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ISSR analysis on genetic diversity of Ferula syreitschikowii in Xinjiang province
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Abstract: Objectlve To study the genetic relationship and genetic diversity of Ferula syreitschikowii germplasm resources in
Xinjiang province. Methods A total of 96 F. syreitschikowii germplasm resources of Xinjiang province were used as experimental
materials. Fifteen primers selected from 33 ISSR primers could obtain high polymorphism and reproducibility bands for ISSR
molecular marker analysis. Results Total by 292 DNA bands were amplified including 289 polymarphic bands, counting for 99.01%.
Genetic similarity analysis showed F. syreitschikowii germplasm resources of Xinjiang province with high genetic diversity. Through
the statistical software analysis, the average number of effective alleles was 1.725 6, the average Nei’s genetic diversity index was
0.4048, the average Shannon’s information index was 0.587 9, and the genetic similarity coefficients among tested clones ranged from
0.500 0 to 0.828 7. These 96 germplasm resources were divided into two groups and 13 subgroups by UPGMA analysis, which could
distinguish the germplasm resources from different sources. Conclusion From the molecular level, it reveals the relationship between
the geographical distribution of F. syreitschikowii and the germplasm resources and higher genetic diversity of germplasm resources,
which provids basis for identification of F. syreitschikowii varieties.
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AR 5 6t e o] B DR R ) 0 A 1 L, 2015 4F 4
J22 2016 4F 6 FHRASHT s B BRAM AL 5 96
By o FEHPIRE 22 b B R 2 Bt et AR 2 5 1 PRAH 5
TR BT D % e i 2R Ferula syreitschikowii
K. Pol., FEMR T AL B 5 40 “CUKAA H ORA7 45 H
FE S5 ORI 1.
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Table 1 Sources and description of materials

RS HUR Z R () 4l (N) K /m W B
1 B i B O D 85028’ 43°31’ 910 1~32 32
2 B b A ME (AT 85028’ 43°31’ 580 33~64 32
3 By e ar 86°09' 44°26' 609 65~96 32

1.2 {¢s8

Sigma3-18K iV ¥ 2Ll (fE1E Sigma 2
¥ ); ProFlex PCR 1% (3£ [H Life Technologies 2 ] );
DYY-6C LIk (AL it/N—1X#) ); DYCZ-30C
R B ALK CIE RN — A ) B UR RGE (G
Bio-Rad); DKZ-2 B F HIE i 7 37 /KAl (LA
FHBAFD.
2 FE
2.1 DNA A93REX

Y DNA B0 & CRRVAERHEE
B WD PG HL B BRIE K 41 DNA, 2 N B0 H .
SEMCAIHE Al DNA P 5E HCEe AR SR DAAS P 2 1
AR, T3 1 %50 I e Fi vk i . DNA R 58 38
=40 CUKAE N ORAF %
2.2 ISSR 2#f
221 SIYER AWINEEREHEEEIE R (UBC)
O BTSSR 5 IR SBIF 5% ) SCRR R ™ e ik
U514 33 4, i Bl A AR TR A TR A 7 &
o Sk, 15 &P Wk, AT
W B PELF 514, 432 UBC808. UBC809.
UBC810. UBC811. UBC812. UBC815. UBC825.
UBC834. UBC835. UBC836. UBC840. UBC841.
UBC842. UBC848. UBC855 (% 2).
2.2.2 ISSR R WAAZ 55 PCR § #4FEF  ISSR-PCR
YA ZR (15ul): 2 pL DNA #it (50 ng/pL). 1
uL 5[4 2 uL ddH,O+ 10 uL 2 X Taqg PCR MasterMix
(4475 0.1 U Taq NDA 548, 500 pmol/L ANTPs.

%2 ISSRIIMREBANRE
Table 2 ISSR primers and annealing temperature

g 514 JP3 (5°—>3) BKIRE/C
1 UBC808 (AG)sC 55.0
2 UBC809 (AG)sG 56.5
3 UBC810 (GA)T 54.0
4 UBC811 (GA)sC 55.0
5 UBC812 (GA)sA 49.0
6 UBC815 (CT)G 52.0
7 UBC825 (AC)ST 52.0
8 UBC834 (AG)YT 56.0
9 UBC835 (AG)YC 55.0

10 UBC836 (AG)sYA 51.0

11 UBC840 (GA)YT 49.0

12 UBC841 (GA)YC 54.0

13 UBC842 (GAXYG 51.0

14 UBC848 (CA)GG 58.0

15 UBC855 (AC)YT 57.0

Y=(C,T)

20 mmol/L Tris-HCl. 100 mmol/L KCl. 3 mmol/L
MgCl,) . PCR § 34 F2 74 94 “CFiiAeE 5 min, 94 C
BPE30s, 56 C (FLIYARMR) BK30s, 72
CHEMH 30 s, 40 MEIR, FEIHRLA S 72 CHEM 5
min, #x)5 4 CHRAF.

