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Abstract with low nitrogen (0.2 mmol/L) 4 h nitrogen stress cotton varieties Xinluzao high 12 for the material, total RNA was
extracted in cotton, according to Castor and poplar NRT, gene sequences with conserved restriction sites of the primers used RT-PCR
technique to obtain 350 bp fragment. This fragment in forward and reverse into the intermediate plasmid pUCM-T of the GUS intron
ends. The forward fragment-GUS-reverse fragment was inserted into pPZP35S, by restriction enzyme digestion and PCR, results for
the successful construction of RNAI vectors, and successfully transferred to Agrobacterium GV3101, in order to study high-affinity
nitrate transporter of cotton gene NRT, function lay a foundation.

Keywords Cotton; NRT, gene; RNA interference expression plasmid
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Figure 1 Cotton root total RNA agarose gel electrophoresis
Note: 1, 2: Roots of cotton total RNA

12 ERM BRI EESSE

FHRIUR S RNA SO cDNA, 43 Al IE
RS 8 H B 1 P 4 F kR
W, SHIH—8 15K 350 bp [1#4< DNA H
B 2)o ¥ b Fr By il se bR pGEM-T #ifk
by BPREL PCR %7 IE A 1R 5 A BH 4 v B 34 70
J¥, WPAS 21 0E &I P40 K /N 24 350 bp, £
DNAman LEXT 55 8 BRI [R5 PE R 80%, H## i [R]
PR 79%.

M 1 2 3 4

2 000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

Kl 2 NRT, IE 1741 NRTw 5 [0 T4 NRT,v K91
)

#:: M: DL2000 marker; 1, 2: IE il ¥4I NRTw FI47 5874, 3,
4: RIFFEETFH) NRTv 5 88774

Figure 2 NRT, forward and reverse repeat sequences NRT,w
and NRT,v of amplification products and sequences (Here is
the sequence obtained from fragments)

Note: M: DL2000 marker; 1, 2: Forward sequence of the PCR
products NRT,w; 3, 4: Inverted repeats NRT,v the PCR products

1.3 i AR A

W AE [ ST (K ik pGEM-NRT,w £ Sac [ F11
Nco T e XUV 5, 3R1549 350 bp 47 (Kl 3C,
VKIE 1 7R), iz B, pUCM-T k4 Sac 1
HINco T XTI, 19 21 1 8041 4418 3B, Uk
T8 1 FIYKIE 2 JraR), K/ANZioh 2 773 bp, KA.
IE B NRT W 5T 4L pUCM-T JERAG 31 5
417 pUCM-NRT,A, #HH4L DH5a, #17 PCR
RIEGOIRI, 1931 350 bp 1471 (K 3A, ¥kiE 1 Bt
7, B 3C, ki 3 FioR), i & NF AT,
i IE X Br O & 4% IE 6 5 46 N 2 20 1 5 1)
Bz 8], JERCT 1A 244& pUCM-NRT,A.

KHI Xba T Al Xho T 43 5% NRT,v (1) 5k Al
T pUCM-NRT,A BATREGY), #4744
350 bp H I H BL(&l 3C, kit 2 fiR), Jadr=tET
4 3 100 bp I 4E(El 3C, ¥kiE 4 FioR), 404l
FPiE [, A, 13 2424 pUCM-NRT,B,
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M123 M 2 M1 23 4 M

2000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

Kl 3 RNAI #lifA& pUCM-NRT,B f & P i ig D)1 PCR %58
v: M: DL2000 A marker; A: 1: pUCM-NRT,A ] PCR; 2, 3:
pUCM-NRT,B [¥] PCR; B: 1, 2: Sac I #1 Nco I X{fif1)] pUCM-
T; C: 1: Sac I FINco I XUE] pGEM-NRT,w; 2: Xba I 1 Xho
[ XUH 1] pGEM-NRT,v; 3: pUCM-NRT2A (i3 1); 4: pUCM-
NRT,B [IED); D: 1, 2: T-4L#{k pUCM-NRT,B 1)
Figure 3 RNAI plasmid pUCM-NRT,B digestion and PCR
identification in the built

