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Genetic diversity of germplasm resources of Gentiana straminea from Tibet of China
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Abstract: Objective To study the genetic diversity of 17 samples of Gentiana straminea from different habitats of Tibet. Methods
Sampling in populations was carried out, and the related species G. crassicaulis from the same area was as the out group; nr DNA ITS
sequences were amplified and analyzed; UPGMA systematic tree was constructed. Results One polymorphic site of G. straminea
from Tibet was found; the six samples of out group have the identical DNA ITS sequences. Conclusion The difference between G.
straminea and the out group is obvious; seventeen samples of G. straminea from different habitats are divided into two groups; genetic
diversity is more abundant; the result could provide the basic reference for the quality evaluation and the construction of core
germplasm of G. straminea in Tibet.
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Table 1 Samples and voucher specimens
B HPAE WK /m S SEAEARA S RAEHL

WKAETL G. straminea N 31°55.634' 4141 BQl XZ201213-1 TP 30 oy b X B 5 B Sl 3

CFER D E 94°01.957’ BQ2 XZ7201213-2 [ %) i AR A =S A PR R

BQ3 XZ7201213-3 VU pHh b X B2 7 Ll 10 o
WKAETL G. straminea N31°23.178' 4138 DQI XZ7201215-1 [l RS R AT = = 8y 5y N SV N ]
B 2D E 95°49.844' DQ2 XZ201215-2 VG e B R ] LB HE A 0
DQ3 XZ201215-3 VG 7R 5 R ] LB HE A 0 R
DQ4 XZ7201215-4 VU2 AL X T EL M A I 2
DQ5 XZ201215-5 Va7 X TR S A B A
DQ6 XZ7201215-6 PG 2 X T S P HEA 3 R
DQ7 XZ201215-7 VO A X T R S A B B
FRAEIL G. straminea N 31°22.598' 4225 DQS XZ201216-1 PGS A T B A 0 R
(Ff5 3D E 95°52.146' DQ9 XZ201216-2 DU B LI T T P HEA) BRI B
DQ10 XZ201216-3 VEE S AR T B HE A 10 Bt
DQ11 XZ201216-4 PG 2 X L1 B HEAS 1 5
DQI2 XZ201216-5 VOIS A T 7 B P HE A 10
DQI13 XZ7201216-6 PasE B AHL X T 7 SO HEAR B 0 H
DQ14 XZ7201216-7 P R DX T B HEA B R
22590 G. crassicaulis N 31°21.458' 4561 CJl XZ201214-1 P S R DX T B HEAT L3 R
CINERD) E 95°52.533" Cl2 XZ7201214-2 VU 5 A X ] EL U HE A 1L 3 e
Cl3 XZ7201214-3 VG S A DK T 7 B HE A L 3t
CJ4 XZ7201214-4 VG E A DK T B HE A L 3 et
cJs XZ201214-5 Va8 AR X T S A Ll b
cJe6 XZ7201214-6 Va3 DK TR SR L3

2 AE 95 CHiAEE 4 min, 95 ‘CAE 305, 59 ‘CiR K 45s,

2.1 [ DNAEH

RAESAEAB L, fE PO T e, W
[l 5246 % 5 B 20 CUKAH « 4 CTAB YA LR L,
W AR SRS LS, DNA
22 PCRi 1%

FIF nrDNA ITS [X (138 H 934 519 YP1 #1 YP4
BATZESI Y S, 51 FE WM YPL A
5'-GGAAGTAGAAGTCGTAACAAGG-3’, YP4
5"-TCCTCCGCTTATTGATATGC-3’, PCR JZ N 7E 20
ul PIRNVARRPAT . RNV S 10X iR 2
pL, MgCl, (25 mmol/L) 1.8 uL, L35 [4%) YP1 (10
pmol/L) 0.6 puL, #5714 YP4 (10 pmol/L) 0.6 pL,
dNTP Mix (£ 10 mmol/L) 0.5 uL, Taq DNA %
(5U/uL) 0.2 uL, R DNA Fiké 20 £5 5 A 2
ul, JIANZLEB T /KAE 20 uLo BHMEX I N 2 ul 25
BT K, BB DNA. W {E (Eppendorf
Mastercycler Pro S) PCR ¢ 34T, AR ZH N -