2.2.3 PCR I pkal MU 5 uL PCR 41474
T 5% RN IHBIEERE I, 120 V HLE LK 120 min,
BRY JEAS I 6
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A EAT ISSR 40T, RN LBz M ik Ge it AN )
FERTEY 45ty B2 eIt ol. LA I mT DL 4% s
bRdE, T R—5 10y 8=, EA R B4
BRI SAC 1AM, JRRRId 1, WA
DNA £y kBRI ANTE 3E R 0, 13 345 RE i 1)
ISSR K1 1) 0/1 s FikE, K] POPGENE 32 #f:
HE 2 &4 A 2l (The percentage of
polymorphic bands, PPB). S5A7HEREL (N A3
S LR EL (N Nei's JER Z FEE 454 (HD .\ Nei’s
WALARBUE ZB0F0 Shannon’s 15 ELE%¥L (D. FIH
NTSYS-PC 2.1 8A#ATIHE 24T, 1% UPGMA

(unweighted pair group method using arithmetic

average) VA1 2 RIS AL AT AR BEEAT SRS 3T o

2.3

3 “BR54%H
3.1 YN SES R

t#E 3 A%, 15 45 ISSR 5404} 96 41 i Ha b 2
Ff il DNA 24T PCR 41, 2L4931 292 457 M 45417,
HrpZ &M 289 4, PPB 4 99.01%, 514
UBC809 Hil UBC834 [ 247 i (1 43 LAk, 3428
94.74%. 15 5 W55 80N 14~23 %%, ~F
BI04 19.4 %0 36 v BEK EEVE AR E 100~2 000
bp, WA DR AL s AT IEE 2 A1 . 514 UBC842
XoF e Kb B B A e PR G A5 SR L 1

FI A% POPGENE32 15 AN 451 Nys New
H R [ 85 FR A AER T BT 2 5 RIS N b
1.725 6, V¥ H 3 0.404 8, ¥4 1% 0.587 9, 4
RIS B LK 4] DNA AR & . Bidsk
P WK 3.

&3 ISSR 3|y HBER
Table 3 Amplified results of ISSR primers

514 ke EZ e PPB/% N, N, H Ji
Us0s 21 21 100.00 2.000 0 1.670 2 03825 0.563 8
U809 19 18 94.74 1.947 4 1.7255 0.399 2 0.5758
U810 21 21 100.00 2.000 0 1.750 0 0.418 8 0.606 5
U8l 18 18 100.00 2.000 0 1.780 6 0.430 2 0.6193
U812 18 18 100.00 2.000 0 1.729 6 04136 0.6013
U815 16 16 100.00 2.000 0 1.716 7 0.406 2 0.592 3
U825 14 14 100.00 2.000 0 1.756 8 0.418 3 0.604 8
U834 19 18 94.74 1.947 4 1.7130 03925 0.566 7
U835 23 23 100.00 2.000 0 1.7572 0.418 4 0.603 6
U836 17 17 100.00 2.000 0 1.718 0 0.405 1 0.591 4
U840 23 23 100.00 2.000 0 1.7142 0.404 1 0.589 2
U841 23 22 95.65 1.956 5 1.7059 0.386 2 0.559 4
Us42 18 18 100.00 2.000 0 1.726 8 0.400 4 0.5816
U848 22 22 100.00 2.000 0 1.6712 0.384 8 0.5672
U855 20 20 100.00 2.000 0 1.7477 0.4117 0.595 8
TEE 99.01 1.990 1 1.7256 0.404 8 0.5879
St 292 289

P 40 Marker

SESNERRERSES R i)

e -

il - —

R _ X § R -

_J 2000bp
—1000bp
= 750bp
| = = 500 bp

i EEERER!
- LR B - - 250bp
«  100bp

El 1 3514 UBC842 X 40 3 Festh FERHM B ¥TIRAY 4T 15 E 1%
FIg.1 ISSR amplification result of 40 F. syreitschikowii samples with primer UBC842
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FIFH NTSYS-PC 2.1 A B Sds, 5
96 73 3ic BT BRI B YR R AR AR AL, R RO X 15t
FE PR B AT /30T o 96 13 i M BT 2R |) FR st A2 AR AL R
BUEA AR 0.500 0~0.828 7. i, 2 SEHATH
58 F 59 S HUBER 2 M) (ML AAR LR B R,
0.828 7, LFEES /N, KRBT ZHSEG R REIL .
1S RERI 4 SRS R 2 S BEARI 57 SR 2 A
WAEFAL R BN, H 0.500 0, FHEATZ I KIE
GHKRBE . 25 PR W IX LR b (7] AR 155
GKR KM TRV I8 7R T T 95 o B B
RSP SZ SFEY Sul =N

