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RAPD Analyses of Nageiaoids
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Abstract  Choosing Podocarpus imbricatus , Podocarpus nagi, Podocarpus fleuryi, Podocarpus neriifolius
and Podocarpus macrophyllus are analysed through the RAPD techniques. FEighty primers from 4 operon kits
were screened and 9 of them were able to produce clear polymorphic pattemns. The results generated by using
UPGMA algorithm to cluster genetic distances calculated from RAPD data imply; 1) the studied species are
apparently clustered into three subgroups, which supports the treatment of constructing corresponding sec-
tions, Sect. Dacryéarpus, Sect. Nageia and Sect. Podocarpus in the genus Podocarpus, 2) it is unreason-
able to separate nageiaocids from Podocarpus and to establish a new family named Nageiaceae.
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Table 1  Plant material and their origin

Y £ K Plant name KR Origin

X EH (Podocarpus imbricatus ) Campus of Zhongshan University

¥ ( Podocarpus nagi) Campus of Zhongshan University

KM ( Podocarpus fleuryi) South — China Botanic Gardens

HHE (Podocarpus neriifolius ) South — China Botanic Gardens

B XM ( Podocarpus macrophyllus ) Campus of Zhongshan University, South — China Botanic Gardens
1.2 F=FiAH :

10 mer EZHBRBEVLT W H Operon 47 (A4, C4., DA, E4H), RAPD EF &
WHIARBREDBEARABERTELE .. FFEMRIEHAERLRFEY IEHARPOEES
THEY#THE ., HARKRAE=2Hrailn.,

DNA W3R ER Sk B, 20 & I B 0.5 g HYHE T, 1EBA T8 #E BB
A, 7ET 44 1.5 mL 8 Eppendorf 5, BEM 1 mL - 20CHIEFEENRY 1 min, 5000
r/min B0 10 min, FF LiE, EE —K. BEMA 60CH# CTAB U 1 mL, TR,
60°CHRiE 4 h, 500 pL & : 7 IEE (24:1) #i#E 10 min, 13000 r/min .0 10 min, BEH —
Ko BUKHE, A 2/3 KRR RNEE, BRIES, TTRERIE, 2000 ~3000 r/min &L 3
min, F _FERBIIE. BEMA 800 pL EWW, ZIRTAEMH 20 min, 1000 r/min &[> 10
min, F 1, BARE T, A 70 uL TE B, 1. 4% EEER (MM ZEEZE 0.5 pug/mL) .
100V B3k 30 min, #AMTFMEEA, 752 B e E, ¥ 260 nm K 280 nm &b
EWSEEE, BRI A/ Ao LI FI KT DNA £ R EEE, B ApMEMERE
1.3 RAPD %7

¥ 3% 2 BL7E ERICOMP 22 7] PCR X _E#47, KRB 25 uL, 3% H,0 16.5pL, PCR £
P 2.5pL, dNTP 1 uL, 5149 1 pl, AR 2 uL (50 ~ 160 pg), Taq B 2 pL (1.5U0), KRR
Y20 WL ASEHES, V&M, 95CTMAEM 200s; 94°CAY 1 min, 36°CE M 1 min,
72°CHEfH 2 min, 40 NMEF; 72CEM 10 min, FIRY K K ¥ B A S DNA SR E B
XTH . RAPD ¥4 1.4% e EER Bk (IR R 0.5 pg/ml) 78, THIMNT TR
M.

1.4 #iEALE
R 2 AMRERRNBEES (D) BREUTARXITHE.
D=1-F,
F=2Nxy/ (Nx+ Ny),
HA Nx. Ny BIREEAR X, BEAR Y T H A DNA FBLEE, NyRHEA X fifE4d Y #£E
i) DNA F Bt %,
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A EEPE B R Fl UPGMA (unweighted pair group method with arithmetic mean) ¥ #E47%
Ko, WEMRE,

2 #R51TiR

%t Operon 23 I # 4 41 80 1314 (A1-20, C1-20, D1-20, E1-20) #1706k, K
FONEIY (R2) WY HMTYAGIBEEREKERSIIBRIFFAZELESHNWE (K
Do HINTTYHK GC+CRERN 60% ~70%, BNF1HY K DNA F BECH 1~ 111,
ENESMEATRSH DNA i BRBOFHN 31 4, X4 DNA K B4+ F BYEE 7 370
~3900 bp Z[H] . EFFEWT HEE HITFRIEHEEN T FHRES L0,

WIEERE 2 MEEZ RAPD Ei R 3LE B DNA H BR By 16 i 49 DNA Fr B s s, AT L
REEMZAMBREER (£ 1), M UPCMA B X BB #T R AWM BIAMNERE
(A 2),

