ Invitrogen 28 7 o
1.2 KBk
1.2.1  CgNACG66 i Fah ARy 2 MAE SE NI G i 404 & Xho 1 M Xba 1 BEYIOL 53 H) CgNAC66 1
CDSJ¥ 4 i A6 5w R m) G B, PR A5 19 5 I8 R B i 2 22 00 RIK A pART-CAM 1 2 5 B 0o s Ab o 44 24 11
iéﬁﬁﬁpgAM -CqNAC66 23 1l 7 56 UF 22 i 5 AR FTF B HE Bk GV 3101w, 2R FH ik 48 92 70 ok A BG4 5 A7 R AT
0 CgNACG6 1 Rk WAL AL o #F A AR AR WU, UVIBCRE 23 i R 2 BCHE PR 2H DNAL T PCR 40 11E A9 3 (]
* SOl 1R, 90 B 0 R BOk R A& 305 bp, 1B KR BE A 56 °Co M, RO B () RNA I 2 #% 5%
A% cDNA ., 4B V\]?ﬁﬁﬁlﬂﬁﬂﬂ-actin gene(JQ256516. 1), 51 ¥ ABIZ\ ®l 1Y Primer Express Software v 2. 0% 11,
M AR R LA B A R, BP0 an 3 1 TR L iR IR FE R 59 °C 6 BRI B0 8 R A0 A A, CgNA C66 FE PRI A X
Tl 2 31]5‘]77‘7£L4ﬂ+%0

®1 KHARERHSIYEFT

Table 1 Primer sequences used in this study

% FK Name J¥ %1 Sequences (5’ —3") H & Purposes
CgNAC66-F, TCGCAAGACCCTTCCTCTAT CgNAC66 55 3L AN E PCR % % PCR identification of
CgNACG6-R, CGTGACCCGTTTGGGTATTT CgNACE6 transgenic tobacco plants
B-actin-F CTCCGTCTTGACTTGGCAGG CgNACG66 5% SR EE qPCR %48
B-actin-R ACAATTTCCCGCTCAGCTGA qPCR identification of C¢gNA C66 transgenic tobacco
lants
CgNACG66-F, GAGTGCGGCAAAGCCTACAA P
CgNAC66-R, ACCCGGTAAAGGCGAATTCA

CgNAC66-EGFP-F  CATTTGGAGAGGACACGCATGGGAGTTCAAGAGAAAGATCC il CgNACGE6

CgNAC66-EGFP-R  TCGCCCTTGCTCACCATGAACTGTCTGTATCCGTATCCGAAT — Cloning of CgNACE6

1.2.2  #F CqNAC66 [ V.40 itg 5& i DL 21 3K pCAM-CqNACG66 Ry A5l , 3l i PCR 1Y 5 2% v B H 1 3
L5190y 50 03 1, o N R ZbR 1] e 91 5 4R W] 8 09 e 91 L B R BE R 56 °C, T}“iﬁﬁ?j@%pro K JH 7] 5
AT O YT B A R R BE i B 2 pCAM-EGFP Bk 1Y Xho | fll EcoR 1 22 5 [ s Ak, 0 5 56 31 )5 85
HBAR T AR GV 3101, FEREAG I A 2y A B W 13 S 80 00 e 80 = oo 0480 o it ehy R A 42 G, PR IS 3 10 1E B
% 2. d, Z Ja VIHUR g DX, 39 3 B2 ) A, 9T FV 3000 30 36 38 A2 18 5085 ( H AR Olympus 28 7)) dE1 7 %,

1.2.3  AHA AR Ak FH AT HURE 5 Rk CgNAC66 FVEF A= RY 40 FL R 48 T MS 85 55 3 (4. 54 ¢ MS 5 +30
g HEME 7 g BENSRY) I, B T 22~24 °C, 16 hG R /8 h B , A XH % B 50% ~70% B9 MGC-350HP-2 S A5 44 ( I i
—ER A AR A R AR 2 Z R B A R E R R IE S ARG CE R L g =2: 1) 5%
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208 4 HIECH 20% B PEG-6000 #1200 mmol- L") NaCl By 361 7 ¥, B ALk B K B H — SO0 AR bk k47 i a0
Ab PR RE A B 3 d e AR R R AT Y S s A DG A 8 AR I S I R SR A T AR BRE AR I 2 . B RE
d R AE A 3R ST ALK, AT 3IRAE )R A
1.2.4 M SETE 4 Fn A BE3E b A9 T 52 ZME AR G R FEERE SRR D, IR A

