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BE. NWHEEPWEATH RSB RALEL AR YEIRAT (Dendrocalamus latiflorus)FERAT(Bambusa oldhamii) 2R RS R 40 75 I &
SSR 43 FhRic. iAKW, TERRAT R i SAAIE R Z rh 43 BIAEAE 87 F1 86 4~ SSR s, Hrh = R B R KR L, ikl
PR A A . AR SSR AV i i ] 21 X1 514, Horp 11 X551 0% 6 M RHRENS Y 14 HiAeue E M 454y, HLEA 2480, 51
WHRCEIRT) 52.4% . RISGHIRY, 6 TIFa] 73 Wi KAHE, SIESS 0 R EA -8 A 4 X51WTEIE AT (Pleioblastus
fortunei) M1 HBHELAE (Sasaella glabra f. albo-striata) LN H B 2380, nIVE R K4 E AT B S B 4 FhRic .
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Abstract: In order to reveal the heterogeneity mechanism of ornamental bamboo leaves, the SSR molecular
markers were developed from chloroplast genome of Dendrocalamus latiflorus and Bambusa oldhamii. The results
showed that there were 87 and 86 SSR loci in chloroplast genome of D. latiflorus and B. oldhamii, respectively,
in which the trinucleotide type was the most, followed by mononucleotide type. Based on the sequences of SSR
loci in chloroplast genome, 21 pairs of SSR primers were designed. Six bamboo species could be amplified stable
and clear bands with polymorphism by 11 pairs of primers, accounting for 52.4%. The cluster analysis indicated
that 6 bamboo species could be divided into two groups, which was consisted with morphological classification.
Meanwhile, polymorphism bands could be amplified in different parts of colorful leaves from Pleioblastus fortunei
and Sasaella glabra f. albo-striata by 4 pairs of primers. So, it was suggested that these SSR markers could be
used to distinguish the leaf heterogeneity of ornamental bamboo.
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FRICTERAE YT 5 th AR 2 1 T2 0, an g it
£k SSR 3 FARICUEW] 1 B IR AR 4 R 2
S TR P 2148 3 ©(Phaseolus coccineus) 4 it
st B ZRE PSR4 . IR, it4giAk SSR 431
Pric B d e ARl BEI AT AR 2N, 4 e
ZEAR SSR 3 FARIC KT H A AN (Larix kaempferi)
(BT R W, st A8 S E 2ok A THEAR A
fi1], BRI A9 AR S35 N 6 5 B (Musa paradisiaca)
FRRER BT 2, B A A R B B 8 1y 22 S

Y1 J& T ARAFL(Poaceae) 1T WA Bambusoideae)
FEY, A 1250 A3, 2 AobR 5 I b B g 2, B
AW AR (AT IE, JCHJE AR AR A SO A ik
b WE TR EE AR S AR T VR R H a2 B E
H AT, 73 FARC IR S nY s 1L Z e i
PRI 5 O/ A L RFPE F A AR 2N Iz 0 H
£ 5 SSR®™ | RFLP®™ | AFLP" '™ RAPD"™ '™,
ISSRI 4% Hirt SSR 4 Fhric /3 T EST 3%
PEAE N A a1 P E 1 S S o = & N S
SSR A i i I & FNE FHAM 98 i A UL
I, AT FEARYE O A BYRRT RS AT - S AR R 20 7
FIU FF K SSR 43 FhRic, AFRISHAT A3k [ 41
SSR ZrFHric M mT A4, R 3RIG X AT AL 5%
SU I3 T FRic FdE s AL Y S oM B 5 Bkl

1 AR
1.1 #1#

I g R B0 6 A7 b 18 0 S A AR IR L A9
NIAT & B BAT (Phyllostachys edulis) JEAT & B9 RRAT
(Dendrocalamus latiflorus) 77 & BILRAT (Bambusa
oldhamii) . 1% 77 J& 19 3 111 77 (Pleioblastus fortunei)
FEFHAT(P. argenteastriatus) . VA X 2R EEAT )& 1 H
LMEASH (Sasaella glabra f. albo-striata), HH, B
M DR AR AT It g€y, 3800 SR AT A 3
FIPT R B R 8 5580 AT i i AR
g, B B 2R 80 1 BUMER A Y I R 5 B
BT LA SR 80, R T R AT A SOHERS
T T AR, BEFRIR L R 25°C, G IR R
200 pmol m s, JEJEWI A / s = 16 h /8 h.,

