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B TR AR H A — E e AR AL E AL I B G 4 038 78 9F 5 ST & HepG2 m IR A

ETEAYTEAFEYETRPCHBFT ,#—F ) 2RETHALHMEIZ SR A0 B i £H8 . BE. .0
N M E R e H 5o ARIERE B SSR 3 A FMAET DNA Fik, A4 K & M R TR EAE S WA il 3
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[ Abstract |
National Resource Center for Chinese Meteria Medica ( CACMS) to detect 29 populations of Dendrobium officinale

This study adopted the 4 pairs of simple sequence repeats ( SSR) primers selected by

samples from 9 main places of production; 5, 7, 4 and 3 polymorphism bands were amplified from these 4 pairs of
SSR primers. The DNA identities of different populations were constructed by SSR. The 29 D. officinale
populations could be divided into 4 classes. The clustering result was related to the places of production. Samples
from Yunnan, Guizhou, Sichuan provinces were classified into one category, while samples from Anhui and
Guangxi provinces were classified into another category. Samples from Guangdong Danxia, Zhejiang Yongkang,
Zhejiang Leqing and Taining belonged to a category. PopGene (version 1.32) software was applied to calculate the
genetic similarity of the 29 D. officinale populations. The similarities was between 0. 403 4 and 1. 0. Based on the
genetic similarity, the genetic consistency included three classes, A, B and C. Samples with a similar
geographical location and landform environment have higher genetic similarities, which indicate the same genetic

background. This paper provides reference information to study the identification, selection and breeding of good

varieties.
[ Key words |

genetic similarities

B AR EL G4 Bt 2y, o 2B fit)E
T AT AT TR N T
DU 2B L T AR AR R B A A Y
Foft 5~ R AR DA be N TR i o R A, & B0 A
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LA, L1 309 By FF i, SRR ERORE , AT REIE T4,
ity pR e f BRE I 2 e I PR AR 8042 25 o 2 BHE )
PR G 8 Dendrobium officinale , TEAE B ILF 1,

*1 HKEABERER

Table 1 Information of Dendrobium officinale samples

No.  RAEHM RFE#MS HAK K/ &F Sy

1 MEE#ET  TN- 26 284 116°53'  26°33’

2 TN-2 7 284  116°53'  26°33’

3 PR GPL 24 50 109°41'  22°52'

4 GPH 24 50 109°41’  22°52’

5 WITAKHE  YK-1 6 96  109°41"  22°52'

6 YK-2 6 96  109°41'  22°52'

7 YK-3 6 96  109°41’  22°52’

8 YK-4 6 96  109°41’  22°52’

9 YK-5 6 96  109°41'  22°52'
10 YK-6 6 96  109°41'  22°52'

11 Il HS-A-1 6 464 115°52'  31°03’
12 HS-A-2 6 464  115°52'  31°03’

13 HS-A-3 6 464  115°52'  31°03’

14 HS-A-4 6 464 115°52'  31°03’

15 HS-A-5 6 464  115°52'  31°03’

16 HS-A-6 6 464  115°52'  31°03’

17 WRULIRYE 7T 7 7 120°57' 28°07’

18 FHMail  GZ 8 16.5 107°17’ 25°13’
19 ZEx YN-1 6 1259  103°43' 23°06’
20 YN-2 6 1259 103°43'  23°06’
21 YN-3 6 1259 103°43'  23°06’
22 YN-4 6 1259 103°43'"  23°06’
23 YN-5 6 1259 103°43’  23°06’
24 YN-6 6 1259 103°43’'  23°06’
25 WG SM 60 777.4 101°55'  28°51’
26  WXSFE DX 5 362 113°44'42" 25°01'52"
27 DX-3 5 362 113°44'42" 25°01'52"
28 DX4 5 362 113°44'42" 25°01'52"
29 DX 30 - - -

