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Genetic diversity and DNA fingerprint of Pleioblastus by ISSR
HUANG Shujun', CHEN Liguang', XIAO Yongtai’, RONG Jundong', HUANG Ting', HE Tianyou’,
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Abstract: At present, there are more than one hundred scientific name all over the world and about twenty interiorly of
Pleioblastus ( Bambusoideae ). Because of its graceful form, Pleioblastus can be used as landscaping and garden landscape,
much more attention has been paid to its ecological and economical values. With the rapid development of modern molecular
biology techniques, the molecular marker technology has widely been used in the aspect of bamboo taxomomy and genetic
diversity, such as assistant classification at the molecular level, which is in favor of solving classification disputes and
important to identify the germplasm resources. Recently, some Pleioblastu classifications have been quite controversial in the
academic field, and just a few researches about applying molecular marker technology to genetic relationships in bamboo
speciess have been covered. As is known to all, ISSR (Inter simple sequence repeats) is proposed by Zietkiewicz, better at
stability and polymorphism, easy to operate, with low technical requirements and cost, and the ideal molecular marker
technology to construct DNA fingerprinting. Currently, ISSR has been widely used to the identification of varieties, analysis
of genetic diversity and so on.

Utilizing 18 screened primers with better polymorphism on bamboo and optimized ISSR reaction system and
amplification program in this paper, the genetic diversities of twenty-five kinds of bamboo in Pleioblastus were analyzed,
including P.china f. hisauchii, P.gramineus ( Bean) Nakai, P.amarus (Keng) Keng f. var. pendulifolius S.Y.Chen,
P.amarus ( Keng) Keng f. var. subglabratus S.Y.Chen, P.qingyuanensis, P.chino {. angustifolius, P. suichangensis,
P.simonii f. albostriatus, P.longifimbriatus S.Y.Chen, P.dokgyoamus, P.oleosus Wen, P.amarus var. (Keng) Keng f. var.
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hangzhouensis S. L. Chen et S. Y. Chen (accepted name) , P.amarus (Keng) Keng f., P.kongosanensis {. aureostriaus, P.
gozadakensis Nakai, P.hsienchuensis Wen, P.yunhoensis, P.maculates ( McClure) C.D.Chu et C.S.Chao, P.juxianensis
Wen, P.intermedius S.Y.Chen, P.maculosoides Wen, P.yixingensis S.L.Chen et, P.longifimbriatus S.Y.Chen, P.graminens
f. manstopiral, P.rugatus Wen et S.Y.Chen.

The results showed that Eighteen ISSR primers amplified 155 DNA fragments, of which 137 (88.3%) showed
polymorphic with good repeatability among the populations, which was to say “each primer amplified 8.61”. The DNA
molecular weight was from 160 bp to 3000 bp. The average genetic distance of twenty-five kinds of bamboo in Pleioblastus
was 0.5006, and the variation of its genetic distance was from 0.1486 to 0.7191, which indicated that the Pleioblastus were
in a high genetic diversity, and relatively complex interspecific genetic. At the same time, ISSR cluster analysis revealled
that the bamboos were divided into three categories at genetic distance 0.5396, and the results were generally consistent with
the morphological classification, which illustrated that ISSR technology detected accurately genetic diversity and genetic
relationship of some plants in Pleioblastus, to contribute to the classification of the genus. In the study, digital fingerprint
identification code of twenty-five bamboos in Pleioblastus were built with 7 primers (U807, U815, U835, U836, U840,

U841, U844), it will provide reference for classification and gerplasm identification of some plants in Pleioblastus.
Key Words: Pleioblasius ; genetic diversity; ISSR markers; DNA fingerprint
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Table 1 The sequence of ISSR primers on Pleioblastus

5% Primer BI¥F51)(5'-3") Sequence of primer 5% Primer BIWF5(5'-3") Sequence of primer
UBC807 AGAGAGAGAGAGAGAGT UBC810 GAGAGAGAGAGAGAGA
UBC811 GAGAGAGAGAGAGAGAC UBC812 GAGAGAGAGAGAGAGAA
UBC815 CTCTCTCTCTCTCTCTG UBC825 ACACACACACACACAC
UBC826 ACACACACACACACACC UBC827 ACACACACACACACACG
UBC828 TGTGTGTGTGTGTGTGA UBC835 AGAGAGAGAGAGAGAGYC
UBC836 AGAGAGAGAGAGAGAGYA UBC840 GAGAGAGAGAGAGAGAYT
UBC841 GAGAGAGAGAGAGAGAYC UBC843 CTCTCTCTCTCTCTCTRA
UBC844 CTCTCTCTCTCTCTCTRC UBC888 BDBCACACACACACACA
UBC889 DBDACACACACACACAC UBC895 AGAGTTGGTAGCTCTTGATC