Note: M: DL2000 A marker; A: 1: pUCM-NRT,A of PCR; 2, 3:
pUCM-NRT,B of PCR; B: 1, 2: Sac I and Nco I double
digestion pUCM-T; C: 1: Sac I and Nco I double digestion
PGEM-NRT,w; 2: Xba I and Xho I double digestion pGEM-
NRT,v; 3: pUCM-NRT,A of digestion; 4: pUCM-NRT,B of
digestion; D: 1, 2: interference plasmid pUCM-NRT,B of
digestion

A4k, DH5a, #E4T PCR FHBGDIAL I, 43 717531 350 bp
11 200 bp ZeA7 4T (B 3A, TKIE 2 FykiE 3
7~ Kl 3D, UKIE 1 FIVKIE 2 FioR), $iW pUCM-
NRT,B 0B i D o

1.4 RNAI REBAEWEREE

# #2401 pUCM-NRT,B Fil ppZP35S 43 il i Sac
[ F1 Xba T BgHEAT XY, 4351 P10 pPZP35S K
BRI pUCM-NRT,B 1 H B B &4
P, B3 TRk # 1k ppZP35S-NRT,B. #i#4 i1t
(PR A o T AR AT B GV3101 Hr, %
AL B TR BTN LA GGR 1) 15 19331 T PCR %
UE, 4355 350 bp 471 FBL (P 4). PCR A&l
SR TR ORI T HAT pPZP35S-NRT,B Kik
MESE (MRE AR (B 5), ﬁLEﬁ RNAI & kT T

MR g, S IEEERZH .
2 1T

RNA 302 FAZ A AS B [T 10 7 B T 1
AR AN D J FAR 35 1) — B A SR 9
PL%, FEFH RNA THE5 1R B RTIER 4, 2%
HEHALGH) L RNA R e 2, JF
HAEWERUERIL, XA RNA T-HEA R ]

M 1 2

2 000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

K 4 FALAKTIE K PCR %k

7E: M: DL2000 marker; 1: 1F i) 541 NARw ({4 18 45
SR I FE AT 51 NARV R34 45

Figure 4 Agrobacterium transformation of the PCR verification
Note: M: DL2000 marker; 1: Forward sequence results of
amplification NAR,w; 2: Reverse repeats sequence of amplification
NAR,V results

R 2

Sac | Nocl Xhol | Xbal |

S & &F F & S N
5° of [€) o C:—.: 0‘5 T{S o
?3\\ o <~ <=

I 5 pPZP35S-NRT,B ik HEZE 45 47 2 ]

: RB: A5t 35spm: 35S Jd 41 sense: I [ i Bt; GUS:
GUS A& F; Anti-sense: J[n [y B, OCS ter: OCS #1k7F
NOS pro: NOS jB3hT; NPTII: B R ML A,
NOS ter: NOS £ 117 LB: Zci 4t

Figure 5 pPZP35S-NRT,B expression framework diagram
Note: RB: Right border; 35S: 35S promoter; sense: Fragment in

sense orientation; GUS: GUS intron; Anti-sense: Fragment in
anti-sense orientation; OCS ter: OCS terminator; NOS pro: NOS
promoter; NPTIL:
ter: NOS terminator; LB: Left border

BED AR s AT SRR o Ak, R WA
(2011) RNA FA T2 N 125 R D) RE ) 43 T S0,
FIEEAIGE IR E RNAT [, ATFR AT 1)
RNA FIFRIEIAMIE T GUS P& T HI—Fh R e 4k

K, BB TIRCE, & Harh w3,
Napoli 25(1990)F ] RNA T-#HEARUFIE T RNAI
PRG-I IFS BEF DR E R . 25/ N FAER A
RNA FHE AR T KRG F 25 KE LRP Y
A2 ARER FHIEBEFE A rlpk2 47 2%. Hirotaka %5(2006)
FMA RNA THRERZFEW] T GRME YN 3R & itk

ENODA0 XJ Hi 9 (1)t BILFI A A2 b 7 1)

TRIGIRAE(2007) NO; iz 8 1 HE DN U 7E KA,
/J\i B, MW SR PR e b, (RAEARAE
EBARIE, TERD) R N I BAA AV 51, NRT,
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1 THEARIE R 5 R R RIS 120751

Table 1 Interference plasmid with the forward and reverse primers Sequence

GlL/ S 19751 A D) Ar A
Primer name Primers Restriction sites
Fwl CGAGCTCCTGGGATGACAGGAGGAGGT Sac |

