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Abstract: Taking singlecell clone Scutellaria baicalensis callus as material, using the polyacrylamide gel electrophoresis

(PAGE) method, through the analysis of esterase isozyme (EST) and peroxidase isozyme (POD) enzyme band, Radix

scutellariae single-cell clone callus and the genetic characteristics of callus and strain differences in parents were studied. The

results showed that three bands were characteristics in EST and four bands were characteristics in POD in single-cell clone

Scutellaria baicalensis callus of different strains,four bands were the most and three bands were the lest in EST in different

strains,the first,the second and the third brands were the characteristic band;while the first,the third and the seventh brands

were the characteristics bands in POD;differences were found in the presence or absence the number,width,color depth,the

relative mobility of the same bands of EST and POD. There exist both genetic characteristics and strains difference in the

singlecell clones Scutellaria callus and the parental cells,and these characteristics provide a theoretical reference in genetic

characteristics and strains identification of the single-cell clone Scutellaria baicalensis (HQSC) callus.
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R3] :3% CTAB 25wk (100 mmol/L Tris-HCl pH
8.0, 25 mmol/L EDTA, 1.5 mol/L NaCl, Fi i jn 2%
B-FIE L) s A ;4 Y0 By PVP R 25 FE A & BE D 5 &
f5 + FykEE=24 : 1;CTAB/NaCl(10% CTAB,1 mol/L
NaCD ; & % B; NaCl; JC 7K Z B#; 10 mg/mL RNaseA
100 pL TE %8 #p ¥ (10 mmol/L Tris « HCl,1 mmol/L
EDTA ,pH 8. 0);3 mol/L NaAc,pH 5. 2,

%38 : TU-1901 BB R 48 41 1] L 43 6 6 BE 3 (dh 5t
) s Z36 HK =l ¥ R B DAL (FEE AR .
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Table 1 Test plan of the application of ABA,H;O, and SNP

POk HRE
Concentration/ (mg « L—1)
0(CK) 2.00 4. 00 6. 00 8.00  10.00

Treatment
ABA ¥ Abscisic acid
SNP ¥ J# Sodium nitroprusside 0(CK) 0. 25 0.50  0.75 .00  1.25

Hz O2 ¥ J¥ Hydrogen peroxide 0(CK) 0.25  0.50 0.75  1.00  1.25
1.2.2 BB CTAB #:2HCERALIH DNA  F 50 mL
BOEH A 30 mL 3% CTAB 228wk, 65°C 414
T R OKER R E TR A 4K R 20 min,
FHAK vk U8R T /K 4. PRI JE PRI 4 g BR
HLVE FTHRIMABEM 4% PVP BB ek o , sk of s
RN ARG 7 A BB 3% IR R i, R
5],65°Cilt# 30 min, B[R S) 5~7 K., HELRK
SRR EY PR RS IR, RS BT
PG T 50~100 pL EEAKH, —20°CARFEFE
1.2.3 #£f&h DNA i BERWREER A E DNA &
mb 2 pL, R 50 4%, 43 BIFE B 260 nm 1 280 nm M
BEAE I 5 W, R ESF 3418, Frdd DNA B & i 4 B 7]
FH ODzeo %ﬂ Ongo E’(J Hﬁ{ﬁﬂéﬂzgﬂj[ej :ODzso/ Ongo 1. Sy%
7N R A ) DNA; ODy, /ODygo >1.9, 78 A RNA 175
Y ;0D / ODuge <1. 7, RN A B H A 2 WAL H TS
Yu, DNA FEF A BT (ug/ pl) = 0Dy, X Fi AL X<
50/1 000,

1.2.4 ABA.H,O,.SNP X HE EXWEm HiE
1. 2. 3 W i DNA f4) 28 B TE A Ak BEARS I 7 32 , 76 A )
FAET XA [ AR HE R R — b O vk ) 8 AR 4L rp

DNA i & &, 7] A W2 H B RNA K28 T 289
JESt DNA A= 46 ARG 2 R 2k i TG B

2 BREHSW

2.1 Erh DNA 4ifF 5Tk

2.1.1 ABA fhPEERFHLF DNA 4ifF 5T ME
2R LEH, AR E R ABA LB R EL K E
CTAB ¥ B HUY DNA #f 4 fE A 2], 2.3.4 BH#
it ODygo / ODygo LAEIIETF 1. 700, Bi B 1 3 £H Fir 4R HX
/) DNA BB EE S EYR N TH:1.5.6 54
#i 9 ODygo / ODygo ELAEFE 1. 700~ 1. 900 15 FBl P9 » 40 i %5

R THEYE T,
x2 AERE ABA RpIEER G
DNA R EM==
Table 2 The purity of DNA by different

concentration ABA treatments

ABA ¥ ¥
EiRe2 L . ODsg0 ODsgo ODz60/ ODago
Abscisic acid concentration
Number Absorbance Absorbance Absorbance
/(mg e+ L™1)
1 0 0. 486 0. 269 1. 861
2 2.00 0.714 0. 442 1. 615
3 4.00 0. 495 0. 314 1.576
4 6. 00 0. 525 0. 324 1. 620
5 8.00 0. 486 0. 256 1. 897
6 10. 00 0. 785 0. 420 1. 870