TE 1 T DX R A B B, BT LA B0 I HROR 28 4 R

1.2 ¢ %  T100™ Thermal Cycler # PCR ¥,
PowerPac Basic %I H3 Jk 1% ( 3£ Bio-Rad /A #] ),
Neofuge 15R Y &2 #% R B O AL (i 7 B R 224X 2R
ABRZATE) 791 BURE T InFASE 4% (8 22T R AX
) ) ,SHR-10 U 75 52 55 K ()7 JH T30 8 B 27
IUARAT IR/ R ), TL-420D Y L ¥ £ 1 IR K 4 (2%
TRy BRI A A BR A R ) |, BioSpec-nano Y 2€ 4h
.18 -

SRR (H AR R HEA ), BD-820 ALK AR (7
MRS ARAHR) .

L3 3 ATk =R (CTAB) , & &
VU2, R (EDTA) , B SOBLTN I Tt B , V3 9 ok i , H &
fig () M 3D A BB A R A A i S g 2
20170806, 20160501, 20180508, 20170608,
20180302) , fi R % DU £ 3 £ — Bz VA AL AN T
(RETMEEL TAHRAE), 2B R
b2 A R4 AL 5 20170629 ), Tris (36 [H
Sigma 23 H] , L5 T6060 ) , fiff R £ ( [ 24 4 K1 4k 7 ik
FIABRA F] L it 5 20170801) ,DNA Taq 34 il (
Sttt A YRR A R F L S CW0690M ) ,500 bp
DNA Marker( TAKARA A &), #t 5 A801D) .

2 FiE

2.1 53 DNA $2IC Fea R AR S T RE T4, I
20 ~ 100 mg, ¥ BB H 4 CTAB 3§ HUEE fh

&L DNA JBOHT i 2k B2 A Rt s e 100 mg, 76 B4k vp
A A Ak, BT 1.5 mL B0 H, A
65 C i) CTAB JLIEW 750 L, 4R G IH S,
65 CHH 40 min, LR B0 5 min, 77 2 LI BN
A 65 C Ty CTAB $2 I ZZ vl 700 L, 585348
B2),65 CIRE 2 MR EEIRE M =W
e -5 I E (240 1) 600 L, 218 W E IR 2 29 5 min;
7 500 r-min "' BG.0 10 min, 5588 195 W R — B B O
B I A SEIRTR - 20 CHI M RN EE, RS, TR
Bf —20 CHCE 30 ming1 J7 remin "' B> 15 min, 3
FAEW DLVE T0% LBE  TEK CBEAS BEVR 1 IR,
177 remin ™" B0 3 min, 3% LW, FIRE T 28 L
P 2K i DNA L 5 HT. #E4T DNA ¥k B2 A4 2
TS ] 28 Bk B 44k 50 ~ 100 mg- L' F ik
— 5T

2.2 PCRYHE R AR A XM ZEMEm HE
PEUF AW B9 51 0 2E4T PCR 378 51 4 i b
SRR AE Y ER A BR A\ ARG B Y E S LR
S, PCR MK % (25 pL) K 12.5 pL 2 x Tag
MasterMix ( Dye) ,10 wmol-L ™' 5[#4% 1 pnL, DNA 4
M2 wL, ddH,0 8.5 pL, KW FEF N 94 °C FiAE i
5 min; 94 °C AFPE 30 5,58 °C & H: 30 s,72 C Ik
30 5,35 MEH ;72 CLAEff 2 min, PCR 7= 49
2% B NG B L VKRR I S, AT AR e ke &
BIEF

2.3 FARFE H Excel B G EBMY LA
PR EEAM R E B RALE L A& id 17,
JF&AIL N 0" o ] PopGene 1. 32 #1155 SSR {if
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AR T2 ( number of alleles, Na) , Nei’s %t [A]
ZAEPEFR R (Nei's gene diversity ) , 47 2055 {3 2 [ 4%
(effective number of alleles,Ne) ,Nei’s i f& AH L 1E &
B %45 B B RN Shannon £ £ % 48 $X ( Shannon’s
information index) ; ] PIC Cale #f4-/0#r i 5 2 548
B & & (polymorphism infor-mation content, PIC) , PIC
TEAZR PIC =1 - 6%, Ho £ J2 i 07 803 K 35
43 9 F A B2 19 2 Cunweighted pair group
method with arithmetic mean, UPGMA ) % ¥ %f 29 4~
J B i A AR BEAT R 2 Hr o

