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Expression Difference of Genes in the Caragana korshinskii Young Leaves
under Drought Stress by Electric Field Treatment on Seeds
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Abstract:In this study,a kind of psammophytes,Caragana korshinskii seeds,were used as experiment ma-
terial. The seeds were treated by electric field and the seedling growth was under drought stress conditions
abd the expression difference of genes in the C. korshinskii young leaves were tested by mRNA differential
display technology (DDRT-PCR). In order to compare the gene expression difference, young leaf tissues
were classified three samples include nature control(called CK) ,drought stress control(called SCK) and e-
lectric field treatment group(strength 2 kV/cm, frequency 15 kHz, time 5 min, called ET). The 3 anchor
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primers and 26 random primers were used to form 78 primer pairs. The DDRT-PCR was carried out 234
PCR reactions for the three kinds of samples. The cDNA bands showed significant difference between three
young leaf tissue samples. (1) Compared with CK, SCK appeared 282 novel bands and disappeared 179
bands,and ET appeared 303 novel bands and disappeared 200 bands. Besides,compared with SCK,ET ap-
peared 236 bands and disappeared 257 bands. (2) The novel bands were recovered and three differentially
expressed cDNA fragments were obtained. All of the expressed sequence tags (EST) had the homology
with known c¢cDNA clones in Genbank databases. EST-1 was similar to Glycine max uncharacterized
LOC100305895(L.LOC100305895) and the identity was 76 % ; EST-2 was similar to Cicer arietinum probable
UDP-N-acetylglucosamine peptide N-acetylglucosaminyltransferase SEC-like (1.LOC101506182), tran-
script variant X2 and the identity was 88% ; EST-3 was similar to Lotus japonicus clone JCVI-FLLj-5M12
and the identity was 88%. (3) After Blastx comparision, EST-1 was similar to the 145—195 aa of 1-deoxy-
D-xylulose 5-phosphate reductoisomerase(390 aa) and the identity was 52% ; EST-2 was similar to the 706
— 744 aa of O-linked GlcNac transferase like protein(744 aa) and the identity was 97 % ; EST-3 was similar
to acyl-CoA-binding protein(90 aa) and the identity was 97 %. Our result provides experimental basis to an-

alyze the biological mechanisms of drought resistance improvement induced by electric field treatment on

plant seeds from the gene expression difference.

Key words: electric field; Caragana korshinskii seeds;drought stress; DDRT-PCR
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P RNA $8 BO /) & 28 47, 2 Uy & RNA £
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1.2.3 cDNA E—EE K cDNA B 485 %
FHR MR A AL B 52 A B 2> W] TIANScript ¢DNA 55 —
A R & 5g . A Thermo Cycler(VertiTM
96-well, ABD #£47 PCR i, PCR Jx W /& F1 K 20
pL A E 4 pg 8 RNA,2 L 10 pmol « L4 32 51
PILAE T Ay TR R ], % 5 i B0327,B0328,
B0329(%% 1),2 pL 2.5 mmol « L ' ANTP, 4 L
First Strand butter(5X),200 U M-MLI ¥ &% 5% iff .
Pl AR RNase-free B4k #h 55, F 42 °C [ hif
50 min,

A B M L3N A (Bractin) N 2519
cDNA #£17 PCR §"## DI ¥ 5 ¢cDNA Jifg., PCR Jx
KRR K. 1.5 pl cDNA #£ 5. 12. 5 pL Premix
Taq™ (TaKaRa),1 pLL 10 ymol « L' N Z5[4),10
pL RNase-free #4li7/k ., PCR Wi Z ¥k 94 °C i
25 M min, 94 ‘CAs M 30 5,60 CiB k 30 5,72 °C ZEAif
1 min, 20 MER N )G ,72 ‘CH#MFE 10 min, H 1%
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PCR A& R K 25 pL:1.5 pl cDNA FEf.12. 5
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1.2.5 THREBBREXKREERTDERE H
6 V0 R A5 1 TR T O T i 6 G PR UK ) 5 22 B
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Table 1 Primer sequences

