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ISSRanalysis of the genetic diversity of Artocarpus nanchuanensis .
a critically endangered species. in Nanchuan District. Chongqing
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Abstract: Genetic diversity of 46 strainswild Artocarpus nanchuanensis from seven areas of Chongqing
was preliminary analyzed using inter-simple sequence repeat (ISSR) PCR molecular marker technology.
The selected 12 pairs of UBC primers were used in this research, and a total of 117 DNA fragments were
obtained, of which 113 were polymorphic fragments, and the percentage of polymorphic bands was 96.
58%. The analysis by NTSYS pc2. 1 software showed that the genetic similarity among Artocarpus nan-
chuanensis from the seven areas was ranged from 0. 062~0. 989, and the dendrogram was constructed
through UPGMA method. The results revealed that these Artocarpus heterophyllus Lam. have a simi-
lar genetic background with obvious differences. These Artocarpus heterophyllus LLam. were obviously
divided into four groups, and the cluster is in line with the similar geographical origin of materials,
showing a certain regional distribution.
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) AR B B -CArtocar pus nanchuanensis S. S.
Chang) J ZF} (Moraceae) R P E & 1 Lk Ix AR 3
FEIREA Y H ok 75 S R B XN IE R L T
1989 AFIE A R MH M. g )1 AP B iz s 16 3 [
Gy Ao ALY L RO AR BT AR B AR R &
PF R BEHH AR . 2004 AF (i [ R 2168 48 5% i
SE N AR SE RN R E R T Xk BT A A Rk 32
R BV B A R bR 10 Bk JHC b e OB R R 20
K Mt 52 JEK. IZAEY) EAR N 2R S ) Rl H 2
FORE BT CHDH:  P0i5 Y Bos 23 B8 5 M BT AL
R B IR E R W T BE AR Ah , RHR
B Ry w RN G RE SN 5 B 2 N R YR
IF EANATT SORRHE T A0 48, 5 A0 1 WL 5 e e
AR BE B SR AL ST AT I SR AL Bl DR R TR
We B W B ORI G IF R A

il 7 51 A2 IX (0] 9 34 £ 25 % (Inter-simple
sequence repeat , fa] K ISSR) /& H Zietkeiwitcz
SV 1994 AR K AR LAY T R N RE 0 4y
it AR, ISSR 2 FArid 8 R AEFIH T RAPD
HORB O s A A & /Y SSR P 8E & i
HEWES MK RAPD &, 51 Wik it b X I
SSR fij ¥, H eIk T RFLP A1 RAPD B4 A FR i .
HATTo s WU AL 43 55 B DNA B & D
(EFSS /NN R SO (SR | P A =
JEIEAE RV ISSR 4 F AR ad i T AR AR 2 0
B R AR 2 R R OR
LR R RN P (A P & NP L E S|
WAL Z RS HEE Y BT A ISSR 4 F 4
ICHARP T A R 3 85 352 1% 22 RE P A A G
B AH AR A & TR R T R R
1 Z2 BV B W ST 4RGE . AR BT 58 2Rk ] ISSR-PCR 4%
ARHESTFKF X5 BT R 20 4 SO B A
Hby DX HEF A A e AR i 2 35t A 20 A R 3t A 4
F AT 53 B AR

2 MBRERE

2.1 #% #®

AR S5 F )R P S HE LT 2016 4F 11 H 2 H-
11 HRAERTTEIA 6 A X LT A,
L7 A X, REA 46 B P BV ARR R
(SHO11 ¥k mE Ik 33 (HZO) A Bk /)1 A & £
FAER (SF)Y14 VB I =P (SPSY 9 kR B )1 L

ERCSY)2 BRI T R (QQ) 4 Bk L R JITAA bk
(SL)2 #k (3 1. SR AR bk 1O it FE 2y B 1, i
AZEATAZ O RE I Y A AR IR 17 55 56 % PR AT
TE—20°C Hy vk A % 1.

# 1N

Tab.1 The tested materials

H X MK /m ¥
Locality Altitude(m) Collection no.

