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Comparative Analysis of Cultivated Aquilaria Lam.
Using ISSR and AFLP
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Abstract: To discuss the application of 2 kinds of molecular markers in genetic diversity of cultivated Aquilaria
Lam. . The genetic diversity of 17 populations of Aquilaria Lam. from Hainan, Yunnan, Guangdong , Guangxi et al
was analyzed using ISSR and AFLP. 14 ISSR primers and 8 AFLP primer combinations detected 119 and 919 loci of
which the number of polymorphic loci was 88 (73.95% ) and 799 (86.94% ) respectively. The results of ISSR and
AFLP revealed Aquilaria Lam. possessed higher genetic diversity. Because of different mechanisms of ISSR and
AFLP,some differences existed in the results obtained. Genetic diversity parameters based on AFLP were higher
than those based on ISSR,which was probably resulted from the higher detection efficiency of AFLP. Although some
differences existed between the UPGMA dendrograms of ISSR and AFLP based on the Nei’s genetic distances, Man-
tel test revealed obvious correlation between genetic identity matrix between ISSR and AFLP (r =0.7705,P =
0. 0003 ). Both methods could be used to analyzed the genetic diversity of Aquilaria Lam. .
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NG IEE AL B AN R 5 A AT TR R
VEREMEY 4 . W RT 0 A RO M R A L DK SR

x1 17 HiREMRRERE S

Table 1 17 samples of Aquilaria Lam. and the collection places
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K, (025 32 2 LR 2% R 152 ), >R AN TR) () PCR
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o B R FERTRCK  XHEEAR DNA A4t Ay )
it 114 J0 et SR A TR
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1.1 ##

FERCR B R RS AR 13 4
DU s S, o 2 B VSR A L IX 7 1, A
BN LI 1 43, R A T T AN X 3 )P
B THIX 2 43, RAT MAE A HIX 3 4y, iR
WX 1 (R 1) . FTAEFEARS B A T E AT
BEHEIFAK 2 ~3 4ER ST,

s FT 4 Bl R AR M Z g
Code Latin name Location Longitude Latitude
Bl A. sinensis A mM T 117°41'46" 24°33'19"
B2 A. sinensis TR T T T 110°12'58" 18°46'58"
B3 A. sinensis TR A T T R 110°11'39” 18°44'01"
B4 A. sinensis jE3eEeR sy m Rt} 110°32'08” 19°56'48"
B5 A. sinensis IR TR R 110°06'12" 19°21'06"
B6 A. sinensis AR T 108°22'56" 22°51'02"
B7 A. sinensis B ST B R 107°57'48" 22°41'31"
B8 A. sinensis B ST B R 110°12'19" 21°56'35"
B9 A. sinensis JTRAT M 113°21'28" 23°11'22"
B10 A. sinensis JTARAE AL T L BBk AR 111°14'36" 21°40'37"
Bl11 A. sinensis TR A T B LR 111°1325" 21°39'40"
B12 A. sinensis T AR SR T I 110°38'22" 21°39'50"
B13 A. sinensis oA Uk T 110°38'22" 21°39'50"
Bl4 A. yunnanensis LA ST B IR 100°49'23" 22°16'18"
B15 A. Sinensis P EESp=viiai] 100°47'13" 22°00'10"
B16 A. Sinensis B SRt S 101°05'40" 22°25'38"
B17 A. Sinensis R T N 105°51'01" 21°02'00"




