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Genetic diversity analysis and DNA fingerprint mapping of 28
varieties of Phyllanthus emblica L. based on ISSR molecular marker

SHAO Xuehua, LIU Niu, LAI Duo,XIAO Weigiang, KUANG Shizi

(Institute of Fruit Tree Research ,Guangdong Academy of Agricultural Sciences/Key Laboratory of South Subtropical
Fruit Biology and Genetic Resource Utilization (MOA) /Guangdong Province Key Laboratary of Tropical and Subtropical
Fruit Tree Research ,Guangzhou,Guangdong 510640 ,China)

Abstract: [Objective] The genetic diversity of 28 emblica (Phyllanthus emblica L.) germplasm re-
sources in South China collected by Guangdong Academy of Agricultural Sciences was analyzed by ISSR
molecular marker technique and fingerprints were constructed. [Method] Nine pairs of core primers were
screened from 96 pairs of ISSR primers for molecular markers of emblica and the genetic diversity of embli-
ca germplasm resources was analyzed by UPGMA clustering. The DNA fingerprints were constructed ac-
cording to primers UBC809 and UBC886. [Result] Nine pairs of ISSR core primers amplified 28 samples of
emblica with a total of 686 bands and 667 polymorphic bands with a polymorphic ratio of 97. 23%. Through
cluster analysis, 28 samples were clustered into 4 categories. Big fruit emblica and Sweet emblica No. 5 had
large genetic differentiation and were clustered into separate group. Pearl emblica,Sweet emblica No. 2 and

Sweet emblica No. 4 were grouped together,and the remaining 23 varieties were grouped together. Combi-
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ning the core primers of UBC809 and UBC886,the DNA fingerprints of emblica were successfully construc-

ted. Each of the 28 varieties of emblica had one unique fingerprint coding. [Conclusion) The fingerprints

constructed in this study can be used to classify and identify the germplasm resources of emblica,and for

the breeding of new varieties.

Key words: ISSR molecular maker; Phyllanthus emblica Linn; germplasm resource; genetic diversity;

fingerprint

4 H 7 (Phyllanthus emblica Linn. ), 5l 45 il
H OO 8 v (i D L J& 7 R EoR R 2k s
Y. R TR —F R F Y. RA K
24 T s P R R VTR ELA T AR L
AE R PR AR R I TR R
FH S B VR I R 2 4 IR SO AR LB A Ak S A
Y REFI A TRET AR ARE L)L
V9 M = S48 DX FAEL D S A R R IR R .
TN [ 3 DAt B AN T AR L b A58 i A T
2 XA 7 Fh s A8 S AR A R 44 A W)
it R Rb AN [6] 44 7 B8 00, a1 A% e AR W 2 OB S
5T B AT R M E OO RE I 2 B R .

BEAE 73 T HE W) 2 PR B PO K o T AR IC 4
RO ZIE A F Y Fhisfl Z2 86 50 B0 i 58 U5
Y558 K DNA g S B 3% A 2 % AN ] 37, ISSR
JEAE G TR R A bk Rk 1 — B > AR I EOR
H454G T RAPD Ml SSR 41 #i s B DNA Btk &
P 2B EE REEE SR AR
FISSR 73 FARICH AN T 7R WL L XA H 1
i i Z AR HEAT 7 . A5 R R 1T R H
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SRAP J3 FHRICHE AR I 1A 248 AL B 27 B R Y
WFFE T Bt D8 b DR AF 1Y 22 D A B 7 b BB R £ st
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M. Z2IGHIAENY SR ISSR S F AR i H AR 4 A T
= TR X 4 DR TR RER L 2R

AKCFHEAT TR, 45 SRR R H TR B % 26
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1.1

