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(Elaeagnus angustifolia)# /i % ATIZEAE S A4, H3E DNA 389 B, 350 RAY R R A
BEFZ. AARA S 5K ST, EAMEE 11 34, AR EEE LI (simple
sequence repeats, SSR) \%#Tﬁ#i?ﬁ St b T RIR A 150 i) RATFHEG AR S AT T
R, AT iRAEFE B 34T 4E Ao AR 4 F 3 3 (unweighted pair-group method with arithmetic means,

UPGMA)RE 547, AT N et #4EA ¢4 Structure v2.3.3 SAFAEAT 150 At R 69k 45 454, ikt %
B, T35 A E A A (number of alleles, Na) 7.636 4, -“F39A4 25 4% 3 F 4L (number of
effective alleles, Ne) % 2.832 6, -F#) Shannon 15 & 45 #X(Shannon genetic diversity index, 1)/ 1.178 1,
Nei’s F ¥ H % F 454 (Nei’s gene diversity index, H)# 0.582 1, -F 33| 44 JZ (observed
heterozygosity, HO)# 0.489 9, - 34 #178 72 &% (expected heterozygosity, He) % 0.584 0, F-34 % &13 &

4~ (polymorphism information content, PIC)4 0.535 4, -F34iZ4& 4840014 & 4K (genetic similarity, GS)
A 0.831 5, RIAPTAFR VRN EA BEEME £ FFF 5 0984E S M, RESHIE 150 it
FXIo A 3 ANEBE, T34 E B (genetic distance, GD)#4 04229, REALRFoHBE LRI T L—
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150 4 i) Rbtp e 45 A B 3. AARR AT H R Ao AL T3 RAP R F R 49 DNA $6X B 3%, M8 T
HEFG KR, AR T RER . APk B A Foor T HBI A A TAFRBET iR
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Genetic diversity and fingerprinting of Elaeagnus angustifolia
based on SSR molecular markers

WANG Zixu', ZENG Zhihan', QIN Xiaotian', LI Zihang', TONG Yuhang?, LIU Kelin?,
LI Qingwei'"

1 National Key Laboratory for Efficient Production of Forest Resources, School of Landscape Architecture, Beijing
Forestry University, Beijing 100083, China
2 Beijing Greenland Maintenance and Management Centre, Beijing 102211, China

Abstract: DNA fingerprinting can reveal the genetic diversity of Elaeagnus angustifolia
germplasm resources and clarify the source and genetic background of E. angustifolia germplasm,
which are the preconditions for the breeding of new varieties, the identification and protection of
germplasm resources, and the comprehensive development of the E. angustifolia industry
considering both ecological and economic benefits. We employed 11 pairs of primers with high
polymorphism, clear bands, and high reproducibility to analyze the genetic diversity of 150
E. angustifolia germplasm accessions from Gansu and Beijing by the simple sequence repeat (SSR)
molecular markers. We then employed the unweighted pair-group method with arithmetic means
(UPGMA) to perform the cluster analysis based on genetic distance and analyzed the genetic
structure of the 150 germplasm accessions based on a Bayesian model in Structure v2.3.3. The
genetic diversity analysis revealed the mean number of alleles (Na) of 7.636 4, the mean number of
effective alleles (Ne) of 2.832 6, the mean Shannon genetic diversity index (I) of 1.178 1, the mean
Nei’s gene diversity index (H) of 0.582 1, the mean observed heterozygosity (HO) of 0.489 9, the
mean expected heterozygosity (He) of 0.584 0, the mean polymorphism information content (PIC)
of 0.535 4, and the mean genetic similarity (GS) of 0.831 5. These results suggested that the
E. angustifolia germplasm resources we studied exhibited significant genetic differences and rich
genetic diversity. The cluster analysis revealed that the tested materials can be classified into
3 groups, with the main genetic distance (GD) of 0.422 9. The clustering results were not
completely consistent with the geographic origin. The population structure analysis classified the
germplasm accessions into 2 populations. We used 8 pairs of primers with high PIC to construct the
fingerprints of 150 E. angustifolia germplasm accessions. The present study successfully constructs
the DNA fingerprints and clarified the genetic relationship of the E. angustifolia germplasm
resources in Gansu and Beijing, providing a theoretical basis for germplasm resource identification,
breeding of elite varieties, application in gardening, and molecular-assisted breeding of E. angustifolia.
Keywords: Elaeagnus angustifolia; genetic diversity; simple sequence repeat (SSR) molecular
marker; fingerprint
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¢ ki Y

Vb % (Elaeagnus angustifolia) # 25 fy «ig 5
By 1 F e o S i K e R = WVAL o N1
IR A TR MR, AR P AR A
HAEZR . AAMABTEMER N, 2T IRk
M 8y S AL A A = JE AL [ VD B B 5 8 T AR AR
Fi, [RIEE ARG f6 . SRR R TR ).
Hj 4t R R2E 80 Z A Fh, TP
B YRS D N = =11 R S L Y 7 N
WL R 2%, BT B PR 4 v R
PR AR R, DRSO B HRK #
R, REE I BRI KT R ER A
wIn, KEBILDRSSEMBR 2, miba™
WAk A& . R, X3 Vb A o 5 IR AR A T 4
E . BE RSO IR R S OC R ARG AL . Mg
RO, AR R D AR B BT IR 2 AR
R o 328 5 70 ol AR g I ) Y DG B

