F @ ¥ 2013013):111~116

- YRR -

1T 3R i1E miR398 X HE &= H1 214 /Y 22 M
A% 2R FRkE T #H R AKE

(PUALARMRBHE R P2 BRI R 712100)

W OE.EERRM L MET B MIR398 i & & B4R, M ERAITTH AR XL, R
THARME TREFAARELE T IEHTREANET AR EEMARKRSETHER. 4
R AW LRI R I d I MIR398 A RN E P, 55 AR Ak, 4 A HWELE T Fha T
A_BEERET BT H4EAH A5, MERSF N B, ZRELRHA T mR398 £H

HFIEPHER.
KR :miR398; FEFL N 5 M s Hr Bk
hESHES S 572

TR FBHEMEETAR, TR EREK
ZEH R Ry B TR S MK

FE—EEBN AEEA8P), B ML A EENFHY RS T
A My A5 TAE, E-mail: namelessfit@hotmail, com.
FEEEF:AAEAI), B . H L, 818 AL 2R FHEM G

SCERFRINAG A XEHHE:1001—0009(2013)13—0111—06

TR N B 2 A 2 A A B oy ARG 2 AL {8 A 90 5 i
PRI AR AL, I A B L BE S . T AR R ) WF T R B
miRNA /&R —FEZ AR TRt S 5 2 E Y ik
W o7 A1 S Y o AR S, Sunkar %5 7E T 8L R
Vo BT BRI A T AR I R IT Al A /) RNA SCHE 88
FIEHE T miR398 45 26 A5 0 5% i 38 07 2 #H 5% #)

2F EWFEHA T4, E-mail: wuyongjun@nwsuaf. edu. cn.
ESTR:ZRAFMFALEFTALTHAB RO RMAFL
A B B (30600384 5 3 Jb RAAFH K F K 5 & 4] b 5 it
X FBRA

W5 H H#:2013—03—19

miRNAs, Jones-Rhoades % SR I T H 85 B 41 2 1 J7
e RLEh T I T 480 RE I K R 2 R 4 R+ AR S I
miR398 F %, H X A IE 3 Al : miR398a, miR398b
1l miR398c, HH miR398b 15 miR398c { M FH52 4

Analysis of the Correlation Between Baicalin and Peroxidase Activity in the Callus of
Scutellaria baicalensi Georgi

JIAO Zhan-zhan,ZHANG Dong-xiang,ZHAOQ Jing,JIA Bin, MENG Qing-wei,ZHANG Chao
(College of Life Science and Forestry,Qigihar University,Qigihar, Heilongjiang 161006)

Abstract; Taking the callus of Scutellaria baicalensis Georgi as material, the relationship between the variation of
peroxidase activity and baicalin secondary synthesis in the growth process of the callus of Scutellaria baicalensis Georgi
were studied. The results showed that during the growth cycle (27 days) of the callus of Scutellaria baicalensis Georgi,
the activity of the level of peroxidase and the accumulation of baicalin was positively correlated. During the former 15 days
of the growth cycle of the callus of Scutellaria baicalensis Georgi, the skullcap callus was in its growth phase. The
activity of the peroxidase express at a low level. The synthesis of baicalin was slow. During 15 to 21 days,the callus was
in its stable phase. The activity of peroxidase express at high levels and reached its maximum,at the same time baicalin
rapidly synthetised and reached its maximum. During 21 to 27 days,the callus was in its aging period, while the activity of
peroxidase reduced. The synthesis of baicalin almost stopped. L, (3*) orthogonal table was used to optimize the ratio of
medium 6-BA, carbon sources, nitrogen sources, the pH. The optimal culture conditions were 6-BA 2 mg/L, carbon
source: 20 g sucrose+10 g glucose,nitrogen source (NH, ") 30 mmol/L,pH 6. 0.

Key words: Scutellaria baicalensis Georgi;callus;baicalin;peroxidase activity;orthogonal design
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A, i miR398a {UAX7E 3" G — T HBR S
miR398b.miR398c A A", miR398 7£ M B 7+ Rk fg
F43RSF MR 1% miRNA 7] RE7E 22 Fh A= 4 B Ak LR Wy 0
Jifr3 7 25 Wi B AR A 4B . Jones-Rhoades 2577 5 3 X
miR398 () # 3 P 47 B0 L & 5 RACE # R #4756
UE, 7280 miR398 A REHE [ 4R CSD1 -4k CSD2
UK 45 R C AL TR V(COX56. 1), H
CSD1 L)} CSD2 #8257 AW A8 i ma i . 3% H
A RERS R T miR398 ZEAEYIPL IR R Pl e R IE—E
,f/ﬁ)gﬁ[w] .