K1 HRFHFHRRERER
Table 1 Information of 28 Phyllanthus emblica 1.. germplasm samples
i o 4 5 H R 1 i i 2 5 2R T
Code Name Note Code Name Note
o o BRI s BEMI B
Big fruit emblica Cultivar ‘ Pearl emblica Cultivar
o B B B ce KRS B
- Sweet emblica No. 1 Cultivar } Big fruit sweet emblica No. 1 Cultivar
o Emir2E B cp KA 2B 0
B Sweet emblica No. 2 Cultivar : Big fruit sweet emblica No. 2 Cultivar
o EmirsE L cs AN 4
’ Sweet emblica No. 3 Cultivar B Big leaf sweet emblica Cultivar
o i B i o HEER LB 77 B
Sweet emblica No. 4 Cultivar ’ Green peel emblica No. 1 Breeding variety
o A E b g o BT 2 5 sk g
Sweet emblica No. 5 Cultivar Green peel emblica No. 2 Cultivar
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& 1(&) Continued table 1
s o 2 # R 1 i o 2 P ik
Code Name Note Code Name Note
o @mieE BRI o1 BRI 5 BRI A
} Sweet emblica No. 6 Cultivar . Green peel emblica No. 3 Cultivar
N P ey WO B A
B Sweet emblica No. 7 Wild type : Green peel emblica No. 4 Cultivar
o  EmisE P B oy FIEANH 1B i 15 41
: Sweet emblica No. 8 Wild type o White jade sweet emblica No. 1 Breeding variety
G Ao B o FIEAGEI2 B i
Sweet emblica No. 9 Wild type ’ White jade sweet emblica No. 2 Breeding variety
Gy mE B s LS b g
Glass emblica Cultivar Almond emblica No. 1 Cultivar
RS b s AL 2S s
! Fengzhu emblica No. 1 Cultivar Almond emblica No. 2 Cultivar
Cl3 R 2 5 kB A Co27 KREFMMH 15 K
i Fengzhu emblica No. 2 Cultivar Dayu sweet emblica No. 1 Cultivar
c AUk B B e KEA2E b
Fengzhu emblica No. 3 Cultivar ’ Dayu sweet emblica No. 2 Cultivar

1.2 DNA $2H

53 A FR BB i 42 it v 50 mg, 7ER A TR
SRS Ak, R CATB 5 O R 4 DNA, JF
FHR R 53 606 BETF DU i DNABE & ik B J 4l B
FH 0.8 %035 i B 458 e A% 0 3k M 4 DNA Ji it . & 4%
DNA FE 5 BT —20 CoksE . 4 1.
1.3 ISSR 447

FHEME H K 22 (UBC) A A ) 96 4% ISSR 5]
PR H AT Y1 Db i 8 1 1 2kl N L 2
SHFEENII YT 2% . PCR WK R N -
DNA K 2 pL. 5% 0.5 pL.dNTPs 0.5 pL,10 X
PCR buffer 2. 5 uL.,DNA Taq B 0.5 pL,ddH,0
19 uL. PCR ¥ HEZAF:95 CHALME 5 min; 95 °C 30
$:55~50 C 30 5,72 C 2 min,45 M ;72 C 2Efif
10 min,4 “CEAF. PCR =9 ] 4 6 A28 P 5 14 #s ok
e 35 e P Uk xR 9K 5 BE S ] ABT PRISM 377
sequencer Il 5 A BLAZ o MR 5 S 03
1.4 BIESH

R AR 00 3 A0t A R o) fE Uk L ] — o7 B L

®2

ISSR 4l A T AT g it A AW e 17, o4k
I 07 AR AR 0.1 B HLRE . Geit ik —
JUE PR, IR AR Zou iRt B 2 B L R NT-
SYSpe2. 1 Gett 43 B 84 % B4 647 43 s 1 H 55 L A
I F) AEARL 2R 0 DR AU F ¥ CUPGMA) i#47
WAE A LR RSB, 3 28 A A T il gt A% 00
FREE., SHBRE CED PSS 1) DNA
& SV 3 # T vk R m DAk L A A H i DNA
5B B bR ER U