%%E/E?@J(simple sequence repeats, SSR)
NN LE DNA, METE% e, Bh
I 28N BRAEREE LR MARC
DNA 5 3K & /D MM T SR AN i
AT AL SR Y | il 2R Bk
RO RGO RS E, FEHAEHF TR
FP RIS H i A5 B0« Nawaz SVl A% 1
Frid (expressed sequence tag-simple sequence
repeat, EST-SSR)FRICHT 8 AR FFEER 300 4
A F J& V0 i (Hippophae rhamnoides) #1715t 1%
AR T, R ZRKE - T R A5 i HH XA 7>
LA R ) S R IR B st iR 2R
Wang 25V SSR ARicPEAG T 110 4y 7 M4
TR 03 SR A4 (El aeagnus . mollis) ()58t 14 2R
FAEIEDL . Ma 551U ] SSR pric 4l &R AR
AT IX 43 E. moorceroftii il E. angustifolia, A& #1
FEAS%HE A SSR Hi =22 6] FA R 58 A AH S o Liu
SRR T O R AL 9 597 T SSR 4
S 3 RHIE T A 100 XA RH: Y
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WERA T EST-SSR #Ric il T E. mollis AR it
L2 SR B B Fl . DNA 4880 E 35 ] LA
MG HEHL A T L FPAESE , XERGICR T L Hrhid
MBS R IR P BA AR, E &
W F IR R By, DRSS
IR RIS 32 B0 I A BIF9E N 25 2 3t A% 2 ARk
TSRS Z A, Uzun 2R FHREHLY 3 2
4Pk DNA (random amplification of polymorphic
DNA, RAPD)FI SSR FRic X} 56 110 il L 524
AEFNE AL T AT ORTE , R BUBR T A AN
B, HABJE P BYE AT LIRS 58 X gy, Hibe
HA & 0038% 20 X BN IR R 205
41 # & X [i] 47 12 (inter-simple sequence repeat,
ISSR)FRICXS 6 AETD A IS 7t Z e At
S TR MR RSO R o AR H AT LR,
SSR FIARTE VS A EFE LA 1 v i oA DL

AWFFER A SSR 73 FARICH ik, Xk
TORAIE R DI RI 150 Gy Rk 7544 Z At
MZEZ R AR, HUER SR Brba
PRSP S RO B i o TRl T H. o FF AR 3l
SSR ARiCH | Wy VAT I DNA 35 8]
W, R BT IRA EE FAR T B R
Ml B BRI S

1 MR5r%

1.1 ##

ABEFE A B R WAL B P43 TR A
XL Y 44 BRUD A AR FLAR , SRAE S
FEH N F (A4 100°28'33" b4 38°58'31",
TR 1 467 m) . SR FE (R4 100°28'06"
b4 38°57°04”, Kk 1479 m). JUETIMIZG (AR
22 100°33'36" ., b4 38°56'36”, MK 1 500 m)
FaK 4R [ Z0R H A (AR 48 100°27'04" L4
38°5832", VK 1 460 m); M H 7 H X Wi £E [
— AR VDA A T 500 BEGE A RIS —2L,
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PRI 50 em), A T b5 E A v
FAEWEE A T F YR AE SR
S, Sl AL R, RAHIET H
106 RN B Vb A 4R SR . PRHLIX
I 150 Vb4 B F Bk A RN R 1, 2, BT
A B 2= AR I 4 58 B R A W B B
L, 5. NMDCX0000282). kLR AT A
2019 4 9-10 H, BlMLREE BEHRAG IR 240 A A
S5O0 P 2 O 10 A, A SR i v A T
P aAs T, JIFE TFWATER, ZIEHRA
—80 °CYKH H IR AF o
1.2 A&
1.2.1 PEREFH DNA ZEUR &N

DNA {£H S KR Y2 4] DNA $2H
I & (DP360) I A #AE 2 B 47 o
1.2.2 5|¥0FiE

TP A SSR 5k I8 E N AME & R 1 AR
T )& B AH O SCHR , AR SCER R 2B e T 86 X5
Pyio14102 -SSR 519741 AL B DGR Y
HARBBRAFE . FEPLER 8 MNP E A SLF 4
DNA kAL (FEA 454 BF30,BF33 . BF45 . DX16.
DX36. DX48., Z17. Z2) #4759tk . #H

* 1 SSRI|¥YIFFI%

X 8 LA 86 X5 MyikAT PCR 974, JF i
U HUE TP A Y HORA BR 2 W) 58 )l 2 PR
W, Fe ikt 11 X RS AR I3 s i 45l
s, 11 X5 IFES IR 1,
1.2.3 SSR-PCR # 8 [

iR 11 XEERM 2SI, A
SSR-PCR i fA&Z X 150 4~ DNA FEfhifkfT
PCR ¥#4 . {405 B9 PCR 748 ) S A4 2 i
P 5 18 Nawaz 500 k. 45501 PCR
P3G 7 ) B A0 F UK A T R
1.2.4 HUESH