#1 EH2 FEWERREEEN, RAPD Billh 7604 BRI A R A Y

Table 1 Genetic distances between any two species (above diaganol), the numbers of the shared fragments and
the total numbers of fragments amplified in RAPD patterns {below diaganol }

1 2 3 4 5 6
1 0.0693 0.3263 0.3725 0.3469 0.5862
2 94/101 0.2473 0.4200 0.3542 0.5529
3 64/95 70,93 0.3895 0.4066 0.4500
4 64/102 58/100 58/95 ‘ 0.1633 0.5172
5 64/98 62/96 54/91 82/98 . 0.5181
6 36/87 38/85 44/80 42/87 40/83

! 2 3 4 5 6 7 i 2 3 4 5 6 7

1 FEOLSI% D-03 (a), D-12 (b) T H™Y
1, 2. BF0; 3. HRWE; 4. 178, 5. KHATH; 6. BEBHM; 7. 2kb marker
Fig.1 Amplification products of primer D-03 (a), D-12 (b)
1, 2.P.macrophyllus; 3. P. neriffolius; 4. P.nagi; 5. P. fleuryi; 6. P.imbricatus; 7. 2kb marker
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Table 2 Name of primers, their base sequences and number of bands generated from each species (1-5) after amplification

HYH KL+ Plant materials *

B F5 1 2 3 4 5 6 Bit
Name Sequence

OPC-08 5 -TGGACCGGIG-3 4 3 2 5 5 5 15
OPD-03 5 - GICGCCGTCA-3 10 9 9 9 10 11 5
OPD-05 5 -TGAGCGGACA-3 6 7 6 5 5 5 9
OPD-08 5§ -GIGTGCCCCA-3 5 4 2 3 3 3 5
OPD-10 5 - GGICTACACC-3 5 5 4 7 6 3 8
OPD-12 5 - CACCGTATCC-3 6 7 7 5 5 1 13
OPD~13 § -GGGGTGACGA-73 6 7 6 5 4 3 10
OPD-20 5 - ACCCGGTCAC-3 7 6 7 10 7 6 14
OPE-02 5 - GGTGCGGGAA-3 2 2 1 2 2 1 2

AR R 1L 2. B, 3. BHE, 4. 11, 5. KT, 6. EMR
*1, 2~ P.macrophyllus; 3 - P. neriifolius; 4 — P.nagi; 5- P.fleuryi; 6 - P. imbricatus

— P.macrophylius
P.macrophyllus
P neriifolius
— —
P fleuryi
P.imbricatus
L I | | | } I ]
0.7 0.6 0.5 0.4 0.3 0.2 0.1 0

B2 MR RAPD B4R, NN UPGMA M E MM R E
Fig.2 Dendrogram generated using UPGMA algorithm to cluster RAPD data

FEFR PR L 2HAF N, HPEA 1 RAPILKRERE, BA2RAEHM
YibE, ENZEESEEER{TR 0.0693, HH—KHAHZE R 0.1633, E 2 ERridk
HYHEHWESTREA, MAFNABHHEYE BT U 50K 3 P TARE, 1)
FUMMERE, 2) Ak, 3) WER, ETRPENBEESNT 0.1633—
0.3263 Z [8]; T ML 287 A] 1 3R 5 BE B /MR 0.3469, BXHEii% 0.5862,

EREMH AN GETHMEHYEN R TR PHHE Nogeia (Stiler, 1912), De
Laubenfels (1969) BT FIXMFIaT, EATHEEF ML N BH B WL BE R Decussocarpus
De Laubenfels, fth K18 1T Bk B & i Nogeia J& 4 i 12 Decussocarpus 1E 4% B M ¥ 7 &
(1987), Page (1988) Hik Nageic BAMEEN, INAZBH T BT NAMBHNTERS
Bk M AR ENE, HIEHZB IR EARNER., B8, BAxEE (PEHRY
B PRMHMXHYET I LA (Podocarpaceae) % I #5 /B ( Podocarpus ) W F7 A 4
(Sect. Nageia) Mo L (1992) BEHICHIKTTE 2 BOE FATH KM AT
EREHB ARG, BITHBENS AR PO B REL BBHRTHA (Nageiaceae
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D. Z. Fu), RAPD %R (R 1, E2) BRFIVARMEY 8 RM5 N3 MWAEE, 1T
AKHYHE P AN, FRTHEEYNREET RRN, XMRTHRELEIIF
REMT AR BLEETRBRAYE RTY%E, 1978), B EEMEWRENREL R
WXFFXMEIA (FRIEE, 1997),
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