34 WA B 5 R U 13 AL Z2 R PER) ISSR AT AFLP 4341 EL % 555

1.2 FHik

1.2.1 HAMRERRTE RESMSLTERK
HE A FL O HUE At e, R B ok ok, &
WK AR T 18T 7K 43 ) TR B A 8 o e R 1Y
[ B8 T -20 CHEITIRAE

1.2.2 E[FEH DNA F9IREL 45l BUE & AR A7 1)
MR, SR AR BRI IET A E S, -l OMEGA E. Z.
N. A. SP Plant DNA Kit %] & #2 4t DNA

1.2.3 ISSR ¥ =¥l SRinEXaHeLt
RN ISSR 514, MR F Ik 45 SR 8 25 0
W EE RS AT PCR P73 20 WL S A
ZALH5 .1 pL BiH DNA (40 ng/pl),0.5 pL 5149
(10 pmol/L),2 uL 10 x PCR Buffer ( Mg’* Plus) ,
1.6 pL dNTP Mixture ( 4+ 2.5 mmol/L), 0.1 pL
Dream Tag"" DNA polymerase (5 U/plL), PCR i
FEF K .94 CTHAEME 5 min;94 CZ51E30 5,52 ~54 °C
Bk 45 5,72 CHEM 1.5 min, 40 PMEFR;72 °C ZEAH
7 min, ¥ LRSS, LA 100 bp DNA ladder i
W, 7E 1 x TAE (% 0.5 pg/mL WAL 248 14 2% 3RS
PHEECIR B 7,100 V fHEHE K 1.5 h, HIKES
J&i , FHEERS AR R e A T REAH FITULEE

1.2.4 AFLP ¥ &= r&m AR iG]
PyUT) G R A T BT L S R AR E 5 | A R AT
AFLP 43#7. 3 DNA ] EcoR 1 F1 Mse 1 XUBHY , Bi )
PP T4 PR S Sk, ARG FH O R
(5 | TR 38 TR AR TR .94 C THAEPE 2 min;
94 C7AEM 30 5,56 CiE A 30 s .72 °CHEMH 1 min,30 4>
PERR;72 CHEAR 5 min, B 10 pL Y14 ™= %) H
0.1 x TE MR 10 £5  AE LR PEY 1 SOn AR,
K FHRE V% PCR BEATY 34, W FR T .94 C AR ¢

2 min;94 °C7EME 30 5,65 CIB K 30 s(BMEHFEAE
0.7 °C),72 CHE# 1 min,12 PMEH ;94 C2% 30 s,
60 CiR k 30 5,72 C ZEH 1 min,23 PMEH;72 C
SEAH S min, B4 L ARMESS B9 EEEVEY G RN )
E1 x TBE 6% NI BEMEERAZ T ,1200 V 8K
HLPK 2.5 h, FRIKEE SRS, U0 ASC B 1 AR 4l
SCHOLE WM 25 B A SR B A

1.3 HuEAE

1.3.1 MEEESHEERBEERTT Ly
PAITERRIE RS AL E YA T, A KL 1, B 0, 4
JSESCHR R I, i POPGENE 1. 32 4% 17 A FEAR
HATBALSHO T TR 2 L 5 70 R (PPB,
percentage of polymorphic bands) , 7 % %5 v 2 R 44
(N, ,effective number of alleles) \ Nei's F& K Z #£P%
(H,Nei's gene diversity ) . Shannon’s 1 B 48 % (1,
Shannon’s information index ) Fl38 1% — 3 & ( genetic
identity ) S S0,

1.3.2 RESWRMEXMESH RIEMALE RS
AR (UPGMA , unweighted pair group method
using arithmetic average) ¥ Nei's jstf& #0217 R
5813 FH TFPGA A4 1Y Mantel ¥ 56 95 47 AH 56 v
o3

2 HERESH

2.1 =ESHESH

FHT LA @ Al W 5t A% Z A6 50 B ) 1SSR 514
K AFLP 51 & W3R 2, #4581 1
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Table 2 ISSR primers and AFLP primer combinations used in analysis of genetic diversity of Aquilaria Lam. and their am-

plification results

ISSR AFLP

i B2 JHG0L ZATENLR L/ Eie 0L AN
Code Primer name  Amplification sites  Polymorphic loci Primer combination Amplification sites  Polymorphic loci
807 (AG)4T 8 7 E-AAC/M-CAC 71 65