F ]l Genemarker V2.2.0 B2HL 150 N & 1)
LR , 314 150 VPR EXCEL i 5 05
L PDF WEE, # EXCEL #& 2Ly =A% AT
%1% , ] Dataformater SR {4 %% 4 £icdiiis =012
FIF Popgene 32 #4455 UL &5 0 B A %L
(number of alleles, Na) . A %557 3K %L (number
of effective alleles, Ne). Shannon fi5 & 5%
(Shannon genetic diversity index, 1), Nei’s F& X
ZFEPEFE B (Nei’s gene diversity index, H) . %
744 J¥ (expected heterozygosity, He) . Wl Z4+4&
J# (observed heterozygosity, HO)HAH B 1

Table 1 The list of SSR primer sequences

Primer name Forward primer (5'—3’) Reverse primer (5'—3")

RO20 TCCCATACCCAGCACAAGG CAGTCGGGCGTCATCAGCCATGAGGAA
TTGAAGGGTG

RO97 GGAAACAGCTATGACCATCGGACTGCTTTGAACCCTC  AAGCCACTCAGCCTATCTAC

RO367 CAGTCGGGCGTCATCAGTAGGAAGTTGGAGCTCTGC GTTGGAATTGCCGGTTGGG

RO851 GGTCTAAGAGCTTCAAGTGGC CAGTCGGGCGTCATCAGGAGATTCTGA
CCTGTGATAAG

CGY8 CAAAAGCAAAAGGAAGTAGCG ACGTACATATGCTTCAATTTCCAC

CGY9 GCATCCAGAGGCTTCACCTAA CTCCAGTGCTCCACTACCACAA

CGY13 AATCACAGTAGAAGATGAGCAAACAA AGGCCACAAACCACTATTAGCA

HS111 ACAACTCAGTCCGTACATATGGT GCGGCTGGAATCATCTTGGA

HS227 CCTTAGCATCACCAAAGCGC CCTTGTGTGCACATTTCTGCA

GHS304 TTCTGTGAGTGCTGGGTTTAGCTT GCTTATTGCGGAGAAGAAGAACAA

HRO06 CAACAAAATACAATTCGGAAAC AATAGGAGACACAGAGGCTTC

&: 010-64807509
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I T PIC_CALC A5 I 28505 B39
i (polymorphism information content, PIC).
i Structure 2.3.3 # {4, Xt 150 1510244
RHIEF TR SE 43 0T, S8 2 18 Nawaz 551
B X E . 208 Evanno Z5PYE A AK B4
Mroke i e Sk 0y K A8, JfiE1T K EHr L&
R 1L 25 F 1 222
1.3 &L 5I¥RY 5 IR 5 e QB Y 193
PAS Wi 22 2545 B & i A AR HE e B 11 %5
YIHENAZ 051 AR R 150 MV ERER &5
I B N SRS, A 150 R R B Y
DNA #5850 &3E

2 HERE4M

2.1 DNARESHAEREWEN

150 {73 V0 2HE b DNA ) OD560/ODnso HUAELFAAS
FETEREIA 1.6-1.8, WETE 103.19-359.43 ng/uL 22
W], YIREGE T L5 22 PCR S2I0 A 35K (32 2).
22 WEREEZHEMEKESR

0L 7t PCR 4748 F1E 087 s TR, 75
15 150 ANVD AL A B 25 s SRR 7 Bk
AN 1, A B R AR I 4R 58 [ R e
BlE¥dE 0, 405 . NMDCX0000283), HifE

&2 #HDNAHMRESAERNER

BEA 150 fyyb SSR AP 4E R,
Popgene #MAITHEH 11 X525 E
(3 3)o 150 HF S LA I 1) 84 ANSFEALA7 A,
BEANOE RO A5 A7 BE R (Na) -2 7.636 4,
HE18) CGYS £ M 13,54 HS227 /by 2;
AR (Ne)TE 1.148 8-4.510 4 ], F
¥1o 2.832 6, Hp5¥ RO367 £ °h 4.510 4,
M54 HS111 £/ 1.148 8; Shannon {5 B 1§
B(HWTEFEALE 0.306 3-1.745 4 ZJa], FHh
1.178 1; Nei’s KL Z R E(H) R 22T
7 0.129 6-0.778 3, V350 0.582 15 WM A4
& (HO)TE 0.034 2-0.859 1 ZZ[a] ,“F-1°H 0.489 9,
M 3 2R 2 4 B (He)7E 0.130 0—0.780 9 Z [i] , 3
Bl 0.584 0; Z&E(FE & & PIC)MIETE
0.124 6-0.749 0 Z ], “F#°4 0.535 4, HEHK
T 0.5, Bk, 11 X5 EAK R PIC {H,
FHREAS T 2 TR 150 V=R s 1%
A5 SR o
2.3 WEMREBRFEEEHBUAERE
Wi SSR FRic M kKB, 150 {5 Th A A
AR ] Y 352 A% AR AUME R E(GS)RIXIME A 0.831 5
(K 1), H+ BF11 #il BF14, 726 1 227, Z10
M Z11 Bt AR R EOR K (0.976 7), BilIX

Table 2 The detection results of concentration and purity of selected DNA samples