5|4 Primer %% Sequences(5 —>3")
B0301 TACAACGAGG
B0302 TGGATTGGTC
B0303 CTTTCTACCC
B0304 TTTTGGCTCC
B0305 GGAACCATTC
B0306 AAACTCCGTC
B0307 TCGATACAGG
B0308 TGGTAAAGGG
B0309 TCGGTCATAG
B0310 GGTACATTGG
B0311 TACCTAAGCG
B0312 CTGCTTGATG
B0313 GTTTTCGCAG
B0314 GATCAAGTCC
B0315 GATCCAGTAC
B0316 GATCACGTAC
B0317 GATCTGACAC
B0318 GATCTCAGAC
B0319 GATCATAGCC
B0320 GATCAATCGC
B0321 GATCTAACCG,
B0322 GATCGCATTG
B0323 GATCTGACTG
B0324 GATCATGGTC
B0325 GATCATAGCG
B0326 GATCTAAGGC
B0327 AAGCTTTTTTTTTTTA
B0328 AAGCTTTTTTTTTTTG
B0329 AAGCTTTTTTTTTTTC

Ji¢ DNA [m1ficia ) & Il 22 5 Be o DAl fie i 22 55
A BRI AT — K PCR §73 .
1.2.6 ZRFREFHSH  FIH pMD,,-T Vector
XK (TaKaRa Biotechnology) 1% 42 . 7o [ — K §" 1
PCR ¥, Fifi J5 % A JESZ 25 40 il DHS o CRAR A fLF}
BOABRA D o i 16 5 4 5 B E A5 00 e L0 oh A T
A TR LI 58]

A DNAman 6. 0 #{f(Lynnon Biosoft) A T. &
B v B I e 25 SR b R R 91 . R A BLAST X
EST 2 5 77 9 47 Ll XS o
1.2.7 RT-PCR BiFEREH F] | Primer
Premier 5. 0 BB 519, 43 0 BB $2 L B AR X
A o3t F B A s S A BRAL B9 RNAL A 3 1K
JEA L cDNA 25—, DA R cDNA FI[E 15 Y
2 5 e BOR AR A LY RS A  aEad RT-
PCR 3 i 17 % % . M Iy 22 S5 v B 4 45 2]
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2.1 DDRT-PCR £ R S U N ERE+H RT-PCR
IWiE

Fr &4yt i RNA Byt i b 668 15 ri vk 45 1 (&l 1)
7%, RNA 437 28S.18S [y 45417 1 M, 52 % 1 45
U o SEEG A5 A 4 RNA Y ODago 280 F1 ODsgo /250
¥TE 2.0 4 B FER BRI

M\ B-actin By HEEE I HE K 45 R (&L 2) W] H0 L 78
100~200 bp Z [B] 4 BLIE B (1) 5 — 2% a7 . 25t o &
SR/ (180 bp) AH AT, & W05 5% 3¢ & LAY cD-
NA 55— 56 8 P30T

5L CK 41 SCK 4 f1 ET 2 iy 30 % 53¢ 7= )
R R 3R 2 51 5 A BERL G 8 78

CK SCK ET

28S
18S
58

BT AR AL AT A5 2 A RNA Lk
CK. B RS TR RS SCK. TR BT 1 B 187 &
i ET. i b B ORR EE 2 kV/em, 35450 % 15 kHz, kb33
B E] 5 min) J5 AR 76 T R AL T W &K 4l T
Fig. 1 Electrophoresis of C. korshinskii
young leaves total RNA
CK. Nature control; SCK. Drought stress control; ET. Electric
field treatment(strength 2 kV/cm, frequency 15 kHz,