BULRBEM LB 300. 1 SH1
BULRBEM LB 309. 8 SH2
BULAREHE LB 299. 6 SH3
BULREHE LB ATHD 295. 2 SH4
VLR B B 264. 3 SH5
BURBEM LB 264. 3 SH6
BT AR IR A 280. 2 SH7
BT ARIR A 272.5 SH3
BULREH LB 294. 3 SHY
VLR B LR 290. 0 SH10
BT ARIR A 287.3 SH11
PE: 2] 551. 1 ZHC1
P 2] 552.3 HZC2
Mk 3Ry 550. 7 HZC3
M k3R 554. 6 HZC4
MK A S P ER 626.8 SF1
MK A E & I FER 628. 2 SF2
MK A S P ER 631.8 SF3
MK AE S i FER 638. 2 SF4
MK AE S i FER 638. 1 SF5
WX A E S A 637.8 SF6
XA E S P ER 590, 2 SE7
MK A E S P ER 594. 5 SF8
WX A S I EAS 595.3 SF9
XA S P EA 598. 8 SF10
WX E S I F A 599.0 SF11
MK A S Py ER 600. 1 SF12
MK A E S P ER 494, 1 SF13
XA S I F A 490. 3 SF14
MK =P N T HD 589. 1 SPSl1
X =P N T8 589.3 SPS2
X =P N TR 589. 2 SPS3
X = YU 582.7 SPS4
M X = HUh 635. 2 SPS5
X =Y 642. 3 SPS6
X =P 640. 3 SPS7
M X = HUh 642.1 SPS8
MR = HUh 642.3 SPS9
MK A 705. 3 SY1
X A A 708. 0 SY?2
MK F A 571.9 QQ1
MK T A 571.2 QQ2
X T A 573.0 QQ3
M T A 574.0 QQ4
LN 638.5 SL1
Rl 612.5 SL2
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LongGene® A200 Gradient Thermal cycle (T
M B FERF 2 AU B A RS JD s R/ B 1 BE I R 4y
& & 48 (Universal Hood 11D ;JY600C H, Jik 1
(AL B AR Bk A& A R A w5 420-A HLEVE
7KV A8 QUL 9308 3 B2 97 2 AT BR A |

ISSR 54 (A T A9 C B A9 TR AR A
RS ] 5 A 4 5 40 DNA 2 Bt 71 & (TTAN-
GEN);2XCTAB #2BUZZ v #% ; DL2000 plus DNA
marker(TTANGEN) ; Taq Eff ( Thermo) ; B-5i % &
1 (Sigma) ; K Wy (KESHD) ; 404 (KESHID) ; 5 J% it
(KESHD ; N B (KESHD ; G /K Z % (KESHD ;
B R4 (SunShineBio) 5 H A i 57 #4 2 [ 77 5Lk 1
2R TEC TN
2.2 /5 &
2.2.1 N ARk FARHEM DNA 6532 R 5 0
LR 1A U % £ 5 &) fimt v 100mg , & T ©F
T A S . CTADB J7 3 $2 U I 4 DNA, %
FEAE P B 2H DNA $2 5050 & (TTANGEN) 133,
B A5 4tk DNAL DL 126 35t i 8 56 1 i Tk Rl DNA
(R J0T 6 2 dar DN, AT LA 5 L HE TR A ) R TR 24 DNA
Folf. AT T BEJS i ISSR-PCR 5255, Jf 25 41 43
JEGEE T A v B KRR SRR Bl 50ng/pl, B
T —20°CURAE h I A7 45 .