Number OD54¢/OD>gp Concentration (ng/pL) Number OD140/0OD>g Concentration (ng/pL)
BF1 1.68 328.56 DX4 1.74 206.17
BF2 1.76 271.33 DXS5 1.60 297.72
BF3 1.71 248.15 DX6 1.61 175.06
BF4 1.63 164.17 DX7 1.79 258.02
BF5 1.79 359.43 Z1 1.72 161.52
BF6 1.65 105.80 Z2 1.62 243.77
BF7 1.68 148.21 Z3 1.65 215.90
DXl 1.66 223.05 74 1.63 197.31
DX2 1.66 116.23 Z5 1.75 103.19
DX3 1.64 170.11 76 1.74 307.21

http://journals.im.ac.cn/cjben
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R3 SSRIUmEBMHFEER
Table 3 Polymorphism information of SSR loci

Primer Na Ne I H Ho He PIC

GHS304 4 3.069 4 1.2509 0.6742 0.700 0 0.676 5 0.625 8
CGY9 12 4.156 3 1.628 9 0.759 4 0.260 0 0.761 9 0.720 7
HRO6 11 3.700 4 1.5823 0.729 8 0.713 3 0.7322 0.688 3
HSI111 5 1.148 8 0.306 3 0.129 6 0.0342 0.1300 0.124 6
CGY13 9 2.8354 1.297 3 0.647 3 0.859 1 0.649 5 0.599 5
RO367 11 4.510 4 1.745 4 0.778 3 0.793 3 0.780 9 0.749 0
RO97 5 2.5730 1.062 5 0.611 4 0.466 7 0.613 4 0.5310
HS227 2 1.359 1 0.4341 0.264 2 0.2333 0.2651 0.229 4
RO20 9 3.1356 1.424 5 0.681 1 0.641 9 0.683 4 0.637 6
CGY8 13 2.6527 1.500 4 0.623 0 0.140 0 0.625 1 0.599 8
RO851 3 2.0177 0.726 3 0.504 4 0.546 7 0.506 1 0.383 8

X+S 7.6364 2.832 6+1.0601 1.178 1+£0.4903 0.582 1+0.207 0 0.489 9+0.282 5 0.584 0+0.207 7 0.535 4+0.203 9

SR TR R . 1 DX31 5 DX7 it
LR /N0.674 0), FHIH DX31 fil DX7 A%
GORFMX AT, S, BF17 #1 BE27, BF21
Ml DX32, BF3 1 DX36, DX10 1 DX29, DX46
Ml DX50,2Z30 Fl 235 Z ] {8t f& AP R K
T 0.95, Ul I SEFh it 22 [A] 3515 1 A 22 50D,
FLGRFREGR . 150 By R s A% AL R 50
KEZAGETE 0.8-0.9 Z[E (Kl 2), 5 72.04%, #
PIREA T 0.6-0.7 195 b, 4 0.29%, iX
T 150 VDA R AR E st L AL 5 -
24 WWEMREFEREHBRLEIN

BT Nei’s mtfZ &, FI ] UPGMA J5 5%t
150 VDR R TIRIS o1, 4R RHT, 150 4y
R 73R 3 RERE(E 3) i T RS 4 b
OB [R) 2 AR ] Y 22 5, e IR ] DL — 2040
grih 3N, dE 5 /NS WEREEIFT IR,
oK U5 Hh AR [R] A4 10 A B8 5 AE 45 A SR S 4
i, I, (Hd AR5 [ — K
TRV RO IR R R BRI G:, an z4, 722 ¥
FKAFMXFRIESEN, 210, Z11 #2% A 5K
TR AT L 226, 727 Y90k B U TRz A .
WAL, AR 3 AS ] > 5 i v A % a5t 1% R 5
KRS, 40 219 # DX21, DX7 #il 728, BF7
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PRI ek SEIERRE R 43R 3 A3, 43
11, 50, 32 3k, S0 A rh Jo sk X v
K & W S AR U X 1 Ry o BN AV
KHEMER . R, iisE 2t
BETRTBRL ST, S rh sk 4 b DX VD S A R AR
TR R S R . R b
O X VDA ) T BARAE A R SR T . SR IL, SR
HR SR AR L DX VDR F2 B AR S R i Sy SRS
ERMERE . R 2RMEETE . J6 X E
B 32 B AR R BRI S5 UL HL AR K R L i R
Koo SIS TE TR A0 DX V0 A 1 5 SRR A T2
AL, RECH AR, B TR EUE e, SRk
TERHE T i Vo dbat i X Vb4 Y 3= BRRAE A b
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Figure 1 Heat map of genetic similarity coefficient of 150 tested materials.
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Figure 2 The genetic similarity coefficient of 150
tested materials.
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Figure 3  Cluster dendrogram of 150 tested materials.
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Fd4 ETRESMERIILTE 106 40 EARE S EMEKRTEHRBIHME
Table 4 Mean values of phenotypic traits of different groups of sample plants of Beijing 106 Elaeagnus
angustifolia based on the results of cluster analysis

Group Grading average of each trait* Leaflength Leaf Leaf shape Plant height Branching Diameter

