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Development of EST-SSR Primers and Genetic
Relationship Analysis in Four Glycyrrhiza L. Species
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Abstract: The Glycyrrhiza L. SSRs were searched in the expressed sequence tag (EST) database of Giy-
cyrrhiza uralensis ,and the EST-SSR primers were designed by Primer 3. 0 online software. The EST-SSR
fingerprint characteristics and cluster trees of four species were then analyzed to discuss the interspecific
relationships among species and taxonomic status of the doubtful species. (1) Total 504 SSRs were identi-
fied from 441 EST sequences. There were 350 dinucleotide repeat sequences with 69. 44 % frequency,show-
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ing the dominant types in the SSRs. Both TC/AT and TA/AG types were abundant among dinucleotide re-
peat sequences. (2) The distinct bands were produced in PCR amplifications for all 40 random selected EST-
SSR primers. The polymorphic bands were observed in 15 primers,a total of 59 alleles in the 22 materials of
the Glycyrrhiza L. were observed, which appeared to be 89. 44 % polymorphic among these 15 primers with
an average of 3. 93 alleles per primers. (3) The primer 64 could amplify specific bands in 4 species. G. eu-
rycarpa had the same alleles as that of G. inflata at 180 bp site and that of G. grabra at 220 bp site,show-
ing the hybrid characteristics. (4) The cluster analysis of SSR data showed that when similarity coefficient
was 0. 82,22 materials from 4 species were clustered into 4 groups:G. uralensis in Hangjingqi, Neimenggu;
G. eurycarpa and G. grabra in Bachu, Xinjiang; G. eurycarpa and G. inflata in Shihezi, Xinjiang;G. uralen-
sis in Shihezi, Xinjiang. This cluster was in accord with the classical taxonomy. However, there was fairly
large genetic differentiation in different populations of G. eurycarpa. It may be caused by the differentiation
of sympatric parent species or introgressive hybridization. These results indicates that 15 primers is suitable
for EST-SSR analysis of Glycyrrhiza L. . It would be useful for species identification and study of genetic
variation and species relationship of Glycyrrhiza L. .

Key words:Glycyrrhiza L. ;EST;SSR;genetic relationship
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Table 1 Experimental materials and their origin

415 Code T4 Species name JR 7= 4 Origin
. R 1T AR
G. uralensis Fisch. Hangjingqi, Neimenggu
s B RUR T BT T
G. uralensis Fisch. Shihezi, Xinjiang
oty GRHE B
X G. glabra L. Bachu, Xinjiang
VST T8I R T
G. inflata Bat. Shihezi, Xinjiang
ege  HIE B
G. eurycarpa P. C. Li. Bachu, Xinjiang
[igE A

20~22

G. eurycarpa P. C. Li. Shihezi, Xinjiang
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1.2.1 S DNAREE&EN RHKRER CTAB
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B4 0.1 TE BB E 25 ng/pl JEIKHE (—20 C)
A
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Table 2 The proportions of microsatellites consisted

of different repeat motif lengths in the EST

sequences of G. uralensis Fisch.

(F el RARX um AL

Repeat type motif type Number  Proportion/ %
T #AF#R Dinucleotide 10 350 64.75
=#H 8 Trinucleotide 37 136 26. 98
JU#;AF R Tetranuleotide 12 14 2.78
Ti# 7R Pentanucleotide 2 2 0.40
NEF B Hexanucleotide 2 2 0. 40
43 SSR Total SSR 63 504 10. 96
43 EST Total EST 4600
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5 (] 3 A0 1 B R AR 220 bp Kb A A
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~8) o A4 A S BT LA A 9 5 K H R
S 2 D g R o A 0 I R T R R A =
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SSRARICH) 4 FhH w0 Jm A 4y e 1L o A 4 2R 5 4 g
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Table 3 Information of 15 EST-SSR primers in Glycyrrhiza
- B e B2 Ry EL Bl £ HE K N %
Expected size/bp polymorphic bands bands ploymorphism/ %

Primer 17 (AAC)5 201 5 5 100. 00
Primer 18 (AAC), 290 6 6 100. 00
Primer 20 (AAT) 199 1 2 50. 00
Primer 23 (AGA)5 269 3 3 100. 00
Primer 26 (ATA), 122 4 4 100. 00
Primer 28 (CA)s 146 2 4 50. 00
Primer 30 (CAG); 170 4 4 100. 00
Primer 31 (CAG); 298 4 4 100. 00
Primer 58 (TTC 195 10 10 100. 00
Primer 61 (TGO 167 3 4 75.00
Primer 64 (G 206 6 6 100. 00
Primer 65 (TC)s 211 4 4 100. 00
Primer 66 (TOn 270 2 3 66.67
Primer 68 (AGT) 10 126 4 4 100. 00
Primer 70 (AAC); 119 5 5 100. 00

Bl 1 5|4 Primer 64 7 4 f H 2= B HIY 19 SSR 2541 K%
M. Marker 20 bp ladder;1~8. B /R H 5 ;9~12. Je - H 5 13~16. iR H 517 ~22. B H &

