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Phenotypic Study of Arabidopsis thaliana Transformed by Genome Fragment
from Populus euphratica
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Abstract ; [ Objective | The study aims at exploring and excavating the potential function of large genome fragment
cloned from Populus euphratica, and finding out the potential gene clusters with breeding value. [ Method ] Based
on BIBAC library, the fragment 7842D10 from the genome of P. euphratica, was inserted into the genome of Arabi-
dopsis thaliana by the method of floral-dip. Resistance selection, molecular identification and phenotypic observa-
tion were applied to identify and analyze the transgenic plants. [ Result] Fifteen transgenic plants with specific phe-
notype were obtained in the research. Compared with the wild plants, the positive plants showed the characters such
as inhibited growth of the stems, 3 times rosette leaf area, more leaves, crimping blade edge, delayed bolting with
13 weeks, height increasing by 32.0 cm, developing lateral stems and prolonged lifetime with 7 weeks. [ Conclu-
sion] The fragment of 7842D10 may prolong the vegetative growth and lifetime of plants. The fragment may be re-
lated to the vegetative growth of plants.
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1.1 s

ARSI A A HA R IR OO B A R Rk

JkL pCLDO4541 4% 45 A B 75 & W IR % % 1
(NPT I1) K& A Je DU PR 2 (Ter) Btk e, 2K 2900
27.3 kb, SIHFHNF

NPT-R .5’ -TCAGAAGAACTCGTCAAGAAG-3’ ;

NPT-F .5’ -ATCTCCTgTCATCTCACCTTgCTCCT-3" ;

Tet R3 .5’ -TCAACGTTCCTGACAACGAG-3’ ;

Tet ¥3 .5’ -GTCTGACGACACGCAAACTG-3"

PCR 5| i REER ARG . NPT LY 14
BOR/NZ) 2R 490 bp, Ter 3714 v BER/N) 2R 540 bp,
1.2 7%
1.2.1 RHFE (Agrobacterium tumefaciens) & & 4%
W BAER RS H SR8 ] o FEALHT, e iE LR,
FRURFE TR JKF-Ai, 28°C 4 K85 5%, $2 B ik DNA
IIABIHI( Tet ) $E4T PCR K, B DA AR AT 1 2 75 %
W E IR R B, B LML 48 WS AL A I TR, 525
I AR B ARFT B A BT EAR R LG S 50% 1R
WA AR, 72 0. 5% (KRR silwet-77 , 3= YL B 2=
R IT AT
1.2.2 HARMHRFRIELE ORI TR T,
5% A FREN T IOTH 55 2 7E S 50 pg - ml 'R
SRR 1/2 MS 555538 I IFRXT I, 4 CHKMHTF &
2 ~3 d 5, 7EE 20 ~23°C RS 60% JEH 16
h - d 7" &R IR E PSR 10 o P FEER I R
YR T L FE RIS B IR & T Ak S 5%
1.2.3 #A RS TR BRI 4 2
~3 Al CTAB 3483 DNA™ A 5195 ( NPT
I1) #8471 PCR 471G, 4714 7 1) 5% HI BB W s ri Uk A
IR TR
1.2.4  AEARTS AL REALIHEL 4 Fk 5% 4k 7Y Ry
AR I M R, B A HILAA BR, SR FH Photoshop %k

ﬁ‘ﬁ‘ﬁ”fﬁ‘ﬁ*ﬂ“w JHEE 3 W, FH SPSS statistics 19
BAGETT A T AR o g S0 5 Ak ) AN Y
e iV E e PR UL 7 = () R TReT
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2.1 DNA #F#i

B IR 0 BV S g AREl I e DNA R
PCR " 3425 R WL 1, & 1A W1 V% T 540 bp
Wb 477 PCR 416 1 Ter FPRFT NPT 11 3£ 1)
T i BOR W BB A K v Be s [ 7842010, W]
AR PR s, I 1B Al A, A4l - DNA
F 490 bp AbA 4, Bt AP AR R IE R 4 4
WA SME R R Bt 7842D10