AR ISE o 44 HE miR398 3of 323k (7 B R MR B, 7
AKX H RIS, B 7616 7 miR398 Xt
KHF P R AERE R T, DL O 3 R R H R RS
% A RAEYI T R AR IR LS A .

1 #MBS5SF*
L1 R@ette

HEIR B L 37 A B DL RE I AR EC K R P b AR bk
B KB AR B LR E AT

BRI FITORL : E. coli \DH 5o 8% 3% 75 40 il AR 588 R AT
B GV3101 iz Se i % {77 s pBII21 ki FAb R A
BT

Bk 2410 : Tag DNA R A B 55 5 1 4 ) B
Xba 1.Sac 1. T, #E . 0. 01 % BSA, Il F TAKARA 2>
7, Plasmid Mini Kitl(OMEGA /A ®)) ; 8149 i 4 K 3 A
ARGH RN R, AFXEHE R, RIEE,6-BA,
NAA,

L2 R®rk

L2.1 ARIBBAEWME I MS BERIES R
FRIMLK B (121°C, 20 min) , IR IF Al F R HH 2060 H
JKAH 10 min J5 FHICHE K #REE 3 U M S Fh 34T
FIREFRE E LA B I E KW R, B O RS, vkEE
ACHESE 2 d JFIEIESE 1 AL FrIRK 3 em ZEG B, FIl AR
T I BRI R IR T AR ARER , I ph b R 3, /N
DIRAEREFCEFRL  BA=1: 20&FE)H., 8l
FIFIESE 10 d J5 , A CTAB 3R BUN R ST 3L 41 DNA,
FI ] Primer premier 5.0 %1l 5 7F miR398 &3] 47,
PCR ##4 F57F miR398 Rijfk 4+ B Bt , %f PCR ¥4~
Y47 B (Tiangen, L5 . % pBI121 # k5 PCR ¥~
3 H ) miR398 I Xba T Sac T#k47 XUEE UK pBI121 #;
R GUS 2 5 F miR398 4 XU B )5 #E AL B,
miR398 i T, DNA # #:#iiE£:3 pBl121 ik b, &
J& e Ak DHb5 o JRSZZS 4T, 5 16 L 35 37 L 48 iR - il 1) 4
FE FII P 56 E o

L.2.2 #EEPURFEMRSE B DHS B K3
FRIG BEBUTCRL, F B 5% A vh e AL B R Z A RAT B, ik
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HRBA M 7 e A G 3 B v R o AT A SO 3R i JRAR
(TOHF—RTO R I 4 A% =51 ¥ 17 PCR
ORI 40 R I B A PR 40
1.2.3 SEEPUHEGLEEAN PR KRN R4 H
R/INHR I Py 5 TR 0 A ok A 0 FRAE ) R 3R 208 77 +
W R PREL 10 bk, WRERER 22~27°C, 06 14 h,
B 1 d BEFERK AR RE A KBS 7 R 5K
R,
1.3 THWE

FK 10 d J5 , BUEYIRT B o 2R FI 3R BR S5 e w0l s
AR RS - B U R (R A B SR AR M B = Ik
FEML A B S RRAGRAE hZREm N,
2 BRESW
2.1 miR398 #TEfE

MRYEI S IF 25 1 41 A1 miRBase 448 22 548 7] %0,
MIR398a fii TR IF 2 S Y fk, Bk i Be K B
105 bp, MIR398b fii F R IT 5 5 Y ik, Btk 7 B
116 bp, 7E 2 NFEEHALE w519, 6 & MIR398a
F1 MIR398b BijfA i i Bt 4351k 229 bp F1 500 bp, MK
PRI 20 rh E B P 5 e B DK A T A R DL 1, i 1A
%S 58UE EF FIA 100 % i R 1E 181 5 | #
A Xba TREVIRLE R 5 1WA Sac TREYI AL XS]
J5 4 DNA cleanup Kit [t ,

. | 1000 bp
| 750 bp

500 bp
250 bp

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

100 bp 500 bp—=

1 ath-miR398 B BE B4k 5 B K 52 &
I : A:ath-miR398a B f A B (1: miR398a M:D 2 000 marker) ; B
ath-miR398b A& H Bt (1:miR398a M:D 2 000 marker),
Fig.1 Ath-miR398 precursor fragment
Note: A:ath-miR398a precursor fragment (1:miR398a M:D 2 000
marker) ; B; ath- miR398b precursor fragment (1: miR398a M:D 2 000

marker).