ZE Y X R REL

e BB X BB

AR R ) 2 T AR ol T B S AR R R £ b b S AR R 57 B BT R IE AR K 1Y CqINA C66 5 JE R R R B A=
TR EC (565 2 Fr 56 42 e JF w7 BP0 & oy, 2205 4300 F it R B A S 0.5.1.2.3.4.5.6 h U ot 4 o, , JEAR G A
L Cmg—m,) /m, X 100 % T BRI 19 07K 3, BAR 7 i 2 IR AWF 5 i ] SPAD-502 Plus it 4 X (H A
Konica Minolta 2~ &) ) Il 52 48 ¥ 56 3 F 5¢ 42 & I i 8 AH X ih 4% 25 75 12 (soil and plant analyzer development, SPAD)
I3 T -k, F A I 3 YR o SR FH A AR k5 ok AL W) 1 (peroxidase , POD) TP, SR FH AR AR 2 Lb 22 R 74 DI &
9 % (malondialdehyde, MDA ) £ 1%,
1.3 HEam2

K M Excel B A4 4b BB AR &, 4 SPSS 25. 0 84, 3 i 5P 2 J5 22 73 7 (one-way ANOVA) 1 Tukey
HSD ¥ 7341 & 1 22 5+ («=0. 05)

THRUAE PR B 25 35 95 850 R T Yaxin-124 1 i i ARASC (b mORE i B ASCR B A BRZS ) 2k B

1 BMEEKNEEREESR

Fig. 1 Grading of wilting degree of tobacco plants

Az 09, KR JCAT AT 28 35 i R Grade 0, no wilting symptoms on the plant; B: 14%, 5 #% R H BUEE i 25 35 Grade 1, slight wilting symptoms on the
plant’s leaves; C: 24% , AHFE M F 2555 B 0., A 52 33048 4K Grade 2, obvious wilting symptoms on the plant’s leaves and slight softening of the petioles;
D 39, Mkk M A 2555 40 ™ 8, M- BH A8 #X Grade 3, severe wilting on the plant’s leaves and obvious softening of the petioles; E: 4 4%, Hithk M H 257

JT L AR ™ L AE 4K Grade 4, extremely severe wilting on the plant’s leaves and severe softening of the petioles.

2 HBREHGH

2.1 CqNAC66 # T 21 i 2 4
2.1.1 pCAM-CqNAC66-EGFP WM A FFE GV3101 i e R4 CgNACE6 3 H A pCAM-EGFP # 4
¥ 81 B S PCR 514, L pCAM-CqNAC66 k1A Sk B M E 47 PCR ™44, 1. 0% BB B e A6 900 35 750/
932 bp M 4541, 5 UM H B9 R BAEAF & (B 2A) o DI RIS CgNAC66 5 id & ik 8K pCAM-EGFP # 3% 2 ,
AR B0 K o FF 1A S Pk SO R IR AT T VE PCR 858 J5 IR T, 40 ik 58 i 3 21 %7k pCAM-CqNAC66-EGFP 1) #4) &
(1 2B) o K I 15 1 8 19 R 5 A AR K T8 (P 2C ), B 00 8 1) I e 2 4
2.1.2  CqNAC66 [ 37 41 fifd % {37 ABIFFE A P AT B A 52 02, ZEAS FOMR 52 v 5 53] Bk I 32 1k CqNAC66-GEP il
HGEAUN GFPHE M . i R WA ER 45 5 & I CqNAC66-GFP il & 25 1 1Y 4% (08 05 5 U LE
T A4 B GFP 8 H I 4k A5G F 5 vR B TR A g i B (81 3) .
2.2 CgNACG6 3T F ik 3 4k 69 #) 2 2 55 35 B IR 32 64 3K 43

AT 5 38 i b 2 A R T CgNAC66 19 CDS 741 (1 4A) , I H%E 1 8 £k ik pART-CAM I+, 5E
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15425 bp

\ 5, :
SV
\\ < e
\ &g EZ W&
g AT 0N X
N\ s %

N <= \©

/YO
"M0logoys arm

OCS% 1I: ¥ OCS terminator

/— SP6J3 8l SP6 promoter
T7)5 8 ¥ T7 promoter

. \NOSJ5 7)) 7 NOS promoter

' T-DNA /£ i % 5 52 J3%1] Left border (LB) of T-DNA repeat
B2 FAFK pCAM-CqNAC66-EGFP HI# 2 Fl K & G V3101 B4
Fig.2 Vector construction of pCAM-CqNAC66-EGFP and transformation of A. tumefaciens GV3101
A CgNACE6 [ PCR Y™ 34 H1 3k & The electrophoretic gel images of PCR amplification of C¢gNAC66; M: DL.2000; 1: #"##£ 74 Amplification sample;;
B: pCAM-CqNAC66-EGFP T 41 2% & i) €1 3% The map of pCAM-CqNAC66-EGFP recombinant vector; C:  CgNACG66 4 AT B 74 PCR A7 14 Hy
¥k & The electrophoretic gel images of PCR amplification of C¢gNAC66 in A. tumefaciens; 1~6: ¥ 3 #£ A Amplification samples; CK: %5 4 X 1/

(ddH,0)Blank control (ddH,0) ; P: A%} I8 Positive control.

