A8 R A5 4R 2022,37 (5):592-599 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2022.005.006

BRIGUR, SCHEZE, M. 5% As6G-FFT H PR 0 BH P 3 2 S B 95 DU 0], A Rolb 274, 2022, 37 (5): 592-599.
TIE Y Y, WEN J Q, TIAN J. Identification and Copy Number of A4s6G-FFT in Transgenic Tobacco Plant [J]. Fujian Journal of Agricultural
Sciences, 2022, 37 (5): 592-599.

2% As6G-FFT B [FE M E pY PE M & E K B F # NN E

> 1 S 1 s 12*
‘-"I$‘§"/£"ﬂ rg

HR
(L BRI ACHREL 7 BE /7 5 A S e 19 TUE A S0, 790 79T 8100165

2.EWIFETITHEAT S W EABON ERELSLKRE, 5 T 810016)

gy

¥ E: [B®] NRIEY As6G-FFT B A E N Dhig , TRk i e st vk &A1, DL 5T SYBR Green 1Y
SE B P8Ot A B PCR A5G L R 5 DUBCRE N vk . [3& Y AR PCR AN . 5B 5% Y% 52 f PCR ( Real-time quantitative
PCR, qRT-PCR) #i AR J A= BEE AR 50 M7 % 58 % As6G-FFT %& K PHAME A0 s ki #k , I8 B 2 F SYBR Green [ 52 B 98 6 &
5 PCR %70 BHPERL SE R 5 rp As6G-FFT LA M D4, (4R (1) ST PCR KM, 14 M54 3L AR &) Fr 35 fig
P E B R B, R 14N RRR R E A B B IE N As6G-FFT; (2) 14 1563 Bk R b As6G-FFT & K 3 3k
HEMDFE (P<0.01) SR HEEFEEF (P<0.001), Hb e MRRMELIEEMHBFARE (P<0.001); HHZE
TR B AR AU B AR 215,13 6% (3) T A B AR, ME R As6G-FFT SR R i BB &r i, R 144
IR R TR RS R 2N EE (P<0.01) SR H B E A (P<0.001), Hr 1340k 5 005 R0 & il
ETHE (P<0.001); HHRRWE & & 5 87 4 BUAH LL iR =i 42 1= 1047 £ (4) JET SYBR Green 52 B 5% ) € 3 PCR 14
# As6G-FFT Fl NtACT 3£ T 1 b5 i B 48, 49 91 24 1=—0.290 7x+3.014 5 il y=—0.2813x+8.0141, R ¥k 1; 7E 4 M
14456 JL B Bk 3R h As6G-FFT 36 R ¥ DUECH 1~3, Horp 10 270 3 35 DL A9 B bk 45043 3 o B 8000 35.7%. 50.0% Al
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Identification and Copy Number of As6 G-FFT in Transgenic Tobacco Plant
TIE Yuanyu', WEN Jungin', TIAN Jie"*’
(1. Qinghai Key Laboratory of Vegetable Genetics and Physiology/Agriculture and Forestry Sciences Institute,
Qinghai University, Xining, Qinghai 810016, China; 2. State Key Laboratory of
Plateau Ecology and Agriculture, Xining, Qinghai 810016, China)
Abstract: [ Objective]l Functions, identification, and copy number of 4s6G-FFT in the transgenic tobacco plants were
studied. [Method] PCR, qRT-PCR, and physiological analysis were performed to confirm the transgenic tobacco plants
being As6G-FFT-positive and elucidate the functions of the gene. SYBR green-based qRT-PCR was applied to determine the
copy number of the gene in the transgenic plant. [Result] (1) The target fragment was amplified on the leaves of 14 tobacco
plants by PCR assuring a successful transfer of 4s6G-FFT. (2) In varying degrees, the gene expressions in the 14 transgenic
lines were higher than in the wild-type. Six of the lines were extremely significantly higher than the wild-type counterpart, with
an accumulation topped 215.13-fold. (3) The fructan contents were higher in the leaves of the transgenic than the wild-type
plants. Thirteen of the transgenic lines contained extremely significantly more fructan than the wild-type with the highest
accumulation of 10.47-fold. (4) With correlation coefficients of 1, the SYBR green-based qRT-PCR standard curves ofy=—0.290 7x+
3.014 5 was obtained for As6G-FFT and y=—0.2813x+8.014 1 for NtACT. Of the 14 transgenic lines, 35.7% contained only one
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of the gene, 50.0% had 2, and 14.3% 3 copies. [ Conclusion] Transgenic tobacco plants with As6G-FFT were identified
based on the DNA, RNA, and physiological aspects. The SYBR green-based qRT-PCR method rapidly and efficiently

determined the number of exogenous As6G-FFT transferred into the plants and could be a convenient tool for screening and