FE R Fra Uy 33 b3 FH 5 14 . D e i 0k s ml
W 2 5k MR A5 1 ISSR 519, 51 1 WL 3k
2. ISSR-PCR J5 Wi f& R AT 45 : DNA #ifR iy 3 nL(50
ng/pl) 2.5 plL ANTPs(0. 2 mmol/L),0. 3 ul. Tag
DNA B&Hi(1.0 U),2.5 pl MgCl, (2. 0 mmol/L) ,
3ul B9, m ddH, O = 25 ul. PCR ¥ ¥4 FE ¥ 4. 94
CHASME 5 min; 94 “CAEPE 50 5,52, 2~56. 2 CiR k
GRAKGR BERES | AR A2 46) 50 5,72 “CZEAH 2 min,
3 35 AMIEIR ;72 “CHEH 10 min.

PCR [N J& W99 38 7= FH 2. 0 24 35 g W 6 J
HEAT HL KA < R TAE 28 3P , 6 < loading buff-
er:FESL R 125 RS . A5 SpL. 5149 PCR =)
Bik:T=1h,U=100 V,1=120 mA. i it &% /&
F 58 1 RS 00 BT 48 B R 0 W 4 245 SR 01 5k
2.2.3 a5 H5H  ISSRJEBMIRIC, [F—
SV R Py Rl i 47 38 7 ) v s K S R — B A%
A B R R fE M R AT R B L A
WA RIS 1L EY A Rc ok 0, R ik il
SEHLUK S LY 11 DNA 7 4L 07 Fne 174
I 5 G R T 8 S 80 HE . B NTSYS-pe2. 1 3k
PRI Rl E] ) Nei”s 35t 4% B 85 (GD) 5t 1% A 2
FEGS(1-GD) L I AR HE GS {8 GD B 4% A JAL
BN RE AR 15 3 (CUPGMA) 47 38t 44 A8 oL 1 5

2.2.2 ISSR-PCR # ¥ H#al RHATAYT b R G
K2 ISSREBSIMBNEERESEER
Tab.2 The percentage of polymorphic band of 12 ISSR primers and their annealing temperature

EIE/E R ]l B AR ECO) B A B EZSYEE i ZERERD
UBC807 (AG)sT 52.2 9 9 100
UBCS810 (GA)sT 52.2 13 9 69. 23
UBCS811 (GA)sC 54.6 10 10 100
UBCS815 (CDsG 54.6 4 4 100
UBC826 (AC)$C 54.6 14 14 100
UBC827 (AC)sG 54.6 6 6 100
UBC841 (GA)YC 56. 2 10 10 100
UBC842 (GA)YG 56. 2 9 9 100
UBC845 (CDsRG 56. 2 6 6 100
UBCS855 (AC)sYT 53.9 11 11 100
UBCS856 (AC)s YA 53.9 10 10 100
UBC857 (AC)sYG 56. 2 15 15 100

41t Total 117 113 96. 58

3 HERSHMH

3.1 ISSR Z A& 4#r
ARG R 33 K51 90317 0 vk 5, Bk

PIRCR RIS 12 &, 12 0831 EW LS
BI85k 100%. X 12 &5 W1 7 M HLIX
(g A U 20 b b RE B8 117 6. £
BESAT A 113 45, 15 96. 58%. SEH &4 5 4=
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A 9042 A BB Y R ) DNA R B3
hy 4~15 &, Hrh UBCS15 738 i 44 om0 H
A 4 4, UBCSS7 #3257 Bl 2 o0 15 4%
(P32 S 0L 3% 2> E B 0 51 9 BB A8 Xt 46 1
AR AT AT 0 X 43 (IR 1) L 55 50 R 3 8 S0 0
WA, 7 A b X0 ST AL R BT G Y a5 AT 2 R
MBS 1S R Be AR T AE 250~2000 bp., B
250 ~2000 bp & Z. B &5 W ZEH 522 0E
69.23% ~100%. N3 3 T LLFE H A T F10 4 B
I AR B 2 (SH4.QQ1.QQ2.QQ3) F A 5 45
DX B AR AR )R P B A LA N T F
Xof B ) AR U 5 3845 Z2 RE R A Bl AR ).