BT ISSR F i 45 , RH UPGMA v T
96 173 Fie b B BRI BRI IR IEAL OC RBDIRE (BT 2D
MIIB AL A R EL 0.580 S BIERT, P 96 17 i
B BRARE R B Ny 2 ANERE, 1 SBEK 32 (hFESA AT 2 5
HEARRT 16 MrFEAIL 48 IR N EHE 1, LR
RN e H—PHORALA I FREL 0.664 A BIMH
I, JUSREET AT43 2 9 NI ISRE, WREE Ta HATE
1 SFES, WEHE Ib 4h 2~12 S48 11 M FE s,
TR Ie A% 13~16 3L 4 fphEsh, WRAF Id £
F5 17 19, 21~24. 26, 27 5L 8 ke, WA
le f3% 28~34. 36~43. 45~47 SIL 18 ks,
MV RA I SUAFE 48 SR, WEHE 1g (045 18, 20,
25 5 3 ke, ISR Th JAFE 44 SEES, K
BE T AHE 35 ShEM: SRR I oo 4 AN
BE, TR a f45 49 F1 50 5 2 HpkEsh, WSHE
e HALHE 68 ‘51 i, WRHF IId HALHE 55 5 FE 8,
LR 44 O3 BE R B SR 2R TIb.
4 g
4.1 TTHEPUERRYIE(E S EE

ISSR (inter-simple sequence repeats) 73§ Fric
HARVIAH 2 A1k DNA FE /N P20 s ko
AP m g U0, B N TR R R
PPRLE . SEGRMBUE LRI UL, A
WEFTAT HE BT B ISSR-PCR 9744 (1) s W A4 22 HEA T
5%, SRR, BERN 96 e HuB BB R IR K
PPB N 99.01%, e 4R e Ky baF 5% v o 2
(1) PPB 4 97.22%; S IERIILMEMPIAHLE, &
T2 H A B 9 poH R 2 0 1 22 A0S E 4 L
77.27%HRX FF WP R 5y b AL s B AR Se W 2 2
P75 43 B 87.1%, U6 M ISSR 43 FhRic 8 i Ha b 2
FpBT ot s R TR g4 2 A PE L Rb g AE

Ta

—
o
SOOI NB LN —

|

1I

‘ ‘ .
0.58 0.64 0.70 0.77 0.83
LR 2L

B2 SeifiERhRZEIRE UPGMA REE

Flg. 2 UPGMA clustering map of E syreitschikowii

germplasm reseources
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A A A3 A 5 R R R ) A8 S R 3 A K
4.2 TEHPERELG LR

MR PE AL IR 0T 96 4 Tic b B B0 Tl ot T YR EA T
UPGMA H, 5530, AHIR) AR ) 5ve bl 21K
O 2%, X LB DS o A S A A
ANFIFEHB I SE OB 2R, Aot o R, RN
—2K, X[ fig SIS LA b I PR BE RO B R
b B At SR AR R AT O, AN AN TR
FisT R Re R AR T I NAS R, AHHIBIE, A4S IS
BEIERES, MRS R I SR P SR KU,
FESRGRAR L, BRI BN, e —SE e,
UL of R 9 ) (10053 5 5 R b a ™, MR 46 IR
Rl SRR T 2 S EHAN 58 R 59 S AL IH],
WAEFILR BN 0.828 7, BHEFR B EN, HERILH
IRBRIPSRENE, MM TREk A TR — kA, A
FIAMARSRG R R, ST EA B ARSI
BE MIER ARG BA — @ IR, RN 55
SO YT N e JO A 45 = A IR A AR S A Y e
NE—E KRR AR T b 8L 3 44t
IR rh AN [R) A A ) (1) 35 4% 22 B P S L8t A% PR B 1
B, WEREE RN, S BLE L 2 A L Ie R
T WG EEE, U8R 5 B B PR AR Ak 1138
REJyfcam, AL oK, hFsath = 24
S b BT R S PR AR ST R N T AL T — 2 1
BlEE .
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