acquisition of stable genetic materials.
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PEZ M, J& RS 1 Ao 2 S I I RN A Y
oy, RBHE N 15% 6 F R b 3 800
MoK Gy, RSS2SR FEEXRA
WL bR SR VI OC . HETC R IAEY)
SRR A SRR, Ho KRR REE T
BRE TSR R R A SRR SRR 6G- M
FH M (6G-FFT ) J& H A il #2 B b 75 0 g, g
W R S RONL, AL 1SR O A BT SR
WP MY R R R T N TR TR R
DABCEAED & T . 4R SR =i . 55 E AR R
G BTN B AR R T2 MOS0 7 ik 2R
LAT R A T, HARFT R W 5 A B EE R
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LPER 6G-FFT RN 5, KA E &4 3R R R
WL 290, Gadegaard 25" A Y 6G-FFT %%
ARBER T, ROR R R LG 365, ]
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PEOLEL, 7 8 KRAG A bR o, #5330 1 Bk o5 DL Ay A
teo BEh A" FIFH SYBR Green SZHT 42 it PCR i
ez ) 2 35 DR DL R I T AR 3 DR 4 DL R, R ikt
BT AR ¥E DB S A% 55 = R 14 11 Southern blot 45 51
FIAF . o st ) S22 56 58 B PCR AR K
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Table 1 Primer sequence ﬁﬁ%(l‘i@fﬁj 0.040 6 ug'uLfl , )I%/H\:j&ﬁﬁ 5 1% Eﬁgﬁ%

514 DA HH B, WRAMGH MRS s 5 SRS, il
Primer (5'-3")  Primer sequence Purpose

As6G-FFT-clone F: ATGGATGCTCAAGACATTGAG  FHYEPCRAG
TC Positive PCR

detection
R: TTAAAAATGATAAAAATCATTG

TAAGTGGAGTTC
As6G-FFT F: TGGCTCTTTACGCACTCA S P E
PCRAM T
R: TCGCACTCGTCCTACCTC
qRT-PCR
NtACT F: AATGATCGGAATGGAAGCTG analysis

R: TGGTACCACCACTGAGGACA

PCR JZ W 14 & A 2 X Tag PCR Mix 12.5 pL, cDNA #
e lpL, EFHESI¥4 1 uL, ddH,0 9.5 pL; S 2
¥ oM 94 °C AR 5 min; 94 °C 78 30s, 56 C iHk
30s, 72 °C #Eff1 2 min, 35 MEFR; 72 °C LE{H 10 min,
PR 2 1.0% BERRBHEE S F Ik T o
14 %% As6G-FFT £REREREE D

J T 5 M As6G-FFT 3 [ £ RNA /K - (1) & ik
T 0L, XF 2 PCR S 2 FH M (9 5% 3k DR AE B 0F 17
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AL RNA, Kl RNA B 0T vk B 5, kil & 4% 19
RNA # & F] F§ Honor™ 1T Ist Strand cDNA Synthesis
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M WT NI N2 N3 N4 NS5

2000 bp

N6 N7 N8 N9 NIO NI1I NI12 NI3 Nl14

- e e e e e e S e e ) e

M: DNA 7 FHEFs#E (2000bp); WT: HFAEAHEE, NI~N14: HERERMBH®RR. TH.
M: DNA marker (2 000 bp); WT: wild-type tobacco; N1-N14: transgenic tobacco lines. Same for the following.
1 % As6G-FFT £ [XHE PCR &
Fig. 1 PCR detection of As6G-FFT in transgenic tobacco plants
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**: extremely significant difference (P<< 0.01), ***: extremely
significant difference (P<<0.001) ; The same as Fig.3.

2 %% As6G-FFTEEBREMEERIEE
Fig.2 As6G-FFT expressions in transgenic and wild-type
tobacco plants
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3 ¥ As6G-FFTERBENRRESE
Fig.3 Fructan contents in transgenic and wild-type tobacco
plants
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IFRE 4R R y=—0.290 7x+3.014 5 (R’=1), NtACT %t
RIS 2 G 1 PCR UFRIERNZ R y=—0.281 3x+8.014 1
(R=1). P3P AR o il 46 AR ¢ R HE T 1,
IR I AE 5 T 45 1) 45 SRR T 1

242 As6G-FFT #= NtACT % B 5 bt % £ € & PCR &
fiEwh & As6G-FFT Fil NtACT H&[H 5L 58 %€ & PCR
Wi Ze & 5 Bi7s, As6G-FET Fl NtACT R % 5
53902k 83.70 F1 80.17, I fiff ith £ 34 o Huiée | i BH 5
YR SR, AR RO s R IR SRR R Y
B, BPINAS R ge B A R A