2 AR5

ISSR T B S B Mo
M96 2% ISSR 5| ¥y v i 6 th 9 2% 97 4 A% 4
W Z & FEE RS Y, X 9 &Gl Yo
UBC807. UBC809. UBC810, UBC811, UBC836.
UBC840,UBC842,UBC886 il UBC888. F fifi ik i
99 ZkG19xt 28 Oy i AR AT 90 L AR LR
2,

2.1

ISSR Z L5 3t R F R AR

Table 2 Amplification of Phyllanthus emblica 1. germplasm using ISSR core primers

ElR/E 53 31 (5'—>3") 1 5 B EZ 6218 Z2EE/N
Primer code Primer sequence(5'—3") Total bands Polymorphic bands Polymorphic percentage
UBC807 AGAGAGAGAGAGAGAGT 78 76 97. 44
UBC809 AGAGAGAGAGAGAGAGG 84 82 97.62
UBCS810 GAGAGAGAGAGAGAGAT 114 114 100. 0
UBC811 GAGAGAGAGAGAGAGAC 81 78 96. 30
UBC836 AGAGAGAGAGAGAGAGYA 81 80 98.77
UBC840 GAGAGAGAGAGAGAGAYT 64 61 95. 31
UBC842 GAGAGAGAGAGAGAGAYG 64 61 95.31
UBC886 VDVCTCTCTCTCTCTCT 65 61 93. 85
UBC888 BDBCACACACACACA CA 55 54 98.18
it Total 686 667 97.23

HIZE 2 P19 2R 51 Wy LY 1 B 686 % 2l L
hZ AT 667 &P RASIMY IR Z &

PESEHF 74011 45, P L2 Z K97, 23% (5 2), 3]
Y UBCS10 ¥ & i £, 114 4%, &3 h 2 54
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Fitr, Z BN 1000, W& D g Y e
UBCS888, #4547 55 J& . Hi 2B 54 &%, 2
BN 98,1800, P HGLE R UL, X 9 &5 Y 1Y
BRI ZEHERBRER ZEEFES T TGS
1B ZREPE ST % DNA $8 20 B3 4
2.2 BERLR

28 3 4 H Bl 5T B R R T 35 A A AL R AR
0. 68~0. 94, 4 35t t& AL R H 0. 81, e {A 33t 1% 22
SRR B RRE (E 1), Hoh BF AR 5 A CO Gt

WmH 8 5O M Clo CHfwl H 9 5 i & B & B il
(0.94) 1 CLCRIRHHO F CLoGHHH 8 5 %
P B A 328 (0. 66, i3 B 33 1 A i B o A% o Ak
TEARL R B R 0. 72 Kb nl g i A AR 4 7 b Rl 2R
Hhy 4 REE Do CLCRBEMHO 5] K2 T 2
S5 3 A A C3CHMH 2 5, C5 Gt H
4 5)M CISCE BRI H) s Co Rt H 5 5 sph 51
SV HiAx 23 AN F R O AS 1125,

|l

Innmmn

(=}
N
oo

———
0.75 0.81
HH1BL Z # Coefficient

T T T T
0.88 0.94

B 1 FF ISSR mifZ i s i X H F UPGMA R
Fig. 1 UPGMA clustering analysis of Phyllanthus emblica 1.. based on ISSR genetic distance

2.3 RHEHFDNAEYLEENE

8 S G 5 A% O JE DU 1T 3 v 8 R o
P EI Ko e 2 AR . 25 I AR
MFE 219 K ISSR B.Lal Wikt 2 K28,
FOWTE MW E YL R 51 UBC809 A1 UBC886 HI
KSR HF DNA F8 480 EE X 2 55195 28 1
REFFBEWMY GERDOE 2 hx, Z2HIH
VX W SE R AR SCE B g S ik 4 B
UBC809 1 UBC806 H ¥ £ 9 £ &M M. 5 T 2
B0 22 PR 45 AR L 254 /N B K43 il A 1~ 9
(£ 3. PWAER 18 Z 57 i A 4 45 b P Re AIE
ZF, 4y W o UBC809-111 bp, UBC809-255 bp.,