3 HR

3.1 BRE A SSR BYAE Z R BT 4 X
SSR 5 Wy*} 314 #k ¥k B 41 ffHRE i £ 17 SSR-PCR
B LRI R 19 SR 2 RS bl 1 ol i
2 S DB, S D3RG 7 K2 B8R
w1 I AT 3R AT 4 22805500, 51 IV Al 3k45 3
REBVERA . AN E SRl e i 170 SE
W, JF FI ] PopGene 1.32 B {FEAT 73 Hr . 45 2R 5%
Wy, Xt x5 a] K il 2] 4. 75 A~ 28 M40 7
VG 20055 o B AR 1,010 1~ 1.993 0, °F 3 %k
1.453 2;Nei’s 3 1& 2 F1EFE % 0.010 0 ~ 0. 498 2,
SE-#45 % 0.268 5; Shannon’s £ £ £ 38 %0 0. 031 5 ~
0.691 4 ,FIg%h 0. 412 2, £ 2,

N1 N2 N3 YN4 N5 SM YN6 GZ GPH GPL Al A2 A3 A
1
0.9897 1
0.9888 0.9955 1
0.9851 0.992 0.9968 1
0.9932 0.9917 0.9965 0.993 1
0.9936 0.9982 0. 9982 1
0.9326 0.9395 0.9328 0.9362 1
0.9825 0.9876 0.9833 0.9855 0.9367
0.7583 0. 7656 0.778 0.7816 0.7923
0.703 0.7109 0.7746
0.8294 0.8359 0.8177
0.8338 0.8402 0.8158
0.7288 0.7331 0.7023
0. 8339 0.8013
0. 8309 0.7975
0. 8421 0.8126
0. 7054 0.8168
0.8161
0. 6762
0. 6842
0. 6316
0.6821
0.7317
0. 6842
0.7219
0.7368
0.6542 0.6701
0.7294 0.7464

0.673 0. 6892

0.9952
0.9233
0.9751
0. 795
0.7391
0.8208
0.8254
0.7179
0.8213
0.8169
0.8275
0.7073
0.8
0.6777
0. 686
0.6322
0. 6837
0.7344
0. 686
YK2 0.7242
YK3 0.7398 0.7606
YK4 0.6552 0.6772
YK5 0.732 0.7533
YK6 0.6743 0.6963

0. 9949
0. 9455
0.9936
0. 7832
0.7277
0.8372
0.8378
0.7284
0.828
0.8248
0. 8366
0.7222
0.8345
0. 6925
0. 7005
0. 6471
0. 6983
0. 7488
0. 7005
0. 7389
0.7539

1
0.77 1
0.7135 0.946
0.825 0.736
0.8257 0.7239
0.739 0.6119
0.7016
0. 6981
0.7123
0. 6538
0.7512
0.611
0.6199
0. 5666
0.6173
0.6815
0.6199
0.6564
0.6732
0. 5886
0.6648
0.6071

0.7224
0. 8295
0.834
0.7251
0.8274
0.8243
0. 8361
0. 6966
0.8091
0. 6673
0. 6756
0. 6222
0.6733
0.7237
0. 6756
0.7135
0.7291
0. 6449
0.7214
0.6638

0.7264
0.8327
0.8371
0.7291
0.8307
0.8276
0.8391
0.701

1
0.7884
0.7761
0.6643
0.7544
0.751
0.7642
0. 5999

1

0. 9987 1

0.89 0.8924 1
0.9898
0.987
0.9955
0. 5647
0.6768
0.538
0.5477
0.4945

0.8316
0. 8265
0. 8359
0. 7293
0.8091
0. 6995
0.7074
0. 6542
0. 7053
0. 7556
0.7074
0. 7459