2.2 WAFRRBRIAKAMEE

M 2 AT, pBI-121 ik AR & 35S WK GUS
FEPH L, NOS IR -R AR N . pBI-121 FI A Xba T#1Sac 1
XUV 5 53 GUS 2, 25 R i 3 B, B kL E
PR, GUS H K fps & GUS B KRB T 345,
XU I B R B B A A Bk pBI-121 3L
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Bl Berp, B EEERE BUER 35S a1, il &
Xba THN Sac TGV 5 . 454k DH5o, BEFHM: T0RE , 32
JECRLAEE Y5 3% BORLI > , L pBI-121 #R44 F % 35S W7
S1YMF. mE 4, %IRRT IEEA B
I EAFE B, L) miR398b i , 5 FH A T 20 2k
FFHALRFFE GV3101, i — L LR,

NOS Kan#i 358 GUS Lo
promoter [ | TEZER promoter LR

B2 FiE#H4E pBl121 f T-DNA K944
Fig. 2 The T-DNA region of vector pBI-121

> [O]gil332002898|gb|CP002688.1|
Length=26975502

Features in this part of subject sequence: )
Core-2/I-branching beta-1.6-N-acetylglucosaminyltransfera...

Score = 902 bits(1000),Expec = 0.0
Identities = 500/500(100%),Gaps = 0/500(0%)
Strand = Plus/Plus

MBI B

GUSHER F B

B 3 pBII21 Bt WEGY] 4R
E:l:PBI—lZl XM@’QJ;Z:Xba I$E§’91;3:Sac Iﬁm‘w;‘l:PBI‘lZl Jﬁ
$i3M:D 2 000 marker,

Fig. 3 Double restriction enzymes Digest of pBI-121
Note:1:pBI-121 double enzymes digestion;2: Xba [ digestion;3: Sac |
digestion ;4. pBI-121 plasmid; M:D 2 000 marker.

Arabidopsis thaliana chromosome 5, complete sequence

Sort alignments for this subject sequence by:

E value Score Percent identity
Query start position Subject start position

Quy O OGN TOTACTACAAATIOTTOTOGTGE 10
Sbjct 4690846 TATCCCAAACATAATGAATGCCACATAACTTGCTCGTGTACTACACAATTGTTGTGGTGT 4690905
Q10T AT TN TGICTGIGTAT T AT T CONCATOT TG 16
Sbjct 4690906 TATTGTGTACTACCCAATCCATTCATTGTCTGTGTATTTATAGTTTCCAGCATGTT TGAG 4690965
Quy 10 OO TOMATG MMM AT TOMTTATOATGMGETAG TG 28
Sbjct 4690966 ACAAACCAAAACTCAAAATGTAATAACAAGAAGATATCAATATATCATGAAGGTAGTGGA 4691025
Quy OO TONATIAGMOACICGATIATEAGRETOTITGCGETACGTCH 28
Sbjct 4691026 TCTCGACAGGGT TGATATGAGAACACACGAGTAATCAACGGCTGTAATGACGCTACGTCA 4691085
Quy W I TOgT T TICICNg G CoreTogTAGeTET T TOTAGE 8
Sbjct 4691086 TTGTTACAGCTCTCGTTTTCATGTGTTCTCAGGTCACCCCTGCTGAGCTCTTTCTCTACC — 4691145
Quy M NI A0 TTTACIEAT AN GOTGTANGTTTCTATET 408
Sbjct 4691146 GTCCATCTTTTATCAAGGCTGGCTTTTACTCATTTACCAAATGGTGTAAGTTTCTATGTA 4691205
Quy 9 TIGTOATSGTMGTAT AN AATCACA N ACANTIOTACAMEATAGT 46
Sbjct 4691206 AATTCGTCATCGTAAGTAT TACAGATGAAATCACAGAAGTACAATTGTACAAACAT AGTA 4691265

E 4 8% miR398b Bk BillF %R Blast &R
Fig. 4 The sequence result of miR398b

2.3 EFLPHF IR

IR T v, S R IB B LE ARITE S
PCR %52 , W\ 5 AT LLE A5 WARFF I R 483 T
PCR #:%, UERA B 0 - BB S R 8k b, etk
FIFH & B R AR AT B 5 4L 30 d Z2 5 AR o 4, 46
W IE AEVEPERE S (500 mg/ L Car 1 100 mg/L Kan
B MS 55750 R A RG4S, Ll miR398b
S, N 6 R 7 AT LLE 1, 4% pBl-miR398b 26 it
PURFT R Y S A H S B A B A R 3R
FIEFEAEK,

