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R FE R 227 AR G AL 45 A [ 4 o ]
AL RAE R WA S A YA T R ) R el s A By
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8h & H AT 7/ ik

HFRR T B & R A 400 Rz 743 WK Y
HR R4 R0 50 KL, BEALSr 28 8 /> 48 i ik 5 R 2K
A SUZJEACR B FR L, Horp 4 10k 2848 K
AbFE(CK) 4 10Ky H R A7 K2 W (10g- L") b ¥
(AbFRAL) ¥ BT A 5 35 ILE F 25°C 1Y 1 I 35 37 46
(HH. D11 %, g7 BRE R I7 2 — ) " {5 3%,
B R I 465 45 15 35 NILIS IRH g 28 188 K A H 5 1K
R4S 2mL, B R G145 LAY B & 55, I Bl AL
FERAE T - 80°C VKA, 1T S5 E & PCR 1Y
RNA ML, B & 7d J5 115345 A 38 1Y i & 22 A
KR,
1.4 RS EHNITE

AW AE 25 2 B8 Williamson 250 B9 7 W3 E
A E AL HE 5 RI

1-¢/T,T=C
“\re-1,1<cC

X, C MR RRAE, T WAL EME , RI AR IEAE AL
NEAEE, RI >0 RPEFEAE  RI <0 Fn i dilfEH , 4
XPE A R/INSGAE R — 3, 05 AR 1% RIAE AR 4
Sty B & FOR AR T8 A B Y R (A AR 4l
Leather 251V il % ZE B BE S5 50 (1) SR 15 , 7 Hg &
TR EFRE(D) TR T=2 x (10 x X1 +9 x X2
FEPR +3 xX8 +2x X9 +X10), X FK/nEHim 24 h 1Y
KZFEL, X1 =24 h BFIC SR A 2550, X2 =48 h il
REFH, AR IEHE
1.5 SZEWBMIEN

R AR ARk [B] 1) FR R A 5 B, S IR
I AR B i A GE A RN FE H (M) s, B
XoF B K AR & BRI (E R BOR I SF- 2k k47 1
ARER M >0 AEERE, M <0 R, 46X HE K /NS1E

FHoRE—3,

1.6 HEMTF RNA MR KERURLHTEHEE
£ PCR

1.6.1 RNA #9RER—XA &% FHRF &I K

HEEAEY NG B MiniBEST Nucleic Acid Isolation
Kits, 5545 9769, B IRZS UL F17

1.6.2 R # % 1EJC RNase i C ¥ 14k B i Ay
0. Sml JCHE .08 AR AR RNA 2. OpL, Oligo
d(T) 3.0uL,ddH,0 3. OpL, IR A)ZIK R, 70C 4
1R 10min ; I A VKIA, 3min, TR ) B0 % Fm
ATHF] 5 x RT Buffer 4. OpL, ANTP 1. OpL, 52 5%
S 0. 8L, Rasin( RRI) 0. 5uL,ddH,0 13. 7uL, 4
TRFL20. OpL, BRERIRAJIZIK R ,42°C, fR il 60min; &

JEEHCE T 70°C AR5 15min, BB DS E TUKIs B4
1B, —20°CIRAE5 o

1.6.3 3l4hehikit 54 M T NCBI &H GuSQS1 %
( GenBank % 5% 5 Jfy. AM182329 ) | GubAS &
(GenBank # 3¢5 A1 . AB037203. 1 ) X Guactin &
( GenBank % 5%5 4. EU190972) , BioXM2. 6 % Primer
Premier 5. 0 ZXF TR 519, Hid Actin FEH 519
54 : GuactinF ; 5" = CCTCTCTCTTTATGCCAGTG -
3", GuactinR ;5" = GCTTCTCCTTTATGTCACGG -3', #"
R B JE . 229bp., NG UL R 51 )P 51 N
GuSQS1F: 5' =GGTCACTAATGCTTTGTTGC -3,
GuSQSIR: 5’ —=TAACTACACCTCCGAAGACT -3', 3"
W B BE . 157bp; B — A AREE G U 5 |9 )7 5 -
GubASF: 5' ~ACAGAGAGAGGATGGTGGAT -3,
GubASR: 5" = GCCAATCACCCTCTTCCAAT -3’ ¥4
HBAKFE . 209bp, DA E&SI MM AE T AY T/E (L
) A A R A FA AR