0.8155
0.8122
0.8247
0.7128

0.9935 0.8866 1

0.9908 0.8829 0.9894
0.9991 0.8925 0.9946
0.5533 0.473 0.5433
0.6648 0.5908 0.6413
0.5269 0.4571 0.517
0.5367 0.4365 0.527
0.4837 0.4897 0.4734
0.5648 0.5448 0.5337 0.4444 0.5239
0.6286 0.594 0.5826 0.4814 0.5775
0.5676 0.5477 0.5367 0.4365 0.527
0.6029 0.5826 0.5712 0.5007 0.5616
0. 5805
0. 4945
0.5711
0.5124

0. 8126
0.6718
0.6799
0. 6269
0.6777
0.7277
0. 6799
0.7177
0.733
0. 6495
0.7254
0. 6684

0.838
0. 8029
0.809
0.758
0.8069
0. 8065
0. 7661
0. 7968

0. 8264
0.6777
0. 6862
0. 6319
0. 6865
0.735
0. 6862
0.732
0. 7405
0.7326 0.655
0.8053 0.7326
0.801 0.6798

0.6973
0. 5581
0.5676
0.5143

0.809 0.6208 0.6009 0.5896 0.4897

0.5358 0.5158 0.5047 0.4034
0.6119 0.5919 0.5805 0.4794
0.5538 0.5336 0.5225 0.4448

1 291 SERABERNEERURY

Fig. 1 Genetic similarity of 29 Dendrobium officinale populations

3.3 AIFEEHEBE A DNA B OEmtgd A
4 XF SSR A% 5| Wy Xt 8K B2 A1t 29 A JE R E AT DNA
SO, AR DXT-1 RRE s Uk P, DL 3A
7 o MR AR 1 1 19 2540 15 B, LAS T 7 B 0T
S, LAL,0 FE R gt , b4 AN ] Jo A DNA B i,
W3, MR DNA B3k (5 B b il & i,

®2 SSREYFIIEERSHMERER
Table 2 SSR primer sequences and diversity information of

Dendrobium officinale

519

P IRl PIC Na Ne H I

I F:CCGATCAGAATGCTGTAAC 0.13 10 6 0.1496 0.2622
R:CATCTCAAATCCTGTGGC

I  F.TGTTCCTCCACCCACTCG ~ 0.26 14 10.9 0.3251 0.4907
R:TGTTCCGCAATTTCCCAT

Il F.TTGCGGAAATCTGAACTT  0.23 8 5.8 0.2769 0.4273
R:CCTCCATCACTACCACCC

IV F:ACCAAGGTTGATGAAGGC 0.25 6 4.9 0.3233 0.459 1
R:TGAATTTCATTGCCACTTG

3.2 IRl JEBERR B A Ml SSR e Z B Hr Xt

N[ Ja R i 22 18] 4 Nei's 388 1% #1011 5 3 4% B
BEATIHIR, R BB AL A O R EUAE 0. 403 4 ~ 1.0,
KgAK 0.754 1, WK 1, ffi il UPGMA
BEIEXE 9 A7 s, 29 A Fi B A Bk B A ARHERE il g A% AT
KARBOEATRIE T, WLIE 20 4521 WoR 29 A8k R
AR R 4 28, ook A =/ BEM L I
BB A ARHRE Al T AR O — 2, ok A 2B Bk B A it
BRIy — 28 ok BT VAR AR A B R Oy — 2ok
H7ZRPHER VLK B VT VAR T S 28 T R i AT LA
RN—3K,