Fig. 1 Polymorphisms showed in four Glycyrrhiza species by Primer 64
M. Marker 20 bp ladder;1—8. G. uralensis Fisch. ;9—12. G. glabra 1. ;13— 16. G. inflata Bat. ;17—22. G. eurycarpa P. C. Li.
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1% 37 8 H 5 Gouralensis
25 37 R B Gouralensis
35 R B Gouralensis
4% 37 IR B Gouralensis
96 WK H B G.glabra
1256 RRH B Glglabra
1156 RR 2 G.glabra
1735 H & G.eurycarpa
19% H 5 G.eurycarpa
1834 H & G.eurycarpa
1006 R H 5 G.glabra
2238 H 8L G.eurycarpa
2035 H & G.eurycarpa
16k 1 H % Glinflata
14k B H 2 Glinflata
15Kk B H 2 Glinflata
213 H 8L G.eurycarpa
13K R H 2 Glinflata
559 PR HE Gouralensis
6% 17 X B Gouralensis
759 7 R H 5 Gouralensis

) ) ) ) 85 f K H B Gouralensis
0.26 0.45 0.63 0.82 1.00
FHABL R %L Similarity coefficient

Kl 2 FTF SSRARICH 4 FiH B8
TP 38 1% 53 A R S ]
Fig. 2 Cluster result of four Glycyrrhiza L.

species based on SSR markers
3 1w

Varshney 48" Fl Eujayl %5 1A O K 2 $UH
Pty EST-SSR D= H R M B HREL T H
FBRAY, R R AT MR A =
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BAFIR 5 26. 9820, X 52 R R R
15 SR EST-SSR $FAEWF 58 A MIIL5 8. X
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= 20 bp A&, RN B 8 52 7 20 K R 25 1 n 5
— AR R O B TC 1 B L R T 5 e Y A 3
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JRH B EST-SSR HA% R s 5k f 52 KA A 63 Filrs
Horp TAZ T RO AL EE A 2R 10 B, DL TC/AT JB
KM B ERERIFE, LKA TA/AG, =R
Bl E AT R AN 37 Fh . i e ALY 58. 7306, E
HHITTLL AAC/TCT/GAA H E [ TCT H & b,
AP AP £ T ST IR E A A A GR g R
BT E

AW ILE T T 40 X H F 8 EST-SSR 5|97,
I X5 220y H 58 A W) A OBEHEAT 1 45 R R BL40

XF G| YA =) 51 WA S SRR R 100 4, H
T 15 MBI RA Z M, ST RS 37.50%
ST P10 Z A1 EST-SSR 5|97 H 4% . {H 2
X 15 % EST-SSR 5| ¥4 15 i 9 7= W) 2 S EH
89. 44 V5 , REARJf Hbu R AIE T 55 @ P i (1] 1) S8 437 i ] 22
Sto LR HE R 25 5 ST 1 SSR AL 43 4k 2K
Pl A, e A i b DX 43 B 1Y) 4 S S [ 4 ol 06 P
TE I 3X 15 XF EST-SSR 51975 H %)@ N 2 A R 4F
(438 FH I & AT LK 2 S 1 I 53 2% G 28 RURD O 38t 1%
G A5 By o 5 5 B AL 43 AR A

O — B H R R A A B R 5Kk g
ZUTA R B B IR S SRR R R AR
A, TE B ARFREE B B SO0 R R KR
BOGRR T REAE SR S EMESNG .
KA L XEEY, FEMFERIEE BB %
[ SR PN s i T R S E NS S8 L S LU ) (S W €1
FEM GRS SR SRR R R
SR B, SSR 48 SR o b g ELAS 5 H
55 i) 48 53 A3 1) 6 SR H R AR 180 bp 2oy A A LA A
T 88 A V] 1 2 H B [ e A kR B
LR H FAE 220 bp AbA A1, UL BB H FLAE 180
bp.220 bp MAL & 43 5 506 SR H B K R H R R
LR H e PR e 5 AN (] S A R g R R v T
il 23 DAL [ 38 23 A7 04 2 A Bl AS ] i 3 AN [ /) SSR
PIGA AR AR iR A i AT ZFEA Y SSR FR
e AMELSERE R HHREITRERRET RS
PR B0 2 38 il a2 M R H 5 O ST R Y
A, 1998 AF [ P 3B AE 20 ) (5 8 WHA 1 4
T K i A O R S 4 A B AR IR T
H1, SSR Z AT A 1 1% AR 2 or A ¥y R W 2 A
BT S RO R 25 R ALK X 5 RAPD 1)
R s R —8 IR AR H AN A, X
Wi AR A 1L 5 R B A M E R EIR.
SSR JE2 45 L R B 98 B AE 43 A 1 o H R 5 R 3
G3A OGHEH BE B RO — 3 SRS O R AR 5 1T
A1 ] 4 A R S R R RO — 3 0k
GOk F A . HCH R R PN a5 1 25 S5 KT R E] Y
A R WA ) Ja B 0 8 R e 1 i 25 5
A B AR BT 5 80 A 19 26 ARl IR 52 #78 138 I
SO0 B DR ) B — SR A A 1 LR . A R AT R e T
BEAS A 1 ) 2% B Ry S AR i 1), FL 7 38 2 38 B WL A
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