808 (AG),C 10 6 E-AAC/M-CTC 101 85

809 (AG)4G 14 8 E-ACT/M-CAC 211 176

812 (GA)gA 6 5 E-ACT/M-CTC 100 83

816 (CA)4T 9 8 E-ACT/M-CTG 122 112

817 (CA)4A 10 9 E-ACT/M-CTT 111 99

822 (TC) A 4 1 E-ACG/M-CTA 96 81
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ISSR AFLP
i EIE/EA S YA ZPEALE SIMHE YRR ZAMEAL
Code Primer name Amplification sites Polymorphic loci Primer combination Amplification sites Polymorphic loci
825 (AC)4T 8 5 E-ACG/M-CTC 107 94
831 (AG)gYA 9 7
834 (AG) YT 4 4
840 (GA)$YT 7 4
843 (CT)gRA 15 14
846 (CA)4RT 7 3
860 (TG)sRA 8 7

R:A/G,Y:C/T,E:5'-GACTGCGTACCAATTC-3" ,M:5'-GATGAGTCCTGAGTAA-3’

— A —— S S S W — — S —

1~ 17 fRIKAT B B1 ~ B17;M 24 100 bp DNA £k
1 -17:B1 -B17,M:100 bp DNA ladder
E1 34(AC),T Wi EER
Fig.1 Amplified results of ISSR with primer: (AC)T

e bl St

1

1~ 17 fRIRA B B1 ~ B17;M 24 100 bp DNA £k
1 -17:B1 -B17,M:100 bp DNA ladder
2 E-ACT/M-CTC ¥ i85 R BRIk ER
Fig.2 Amplified results of AFLP with primer combinations:E-ACT/M-CTC

®3 NEREWNBESHEMEILER 2.2 BAREEHEREEESR
Table 3 Comparison of genetic diversity of Aquilaria Lam. HRIE ISSR 43 ¥7 7 BH , Nei's it f& — 3 A F
revealed by ISSR and AFLP 0.6134 ~0.9160 =il 17 G0 R (1 4 3 A B 8
A Comparative tem el AFLY 0.7188., AT 2 HULA M A1 AC -0 T —
5| 9% No. of primer 14 % 8 Xif HEEH 0. 6508, B13 . Bl14 AL LR A ok (H
?}“i{ﬁ,§ Amplification sites 119 919 0.6891) .B6 .B7 5 B14 MU (14 0.6134)
L A5 MEAE 15 Polymorphic loci 88 799
ZAHELDI(% ) PPB 73.95 86. 94 PRI AR 7 2938t e — ELBEh 0. 7987, BI2
AR HE RS Ne 1.3269(0.3218) 1.4357(0.3374) 5 B13 Z A st G AR K (0. 9160) ,B10 5
Nei's JEFZHEEAREC H - 0.2059(0.1715) 0. 2647(0. 1682) B12 B13 #p 5 Z [R]85 AL AL B /N (94 0. 6891)

Shannon's {5 B FEEL 1 0.3237(0.2424) 0.4076(0.2259) AFLP 3 HHE5 9 16 A~ 1A 75 Rl 5 1 18 44 56 25 16
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0.5571 ~0. 8150 Z [u], “F- ¥t (£ FE 2 h 0. 7188, [
RN 2 B YA P B 7K ST 1 SF 3 38 4% — B8
0.6028,B11 5 B14 it A RUE K (h 0.6442) ,
Bl4 5 BI5 MU /N (M 0.5571) . HIARFERN
IR ¥ 845 —30% 9 0. 7342, B13 5 B16 2

R4 TEBHEWHE Nei's BE—HELLE

T6] F) 38 A4 ML RE ¢ K (4 0. 8150) , BI1 Al B15 Fil
Jo Z TRl AL AH AL BE Fe /N (R 0. 6518 ) (R 4) , 2 Ff
FRiC B 45 SR A UL B, A T I () 7 7F 25 40 24 22
JERB AL e, B BB RS RAE -1
#Z5,

Table 4 Comparison of genetic identity of Aquilaria Lam. revealed by ISSR and AFLP

B —FE Genetic identity

o ISSR AFLP
LT Comparative item

Variation range s Variation range s
EREAR 0. 6134 ~0.9160 0.7188 0. 5571 ~0. 8150 0.7188
RS - AART 0. 6891 ~0.9160 0. 7962 0. 6518 ~0. 8150 0. 7301
HAE - i ilE 0. 6134 ~0. 6807 0. 6691 0. 5571 ~0. 6340 0. 6442