1.2 RPN ERESSRIFF & B 5| 40i& it
M GenBank /A H K g 22 v T ZRRAT FIERAT 1)
ISR AR SEE DR 4 7 %), K SSR Hunter 471418 & 7

Y SSR 3 4, SRR B AT IR E B B A 2.
3.4 0 EERECH S, 3. 3; M TRF e #4
BRAGIRER P, B EZ R =10, L
A Vector NTI 9.0 #3154, #id #4 J BEAE 200 ~
300 bp Z i), 5|9y AL RIE A /A LR 1),

1.3 DNAZEUR 46

KR B CTAB 7 3£ BB 6 A7 Rl F #Y)
LK ZH DNA, [FIEEXEE AT ol A7 i SOHEAS 1
AE0 I A 2 a8 43 A1 504340 4 B DNA,
TES AN EE T T & Ay AT Agg,, K51 DNA
Wy, HEEUY DNA T —20°C137F .

1.4 PCRY & R H#E S5 1+

PCR §" 34 & Z 1 20 pL: £ % 10 x LA Buffer
(MgCl,) 2.0 uL, dNTPs (2.5 mmol L") 3.2 pL, 1E .
JZ 1] SSR 5| #)(10 mmol L)% 1.0 uL, 1% iz DNA
(100 ng uL™") 2.0 uL, LA Tag DNA 47 1.0 U,
4li7k 9.8 uL. ¥ NAEF A : 95 CTIASE 5 min;
SRJF 95°C 30s, 52°C ~58°C 30s, 72°C 30 s, 4k
28 MEER s F e T2°CHEAf 7 min, ZEFSLE, &
IR IG5, RS 51490 50 06 12 S i T4
B, R 8% SR VN M ok i Bk Jig H UK 4
HL A 200 V, 60 min JE4RYe B0, FARCRAEHTK
BUZ, Gty B 4400 A B 440 1, Toalid
0, JE R0, 115G 88 6 %, FH DPS R4y
UPGMA JE#FT T8 R G0 RIS HAT 1A% R g HE
FIH MEGA4 T R GEEALB AT

2 G HT

2.1 RRATFALRAT I 4R AR B E ZHSSR 53 17

TEFRTT 139350 bp A SRIRIL R 241751 i 2R
| 87 4~ SSR i &, F-3 45 1602 bp P 1 4~ SSR
s TELRAT 139365 bp £ AR S R 40 351 v 8 2%
| 86 1~ SSR i i, F- 3745 1621 bp H ¥ 1 4~ SSR
D7 o TERETIY 87 /> SSR i v, A PR I TR
i 28 %, THHRREE 54, R EML 36 &%,
VU iR A 18 45, H BB SR 43 3 32.2%
5.7%. 41.4%. 20.7%; TELRPTIY) 86 > SSR i/ i
AR ER 29 &, MHMREE 4%,=
BAHRESR 38 4%, WETTIREL 15 7%, B
BONNHR 33.7% 4.7% . 44.2% 17.4% (F 2). AT L,
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Table 1 Chloroplast SSR primers of Dendrocalamus latiflorus and Bambusa oldhamii