2.1.2 HO, HEERALHF DNAAFES T HE
3 ATAL, AR E H, O, AbFEAIR A 414 DNA fJ ODy,
1 ODyg L AE, 2.6 5 ¥ K F 1.900, 43 H 4y 2.024 Fi
1. 964, {6 B Fr$2 B DNA R4, 5 RNA 5% He 4 4
¥I7E 1. 700~1. 900 Y N , AHXT SR UL 4, A HEY
BT

%3 AREWRE H, O, 4b12
& DNA BRA4EN~E
Table 3 The purity of DNA by

different concentration Hy Oy treatments

HoOp WeE
EiRe2 . . ODzg0 ODsgo  ODsgo/ODago
Hydrogen peroxide concentration
Number Absorbance Absorbance  Absorbance
/(mge+L"1)
1 0 0.179 0. 096 1. 865
2 0.25 0. 336 0. 166 2.024
3 0. 50 0. 257 0. 151 1. 702
4 0.75 0. 245 0.132 1. 856
5 1. 00 0. 251 0.134 1. 873
6 1.25 0. 434 0. 221 1. 964

2.1.3 SNPAb#ERHALH DNAAFEE T MFA4
ATLAE M, AR BEE SNP #ER 4 41H DNA 5 ODy, Fil
ODyg, HLABETE 1. 700~1. 900 JEFE P, BB Fr#& DNA #
ARl AT 1R 2 EE 2 RNA Tk
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F4 AEIRE SNP L BERFZH YEFAVSSS , 5 40 M PN B 1 5 BB R DNA 45 48 i 28 43
DNA #mai == 1, DNA &2 2 EH Y H,O, ¥R 3]
Table 4 The purity of DNA by different concentration SNP treatments —%ﬁ fE Hﬂ‘ 9*&% ﬁ: Wﬁ&ﬁ?ﬁ %ﬁ'ﬁﬁ E"J'{%F mfﬁﬂ @E
S T o, FEARFLL AR 2 ELOL W IEAINE 125 me/L B
Number o nlt;ZPYUhhlLiTo)ncentratlon Absorbance Absorbance  Absorbance DNA @%%ig ’iﬁﬁ 1 000 ng/ yLyﬁfﬁEﬁ%% ?HH@W%
mg * ey N N
1 0 0. 486 0.269 1.861 (CESTREERE RN LSS PN - e S u
2 0.25 0. 444 0.243 1.827
3 0.50 0.138 0. 080 1.725 ~ 1400
4 0.75 0.528 0.292 1.808 2 1200 1085
5 1.00 0.448 0.258 1.736 ﬂﬂmﬂg 1000 | 840
6 1.25 0. 414 0.233 1.777 gg 800 | 688 (i g8
£ 600 ;
2.2 FEH DNA & "2 )
z
2.2.1 ABA b¥EERFEHALIH DNA F& ME 1AL /200y

B BEE ABA A BRYE BT R4 IN, BT 32 DNA £ 6 5 &
R ISETHR R AR T8 )RR AR (LML . ABA 4y
FIRGE A APPSR, A EE Y AR AT UK
W RIS B, W AR T R Ay . MY %
HEE R » ABA BEBRE R ZIF R E RN . Y
SR A YRR YA )R IR ABA &8I, %S
Z AP TITE DY A) K DA T 494 568 A 00 ) 0 4 TG 3k 26
P R B BB SR ABA FTifs .
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1 AEKE ABALGERRALAD DNAEREE
Fig.1 DNA content of fruit organization in jujube by

different concentrations ABA treatments
2.2.2 H,O, AbBARHALIH DNA FE  HE 2 7]
AR L DNA & 21 HO0, B3 I 2 35k
FHEJE TR B 5XF R4 & 8 /NF 500 ng/pl
FALEE, 2 H, O ¥BED 0. 25 mg/L W, DNA & BB,
T+ 840 ng/pL, BEJG FF4E T B 2 RAK, H O, ¥R B R
0. 50 mg/L i}, DNA & 88, (B3 # 13 % B4 DNA
;Y HO, ¥EN L 25 mg/L i, DNA & BN 2K
WitaH, &8 1085 ng/ul, Afkm ., HO, EEYK
PUE AR M EERF S5 FY . KE HO, MEEXTH
MR FAE A, Y 32 B 1 I 95 1 38 I, AE ) 40 KD
R R KBS M, AT 5 2040 i 9 2] L R
Jigt \DNA B H e 42 73 = Efifs. 4 H0, HER
0.25 mg/L i, DNA S B RARIHN HO, firid
P B R B2, ST ) DNA & Be 3, 7™ A6 i 38 2
H RSN (R E H, O, ¥R B A2 I A, K48
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B2 ARERE HO LEBEEREHLAS DNAZE
Fig. 2 DNA content of fruit organization in jujube by