Leaf surface Leafback Crown (cm) width index annual angle (°) annual

color color roundness (cm) growth (cm) growth (cm)
GroupI  1.9375 34375 1.8750 3.8975 22181 1.7750 164.1250  58.9375 3.843 7
Group II; 2.111 1 3.3333 2.2222 3.981 1 2.1900 1.8222 190.2222  48.888 9 4.277 8
Group I, 2.3256 34884  1.7209 3.9723 22747 1.772'1 1659070  62.186 0 3.081 4
Group II; 2.058 8 3.7647 1.8750 3.9729 2.1123  1.894 1 193.7647  59.764 7 4.4059
Group Il 2.434 8 3.5652  1.8696 4.000 0 2.2457 1.8086 170.5652  61.6957 3.239 1

*: Leaf surface colour is divided into grey olive green (NN137A), grey olive green (NN137B), grey olive green (NN137C),
grey olive green (NN137D) and grey-yellowish green (191A), corresponding to grades 1, 2, 3, 4, and 5, respectively; leaf
abaxial colour is divided into grey olive green (147B), grey-yellowish green (190A), grey-yellowish green (191A), grey
yellow-green (191B) and grey-yellow-green (191D), corresponding to grades 1, 2, 3, 4 and 5, respectively; and crown
roundness is classified as crown messy, crown more rounded and crown rounded, corresponding to grades 1, 2 and 3,
respectively.

#5 ETRESNEROHER 4 BIPERR D EERFKETRHE
Table 5 Mean values of phenotypic traits of different groups of sample plants of Gansu 44 Elaeagnus
angustifolia based on the results of cluster analysis

Group Grading average of each trait* Leaf  Leaf Leaf  Plant Crown Branching Fruit Fruit Fruit
Leaf Crown Fruit Fruit length width shape height diameter angle (°) vertical horizontal shape
color roundness color yield (cm) (cm) index (cm) (cm) diameter diameter index

(cm)  (em)

Group 1.0000 0.2500  2.000 03.0000 5.9875 2.3000 2.647 5 782.5000 561.8750 50.0000 1.8750 1.3500 1.3925
I
Group 1.3333 1.0000  1.83331.6667 5.4617 2.080 0 2.666 7 670.000 0 387.500 0 53.0000 1.7750 1.3750 1.3150

1,
Group 1.1765 0.7059  2.17652.117 6 5.620 0 2.056 5 2.832 4 728.2353 460.000 0 46.8824 1.8031 13469  1.3444
10,
Group 12143 0.7857 2.28571.8571 5.6493 2.1329 2.6950 636.0714 456.2500 51.0714 1.7208 13667 12633
I

*: Fruit colour is divided into yellowish-white, orange-yellow, orange-red and red, corresponding to grades 1, 2, 3 and 4,
respectively; leaf surface colour is divided into grey-olive-green (NN137A), grey-olive-green (NN137B), grey-olive-green
(NN137C), grey-olive-green (NN137D) and grey-yellow-green (191A), corresponding to grades 1, 2, 3, 4 and 5, respectively;
leaf dorsum colour is divided into grey-olive green (147B), grey-yellow green (190A), grey-yellow green (191A), grey-yellow
green (191B) and grey-yellow green (191D), corresponding to grades 1, 2, 3, 4 and 5, respectively; and crown roundness is
classified as crown messy, crown more rounded and crown rounded, corresponding to grades 1, 2 and 3, respectively.

YIRDALKE 150 MPRBER SERX Sy, WER X 2.7 RN EMRZRIENEILIE
519 PIC {HIKTF 0.5, B & BEE 1 8 X519 WHER 6 KTy A Brgs, WET
fie PIC fEH KE/NEF R : RO367. CGY9. 150 MDA BT AT RY FEHR SURITEGR 7).
HRO6., RO20, GHS304, CGYS8.CGY13,R097, 150 VDA B SSR $i5 8L B3 1 HA o —+k
Bo Y BT A B R S R 6. ASBFSEAE R AT LUy b ut el pk g Ak i) 0 WL BB

http://journals.im.ac.cn/cjben
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Figure 5 Population genetic structure of 150 germplasm
resources based on SSR markers (K=2).
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SSR 4> FHrichEl DNA 5808 A 2
MBI, JERENE ATk b % b R oA 5 1%
ZREMER A BT B, Neis S50 ZREMEFE B
(H) WL 2% 4 B (Ho) i B2 24 & i (He) . Shannon
ZREVERS B () A R 28545 B & 5 (P1C) & PFAh
BRI 15 Z REE K A EE B AR AR 0 AR BT
HEHEIA Nei's SEH ZHEPEFEEL(H) M 0.582 1,
SR FE (He)h 0.584 0, “FXEULm 4 &
J#(Ho)ly 0.489 9, Shannon ZFEPEFEE(1) N
1.178 1, ZHB(E B &H(PIC) N 0.535 4, W

&: 010-64807509

x6 BBV EBREMEES

Table 6 The code of fragments of primers

Primer Code  Size Primer Code  Size
name (bp) name (bp)
RO367 A 360 D 259
B 362 E 271
C 364 F 274
D 366 G 277
E 370 H 280
F 372 I 283
G 374 GHS304 A 153
H 376 B 161
I 380 C 165
J 382 D 171
K 386 CGYS8 A 156
CGY9 A 286 B 162
B 288 C 168
C 290 D 170
D 294 E 182
E 296 F 186
F 298 G 188
G 300 H 192
H 304 I 194
I 306 J 196
J 308 K 200
K 310 L 210
L 316 M 212
HRO06 A 93 CGY13 A 181
B 95 B 233
C 97 C 235
D 99 D 259
E 101 E 295
F 109 F 297
G 111 G 349
H 113 H 365
I 117 I 369
J 119 RO97 A 180
K 121 B 183
RO20 A 250 C 189
B 251 D 192
C 253 E 198