1.6.4 B HKXZF PCR

VAR FRA -

SYBR Premix;10. OpLL,5’ Primer;0. 8L ,3 ' Primer;
0.8pL, # #Z ¢cDNA: 1.0uL, ddH,0: 7. 4uL, & it
20. OpL

il & GF PR RE AR [R] i) B AL, RN RR AN R

GuSQS1 A . 94°C TAE % 3min; 94°C 2% 30s,
54°C 3Bk 30s,72°C ZEfH 30s, 3L 32 MEH; B )5 72°C
FEAH Smin

GubAS FEH . 94°C Tl A8 P 3min; 94°C ZE ¥ 30s,
55°C Bk 30s,72°C FEAH 30s, 2 32 MEI 5 72°C
FE{H Smin,

GuActin FEH ;. 94°C TZZ P4 3min; 94°C ZE M 30s,
54°C 3Bk 30s,72°C ZEfH 30s, 3L 26 MEH; £ )5 72°C
FEAH Smin

SEIFHENGE B PCR 33 M 22 IR e th £ K]
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Fig.1 The amplification curve by realtime fluroscent PCR
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Fig.2 Melting curve by realtime fluroscent PCR
1.7 HiESHELE
JIr A 5 B A1) H Excel 1 DPS 8. 01 {4 X) H: —e—CK#4
PEATAL BT —8— 4bE
105
AA
90 f AB AB  AA  AA A4
2 RS | BA
o BA BA  BA
ﬁ £z 8 60 5 BB
2.1 HEMFKEERNHERFHLZNZM BEE S
L 3 T, 20RO HE 5 7K W ek B 2 e |
-1 A RS A 3R] 22 S A B B 35 /K F- (P <0.01) " BC . . . . ,
10g- L~ H RN T/ BB B AG H 507 T A H50 (. T e
ays,

T CK 41, BEH H B 1 B K B0 R 1A &
FEAE— AR A HIAE R

NI & KBRS 45 R B R4 4 K
H5 KB 6 KM T KRNI & CK 4k & ik B
A0, H R T B 2 BORR A 3 i A I B R A P A%
PERHI RS 2 KA 3 K, M2 SRR KM Rk
552 RANES 3 KAy H BR800 W 25 T
R 1R, UEW, B B & RECWIE K, H RFp
B RB S 2 UL 2 R — A5, 5 2
KIg, i A PR b & CK 41, H 55 /b 7 5 i & %1
AW B ER LT, B 4 Kg, g5 7E—FFak
-, ERARAL FR A H R R TR R — AR CK
4 HZ W R 4 RE, i R F W A 2R E K
L ULH 10g- L AR VO H SRR 8 & /9 30 461 4F
FEARIAE B AT, BE B R R EGE R LA AR

HE— 25X H R K2 AR RN 18 B AT o
BT, K IH SR T /K 12 R % 30 1 [ B AT i &

TE : P 2 R A A R AR — AR B 3 U S AR P
BN ARIRE FHRRTE 0. 01 K FEFWBE, FH,
Note: The data is the arithmetical average of the three replicates in the
same treatment , different capital letters indicate significant difference
at 0. 01 level between different treatments and different days of
germination. The same as following.