{345 Locus ¥ Repeat motif 514 Primer (5"~ 3") i K Annealing temperature (°C )
DI-190 (T),s F: AAAGCAATTGATCATGATCA 52
R: GGATCATTTAAGTCAGGTTTC
DI-191 M)y, F: CCTTTGGGGGATGGATCCTA 57
R: CGGGAAAGAAGTACCACTCG
DI-210 (TCT), F: CAGTTTCTTCGTAGTAACGC 52
R: TCTCGTCGTTAACTGAATTC
DI-211 (TTC), F: TTGTGAATCCACCATGCGCG 59
R: TGGCTAGGTAAACGCCCCGT
DI-221 T F: ATAGTTCATGGCCTATTAGAAGTAG 54
R: CCCTGCAATCAAATAGATTG
DI-287 (A), F: AAGTTGTTGATATTCAACAACT 49
R: AATATTCAAATACCCCAAAG
DI-325 (A)3 F: ACCCTGCAATCAAATAGATTG 52
R: TAGTTCATGGCCTATTAGAAG
DI-326 (A)5 F: CAAAACATTTCTAACGGATTCC 52
R: AACTTGGAACGAGCATGAAG
DI-42 (GAGG), F: CGAACTAGGGTTCAATGAAT 52
R: TCGAATAGGAAGTTAAGATG
DI-74 (TTTA), F: TTCTTCTGATTCTGACGTAAC 52
R: ACGGAATTTATTTCTTTTTG
Bo-204 (TTCT), F: CTTGTTTCAAGTTACGATTTCG 52
R: ATCATATAGTTGTAGCAACTGC
Bo-253 M)y, F: ATCTTCATTGTTCAACTCTTTGAT 54
R: TATCATTCTGGCATCGAGCTAT
Bo-284 (TTA), F: ATGAAACTTTGACCAATGTACC 54
R: AAGATGGACTTTACCCAGGATG
Bo-294 (A); F: GCTACAGGCCCACCCCGTCTC 65
R: GGGGAGGTCCTGCGGCAAAAT
Bo-295 (Ao F: TATCATTCTGGCATCGAGCTAT 54
R: TTCATTGTTCAACTCTTTGATG
Bo-33 (AT); F: CCCTTTGGCCTTTTCTCTTATAT 54
R: TCACTTGCACAAAGTAGAGGTTT
Bo-34 (M5 F: ATTGAATCATATTTGTTTCCCTCC 54
R: TTATTCATGGCAAGGTTCAAAAT
Bo-56 (T, F: GCCTCAGATAGCGAGCGAATC 59
R: GTTCCATCTTGCAAATAGGGC
Bo-8 (TTC), F: TTCCTTACTAACAAAGGATTTATTG 54
R: ACGAATCCACTTTTCTAGGAAG
Bo-210 (TTC), F: ACAGTTTCTTCGTAGTAACGC 54
R: ATCTCGTCGTTAACTGAATTC
Bo-211 (TTTG), F: TTGTGCTTTGAAAACCCGTTC 56

R: TATGGTAGGTCGCAAATTGGG
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Table 2 Type and frequency of chloroplast SSR in Dendrocalamus latiflorus and Bambusa oldhamii

AT Dendrocalamus latiflorus

%4 Bambusa oldhami

A Type % HIT Repeat motif 4% H Number % A Type % PAJT Repeat motif 4 H Number %
BARZATIR A 13 46.4 HRAT R A 14 483
Mononucleotide T 15 53.6 Mononucleotide T 15 51.7
(32.2%) (33.7%)
- AG/TC 1 20.0 R AG/TC 1 25.0
Dinucleotide AT/TA 4 80.0 Dinucleotide AT/TA 3 75.0
(5.7%) (4.7%)
EECHR AAG/TTC 9 25.0 =R AAG/TTC 12 31.6
Trinucleotide AGA/TCT 6 16.7 Trinucleotide AGA/TCT 5 132
(41.4%) (44.2%)
AAC/TTG 9 25.0 AAC/TTG 8 21.1
AAT/TTA 2 5.5 AAT/TTA 3 7.9
ATA/TAT 3 8.3 ATA/TAT 3 7.9
ACG/TGC 3 8.3 ACG/TGC 3 7.9
AGT/TCA 1 2.8 AGT/TCA 1 2.6
AGG/TCC 1 2.8 AGG/TCC 1 2.6
CGG/GCC 1 2.8 AGC/TCG 1 2.6
CTA/GAT 1 2.8 CAG/GTC 1 2.6
AGC/TCG 1 2.8
CAG/GTC 1 2.8
POk H ATAC 1 5.5 DA% H R ATAC 1 6.7
Tetranucleotide AAAG 1 55 Tetranucleotide AAAG 2 13.3
(20.7%) (17.4%)
TCCT 1 5.5 TCCT 1 6.7
AATA 4 22.3 AATA 4 26.7
GTAG 1 5.5 GTAG 1 6.7
TCGT 1 5.5 TCGT 1 6.7
TTTA 4 223 AGAA 2 13.3
AAAC 1 5.5 TTTA 1 6.7
AACG 1 5.5 AAAC 1 6.7
GAGG 1 5.5 AACG 1 6.7
GAAA 1 5.5
AGAA 1 5.5