B<: cjb@im.ac.cn
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F 7 150 (b B RIEY e S EE
Table 7 Fingerprints of 150 Elaeagnus angustifolia

No. SSR fingerprinting No. SSR fingerprinting

BF1 JIBBDEDHAAHLFICC DX26 AHBBFFDIAALLDFAA
BF2 AJCCDHDDACKLDIAA DX27 AJBCHHHIAAAADFAC
BF3 CJBCDHEHCDAADDAE DX28 HJEEEHHHACHLDFAC
BF4 FHCCEEEEACAADFAC DX29 AECCEFEEACAADFAC
BFS5 AHBBBHDHACILDEAA DX30 HIDDEHDEADAAFFCC
BF6 HIDDEHHIAAAADIAC DX31 HKAEAEDEAAAABDAE
BF7 ABDDEEIIBCAADFAA DX32 CIJCCDHEHCDHLADAE
BF8 FHCCEHHHABGGDDAC DX33 HHDDEHDHAAAABDAA
BF9 HHDDEHDEAAAADICC DX34 AACCCHHICCEHDICE
BF10 BFBBEKAHACAADICC DX35 EJDDEHEHABHHDDCC
BF11 AFCCFHEEAAAACDAA DX36 CJADDHEHCDAADFAE
BF12 AABBHHEIBCAADDAA DX37 AACCCHAHABDDDEFCC
BF13 EJBBGHAHAAAADFCC DX38 ACBBCEHIAAAADFCC
BF14 AFCCFHEEAAAADIAA DX39 CJBBHHEHCDAADIAE
BF15 HJALFHEEAAAADFCC DX40 AHBCHHEEACHHBDAA
BF16 CECCFHHIACCCDDCC DX41 AFEKCEHHACAADFAC
BF17 AABBHHCHACAADIAC DX42 HIDFEHEHADAADIAC
BF18 FHDDHIHIACIMDFAC DX43 AACCHHAHAAAADICC
BF19 IJDDEFEIADGGDFCC DX44 AHBBHHEIABAACFCC
BF20 AHCCAHHHAAAADDAA DX45 FIBBEHEHAAAADFAC
BF21 CJCCHHEHCDHHBFAE DX46 HIBBHHHHACAADIAC
BF22 AJCCFHEHAAAADECC DX47 HHBBDEEIABHHDGAA
BF23 AADDEHDDABBIBDAA DX48 AHDDEHEIACGGDIAC
BF24 CHDDDHEEAACCDIAA DX49 JJIDDHJOAAAADIAD
BF25 ACBBFIHHCDAADFAB DX50 HIBBHIOAAAADIAC
BF26 CFBBEHHHACHHDFAA DX51 AEDDEEDHABAADICE
BF27 AJBBHHIIACAADFAC DX52 AJBCEHHIABHHDFAA
BF28 EHDDEFHHAAAADIAA DX53 ABDDHHEEACAADFAA
BF29 HIDDEHEHADBGDIAE DX54 HIBBFHDEBCHHOAC
BF30 EJBBBEEHDDAADICC DXS55 HHKKEEHIADAADDAA
BF31 AJFFEEHIBDAADFAA DX56 BHBBHHDHAAHLDFAC
BF32 AADDEEEHABHLDFAA Z1 AABBDDEHDDLLDDCC
BF33 HHBBEHEIACFFDIAC Z2 AJBBDEDEADHHDFAC
BF34 AHBBFHHIACAADFCC Z3 AJBBEEEHABLLDDCC
BF35 EHBBHHDEAAAADICC Z4 AJBBDHEEAAHHDFAC
BF36 BHBBEHBHAAAADFAC Z5 AJDDDEEEAAAADDCC
BF37 BHBCHJBHABILDIAB Z6 AFBBEHEHADAADDAA
BF38 AADDEHEHAALLDFCC z7 AFBCDFEHADAADFAE
BF39 AADFEHHHCDEEDIAC Z8 AABBDEHHADBBDIAA