different concentrations H; O, treatments
2.2.3 SNP gh#HACRAZIF DNA & K 3 WA,
BEH SNP ¥ B fy3E I, 425 DNA #: 5 & B 28 TREG
Fhiss X8 T B R AL ML, SNP ¥ B 0. 50 mg/L
W A B AR AR, BB 345 ng/pl,0.75 mg/L K E
I FE VR BE R R, 3K 1 320 ng/pl, NOMEBHEPIA K
R B RITET 437, RRAE X AE M) AR A= W i 306 55 4 Hh
TR, TEAE ) A HTs By 480 B I 2 — R AR B 15
Sy, NOEA—-NEENES ST 5HER
B4 F 0 ROS,cGMP, Ca™ S A BBH ] T — N E A1)
ABA 5555 ™% ., XTLE 2 FE 3 Al F H,NO X &
R L DNA BN 5 ABA A HZAL X N—TJ57
HWIESE T ABA 5 NO R K R,
1 400 1320

1215
1200 1110 1120
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DNAS &

DNA content/(ng-uL™")
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3 AERE SNP 4 EiTH DNA H R~ 8
Fig. 3 DNA content of fruit organization in jujube by

different concentrations SNP treatments
3 Hi5itie
AR ER ABA AbBEAR AL DNA H) ODyso/
ODyg FL{EFEASATE 1. 700~1. 900 Ji5 B N , DNA 4fi fF 2%
SR, {EAEAh DNA &850, HAETE 1 200 ng/pl 72
453 H, O, F1 SNP Ab A 5 DNA ) ODyso / ODyeo L B 2
7% F#E 1. 700~1. 900 Z [a], DNA SifEi R, # & DNA
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FREAR F/ANFEFE 1 000 ng/pl K4,

TEAHFZAET XS R AR B R [R] — v 2
K& EH DNA 45, 7] AW & H B RNA B 2
Y Xt DNA A Y14 BT LR Rk i TIEN . SMR
ABABOHHI BT T HERE, FESTHEL K.
RNA Fi 29 G E A& 8. A IRHFAEREETW
#HG T Hy O, F1 NO HEARS I 40 % 2 R A SRR &
BT .

BBRTEPE F 260 nm Kb e iy MR AT 8 2 DAY TEE 4 34 A
M W A P L XS5 R 9 T 3, o LA WEE e s g ) B — 1)
THRENMMYIE, NS R T B SUK BR AR A ik
SRR, EINARB AR E B RN E & &,
EHRA SRR ETFEA S FAER, EFEQMH
R iR I 7E 280 nm K AL, DNA B A B H T
RNA BER AN R AT X DNA 4 A —E W52, {2
B BEARR X R SN E A K, —BIER T
Ii5) st R 300 ] — 46 s B9 ODsgo - ODgo 14 EU B PIT 7 B 1 )
alifF, 2l DNA:OD,g,/ODyg, =1. 700~1. 900; (>1. 900,
F A RNA J5Y;<<1. 600, KA EHHE HEGE,
B e it 1] s S ) [7] — 45 & 9 ODyso  ODwgo HUAE , K
INAT B E R E T Y T DNA A& B7 T %
mal, B AT IA R s ABACNO ARSI gh Fn H.O, 1E 015

ST, T T HER R FES T HEA R RNA Flk
YIRS AEY B B AR KB A,

S 30k
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Effect of ABA,H,0, and NO Donor SNP on the Gene Expression and
Development of Jujube Fruit

YANG Wei-min, DU Jing-qi,ZHAO Jun,CHU Pan-pan, LIU Bao-qi
(Department of Life Science,Lyuliang University, Lyuliang,Shanxi 033001)

Abstract: The jujube encounter overcast and rainy weather occurs the phenomenon serious in the mature period, the
physiological disease gene expression associated with abiotic or biotic stress based on. Taking Lyuliang local Mu jujube as
test material,in the jujube mature period, detection for change of DNA purity and contentby of tissue by the modified
CTAB method, gene expression of ABA,H,O, and NO in fruit development were studied. The results showed that effect
of ABA, H,0, and NO donor sodium nitroprusside (SNP) on purity and conten of DNA in fruit development had
significant difference. Treated with different concentrations of ABA in jujube fruit,the DNA ODsg,/ODyg, ratio was not
exactly in the range of 1. 700—1. 900, the purity of DNA was obvious difference. But the content of DNA was higher,
its value at 1 200 ng/uL; the DNA ODy/ODy, ratio was basically in between 1. 700 — 1. 900 with H,O, and SNP
treated, DNA with high purity. The content of DNA in the sample basically or less than or at 1 000 ng/uL. The gene
expression were obviously interfered with exogenous ABA, and induced biosynthesis of new proteins, RNA, and the
phenolic compounds,had a tendency to promote the development of jujube fruit; While effect of H, O, and NO on gene
expression or in fruit development was not very obvious.

Keywords: Mu jujube; ABA; H; O, ;NO donor SNP;DNA ; gene expression
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