=

time 5 min) ; The same as below.
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B4 417 DDRT-PCR, 4558 (F 4) 85, K
ZRE W22 5 R BEAE 2 000 kb LR (] 4
2 000 kb AR 4 AT ThRIE) . B—451 M
CK.SCK Ml ET 25 545 5 /R . BEA 8 BLAY 45717
WAL R L&A, SCK 5 CK [l 22 5 & 5k
461 %, Horpd i 282 4%, B2k 179 4 ET 5 CK [q]
2252k O 503 45, Horp R 303 &L B K 200 Z%
ET 5 SCK [a] 22 5 4547 B0 493 2%, Horh 3 i 236
2L BRIR 257 4%,

RT-PCR % 5 13 5 3 4~ 22 5% 3k 9 & (|
3). M 3,a ., R ET H B MY B — 25707
Sl On B S R 25 7 R B B A AT . R B EST-1
RS ERIEM. WK 3,b AT F 1, CK,
SCK I ET 4 ty 3 i i 58— 25417 . 4570 0 8 5 Bl
) 22 57 250 L B AHAT ] F Y SCK ik & i
/bF CK M ET, Uil EST-2 7E HAR & 1F F B IFEw
FEW, TR aE T EST-2 ik, ff EST-2
PR HT B, T g AL L EST-2 By &AW K IE
#ONE 3, Al F i, A SCKAE [ Ik 4 17 1Y Al I

M CK SCK ET

2000 bp

1 000 bp
750 bp

500 bp

200 bp
<4— B-actin

100 bp

2 cDNA 5 —f pactin H P i Ik 45 R
Fig. 2 Electrophoresis of ¢cDNA first chain p-actin gene

B1 B2 B3

M CO Cl C2 C3

b

3 RT-PCR
M. DL2000;0. [a] 5 5 ) 25 5 - Bt s A, EST-1;B. EST-2;C. EST-3;1. CK;2. SCK;3. ET
Fig. 3 RT-PCR results
M. DL2000;0. Differential fragments recovered; A, EST-1;B. EST-2;C. EST-3;1. CK;2. SCK;3. ET
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M al a2 a3 bl b2 b3 cl ¢2 ¢3 dl d2 d3

2000 bp

1000 bp
750 bp

500 bp

200 bp

100 bp

100 bp

el e2 e3 fl f2 f3 gl g2 g3 hl h2 h3

M mlm2m3 nl n2 n3 ol 02 03 pl p2 p3

B4 FR5r 225 A AR
M. DL2000; 1. CK;2. SCK;3. ET;a~p. AN 5170 41 25 51 5 (1 687 3% S g m 4ty B Sk sk &l
Fig. 4 Partial results of the differential bands

M. DL2000;1. CK;2. SCK;3. ET;a— p. Differential display results of each primer pair; The white arrows represent

appeared bands and the black arrows represent disappeared bands

K2 EBRIEFIIH Blastn [E3T &R

Table 2 The results of comparing differential expressed sequences with Blastn

JF%1 Sequence K & Length/bp

[7] ¥ FF %] Homologue sequence

— 3P Identity/ %

K& LOC100305895(LOC100305895) 76
Glycine max uncharacterized LOC100305895(LOC100305895)

JE G 5 UDP-N- £ it % 5% 4 B K N- £ 19t 2 0 g 36 7% 7% 1 SEC-like

Cicer arietinum probable 88
peptide  N-acetylglucosaminyltrans-

ferase SEC-like(LOC101506182) , transcript variant X2

EST-1 534

. (LOC101506182) , & % 1 39 4 & X2
EST-2 308 UDP-N-acetylglucosamine
EST-3 472

T Bk LR JCVI-FLL-5M12 o
Lotus japonicus clone JCVI-FLLj-5M12

17 IR — I B Rl . A AR AR EST-3 2 ARk
. TR a S EST-3 Rik, M b # )5  EST-
3ARFEEIAT .EW EST-3 & TEMaif S EEN.
2.2 ERETEVEEENW

i F GenBank H %A #7451 3 4L 45 8. A
Blastn X EST J¥ 51 #47 [A] I8 L %) (£ 2) , & B EST-