BHHHHERE 1L 0~1.5 cm B G HY) T3 &4
200 pg/mL Car 1 100 mg/L Kan M4 R 557 1T
MR, 2~3 RGP, RRAKE 1.0 em
LRI OB R E LB, BRI 1 KR AR

2000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

5 FURHEEE PCR=YHKER
#:1,4:miR398a;2,5:miR398b; 3,6 : IPSI-miR398 mimicry;M:marker,
Fig. 5 Electrophoresis result of transformed
Agrobacterium tume faciens’ colony PCR
Note:1, 4: miR398a; 2, 5: miR398b; 3, 6 IPS1-miR398 mimicry; M:

marker,
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E6 ZRTERUEEERERE LRINTERGHEAR

Fig. 6 Antibiotic-resistance Agrobacterium

tumefaciens’ infected callus

EpBI-miR398bHH
FORLAAT TR (R YA

AFEALHVAAT R Y

7 RIFASLHERE
78 B R IFAARAT R G 1 it B 5 28 5 47 - £ % pBI-miR398b &
S FORLARAT B 5 it 2 R TR E
Fig. 7 Antibiotic selected Agrobacterium
tumefaciens’ infected leaves
Note: Left: None transformated Agrobacterium tume faciens’ infected

leaves; Right: Recombined plasmid transformated Agrobacterium

tume faciens’ infected leaves.

i 7 // i

_
B8 HEEBEEMERES

Fig. 8 Transgenic Nicotiana tabacum rooting

Yool R i 2 A58 N A B BRI . A 8 A
9 B BRI RE AT LR A K
2.4 BB DR R B A LA T

PREUTT A bk B9 38 D 4 DNA 3 DUH R AR k17
PCR % &, i 10 AT LUE M, ZiX B R HRE T
miR398b FHEFE I FHAERE k. BT 3 B0 7 I8 4 B R 2
79 500 bp, HAARLLH E B S5 FrAUR bk R AE
HAVES PP B A bk . I L IRTE 1~6 S Pk
H9 6 /> FEPERE I IR AR O R X S MR RS2 5, LB

114

B Hal4gEpHEERLH

Fig. 9 Antibiotic selected seedlings transplanting

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

B 10 HiiEHEskE PCR £7E
7 :M:D 2 000 marker;1~6. P #k ; 7. pBI-miR398b T 4H i hr
X B 5 8 AR AR AR B
Fig. 10 The PCR identify of transgenic tobacco
Note: M: D 2 000 marker; 1 ~ 6: Resisted plant; 7: pBI - miR398b

recombined plasmid transformated Agrobacterium tumefaciens > infected

plant;8: Wild-type plant.
SeEffieZ .
2.5 FEHEDI R AP BRI

3MH G R T AU B FD 7, 5 5578 100 mg/L
Kan $i 3R BHEATHUMERLE, & 25 9000, &l
1w, AR 2 G BRI ER LG, EHEE NS
. I MHBE#ATRMEAE, %K 10 dJ5H
miR398 Ty AATCIBTEM i R/NE SRtk & bR B B A Ny
iy ac)iop N

F P 13 T 0 4R B B 7 e R R R B e

11 TR FENBHFEAEERE ERNRFERFR

Fig. 11 Germination of seeds on antibiotic medium
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MR A RR R I AR R 2 10. 60, BLEA R 5
IR B S BB T HOTE BRBE R TP AR A, N
Yo I BAE Y RN A AR BE i 8 n 2 — IR T 1 7E
W TRIEZ B ERE., HENEREMN R HR

#miR398b Tt

W R LB A AU B P T RS R 24. 306, Rk
TR RN A BRI NG 52 20 i 00 T L EP AR RO, YR RS AR
SRAE AR 1A P B R Y 00 S5 7 A T DI R e e
RR B LR R I IR 4. 9%,

12 EEERE T, RAERHEF 4 B kil e

Fig. 12 'The growth condition after drought processing of transgenic T,

25 5 %
Ezo— = N Bos m
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\5:‘315_ g 20