Mab+ - M123456789101112V -+

750 bp
500 bp

A B
{£:M 2000 bp DNA Mark,* +” Jg JFORLH X 1, =7 kA
FAYEXT M8, a by 7842D10 FRIRE fh, 1 ~ 12 Jy e G B U 5T,
WO EFAE TR 5 A - 78A2D10 S AHT B PCR A&t UK €13, B«
AL R ST PCR A6 v ok 1%
Note: The letter M indicates the 2 000 bp DNA ladder used as DNA mo-

lecular weight marker, “ +” is plasmid as a positive control, “ - is for

waler as a negative control, a and b are represented the Plasmids sample
of 7842DI10, 1 - 12 are represented t, Arabidopsis DNA, W is for the wide-
type Arabidopsis without transformation as a negative control. A:Gel elec-
trophoresis image of 7842D10 Agrobacterium, B Transformation of Arabi-

dopsis thaliana PCR detection of electrophoretic images.
1 PCR A&l 1%
Fig.1 PCR identification image
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2.2.1 o REEEMM v UL ERR(T) 5%
A RUEAR (WT) A K R IILE 2A ~ C, i & 2A 7]
S 5 AR AR AR L, B Al TR R R S 38 I 1 I
EHERE, 24N R, ihE)E (K 2B) 5
PR RUAB AR RISl 2 AR L P45 8 S8 LAY 225, 1 87
A RURERR S AR 2R A ZE . BRIk TR PR
) A R 2 T AR R, 3 R AR, ik
S A R R A K R A 22 R — 3 (& 2C) . (HAE,
FEMRAE LR T B A 70 5 3 A R R (14 Ak 1 22 5%
P R N

2.2.2 n, REX R BN iy, K5
B A UM R AE AN [ A 4 e 3 19k v 22 5% DL B 2D ~
G, B RUBERREFP 4 J8 G FF G ZE 35 Fh 5 J8 5 7Y
Z5S—F(E2D) F2E1K522.0 em, 7R 10 J& J5 1
25— F LR 36.0 ecm (& 2E), B 515 1EA
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Koo FeARAY G, AEARE TR R0 17 Ji e A 22
S0 (K 2F) A IH i dh 2, 55 27 e Rl 2 55—
kA 63.0 em (& 2G) . SEFAERIMALL, #1k
RURE PR A bR = 238 =y o DAL 2F W] &, 36 17
JilJE 7 2 S — 5, B AR R AR T LA AN 25, T % AL AU A
MRABBEIE A K o

2.2.3 1, REARAARE Bt 2N EHSHIE 1,
IR FNET A= RURE AR B R T2 28 8 DA el 25
JEASFHEWLIE 2H ~ T, &l 2H AT 5 8 AR RUAE B
FHEG v, AFE LB RE R B 2 e 3 % 1) N4, ™
A, LA W R A R R B R 12

Je B2 S — B, B AR R 3 R L 220 W A 22 ([

2H) B v AU AL B PR AT A 5 A I AS T ARG
AN R BRI 2 B AR 22 8 JE B 2 e —
B, B A R R SC AR ZE A0 T i b, AR L TR AT
REARZEIE W A< ([ 21) , EL 3% Bl 29 J4 )5 7 22 5+
—E AR L, E RN, Wi R 4R
Fr B 78A42D10 AT RERAT HERE TRA M BT R A R
FFATHITIRE . R, S P A TR LE v, AR AL T R bR
M5 AU AR e ([ 21.2) |, A LR ) 3 JAE I
FRAE . AITISEER , AR EE 3 B R 5 P B LR L 12
PROTIERLRR 20 v, A T R )5, 4 PR B 5 3R
T FAGLE , BEMLA IR R SR 2 b B ik 36 bR
DUPERIAR S b, B S R T ARRR 11 Bk o

T FoRFALR , WT R EFAR Ay AR 3 8, By, RGNS 8, Coty REETRIE, Doy RFEFN S JH By FBEFP 10 J&, Fooy FRAFHN
17 J&, Gty ACHEFN 27 J& Haty ACHERD 12 J8) Loy ACHERD 22 J), D UR A4

Note: T is represented transgenic plants, WT is represented wild type plants; A: t; seeds are planted three weeks, B: t; seeds are planted five weeks,