RAT AN AT SR AR L PR 41 b SSR A% T iR T &2 4K
i S BB AR — B B IR B A LT A Rl
T AR BURZ , 1% G 8 C AR IR H A
TR EE EF L AT/TA IR R £, 4
I AT IR B R BT 80.0% Al 75.0%; =A% T
fif B4 3 e T B R 2 (1) & AAG/TTC, 2351 5 =
WA R 8 SERAY 25.0% 1 31.6%, FL¥k o AAC/
TTG. AGA/TCT; VUK HRE L L)y h i Bl £
152 AATA, 530 7 PUAZ H R d 5 S 0 22.3% il
26.7%.

2.2 FRATFANEAT I RAESSREY & S

FR AR BRAT A AT it S AR SE D A1 P 20 B 4
XA SSR RAIE I 1 21 X514, DL 6 FTHP ()
DNA R i BRI T PCR 3759, 3 14 7= My %) i Dk
IMTEE SR A 19 X W REY 1 HE Y A
Hor 11 X5 [ 4ty B 28 (B, 224805
Y1y SSR 519 S5 52.4%.

2.3 EFMEESSRY FARiZ B LS
11 % M 48 {& SSR 31 ¥ % 6 17 Fh i 4T
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PCR #8838 W ) L ik 45 R BT A, ORI 5
Al E] (3 AR UL R 8, IF BEAT R T, 4521
W], G 6 18R 23531 3R 0 A R, FEh f AT
HMEAE AT RAE—R, AT TR b X T
M o A T FLSOHEA (8 S AT AER TR
—AN R 32 b UEIAIX 3 AT RR 55 4 06 R BT

HAR A A A RAT R SR AT 7 — A/ 52 1
HANENT, SR ——BAT RGO RN
PE(E 1), BRI, X 6 MRy RIS R 5T 1
AT 2527 o AR — B, DLW BRSNS i
J7 8 R4z 4 B SSR 5 | ) AT B 14y 3 Y, n)
FIVERTFRbTa] 1 SSR 43 Fhric 434 o

BT Phyllostachys edulis

]

AT Bambusa oldhamii

WRAT Dendrocalamus latiflorus

H S MER 8 Sasaella glabra f. albo-striata

{3? BT pleioblastus fortunei

SEHUAT pleioblastus argenteastriatus

04 03 02 0.1
BEIEES Genetic distance

P 1 6 FMTSSARAIRE T -84 SSR ARICHZRIEH

0.0

Fig.1 6 Cluster analysis of 6 bamboo species based on SSR markers from chloroplast

2.4 B THEAESSRE FHREH M H M F IR R

S

HLIK AT 45 R R, B Z 38R0 11 X518
T, A 4 XS I IAEE ELPT R SOHEAS I B AN [R]
FEUPRA 280, WA AT o B e S T
o GIIRE Bo-211 1R FHAHER fE R S (0 i 1 ke
i G 2517, iR (9 DNA JRGRE il
TE 45 SURE dl R 35 A /N — B0 26485 5 51 0t

Bo-56 TEAE FIPT ISR (I i BF i h o i 46017 L 7
FLn B DNA TR AR B O S B0R 2l
K/N—2; 51955 DI-74 F1 Bo-284 1 JE 147 11 {4
FORE S Y B A ZESE AT i DNA TR G
R R ARG 3y oA KON — B A . B
B3 4 4> SSR ALk AT A Sy X433 11 A7 R S
ANy SR BE L Bt R 2 6 43 19 4 F R g
( 2).