Eﬂ i 15 |
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=4 %10—

4

o= 5 ]‘E 5

#£miR398 Tift A Y

#miR398 T:ft

PR ##miR398 Tt PR

B13 MERA_B.BERETUEER

Fig. 13 Result of Pro,MDA,superoxide anion radical content

3 itig

H M 2004 4F miRNA398 B W Zhu &1 TEfE )5
PG miRNA B 588 AR (5] . MIRNA. fry #1 25
Kl CSD1 i1 CSD2 #f & Witk SEAEAE W A B M 48 (Re-
active oxygen species, ROS) R Z P K EEHE E E /E
FARO1 . ROS SEAE YA P9 6 A 1R F A B R A 7= A
FI B4, 8 HE O TR E— R e, 2 Y
WIRNBIE AL B0 2 8 R Z S ha e, b A
) KRR A P B A5 B o 7 A it B ) ROS, H &2 if
S NADPH /L% 4 ROS, ROS 4 B & —Fh 41 i
BR, MKERN ROS X 41 4 & & R F. m
miR398 ZEAE YA N3R35 & 28 T4 B 35 m 2 ) 1
El Bt Ak e i sz AR a1,

RS TR R % AT miR398, 7% 1 K AE
PRH g CSD AT 8, S BT i JE Y ik R AL B 38 e T
ZhE S AR, 3T #3k miR398b (1 T AHE S, & A i
BB BRARE 10%XEH.,

WFFE R A8 Wy 1k 9 R Rl ) TR 2 2 Fh 2 AR,
AU F miRNA 3 —Ff 8 465 o 1, HoAS B i 2 —
Pl 4% R 8 45 05 . — FF miRNA 7] DL ¥ £ F

mRNA, 1 2 7] Z 5 i) miRNA -t £ 3 5] J8 % —F
mRNA &K, Hla0i%R %% B miR398, A {LFEHE
YZARA. TR REULELEME TRERES
Ak, 1 5L 3% 8 — 2o R A= P il 38 B, L3R Ik B S AH N
HIAEAL, Jagadeeswaran 2517 ] T {5 B4 AT B8 7 Ah 2L
Y5 A8 Fh 19 & 3 Pst DC3000 (avrRpml1) 5f Pst DC3000
(avrRpt2) B K AR G 00 ma FF i B A0 0 5K T miR398
BRIk 23] T M, 7 B miR398 A L) 4538 i &2 Fh A=
YIaAEAE M i B 77 A2 ) mRNA, 73 4 miR398 5 CSD
Z TR R E 2. G CSD2 5 miR398 2 [i]
REFEEI B E W FAHEME, 41 Moeder™ % & BLIR
B 3L R 454 CSD2 mRNA (9 5° UTR, i 1548 B 7+ F1
JHF H CSD2 mRNA ) 8 %€ M 3 3% , f# /3 miR398 X}
CSD2 My JA¥3 R 82 T %

WY T 20 F 5EM SR BiE LR
T EAE A B IA 5, TR Bk B IR i AL = =2
—, HE PR, 7 miR398b T, UMMk, W _ESE&A R
2494, SREHBET HMEO) BB AME. 7
TEFGT EYERANBEERS &S E I, miEn
HIIERR & B — R E b R T Y WP, Ji 8
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B AR H R RER T s Ah.

XFF T ARTEAS 2 8 LA K A B AR bR B A 7T LU
th ,miR398 X M B Hi B8 7 5 A — S 5, ELAK 5
ETAEFEFEN T, AUk #E— P BT5E .

HHTA 3¢ miRNA (#F5E FEEH T miRNA
WrBIEE DY, 3 F miRNA H BRI R Z W,
X miRNA BAKTIRE MBS, BR T T BT HL T e
WA EFRESH EiFRE N FHE%S S, AR E 2 mE K
J52 W DR 7 4 i 42 T A, 22 R ORI TR 4 I 4 BL
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Effect of Over-expressed miR398 on the Drought Resistance of Nicotiana tabacum

YAN Qin-feng, LI Ke-you,SHI Zhen-nan, WANG Lin, WU Yong-jun
(College of Life Sciences,Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100)

Abstract: Taking Nicotiana tabacum as material, an over - expressing MIR398 plasmid vector was constructed and

introduced into the Nicotiana tabacum successfully. Some physiological indicators such as superoxide anion radical,

malondialdehyde (MDA) and proline (Pro) content was studied and compared between wild-type tabacum and transgenic

plant T, generation. The results showed that MDA and superoxide anion radical content accumulated more than wild-type

plant, while Pro content was declined under the drought stress in the transgenic plant. This result further proved the role

of miR398 in plant drought resistance.

Key words: MiR398 ; transgenic; Nicotiana tabacum ;drought resistance
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