A5 A6 TNL ™2 DX1 DX3 DX4 DX z YK1 YK2 YK3 YK4 YK5  YK6
1

0.9919 1

0.5327 0.5426 1

0.6617 0.6535 0.8457 1

0.5065 0.5166 0.9887 0.815 1

0.5167 0.5263 0.9938 0.8161 0.9955 1

0.463 0.4737 0.9395 0.7818 0.9735 0.9474 1

0.5135 0.5234 0.9954 0.8165 0.9948 0.9994 0.9465 1

0.564 0.5719 0.9614 0.8664 0.9396 0.9449 0.8916 0.944 1

0.5167 0.5263 0.908 0.8161 0.8891 0.8947 0.8421 0.8936 0.9449 1

0.551 0.5605 0.9582 0.8634 0.9316 0.9372 0.8834 0.9395 0.9887 0.9687 1

0.5703 0.5789 0.9622 0.8703 0.9423 0.9474 0.8947 0.9465 0.9982 0.9474 0.991 1

0.513 0.4945 0.8792 0.8311 0.8609 0.867 0.8138 0.8657 0.9173 0.9735 0.941 0.9202 1

0.5608 0.5698 0.9568 0.8639 0.937 0.9423 0.8891 0.9414 0.9934 0.9735 0.9954 0.9955 0.9462 1

0.5018 0.5121 0.9928 0.8112 0.9899 0.9947 0.9411 0.9966 0.9383 0.9116 0.9447 0.9411 0.8834 0.9428 1

i 4 %5 19 5 57 B Bk B A it SSR B 5 iR 20 B R K
Fa e P o R TR 4 — 4E RS B 44 3R A J
ERR B A0 AR al 09 B 00 1R S, B3 BE 44 AR A
JHL T SSRAE L P 1 KR Al AT, ILIAT 3B

3.4 BAERPIES T R T AL A LR K GS ]
K A Te) Jos R B Bz A fipt i) et A — Sk 23 0l AL B, C 3
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~ 3 MAKETRES DNA HIE
w Table 3 DNA identity of parts of the Dendrobium officinale samples
W™
e . .
Al No. FE SRS DNA B {3 iF
A6
Ad
4|:£gg 1 YN1-3 A10100B1110000C1000D100
——GPH
t—GPL
ﬂ §'§% 2 YN2-1 A10000B1110000C1010D100
YK6
i 3 YN33 A10000B1110000C1000D100
YK3
YK2
4‘12@ 4 YN4-3 A10000B1110000C1000D110
TN2
0.64 0.73 0.82 0.91 1.00 5 YNS-2 A10000B1110000C1000D101
RH 6 YN6-6 A10010B0010000C1100D100
YN. Z R ;GZ. 55N ;SM. DU JI| 75 K s A. %2 2(; GPH. - 21 #F ; GPL. 4% 7 SM-10 A10100B1110000C1000D100
L0 FF s TN. 28 7 s DX, PHE 2. Wi VL AR T 5 YK, #i VLK 8 GZ-3 A10001B1110010C1000D110
~ | s sk
B2 29 RERMERORESN 9 GPH-3 A10100B1110001C1100D110
Fig. 2 Cluster graph of 29 Dendrobium officinale populations
10 GPL-11 A10100B0110001C1100D110
11 Al2 A11000B0110001C1000D110
12 A2-1 A11000B0110001C1000D100
13 A3-1 A11000B0110111C1010D110
14 A42 A11000B0110001C1001D100
15 A5-3 A11000B0110001C1011D100
16 A6-1 A11000B0110001C1000D100
) . o 17 TN1-18 A10000B1000010C1010D010
AL TTRPHES DXT-1 A b SR TN s 10k e 56 JE FL UK 5 M. Mlarker; 1 ~ 4. 5|4
LTIV B, 75 FF 8 DX1-1 5 (i — 4 18 TN2-32 A10000B1000110C1000D110
B3 %EARSSREFNKEEBRBKEBKEERSMHIEZ4D 19 DX1-1 A10000B1000100C0010D010
Fig.3 SSR band electrophorogram of Dendrobium officinale and
20 DX3-1 A10000B1000000C0010D010
QR code identity
21 DX4-1 A10000B1000100C0010D010
3ANGEY, H A A L (GS=0.94) MM CRIEE Y 2 DX4 A10000B1000010C0010DO10
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