2.4.3 As6G-FFT #= NtACT % B 5% 1} 32 £ % & PCR ¥
W& AMEEEN As6G-FFT B4 45 A0 18] 6-A fir
AN, BRAS M BRI e th 2 Ah, gy
T BCAR MRAE S 44 35 th o e M 4k, RUIEE M AR TS
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m 8 o S R=1
= & 1=-0.290 7x+3.014 5 = B
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G
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A: As6G-FFT3£[R; B: NACT2:H. B 5. 6 .
A: As6G-FFT, B: NtACT. Same for Fig. 5, 6.
El 4 As6G-FFT Fl NtACT £ [E AT E 8 PCR BUFR Lk
Fig. 4 Real-time fluorescent quantitative PCR standard curves of As6G-FFT and NtACT
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Fig. 5 Real-time fluorescent quantitative PCR melting curves of As6G-FFT and NtACT
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Fig. 6 Real-time fluorescent quantitative PCR amplification curves of As6G-FFT and NtACTs
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1 Wk 5T A= 800 B A R 1Y As6G-FFT Fl NtACT %: X #E47
SOt E & PCR AT, JTAS CAE M T, fH 403 2
JER o B AT AR UE TR T IR C, (BRI AR Al v B ) %o 4
B, PRI A I S DR R P 2 5 DRSS Al e o X6 501 1Y
Fb AP 2 6 (A7 B30 10 AR S PR A 8 DL, 1A 4 R

L2 s, KA 14 BRFE As6G-FFT i K] i A bk
BB ARPE DR 1, femdE DEGRF] 34>, Hrf 14
DUBARRAEL S bR, o5 SV BRI RREAY 35.7%; 2 5 D1
PREL 7 8k, o SV B AR B0 50%; 3 #5 DL SRRk 4K
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) As6G-FFT 5P ¥5 DUECH 0.
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Table2 Copy number of As6G-FFT in transgenic tobacco plants
As6G-FFTH:R NtACTH:R
K B PR AS6G-FFT gene MACT gene e TE A 1 I
Transgenic tobacco YA AR e P R VAR RE o P R Log value ratio of concentration Copy number
! T, Log value of concentration ! T, Log value of concentration
N1 19.14  83.81 2.55 20.60  80.13 2.22 1.15 1
N2 20.44  83.67 2.93 23.40  80.12 1.43 2.04 2
N3 20.81  83.70 3.03 20.78  80.10 2.17 1.40 1
N4 21.08 83.79 3.11 20.62  80.25 2.21 1.41 1
N5 21.66  83.73 3.28 23.57 80.23 1.38 2.37 2
N6 20.62  83.60 2.98 21.76  80.04 1.89 1.57 2
N7 19.72  83.61 2.72 21.53  80.23 1.96 1.39 1
N8 18.98  83.78 2.50 21.33  80.38 2.01 1.24 1
N9 23.51  83.75 3.82 23.82  80.19 1.31 291 3
N10 2248  83.66 3.52 2239  80.08 1.71 2.05 2
NI11 2246  83.79 3.51 21.78  80.21 1.89 1.86 2
Ni2 21.80 83.84 3.32 22.60 80.29 1.66 2.01 2
N13 22.76  83.69 3.60 2275  80.12 1.61 2.23 2
N14 22.72  83.66 3.59 2342  80.03 1.43 2.52 3

3 kb

A 40 18 4% T A A 1 e 1L N 6 TR T RE AT 52 110
IR Ty vk o AT 5T AE TR AL A TR SR L
X As6G-FFT KM T ACHEAT T 0 1k 5 BH Pk %
B, RS 14 A PHPER SN vk &R . IR R
FIRAE AR e A b AP 5 S R4 DU S e B Y R R
B RRAARREE R E BN E, 0%,
fERE R . L, RS PHEE L AR S, X
FLAN 5 R 4 DR A7 R o A B R S

S I 2 O 2 i PCR K I A0 IR 56 A 5 DL 852 i
JUAF T & R A Sk 14 AR ik [R5 D0 80K 1005 12
RO EMRE . M Bk KREEZ AR b
AT Horh SYBR Green #6634kl T A .
BT REE R, e RN AR A
JH SYBR Green 1 i %} 14 5% As6G-FFT H K] 4 2
R M As6G-FFT 5 UL 5 ik 47 1 52 B 26 0% /2 &
PCR K, 18T As6G-FFT KPR 1y 4, Horb
HA 1. 2 H 3445 DU SRk 25003 30l o5 bk B0
35.7%. 50.0%F1 14.3%, H 1~2 445 U1 i) sopk 5
B B DR R 1Y 85.7%, X 5 SCHRHRIE TP 4R 00,
RIFEN FHAL, —BAMEIEF DK (1~2)
BAHE (5 70% L 1) LR —%. Tan %"

T 15 03 i e DRAR R HE DUK, JHorb 1~2 98 DLAY bR
i MY 86.6%; Wen 257 XF 26 i 5L PR ME A E AT
Yo DLEO T, S5 RRIA 1~2 ¥ DL A 80 5 A
SRR 73%; BB S X 9 A OsPIMTI s 3
PR RS TO A AR HEAT#5 DUECR , b 6 4>y 048
UL, 3AS U Ol bt stse 4 Y SR S 9 ol s it
PCR i AR K OsRhoGDI2 %% 3 [F 7K & Hh ) 71 5 5 A
PEULEL, 2539 78 OsRhoGDI2 TE i 3 155 F [N 7K 7
HE Sl AP DL H O T P SR FH S B O A8 B PCR K
02 B R P DURCELAT f o L dk . L MR SRR
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