M1 23 45678 91011121314151617 181920 2122232425

M1 234567 8910I1112131415 1617 181920 21 22 23 24 25 A !'l

§

lalal -t i ket | ey
o S s Y et o - ¢ =R
R R e B g

—
-
—

E 2 5[4 U807 3% 25 NN KEAT B AT ISSR ¥ 1% B ik B ik 3 5147 U810 3% 25 N K FAFTEHE A AT ISSR ¥ & AL ik %
Fig.2 The 25 samples for Pleioblastus amplified by ISSR U807 Fig.3 The 25 samples for Pleioblastus amplified by ISSR U810
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2.3 KRWIMTIE 25 R TR0 E 0T

S 47 85 SR 1 0 i DR PR SR R A B, 32 FH DPS 7.05 R0 Fr R AAT T8 SR 40 56 2, AR AT 3 A 5 5 2R )
Nei_Li fie KBS HE RO, dr AR PR IE (4,2 3) .

RALER R RN K AT A AL I B 53T 0.1618, SR B —25, 7F 0.3662 Ak B 243547 184517
BHN—, IFLE 0.4702 A SN K AT IR A EE T2 16 0. 1618 Ab [] by 5477 248 Folr ) 0 Al 3 7 R D' 48 9 A7 58 ol —
&, IFTE 0.3665 45 BRITHEAT R R —4; FBURMR T S AT7E 0.1750 A RAE—&, IF7E 0.3124 &b 5% B
WEATE Rk FIRMIALTE 0.4332 4B —A4% ;75 0.2113 AbRESL AT LRI 07T B A —AL 7 0.3319 &b, bt
WFAT FEAT B SRR AT R I —H; 7E 0.4286 Ab S0 35 A7 5 4535471 R o — B 78 0.4337 4b T AT . =
FREAT M B Ay BEEAT AR 22 ANE TR R —E; DL JUBRAAE 0.5396 AbG5 R A5 =25, 7EK 4 m
2R Ab(0.5396) K 25 R R0 3 41, BIER 1 4IAE IR B R 0.1618 K M3 A AR A AT ; 28 2 st fE s
0.4702 . WK AT EL S 7T MRS AT 3 565 3 ALt A& 1 B0 0.5634 A% 3541 SGEE AT R oe AT L FHAUAR R
S AT BT AT B ST SRS AT AR SN BKAT o AT A BT BEEAT B B
P ARIBAT AT AR AT ST AT A AT

F3 ABHBEDAENRLRE RIS

Table 3  Clutering order and genetic distance of the 25 bamboo

Kot
F AT species of Pleioblastus
e
ﬁgg:g T I J Indexing of i)
PTE Number Linked level clutering order Distance
HEFRR 1 4 3 0.1486
Bahr 2 2 1 0.1618
%Eﬁ’r’r 3 8 6 0.1750
AT 4 13 12 0.1806
ggﬁg N 5 10 9 0.2113
ﬁig’fﬂ‘ 6 15 14 0.2597
SE5 AT 7 19 17 0.2875
M 8 18 17 0.2995
oMy 9 7 6 0.3124
v 10 20 17 0.3212
HE&ERIT :I_ 11 14 12 0.3319
Ll 12 24 2 0.3662
"’f*ﬁ'f — ~ 13 5 3 0.3663
s -
ﬁig\ﬁfﬁ' — 14 17 11 0.4035
é}‘gg R 15 25 23 0.4286
KT | 1(7) 166 131 8?23?
EH AT 4
[Pty — 18 1 3 0.4653
0 012 023 035 046 058 19 2 21 0.4702
20 12 3 0.5010
21 9 3 0.5124
Ak e s g
B4 25 KAMEMFENEERCRE 2 23 3 0.5396
Fig.4 Dendrogram of the cluster of 25 bamboo species of 23 3 1 0.5618
Pleioblastus based on ISSR markers 24 21 1 0.5766

2.4 KEAPT)E 25 P 5T ISSR $5 R 1) DNA 3748 80 Hilis

WFFEA5 ] U807 U815 K U835 nl M RWIATJ® 25 NATAh, i il 54 8 2 5 MY U836, U840, US4
U844 1) 4 £55 WAL R EE R B AT IR 25 FhATH DNA R0 38 SORA0S (5 4) , v B 2% 50 K B AT Jg 38 oA
K2,
3 Zit5itie