UBC886-283 bp Hl UBC886-581 bp., | X 4 4~ 1{ir
ST Ay ) S5 e s CT CGREIM H 6 %), C11 (3% B8 31
HOCI2ZOXFRIMH 150 C26 (F{qhH 2 5.
RAE R 3 28040 1 B AR i XS 28 £ i
A H TR RE ST DNA F8 804, 45 5 L% 4,
Ho  CTOR IR H) 8 sr i hy 268 — 1 468, IR
Zam Ay PCR & 14 7 ¥ 78 UBC809 5 ¥y 11 209,
367,543 bp #l UBC886 5| ¥y 201, 448,570,716
bp &b Z&7 . B 514 UBC809 5 UBC886 A fE
—REEE 28 AR H A AN AHIE A 2 KR A S
BRT DA a7 B v 8058 0 A Il i A i 2 e . &L 3
R 28 Ay o H Tl 5T B IR AR S04 B X N 1 A o 4 L
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1000 bp
950 bp
900 bp
850 bp
800 bp
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650 bp

’
a1

B9 ) BTN e
l e im 8 ks
ne TPV e M
1]
'.. - »h-
) [ I
(N -1
L I B A I

19088 B
ERI IR
IS EDE N
ne don?
bikd i
PIBD
I}
1P IR)

75 bp
50 bp

1 000 bp
950 bp
900 bp
850 bp
800 bp
750 bp
700 bp
650 bp
600 bp

(gl atl 1. (i)

A. 514 UBC809 # 4% 4415 [ s B. 5149 UBCS86 438 4% 4lF [l . M. Marker; C1~C28. &H T4 5. 72 1.
A. Electrophoretogram of primer UBC809;B. Electrophoretogram of primer UBC886. M. Marker;
Cl1 Emblica variety number, the same as Table 1.
& 2 1ISSR 5|4 UBC809 #1 UBCS886 X} 28 iy 4x H T k& M B4 1 5% 17

plification band diagram of ISSR primers UBC809 and UBC886 of 28 Phyllanthus emblica 1.. samples
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Table 3 Values of typical bands amplified by ISSR primers UBC908 and UBC886
i H {8 Assignment
Item 1 2 3 4 5 6 7 8 9
838;83 iﬁlﬁfﬁg bands 111~ 209 255 277 313 367 415 543 912
ggggzz ?;iﬁf:gﬁ bands 201 283" 327 448 518 570 581" 716 752
e FoR M FRRIE S5 .
Note: * variety-specific band.
x4 8MREBFMHRIELE LR
Table 4 Fingerprint coding of 28 Phyllanthus emblica L. varieties
i o 2 i S0 i 2 1Y i o 2 i 2 1] i 2 1 i o 2 i S 1 e 1
Code Fingerprint Code Fingerprint Code Fingerprint
C1 268—1468 Cl1 389—34 C21 67—3
C2 8—56 Cl2 9—3 479 C22 489—39
C3 46—6 C13 267—134 C23 89—169
C4 8§—135 Cl4 7—3 468 C24 2—168
C5 8§—1 C15 58 —348 C25 6—189
C6 469—45 C16 678—4 C26 14—38
C7 59—245 C17 7—4 689 C27 267—168
C8 79—68 C18 7—9 C28 248—1
C9 4679—1 C19 7—49
C10 29—6 C20 4—3 689
i Ff Species
Cl1 C2C3 C4C5C6 C7C8C9CI10CI11C12C13C14C15C16C17C18C19C20C21C22C23C24C25C26C27C28
809-111 bp
809-209 bp -— — -— -— - -
809-255 bp —
809-177 bp -— — -— — [ -—
809-313 bp — -
’«Eﬂ 809-367 bp — — — — — — — — —
? 809-415 bp -— - - - - .- [ -—
# g 809-543 bp — — —— - - - -— - —
ﬁ%" 809-912 bp —— - - -
:lg:% 886-201 bp — — — — — - - - -
S 886-283 bp -
5886-327bp -— - - ]
886-448 bp -— — — M - -—
886-518 bp ] ] — —
886-570 bp —— — — — -— -— - - - -—
886-581 bp —
886-716 bp — o - - —-— — - —
886-752 bp - - - — -