S5 GFP M &K% k% CHI W17 Bright field & %% Merged

2k 59 6 & 1 GFP

CqNAC66-GFP

B3 CqNAC66 R £ R 7E iz

Fig.3 Subcellular localization of CQNAC66

CqNAC66-GFP il & # 111 GFP 28 11U FE AR Bl 5 P b 47 R st 383K, 55 40 5 19 v 5 P 3L SR AR BB AT 48 o 48 190 I 4l IR 7E GFP 2ObM5 5 T ik
TEWLEE 5 55 2 90 o A [5) 20 J 75 P 2 MR 5O T BEAT WLEE 5 50 340 W4 T b AT W42 5 2 490 B3R 34 el 3 & % . Bar=20 pm. The
CgNAC66-GFP fusion and free GFP (green fluorescent protein) were transiently expressed in transgenic N. benthamiana plants, and the transformed
leaves were observed by confocal microscopy. Images in the first column show cells with GFP signal. Images in the second column show the same cells
under chloroplast fluorescence channels (CHI). Images in the third column show the bright field view of the same cells, and the images in the fourth

column are the overlays of the bright-field and fluorescent images.
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H K pCAM-CqNACE6 R (E 4B) , Z 5 EH R T A BRI E o M E 39 CgNACE6 55 JL AR FT
PR G5 B TR 3 LR 3R (B 4C) IR A7 348 28 (1 4D) MR A 41 (L AE) .

24
40

T-DNAF AR ERF 5 o g e
Right border (RB) of T-DNA repeat CAPZi T3 1% 5t CAP binding site
Lac /i3I F Lac promoter

104 Lacif:9\ T Lac operator
120
— SP6JA 2T SP6 promoter

)
144 W
160

184

5 200 e
gccgaaatcgatctgtataagttcgatccctggattttac ﬁ//

224 B M,

o 3
24 A//ﬂ‘@. 5\9&
264 / gﬁy RS Ho”70/

280

304 1

320

Il ctagtaaggcgatgtttggagaaaaagaatggtatttctt
tagtccaagagatcggaaatacccaaacgggtcacggoce

aatagagtagc

OCS# LT
OCS terminator

Sp6Jia 3T
|~ SP6 promoter

/ TIHET

T7 promoter

ccgataagataataactacacaagggagaaaggtcggaat

bt @g 4R pCAM-CQNAC66
14701 bp

b
384 = =
400 = F

taaaaaggcgctcgtgttttatgttggtaaagcccctaag

424

<
440
@%

2
464 \ 7Y
480 %

ggtaccaagaccaattggatcatgcacgagtatcgtctta
NOSJ& 3T
NOS promoter

%
% \ 7
g Mty gy ore

A1 151

\
L <%

560

584

600 ~

624

640 T-DNAZEIL 5 E L Fr 51
Left border (LB) of T-DNA repeat

€64
€80

704
720

744
760

864
880

904
920

909
940

Il ctaga

4 CqNAC66 I RIZHHEMHBERBENERFEL

Fig. 4 Vector construction for C¢NAC66 overexpression and CgNAC66 transformation of tobacco

T : CqNACG66 J# 41 CqNACE6 sequence; I : Il FF 45 J Sequencing result; [T : — % Consensus. A: CgNACG6 ) CDS J¥ 41l The CDS sequence of
CqgNAC66; B: pCAM-CqNAC66 T 41 £ A 19 813 The map of pCAM-CqNAC66 recombinant vector; C~E: CgNAC66 £ 40 % i it i 4k, Horh C
SRR SR E A A, DON R S 01k, E b AE R K% 3R The transformation of CgNAC66 in tobacco, C was tobacco leaves on co-culture

medium, D was the induction of bud differentiation, and E was the rooting culture.
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XA L AT PCR % E B P 4 0 305 bp (R 5A) , S5 1) B 9 B BEAHAT &, U CgNA C66 A1 I [H
T8 A 21 10 5 AE BR 0 JE R AL DNA H, 3045 20 R BHAE AR AR o % BHPE R AR B 2B K Pk 8 AN JE IR #k R ilF AT
qPCR G, % B CgNA C66 1 % e [FAH & v il Dy 2234 (] 5B) , 45 A CgNACG66 11 2 35 1 AR #R AR K R A ARAE 5T
i CgNACGE6-15 Fl CgNACG66-17 Bk R AE R 5 22 T CgNAC66 5 [K T B 3 1k (1 12X 56 44 L