WY 34 B A 1) 2 3507 05 ik 88.3% , RS 51 G 8.61 4>, DNA 4> T & 1F 160—
3000 bp , KEAATIE 25 FATFHPE R AZ IR M 0.5006 , 28 S8 R 0.1486—0.7191 , i BH K BAAT @ HA W g%
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x4 BAKXKRAMENHHBFIELH

Table 4 Fingerprints of the 25 provenances resources of Pleioblastus by ISSR

(eELiE TR BT B
Number of bamboo Digital fingerprinting codes

001111110000100100010110100100011000000010111101100000101111

2 001111110000100100010110100100011000000010111101100000101111
3 101111111000000011110111110101010100001111011111100000111111
4 001111111000000011100111110001010100000011011111100000111111
5 001111111000000011000110110011011010000110010000100000111111
6 001111111001101110000110111111111010000111000000100001111111
7 011111111010101100100100111111011111000111011101110011011111
8 001111111000101100000110110111111110000111000011100001111111
9 011111111100000111010011111010111111000111011111000001111100
10 000000110100000111010011111010111111000111011111000011111101
11 001111111010100101100100100111011111100110111110010000111110
12 001011111000101101011101100011111111010110101000001001111010
13 001111111010111111011101100011111111010110101000001001111010
14 001111111000011111011011100011111110010110101011001010101110
15 001111111000011111011111100011111111010110101000001000111110
16 000011110000110100000110100001011111011111010000100000111111
17 001111111000111100000111111000011111001110011010000010111111
18 001111111000010010010111111001011111001110011110000000111110
19 001111111000011110000101100101111111111110011010000110111110
20 001111111000010100000100110111011111101110011010110001111110
21 001100000001001110001000111000111111000110011000100011111110
22 001100000000010100001001101001111100010110011011101001111110
23 000000001010010100000100110111011011100110011110010000111110
24 001100000000010100000100101001111100010110001111111001111111
25 000000001000000100000110111100011111000110001111000000110100

SRR, PR AR S o ISSR SRS AR eI AL IS 0.5396 AbXs 25 FpATII 70 3 28, SIE AR /024G
RRE—E B3 ARSI E/NT 0.5 (38 3) , HARBRE AL MR, e300 h E AR &
e Ge oy 2 N A AT LTl b ) e PR R A SR AT FDLEE W AT 0.1618 ALARZR , i AT Al A7
FARFRBTIN AT LE 0.1806 ARAHZR , F B M B3 i AROSEt AL AR AU o DRI A i A AR S P70 R AT M s
RN S o T AP AE A SR 38 A% 22 57, O R R M PTG R AR R B3, ™ JH RAPD
BFTEN N B AT S A S R U0, RIAAT SR AT 8 AT B A B AT 2R 0 R B, A E 5T A
FRTE RN R Y], BT 5w TR R — R, S HWAA -2, 7EEgen 25 ik 7 A
FSE TS TNATIE v T4 (IR S e AT AT R — i | L4 A T RE R RO AT Rl R A e S S 3
R N, AR R R WL Fp it — 2B 5T, BRI IIAT A ST Rl R 55 AR A R /e — 2, 4l
M AR & B (ARG A5 05 R4 SRR EW) &, U ISSR 20 A KA A i 0 2 A7 S 1] sl ol 74 1)
FRGRE Sl ZREEROR T T AE A B TizJm i o228, iR R 228 F 5, WM I AT 8 B e A it
fe Z2 et R E] B A AN 2 2% T ISSR H R BE R BORS A I 2 e st 15, 038 ] UB07 U815 U835, U836,
U840 ,U841 U844 It 7 A5t sy RWINTJE 25 AT B8 SORIAS | S 358 KW AT I 2 BEAR WA
R Al o TARCSE F BT R RO A — & iR, Hb A e 2 e, 7 TAricd
HAT— 2 R BRAE, ISSR J24k SSR Jm KRB, ol Ak M ARt , 9l T 0 it % A1k S
SE MM AETT I . ASBEFERIH] ISSR FARNS R T I #8 AT Rl ALAR I, 73 1 HoARALEAT S B 0 T 52 380 (A4
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ZRE . P TARICTF AR r 7oK F Lt e Wh e 25 B IR 0028 XA R0 70 ¢ | REAS T 4 M 48
SE L i R HELE R 7 SR AL IR, BT TS I8 AE AR IESE DA T AR B T (B B, BlAE W
AR K AT FEARLNG S T A W) BOR A S 2R, 7 2 A B D LIS LB e BE DA B R s B4
ARG BN AT AT BT 18D
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