12

1w

B3 28 A H I i BT IR 4R o R
Fig. 3 Fingerprints of 28 Phyllanthus emblica 1.. germplasm samples
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FEPE S B il B 7 DA 3 RT3 &% DNA 45 80

H Bl IR AL 22 R 1 0 A A SR TR L 9 AR
LGP I B Z A 686 A%, Mo B AR A 667
& CEE ARSI B 2B AT 77, 11 45 BA
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e S IRE MG R RERE T LSRG, R
Z AR B0 J5 SR R I 35 % 2 R 43 BT R L
BT A 250 T R4 B Al

28 3 A% H I TR i e ok £ BB B L T T R Sy 4
JE BB SRR IR H RN H 5 A i R oy —
e R K A R At A SR RO R
WML E, AR R 2, 3k 23 A iR, 3
F A I B ah H L RGER I R B R
Ly T = o/ v = N I o = O R =
KEFMH 9 FORFEIERE S MG 3 D afh, 5
MR EmH 2 5 w4 S gkm . AL
ARG LLAE W AR 28 B & H 7 &AL
G Eh R R AE AR T A5 2 25 5 B A S R 8
SRR R R 2 5 H DB A AT 2%
SRR A SRR b 38 A 25 S B R O R R
WH . REFAAEFRESS Az MR L&A I E
TR fh Fh 22 4 32 B P X 2 R A R A
PR AE S 2 5 A JEL DR fH R AR S T RE 7E 33k 44 KT
AW, XGRS BT & Bl e X 17 &
HPMMEGRR SR EREE LROIER B
MAF D FIH SRAP 43 F 45 30 £ AR X 4 2 1 X 22
4% 7l 9% U 358 £ 2 R 1 23 BT o A5 HE R AL 7 &5
SRS e S F N I R S G ED Y2 NI
F .28 % A H T bR YR U R S 0B A5 R L AR BoAE
0.68~0. 94, ¥y 3t f& AL R B R 0. 81, FI T
A& BT A B 7 R s AL 2R & R
JR R UR L R O LUE &R H T R TR
BT RAF IS

DNA #5 80 E % 42 AR 2 5 T o0 Fhrid BR &
A oA B — Ff gt A% A i 7 2K B 32 1 Rl R B U
LTENTE G~ NI B RN 7 | S |
ISSR 2 FARiCH AR & T 32 Mk BE DNA 54
3 {HL Bl /b 4 S0 g RS L 52 bR YRR i . g
ZEDT R SSR 4y F AR in £ R M T HEORS & Rl AR 4L
B3 AR FE Sem i Ko B2 2 . AT IE 5 % pE 2 5
T 20 Il 3 A 78 5 3k O I DA sk atE L A 2 4551 4 R eT
B % 5 A R A R B EE T 28
AH T RPF IR A DNA 35 SCIE 3 L 5 A 5 Al #R AL
A ME—R—2& DNA $8 40, 15 5 W1 & Fh 5w 5 m
Tk R

Wit 255 7 0 B R 1 R R L T b A R 1
A H 25 FFE L DNA 4> Fhric SR BUR G Gl & 2 2%
SEAE Ry it R X A3 00 8 7 9k Bk T RE . AR B 5 R A
ISSR 43 Fhric 5 A # 7 19 35 QLR AU 2 4519

Rl s 2 X 73 28 iy H - BB I (EX AR )
RAEAH T ah Al B A H 7ML AN BT A R L i 2k
SAHEZRE TR R X ERE R TR
P i Al 2 AR A S B 19 A T Rh SE R R . AR
W FE 45 0 G 224y B DNA $i5 80 & 3% Ko e iy 2t
SLBEE AR
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