72 ‘CHEAF 1 min, 331 AMEH, )5 72 CLEffigh
7% 10 min.
2.3 nrDNA ITS XFFIE

PCR #3871 28 By I Wi g rELK AN, 7 700
bp AFIEMWI ST o PEIE ISR A AR AT PR A
w4l M (Axygen JiE[FIBGAF & 2litk, ABI
3730x1 B FACITD o WF51404 YP1.
24 FHEIES

ITS1 FITS2 X [ 1k Y5 H 2 7% GenBank ' i
JIHJEZE SR ITS XS, Brfd sl AT B
i MEGAS5.0. MegAlign7.1.0 (44) HAFHE4T 5047
3 4R
31 BHAKITS XF7F

ELH L 3 BRI TURI ITS X 474158 4 — 5L,
K44 627 bp, oA ITST X4 233 bp, 5.8 S X
h 164 bp, ITS2 [X 4 230 bp, Ja kA AL TH) TCAT 2
25t THE 2 ANEEE 14 RRAETLI 1TS X 42741
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SE4 8, KEERIh 627 bp, HoAr ITST X 233 bp,
5.8 S Xk 164 bp, 1TS2 [X 230 bp, JHAfPIFEHITG
PSS THE 6 iHIZERILN ITS KAPAIK
R e, KRN 625 bp, JiH1 ITST X4 230 bp,
5.8 S XA 164 bp, ITS2 [X 4 231 bp, JEEENFESHIRIC
PR ZESE . BFEAHIITS XA Sl o W3 2.

32 RREAAEREEITS XFFIHHH

JITIN E 6 23 40 FE S A TTS X A3 TE 2 A £
I R BRI 5 T & B MFESTE 1TS
X6 537 A8 (7 F ITS2 XD a2 A ER, B
BRERZAL A C, T BN A T,
R 3 (B 1.

x2 ITSXFIKERGHCE
Table 2 Sequence length and G + C content

FE it g5 T/% C/% Al % G/% G+C/% ITS1/bp 58S/bp ITS2/bp K/ bp
BQ1—BQ3 17.54 29.67 22.97 29.82 59.49 233 164 230 627
DQ1—DQ14 17.70 29.51 22.97 29.82 59.33 233 164 230 627
CJ1—CJ6 17.76 29.92 22.72 29.60 59.52 230 164 231 625

FRAETC S AP R R I A e 2 My i e 4 e

s (BHELAEM. THLIEMSZ R A 9 A
8 M ZER), FIK 2 MR TAT X )

B ZEZ 00 ITS X FPHIE AN S RE, Fgdt
UPGMA R0 . g5 EoR, SMEHFRMEEN—3;
IRAE TR R 2 25 B EL IR S T i B AE
a2, SR LA 2.

) }

TTGCCCCAAC TTGCCTCAAC

ey ey

L SRR TURE T ERRAEIURE
1 FRIEFLITS X M= E

Fig. 1 Polymorphic site of G. straminea in ITS sequences
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Fig. 2 UPGMA systematic tree based on ITS sequences

5T nrDNA ITS X3 4R 1) 70 1 R G0,
SERGIEE SR A B RAETUR N T3
B4R BN 3, BFE 3 MR — 3,
KPS IR — 32 [R5 25 25 JUFh ] 9 41
H KT . 7R L nrDNA ITS X ¥ 4128 73 Fhrid,
PEAT PG 8RR 46 JT R 0T B8 U5 1R bt AR 22 A P O e
f. A% T ISSR. AFLP 25 D) 4% i 7m s g 46 B
(77951, nrDNA ITS X7 5100 5 92 7] k43 Bk
AN TS B . PARRS G 1) 22 A MEAT 55 B AT
1L/ N LR O & =T

RSB . A KHEEEZ R, AN -
b PRI RRAL TUAE AT 085 5 S 20 i T LR Re AP AE 2
Fto ASZIGHILHE T V5 RAR LI 2 25 PR 50
PERT, AT ST 5 BRAETU LA R e L 208 5
JEFAHIE, LU nrDNA ITS [X 7 51) 02 7538 45 i 25° i
FILLR” SCAb SR 0T, MFRR AT

S E 30k
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