A M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 WT CK P

2000 bp
1000 bp
750 bp
500 bp
250 bp 305 bp
100 bp
B 28 ¢
230t
ig 8 25 |
K Z 20
=5st i
Z210} §§ .
5 N c N
= 5 \ cd cd =
2 N & & \
«" 66’A 66,1 66’% 66,9 6‘\3
¢ ¢ ¢ ¢ o6
A e L L L

Pk & Line
B 5 CqNAC6H#EREEMD FEE
Fig.5 The molecular identification of C¢NAC66 transgenic tobacco plants
A CgNACGE6 %% F A % 1) PCR 26 %€ The PCR identification of CgNAC66 transgenic tobacco; M: D1.2000; 1~20: T ft# & T, generation lines;
WT: Bk AT I8 (85 /2 89 ) Negative control (wild type) 5 CK: 25 [ % 1 (ddH,0) Blank control (ddH,O); P FHEXT I (CqNAC66 e 3 [H 4 AT B 1 %)
Positive control (CgNAC66 transgenic A. tumefaciens) ; B 3 F AR5 1) CgNACG66 2 35 1 Kl Detection of CgNAC66 expression levels in transgenic
tobacco; A [I/NE F KR P<C0.05/KF 25 &%, F [ Different lowercase letters indicate significant differences at P<C0.05 level, the same below.

2.3 CgNACG66 %% 3k B JB 3 35 F F A 3 W8 64 w2 b
2.3.1 MEECRIRAIRAL N N T CgNACE6 J& 75 S 5 M0 G 1 52 R1 R W 360 0% w57 o R, A F 53 % 00
LR (4 B8 A I R K SR IEAT I 5, R AT 300 B 38 T AR AR (0 SR AL A0 BT o 25 R R 7E IR AR K A& (CK) R L B 2R
R (WT) FIl CgNAC66 %% F R B < 34— 30, 78 T 52 (20 % PEG-6000) fiT £k (200 mmol- L' NaCl) 36 4 B 3 d
Jo B A R B R R IR S A AR B, R R A S B B AR T KGR A AR CgNAC66-15 Fl CgNAC66-17
PRAR 25 SRR vk L 5 CKOAH U AR AR 1 2 4K R 32 3 4 i (181 6) o

MAEY OB TR R Wa S K oy T A L K i R R R 4 G R R SR FEE IS, L,
R 2R B R BUE A R R AR AR . AR A R R, TR N WT R kAR L
ERER D E ST CK IR R CgNACG6-15 F1 CgNACG66-17 B BL T 2555  (HSE Bk, Hiha F . WT
M SRR S T CKL T CgNACG6 7 B bk R R B ZE B B G (B 7) o A BIF 52 08 40 B i e vt ) 2 11 1
BEATON S5 R R AE T R MR T, WT i mt A Kz 211, 5 CK AR L 4000 35 TR T 62.49% A
38.45% (P<C0.05) , 1M CgNAC66-15 F1 CgNAC66-17 tk &Mt i iR TS5 CKAH L TE i 3% 22 5% . T R AL e
T WT A FR 9 M 3 fef 5 CKOM 43 51 2 3 F % T 63, 82%0 AT 38. 59 % (P<C0. 05) , HHb I3 Ak K il i 2 91
#l, 1M CgNACE6-15F1 CgNAC66-17 i H F et E 5 CKA L B35 2 5. 7K 0~2 h, CgNAC66 55 3 PR AE Fk
B S WTAHIE LR EE R B 3~6 hZ )5, CgNACE6 5 JE M AR B B K 2R K B B EM| T WT
(P<<0.01).
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WT CqNAC66-15 CgNAC66-17

Xt R CK

20% PEG-6000
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Fig. 6 Phenotypes of wild type (WT) and CgNAC66 transgenic tobacco lines under drought and salt stress treatment
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Fig. 7 Changes of morphological indices of wild type (WT) and CgNAC66 transgenic tobacco lines under drought and salt stress
treatment

BEANAFRGEH E 9 R ST B9 M A AR Each treatment was statistically analyzed from 9 independent tobacco plants; **: P<C0.01.
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Fig. 8 Changes of physiological indices of wild type (WT) and CgNAC66 transgenic tobacco lines under drought and salt stress
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