Fw2 CCCATGGGTGCCGATGGAGTAGCATTAGAG Nco [

Fvl GCTCTAGACTGGGATGACAGGAGGAGGT Xba |

Fv2 CCCTCGAGTGCCGATGGAGTAGCATTAGAG Xho II

VE: Fw2 Al Fv2 73 3R NS 1, Fwl AL 23 s 514, Fwd R Fw2 TR AR IR &6 et s AN da SRR DR IE 1) H A
J1 B, Pyl A Fv2 TR AR AR IR v i AN e s R DR e ) H A Bl Y

Note: Fw2 and Fv2 stand for reverse prime; Fwl and Fv1l stand for forward primer; Fwl and Fw2 high affinity for cotton nitrate
transporter gene and amplification of the forward fragment; Fvl and Fv2 high affinity for cotton nitrate transporter protein gene

fragment amplified by the reverse

KR 5L % B 2 TR SR ek, A SR I )
FIKICZ B D E TR G RGL R, D)
IRZ NO, iz B A RSB AE AR R IE o AR M 55
(2009) i H A R I+, LR RHEL g Fr, A,
2, AR LR ST R TR ) NRT, BRI
5, PARSIF NRT, SEPRAE 25 H (1R IE B U AR
(1) 1%. s AR R OE R NRT KGR 125
NOz, 1fi HEFIZHMRER, FIREEMIEN. s
NRT KGR e 2 5EYELK, REMRT.

AT LI BE RNAT Ak 5 [
# o B (2008)BF SR, BRI T BUK/NTE
23~1 kb #BRELT 2 FAR ) TPUCR - Wesley 55(2001)
WHPFRERY, TP B R 8 %
W, T BeAr 50~500 bp 2 8], KA B/
R, YRR . BT (2007) 3 B BOKAT
P e R e, T Hadk B2 dsRNA R Xfi#k DICER
B K B R B i A A T IR A )
gl B, I HRKH dsSRNA S5 A At
o PRI, BRI R Be /N AR 200~600 bp A
A1y T A BGIE FN A MJSRE PR 7R e FE R R o () B2
SE I o BT L, ABFSE I 350 bp BT B
H P& A RS AR B R R IA

AHFFA R T AR R o F i s B LRI RNA
TP A, LAIE ) FR ) 3525 5104 N3 R 2844
PUCM-T I Wi, FIH pPZP35S 1 A4k,
1K, IR RNA T35 %A 34k pPZP35S-NAR;B.
NP TR I AR AT A PR A ) R A Ak
PPZP35S-NAR,B & A\ ZIMH =1, F ] RT-PCR tRid
oL I L SR & i S R 538 SR SE IR IR R P8R
WA B TP 3 — DR R A e R K
%S RNAI (41

3RS L
3.1 LB AR
3.1.1 HMIRHE

Bkl 12 5 (A 7R 2 bt R BT s
P TP B (A 22 00 7 i, Bk tEsh i &
Z =D TR 0.2 mmol/L) i A PE 4 h Ji5
HUMAAEAR S, R 5 T-80°C 1RA7 -

3.1.2 BRI A

KW FF i B B (Escherichia coli) DH5a, AR
FF B B B (Agrobacterium tumefaciens) GV3101, &5
GUS WA T AR P al #iik pUCM-T Hibd 2%
SR A T, MR IR Bk pPZP35S AT 1R
LN SV o3 1 AW 2 0 AR AT

3.1.3 R&H

BRI N DI Sac T, Neo I, Xbal, Xhol,
Tag DNA 41, T,DNA B 1 TaKaRa 2w,
I £ ) Tiangen A7), At AE 4L
= oy A4

3.1.4 51 KA Ak
FRAE S RENIZ I NRT, SEPMR S, JE
A T B DAL A, W (R 1).

3.2 HiE
3.2.1 BIY R Wi se b B 51 il e

H CTAB iEH-HUIBTERE RNA, H TIAN-
Script cDNA 5 —H5E45 Bl 1) &0 5 e 5 8 cDNA, LA
S5 IFT cDNA SRR, 43 5l F IE s 1) H 8 F B i)
514y, 1L RT-PCR J5 Ly 645 21K A = 26 R 1
RS R LR 1E 7)) P41 NRT w1 [ 8257471
NRT,v [ H A B, N EET: 94°CHIAETE 4 min;
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