W 5 A% BE 2 3 A B 25 6 R 9 SR A T 4
R4 R REAS 1P 1435 45— SR A ISSR AR e Y 4% 20
FLASHE AR = T AFLP, U6 43 A7 45 L ISSR 13t
1 2K AR T AFLP,

BARZER IR (K 3),2 Fidric ks, AARHE

FEAS B1 B2 11 B9; B3 F1 B4; B5 F1 B6; B7 B8 i
B10;B11 B12 F1 B13 it s #E 53 K REGE , =/
DU Bl4 5 HA AR FFEA AR PEAE , X 205
h—E R RREE FAE 2 ROy kR T AN R A Y
B 22 € 0 e (18

. B9
5o B4
S b
b3 B2
B7 B16
B10 B10
BIS B7
e B—1l b
B17 BS
BS B6
EBG B12
BI2 B13
B13 Bl11
BI1 B17
| — ——————————————Bl4 B14
0.63 0.70 077 0.85 092 o0 o0es o011 076 082
Coefficient Coefficient
A B

A ISSR RZEE ;B AFLP R2K
A :ISSR-based dendrogram , B ; AFLP-based dendrogram
B3 17 HinEREYHRAREN UPGMA REE
Fig.3 UPGMA dendrograms for 17 samples of Aquilaria Lam. based on Nei’s genetic distance
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1,B1 B2 B3 B4 B9 H N — 32, HH N A9 AFLP 45
ik 5 B16; ISSR 45 %+ B7 . B8, B10 5 BI5,

B16 .B17 N — 3, AFLP 25 %+ B7 B8 \B10 5
Bl .B2.B3 B4 .B9 B16 <& H AT ; ISSR 45+
B5.B6 5 B12 . B13 X R, AFLP 255+ B5 . B6
4F B11.B12 B13 FfI B15 Z[8] (Kl 3) .
MEREMEE R RFE, B T A M B12 Fil
B13 (RIS R 5 R AL M AU B W I 450 i 5 &
Ah  HAREAY TEI B e R, A ) b s R A 1Y
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Z&, AT A RN e L XA A — 28 TP B IX R
— 2 TR 25 P AR o R, TOTE AR AR M SR A T
S B
2.3 ISSR 5 AFLP Z [E| g9 X4

AT ISSR 5 AFLP 43 A (A0 SRR BE |, I FH
Mantel K95 %F 2 b i (19358 14— 35082 FH kA T AH OC
PR, SRR, 2 Fhbric o #9545 — 308 AH
KM & (r = 0.7705, P =0.0003) , 3000 YK A&
e bR B A T Z I O

1.0

o6 w

0.4

AFLPHIE RECERE
AFLP similarity coefficient matrix

0.2}

0

02 04 06 08 10
ISSRAHLU: SR ERE K

ISSR similarity coefficient matrix

B4 REEEY ISSR M AFLP #{EEH X
Fig.4 Correlation between genetic distance in
ISSR and AFLP of Aquilaria Lam.

3 e

18 FHAY TRRICBOR AT LT Rh () 38 45 2 Rk
FIPEHT, TR B AR R BEAR R 25 ie R
FAFE—E M 225000 R 2 Rhl 2 802 T Rid
WA 4307, A BT A TR] AR B 48 75 AN [ B o 1] ) 5t
L REPE S AR 45 R, AFLP X 2 254
A7 AOAS HR 5 T ISSR, i AFLP ARic 315 A it 1%
ZFEVETR BN = T ISSR #nid, A SR AFLP Al ISSR
SIHTREB s — BB R 0. 7188, fH 2 IR 2
JATLIF H, AFLP bRic 7648 7m 11 AR A AS [) F  [a]
(I K22 S BE 17 T ISSR #7ic. AFLP HIISSR
GERHY N, H RN T AR E 22 B T, DX 2 Fp
FRICAl 3 88 1% Z2 A 1 5 0 K5 0 B8 AH 22 A R, LA
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TG B T 22 a8 % 22 S0 AT R T b A R
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