RY SpoS,
Sty 5Ps P53 P Ps P8 Ses s SPsPsgSy S¥aP0, %02 by vy

L e

B 1 314 810 a9k 4@ )l KL F 47 3% B 4%
Fig. 1 Result of PCR amplification using primer 810

0f some rtocarpusheterophyllus Lam

3.2 EmfEEEESEAMRAMNES R

8 ISSR ¥ 48 H1 % 113 45 DNA F Bt %
NTSYS-pe2. 1 Z A H5 ) 8 BT g 1155 Hh X K
YLK P 1A e 29 R i Nei” s 8t 4% 5 25 1 88 4% AH
PR, 345 Nei” s 38t 1% 5 25 R0 358 1% AH L PE 26 [ (3R
3. NG RATLLE Y, LA Hb XA B IR 3 2 AR
4382 1 AH AL PE A2 4638 L Dl 0. 062 ~0. 989, Hi
SPS2 Y5 SF4 i1t 4% #E 25 fe il , AL 0. 989, 1
FGXRREMNZE QQ2(NTH) 5 SF3, MM
LR 0,062, 3B LA b X B 1A 8 % 8] BE A3 46 7]
(R385 15 50 A7 AE W 1) 22 S 1k

RS BT iC 19 0.1 Hi B NTSYS-pe2. 1 &
4T UPGMA (1) B2 400 i R 5 A

(F2). HE 2 /T LUE 7 A 3 X R AR 2 1
RWEIYHy 4 3 R ILARRT 5 b TR P T ) 44 R
BN —J B — 2 B R A ML

4 7

4.1 FINRETHENEEXRSN

ISSR & — = &£ A 28 i) DNA X 8k, 7 #f 98 %
B ISSR §E b RAPD Al [a] Ty fiff 7= A= 5 & b9 1) &2
Ak B0 A RAPD 1 7 ISSR il F 1
I, PCR &4 (9 3R JOR B2 0T . A L, ISSR
Sy FARic AT A AT A T AR B R 12
4 ISSR 519944, /5 2] (1 5 )1 AR % ISSR 5 #
KR ZEE, Z8EH 5 96.58%,46
By A1 BE B AL 2 B A 0. 062 ~ 0. 989, F ¥ K
0. 526, 3% & B R 1 AU 2 N [) b4 Rk [ AHABLEE /&5 L 2
B2 X Z X T AR e
SR B B2 U5 T R B R R B R
AR T LR K A

AR G I 5T A5 7 A H X g 1K D R 22
(] SR 2% O R, DA 46 3w NI AR U & 0 SR 25 14
DL 46 By AR 43 4 28 78 5t 15 A DL 2R 8K
2974 0. 35 W43 R W2 7 5t A% AH DL R 20 2R 0. 50
430 53 AW 2 (6 15 32 9 & . UPGMA 5 7% 1]
{E > 0. 35 Bf SPS9 Bl Ry —2. 7 A4 X A Fg )1
AR B HE A AF G b, FH K UE A I A A R S — 2
AETE [] b DX 1) R 1 AR JE 25 TR A A58 1 2 3 T AN [
iy DX 1 R 1A I8 25 100 35 A% B B 00 L X 6 B 7 /S by
DX A I 2 =2 ) G LA A ) ) 38 £ 5 o SO
I 2 5
4.2 FINAREFTHREESHEENAREN

A U 20 A 1 56 AN A L 3 1 48 0%
WEA R AN, A BN RMAE . H
Tl 32 )L T 7™ 7 T X L8t AL 2 A P ) I 5% TE B
B AT A A PR A ) 2 R e 1 R R R B 1L
R SIOW A B DA T 2 T S A 7 R s A e R
DS Al A FE R 035 % S AL S i T A ) 4K S0
b5 oA X6 B8 AR 85 B AR R B AL (AR |
WAL AR SCTC 2R 4 B PR R 326 % 45 R [R) 3 R 1Y
AHEAE . m R K U % JE o A i e A . T A
b DX ) Hb BRI BB AT 100km, SEEG S5 SRR B 7 b
DX ) 4 A 2 7= A T B S st £ Ak X AT
JE R TR GRAR RS A F AR R 45
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