C: t; seeds repetitively screening, D t; seeds are planted five weeks, E: t; seeds are planted ten weeks, F: t, seeds are planted seventeen weeks, G

t; seeds are planted twenty seven weeks, H: t, seeds are planted twelve weeks, I: t, seeds are planted twenty two weeks, J: secondary rosette leaf.
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Fig.2 The Comparison of transgenic and wild plants
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2.2.4 1, REARAMHARE TR @R B EHEILD
gt AURE AL RN B A AR B 2 A2 i ) i TR
PRim MACIAGE T r 5 R UL 3. H IR 3A AT #%
ATIAFR ¢, 135 88 P T AR R S KT B A 7 32 e -
(P <0.05) , 7S it2% b A B #EE L, 1, itk
TR e 352 P9 i P T R b B A 0 38 s 3 K 3 A

1 200.00 [ 80.0

Hi & 3B R0, AR AL B R AR R o B I T AR
B AR -G 32,0 em f I 3C AT e, fU5%
AT R AL 30 5 B A U AE ) 22 AR WD B (P <
0.01) , BFAERUREIRAE 4 J8 BT dffih 52 1 9 16 A
BRAE 17 JE A RSl 2E | P Br A T 22 13 4
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Fig.3  Analysis of leaf area (A), flowering time(B) and plant height( C) of Arabidopsis transgenic and wild plants
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SEFARERR BT T HEAT R IR 85 B AR 07 0, b T
RICHY 150 #F ¢ (A, SR EBTIERI B 118 Bk,
HALRRE 32 Bk, FUBIHEE 3:1, BENLA S (Al
PR PREL 36 BRRS R LR, 25 R B, 11 BREB N
FHEERE BRI 2 TR S5 A S e, T
FI R R IR 2: 1, FIF o, PR Fe 7
PR ORI T REAT 5 IR 5 2 M 1 , B 78 R T IR
(RN BabEe Sk R iER W - A NG ol
BLPRIR 12k, Bl T v, 55 SR B0, T A MRk 22
T e A
3 itk

YA PRGN SR eSS —
ZINIERE F AT AR,
P E" T 5/ T RNA (miR156 ) % H 3%
DAL A S R AR R E . B R B
DK B E R T 2 R TR K B, BB BILA A 42
FASFRELAIIA A, T R4 % A VR A2 R 1 3 i A
B e s ek B L . AR, B A
R Bt 7842D10 HE A B G 57 e BN 8 55 A K
WK SIS RS R X, G Rk —
LS. AARIESE 1, ORF 4 % TS 5 M
WA AR R R N I3 R S B (BR) LA KR
(IAA) JREEE (GA) WREMEFERID A > >,
1A% 5L D5 2K R B 78A42D10 Al 75 8] 1 I ok v T

W TR AR 2R, & FIRPLEE SR E Y, i
Sl TRACBIR MR AT E R AE KRR T REE R
W2 B, H R A

XA L R 2H K i Be 78A2D10 %5 AR B AU R I
TR S (2, 2 0y) BEAT IO 0 18 , % B AL B AR
RIG AR, TOHs S R B R 5 5 S R B R 1
Bl 2:1, PR o0 B L] 45 d fE R s L e e b 0 B
PeEEAW & X R, A 5 41K R Bt 7842D10
WALy AT & i R Y A R 41K A B
78A2D10 a4 Iy 5k ™ JER S A A bRy 2
B R R B G A . ABEsEH AR
RUR AR ) BRSO EE R AE o, ARSI H B
AT A B

Ry T k2B RV A A e R 2K R B 7842D10
MITRE, T — 2 31 R 4 15 2 80 4 e A R i B
78A2D10 WIARHT 1Rl S5 T e A A R A ) i A
¥ ( Nicotiana tabacum L. ) FF , SIS L5 Ak AU AR AR
R EFRARKWIG . HT 5 E Y J7
2 AR P 41, i i AR AR B e o i, a0 1
IV b i — 2B TRIZ R R B R R I 28 3B

4 b

AT, S A RN AR B 7842D10 1
AR T 5 AL AR PR A 2 PR I R B 5 R
AR I AR I Y R R R R PR L R AR
W AEE ] 25 2 7 T S AR PR 7 iy S5 7 T
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