(#28)
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(B 7)
No. SSR fingerprinting No. SSR fingerprinting
BF40 AHCCEHAHADAADDCC Z9 AJDEDFEEDDAADDAA
BF41 ACDKEHHHCDEEDICC Z10 FHDDEEHHAAMMDEFCC
BF42 AHDKFHHHBDAADDAE Z11 FHDDEEHHAALLDFCC
BF43 AAEKEEEHCDAADDCC Z12 HIDDEEEHAAHHDHAA
BF44 AACCFHBHACBBFICE 713 AFEKEEHHADKKDIAA
BF45 AEDDEHBHAAHHDFAE Z14 AFDIDEEHABHLDICC
BF46 AHEKFHBHADAADFAA Z15 AHBBEFDHBCGGDIAC
BF47 AHBBEHHIADAADFCC Z16 AFDKEEEEAAAADECE
BF48 ACDKFHHHCDAACDAE Z17 FJEEDHHHAAAADFCC
BF49 AACCEHEHAAHHDFCE Z18 AEBBDFGHDDAADICC
BF50 ACCCEHBBADAADECC Z19 AADKEHHHADAADIAC
DX1 AECCEHEHAAEEDDCC 720 CHDJHHDHBDKMDICC
DX2 AAEKFHAHBDILDICE 721 AHDKEIAECDAADFAC
DX3 AHBBEHHHADAADIAE 722 AJDDDHDHACAADFEE
DX4 AECCEEAHADAADIAE 723 AFBCEHEEABAGDECC
DXS5 ACCCEEAHBDAADECE 724 AABBEEEEBDAADICC
DX6 EJCCBBDFBCEMDFAA 725 AJDDCEHHBDAADIAC
DX7 AFBCDIAHBDHLDIBE 726 FIBBHHEHBDAADFAC
DX8 AECCFHEIAAHHDDAE 727 FIBBHHEHBDAADIAC
DX9 AHCCFHAEACAAFIAA 728 AFDEDJEHCCHLDEAE
DX10 AHCCEFEHADAADFCC 729 FIDKEHHHBCAADEAA
DX11 CHDDFHHHACHHDFAC 730 JJBBDEEIABAADIAA
DX12 CDDDFHHHACAABFAC Z31 AJDDDEEHADAAFICC
DX13 EHCCFHCHBDAADDAE 732 JJFKCHHHBDIJJIDDAC
DX14 AHDKEHHHADAAFIAC Z33 AJDDDEHHBDLLDFCC
DX15 AHFFEFHHCDEEDICE 734 BIBBDHEHACHHFIAA
DX16 AKEKEFAHADAAFICE 735 JJBBDEEIABAAEIAA
DX17 ACDEEFHHAAAADIAA 736 AJDEHHEHADLLDFAE
DX18 HHBBEHHHCDAADFEE 737 AJBBHHEHCDLLDFCC
DX19 EHCCFHHHADAABDAC 738 AABCCEHIABAADIAA
DX20 AACCHHAHBCAABIEE 739 GJDEEJDEABCEDFCC
DX21 AECCHHHHADAADIAC Z40 HHDDBDHHAALLFIAC
DX22 AHKKEHHIABHHDDAC Z41 GJDHBBDHCDAABDBD
DX23 AJCCFHHHCDAADIAA 742 AHBBEHDHAAACDFAC
DX24 ACGKEIHHBDAADICC 743 AJDKEEEHAAAADFAC
DX25 EHBBHHEIADAADFAA Z44 AFDDFFEHBDAADFAE

RN LR FE B et AR ¥1E 0.623 0, M 2 A " A 10 R
131 PIC “F-¥{E Hy 0.535 4 (PIC>0.5), R F&7k #2481 RAPD ., ISSR 471 PIC A
MR T 7 ANFEEE MR A PIC B (0.903 1,0.819 2)W] B EAR, KA T b
0.619 9 FIRATH KL T 42 ANUPHBEAY PIC F  (RURh VD IBOR SR g A A B fl b e AR T 5

sAL

&: 010-64807509 B<: cjb@im.ac.cn



3542 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

X8 SSR ARIC AT TE B3 A P 41 7E Vb # v B A
Xf PRSI, AR AR AL, PIC A
FIEIRRBET DNA S SRR iy m ik, A
B, AR T 2SI K, 11 5149
o8 X EARELZEN, 2 MEIMEATEZL
A, 1 X5 EAGREESME, BARERRG T
BEmMEZEME. A5 Shannon ZFEPETE
() T Ma 25T 16 M) 1.066 0.4
SRAFSTF B, S0k PR B 22 5% A7 a5 1 22 2
PERR S, A4S S RT 70 4
NP TN TN E 27 (= SN 2 S E AR N o h o
ZRMEALEA 84 A, FENIERECH 7.636 4,
5 F SSR 591k U5 SCHR[14,16,22]H Vh A (A Hb
FAARZ 53455 DX S L R B (93971 R 4.545 0,
4.455 0), VPBREISENIIENECK 3, WM
SN IERECH 1.6109, HiET Ma LT 16 4
VAT S FE DR % 5.259 0, 5 IR AT BE S AR A
BHEARFCR BTN iy 1, a7 YR E
X, HAE—EMNREE, U T519E Sr %
BIRETT o BERBRALAD SRR P A RS L R B A
B, A RSO U (Ne) -2k 2.832 6, 5
AL NE(7.64) 2 M) 25 ST ae K, R WA N 2]
L A5 1) 55 57 TR A V0 A Fol J5T 9% 3R b 43 T N 3
5o WAL, PS4 ER A G B AT LS R AR 1 35t
o — SRR BEPS . AT VDA R T
JE 4 0.584 0, KT HAWAE YW S A PO A 43
FhEE(AQ I NLXKM)f) Heff 0.521 6 #10.511 3,
Ul B AL — e A e v, R AR R ROk
0.674 0-0.976 7, -394 0.831 5, i MEEIAK
B D ERHRI RGO R XA, 8L 22 50,
AR LA R .
32 BAREHSIWSRESH