B3 HEMFKEEXNHEMFHLZOZM
Fig.3 Effect of aqueous extracts from Glycyrrhizia uralensis

Fisch. seeds on its seeds germination

(RI<0) , BARFRIAEXT B & A (R, ) B4l 1
FHEE T X FpF B A B0 (R ) B9, 2R A TR IEsk
REFEEC (M) BT, H 5 R /K32 T RE 0 3 i H 5 R
BB & (M <0) (%£2),
2.2 HEMFKZEN GuSQS1 EE R ik H £
&L 4 a1 b PRZH H R GuSQST R 1Y
AT 23k A b P ) 1 B 8 o T A N B B CK 4,
HARARFRES 1 A 3 KB 2 ATk e 4y
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x2 HEMFKRENEEMFHEZNZM
Table 2 Effect of aqueous extracts from Glycyrrhizia

uralensis Fisch. seeds on its germination

Eiz1a CK 4 AbFREH
Index Control group Treatment group
GR/ % 76 +22a 62 +24h
Rl - -0.052
Rl - -0.22
M - -0.14

TE M LAWK SR TN A B AR L R R AR 2853808 . NG
YL F RPN [ Ab PR R] Y 28 57 S, %) IR 2 R0 0 I 2 0 A L
“ =T FOR TR

Note: M is the average sum of germination rate and germination speed
indexRI. Different lowercase letters indicate significant difference at 0. 05

level between different treatments. ‘ -’ : The control group and the control

group were compared with their own data, no meaning.

SR 27.92 F35. 42, JZAH R EHE] CK 2079 150. 85% F11
170.59% ) , 55 4 K BF GuSQS1 FE K #y A XF 2 ik &
(10.75) WE T CK 41 (4.64) ,J& CK 1 131. 68% , {H.
MH RS 5 RASKEFRZH H 2 A GuSQS1 5 KA AH X
FIR EAFFEAL T AR LT CK 4,

Giitor M M, 5 CK AL, kbR AH fEAS B 2%
PEHEM T A & GuSQS1 K A F ik ; i ib B R 5
M5, GuSQS1 BPRITE H HRp 1 Aol 7 v i 335 vy 0
WAL TS 1 ~ 55 3 K s EAFERON T 7, 2L FH4H 26
3 RIUHEFF GuSQS1 K& A9 AH X 21k AR o 3
THA, w125 38 10g - L' 9 H 5RP /K IR X — e
JETE B A AL PRI A] R 3d, PR BERF R AE ) 3d i, AT L
MR i H B R 5 H RLRR G W AH G Y GuSQST %k
Ik,
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uSQS1 gene
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Fig.4 Effect of aqueous extracts from Glycyrrhizia uralensis

Fisch. seeds on relative expression of GuSQS1 gene
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Fig.5 Effect of aqueous extracts from Glycyrrhizia uralensis

Fisch. seeds on relative expression of GubAS gene
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Effect of Aqueous Extracts From Glycyrrhiza uralensis Fisch. Seeds
on Its Seed Germination and Genes Relative Expression of
GuSQS1 and GubAS

ZHANG Doudou LIANG Xinhua WANG Jun
(College of Biological Science, Ningxia University, Yinchuan ,Ningxia 750021)

Abstract : To characterize the autointoxication potential of Glycyrrhiza uralensis Fisch. , the influences of Aqueous extract
from seeds of G. wralensis at a concentration of 10g + L ™" on germination and relative expression of GuSQS1 and GubAS
were studied. The results indicated that the germination rate of G. uralensis seeds in the aqueous extract was 62% ,
which is significantly lower than the germination rate of 76% in the pure water treatment. The aqueous extract treatment
also significantly inhibited the GubAS gene expression. In contrast, the aqueous extract promoted the relative expression
of the GuSQS1 gene. Therefore, it was concluded that the seed aqueous extract of G. wuralensis can inhibit its seed
germination and have significant but distinct effects on the expression of two key genes involved in the bio-synthesis
pathway of glycyrrhizic acid. The findings of high autointoxication of G. uralensis seeds should be valuable for agronomic
production of the species.

Keywords : Glycyrrhiza uralensis Fisch. , aqueous extracts, germination, gene expression, real-time PCR, allelopathy,

auto toxictity