1 5 K& LOC100305895 (LOC100305895) — & Pk
k76 %, EST-2 5 W & UDP-N-Z, i % 5 % b ik
N- 2, Tk 75 W Jiie 55 %% #% 1§ SEC-like (LOC101506182)
VEFEPEBT YR X2 — 3Pk K 88% ; EST-3 5 H kit
#ipE JCVI-FLLi-5M12 —5:h 88 %,

F) F Blastx Xy EST J 471 o X, 45 2R (£3) & W]
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Table 3 The results of comparing differential expressed sequences with Blastx

¥4 Sequence K i Length/bp

[7] ¥ ¢ 4] Homologue sequence

— 3 ¥ Identity/ %

1= 4D A T - 5- W R 8 JBL S A 8 (390 a)

EST-1 034 1-deoxy-D-xylulose 5-phosphate reductoisomerase(390 aa) 02
. ; ST N-C T 2 B e T RS T (744 a)

EST-2 308 O-linked GlcNac transferase like protein(744 aa) o7

EST-3 472 Bk 3L G A 455 H [ (90 aa)  acyl-CoA-binding protein(90 aa) 97

EST-1 45 1-Jii %-D-A il 1% -5 192 38 Jit 55 440 il (390
aa) 145~195 %, E=3. 0, MR R FH H 18 4~ (I-
dentities=18/51) , A [l F AH bl 5% & £ S F0 o 27 A
(Positives=27/51) , &I R ¥ 51l — etk ik 5] 52%
EST-2 5% i% N-Z, [t 25 Wi e 56 B W (744 aa) 706
~T744 H#  E=1e-18, 4 71 7% 3L 50 36 4~ (Identi-
ties=36/39) , AH [\ FIAH U 5R FEECE FI 38 4~ (Pos-
itives=38/39) , & I R /7 41 — UMk R ik 97 %0 s EST-
3 SELENEG A 454 A (90 aa) AL E=4e52,
AR5 HEEL Ry 80 A~ (TIdentities = 80/90) , AH [A] F 4H
o5 JLHK A K 88 AN (Positives =88/90) , 4 3t ik
FF 81— Bkt R ik 97 %0

3T

WFFE W i 3 A BT 5B 1G58 T R
RWAMG T WP E . AP g R it
PR S5 TP 7726 T 2 W30 4500 T A K 4l i JE R 5
TR T A

CA BF7E R B g xt ATP & =g
ATP BN A iG shad B I e R . 2 5 A v R
SHIRZAMA R, O R B, BIgE
MR — AR mim AR, B A S AN
ATP I ATP (38 Jin4a ol 5 46 4 9 HF g 5

SE Wk

St 0 B PR A A

EST-1 0] g & f 37 40 35 S 38006 T T 244
RILP 2Rk Ho = Wy n] Be 5 B AR T 52 W X A7 2%
A EA K. EST-2 T S Mg M . 76 SCK 41
FR R AL B EST-2 Rk K & IE# )
e HEE T T 208 i s it /. EST-3
A ARG SR ) o TR LR A 456 B (ACBP),
ACBP J&—/Z 53 55 R W 1 B R % . K
TG0 B AR AR S — A TR SE I A 25 A 25
(ACB) . Be 51 4 1 Bk JEH B A 455 78 Bt 2Ll i
A R R AR . KorF ACBP 5% 00 A ) 1) /£
KRE AEAR PP AE P o 38 R 3R A= Py 36 %) )5 v
WEEZEEM ., SCK 413k35 EST-3 /i ET 41k %
ik U L S AL SR T T R R B TR AR T
BRI SENOEE/R

GenBank 15 EST-1.EST-2 EST-3 % H: [d] i
JEAI I REfR B . ARSI 5 & 20 EST J¥ 514/
AN—EieftEE R REREFAN ST GFEE . HILEW
HE— 25 313 25 T R RPN 2K cDNA I 3 A
Fr B D RE AT %€ L LA 43 B H 3 Ak BT A5 D
X HA SRR 0 5 4y LR . A Yo SRR Y
FEIR LI L 43T L S 0] B R R I R ) AT RE 2
B v 37 Ak 38R A= 800 i e AL ) A RS AR
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