FIFH Ntsys ZPFHHE 150 63 V02 BHRHY i3t
AR R B IR AR IERE , 150 17
DM B BRI R EII KT 0.6, 8L AH{
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PERE#S R, 43 AR AE 0.800—0.900, ikt 72.04%,
eI AN TR Sy N D E S b A )
wifl bR AR R R o TR R AT R A RHl A
F AL R A My, T R A SR TR R X
FEEEE SRR AR —, FELRRIE, X5
EICFHHEP | FUHH IS BT A5 e AL, A
WAEA G R E AR & T RV Fh 5T 1Y)
iYL B AR

ABFFE T Nei’s & 1 2 F ] UPGMA J7
BT R K 150 VR T h 3 K2k,
HA RIS 43R 3 A2 AN [R) Sk R A V0 o
Fofo 5 % 5 R B S b X A, ok A R A K
W 44 Gy RRTTGEIRER T 5510, 28 E HLh S B
VI A, RIRIEE S Ok AR — 2L,
X MREREEPT 2= FPEM I T At — .
W0 Fo 5 5 U5 ) b R R X 15 4% 25 e — R
M, HFH AR LIRBER DY, AT lE T
HRA DRI X, FEARS SR 57 558
WA, AT BESE TR T 2 kR
R A B A= A AT O, o] B AR R T
M BRI . R R AL 1 A A T
Ieoh, SR ERm AL HIR A . bR
FHIBRHT, RIEAEARICS SSR FRic s
BRI A —B, B RBERRRGGR S ]
ST ERENV G A 2R, T8
R 2 FPRZEHHARI S REE AN A, 150 £y
WARF TR MRS 2R, 52 &M
MR bk sgm, s KRB AT E, R
PRI 2 AT — 2 iR 22D Ay nT RE SR R
9 SSR 7 S B H KD . BRILAE A J5 B9
A LATE & 2 0519, FF B IR A2 bR
IC45 G SSR 43 F-Fn e H AR Y 5 0 SRS o b i 7
PSR . AN, AWFITE kB — 288t
505 R A H DX A5 R SR A P R A
W, GHR IR 215 Fdb stk 245 R
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DX48 ., Hilt ikl iy 238 ML a FiE 51 Fify 238
S MG — 2 v R 5T AT ek U T AR R (REBL)
AR G

HI 2T FP Q=0.600 1 I % AH X e
BH—, Q<0.600 K HARA R, At
TR 150 73 V0 AM B st A5 15 5 @,
SRR AR, BHE R R KA TR
TRNET ) % A5 5 5 0T T U A B A o A 2
AR, AT BE R o Tk L 5 22 Ak B A
257 N TYe e A A LR, ol g
B TR0 S VD RV R 2 o WA S Ak, AR
SERRYIFN Y AR AL HLA R f st A AR
HE R A A /N0 T DL i 2 R
F & B A RV, XAZEIE 5 A5G
F A TR 2 [0 338 15 22 S R K 4 AR A 140,
(] B VD A ik R B BE R ) A R T IR K R A
[ 78 22 6 LA SR MR B A 2 S, AT
AR m AL e . IR HID R 244 AR
KA, KWL DI EE 24 R, X
— S EAEAR IR AR LIE . NIk, 4R
B TAE R XA F R E A, s A A N
PR PR AR AR L AP 1 3545 2 FE P LAAZ 38 AN 8] B AR
PRV ARG, X B, T iE R
MY RAAEZER RE L,
3.3 EYENEHAE

SSR it B4 A 3= 2 A 5 DN M Tk i
58 R KOG I R B AN R K I S AR I P i A
Ko I 7B AR SSR G H7 A 45 4 40 7
TSR A PRAE S FHRE LAy
&l T —EMN . AR T AL 58 0 BE i HL Uk
T, BT UOCHRC Y T A0 L VORI ik
FUEAL, PTDAMERR Y R BN, S
Ak 5 B 5T SR AA R AR L 3 A X B R A
H KB S B0 s, RIRT 4 58 ) SR A
Pl e e DRI v A A 1 i B0 B A 45
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TG R ME R PR R . H TR 2SR C
1) B 4/ L UK R AR VD A T WE R SSR H8 AL
P iR R DA I o AR5 P R B A8 L Uk R
ARG G205 1 Y i L [FR T 150 300
A 5T ) 4 SRS

MKWFFER, # H>0.5, PIC>0.5. Na>5,
BR R WA s e A AR Ay, AR,
A FASORE IS P AR Al Bk e S Tk
B A5 1% e i 2R H Y, s
SR 8 XTI H EIIEZ 0.688 1>0.5,
Na ¥J{HJ& 9.25>5, PIC {HI{H & 0.644 0>0.5,
FFE R E Z AN R R, DA BT iy 8 XoF
SIS AT X 55 150 (U Bkl FEA BRI 2
X VDA T 40 T 2K o TEA IS 1T AR it
TR TP A A 2 R0 ) DNA 82Ul
Tk, TP AT A S E S SR AR

4 Zib

AFFEis R B s 60> Titie RE S
RN, R T HR A TR H.
A AL S MRS AL 2Rk, AER
MR RAR L & &5 07 T A BB S A
8 X B T 150 i VDA AR DNA F520
TGPE, A b AR B E S O R R BT S
Pt THOAR S
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