Bo-56

DI1-74

P12 4 335 1000 3 PR RS HEZ2R o M2 2 kb DNA marker; 1: 381475 2: FEFAATERETRIR: 3 FEAT @RS 5 4 T 5.0 ATE AT 6.
AT GRS s 7 ASOHERAE s 8. IBUHER BRI s 9: FISOHERAE A (k43

Fig. 2 PCR results of 3 bamboo species by 4 pairs of primers. M: 2 kb DNA marker; 1: Pleioblastus fortunei; 2: Green part of P. fortunei; 3: White part
of P. fortunei; 4: P. argenteastriatus; 5: Green part of P. argenteastriatus; 6: White part of P. argenteastriatus; 7: Sasaella glabra f. albo-striata; 8:

Green part of S. glabra f. albo-striata; 9: White part of S. glabra f. albo-striata.
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B 2 e 3 N R 8 PR R, A R
T X R B A WE T . B H BT IR, © A4
AT 200 FRAEY) Y ISR AR 4 BE I 4 7E NCBI &A1,
LA X 8 F AT AR 1y 110 - S A T PR 2 3 A7 T
U2 ARG 8 2 X IR AT RN SR AT I S A 3 PR 2
FEBIBEAT 70 M, 2342 4 Hh 87 T 86 1> SSR i s,
HAFEREN AN TREEREL,JFH &
R E A /D R AR X S RIS KRR
PRKN(Pinus thunbergii) ¥4 SSR Fric (45 R —
U2 RS RRPT SR I SRk SSR HORTERE G
o C R EE M I ERL, B =R E
BRI Z X 548 IF(Arabidopsis thaliana)™
RGP SSR H A R AR —F(, X vl B2
e PR Y

P2 (AR DR 20 ) DR PE R , 5 RRAE 1 E AR
P, Emsfe e X 2R, BUBRERBE N FE . X E
BELLTCHE BRI ERPTIAEY R L, M-8k SSR 43
Thric e Rttt A EENME, A
LR IER ndhFPY | rpsa™ A K rpll6 BN 7512
HEATPT A R G AL ROE . ABFSEE I
FIFH S AL R 20 SSR 43 FFRic oAt 1 HAEA ]
LR HEINEBTINERE W R =R 278 SN E 270 S PN 0 N
WRTT R 2 iR FE N 41 SSR 43 FAnicxf Tt
MR RGP EAELESHEL, BNET
Ay PR AR ST A S T A R R AT SR T SR A
—if, A SR T RNEE AT AT R SOHEAS
HERAE—E . SR AW RIS Hr gl 2
BT 11 XFSRAR SSR FRic Xt 6 TR Z I 13zt 4 AH
RIS B 0, P AR M I R K B Ik, Al RE
JEWFFE Y SSR B A —E Wi ) 1, DR I 3
o S — 25 B AT AR S

B 55 SR LB Py Y B0 B PR B A
IR K DT R X LB AT A S A EA T LA T
FEATT ASA AT (Hibanobambusa tranquillans f.
shiroshima) 1 F SUHEA 8 3 FpAT 7 B9 SR BESC N
(Y SRARGERE 5 St T AR S X TR R R 45 1
AR SR AR AL R U N E ST
IV RA I EATAE 19 5 BV , A AR Bl DURR
PIFIERAT TSR SRR A P IF A1 11 % SSR 3T
0, X Gl LT R AN [F] SR ORE A AT R AR
PR SRS 3K R T HL AT AL SR SU IR 5 B0

A 1Y SSR Zr FARIC I A SCHR, HIP MiZ i T i 4%
IRZEFY AR S R D) REFE R R AR 5 R A, A7 1 T i
— IS 5 TR 3 TR S0HE A AN [R] 25 2011
Fedh, 4 XTH2R4K SSR 51 AR 3, HEA 2
A, BB AR X 3 A [R) 25 €0 25 280 1) S ok 3
AT N F T 3 Fn 0 5l B & R R R
1Y) DUS MBI 1 A
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