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AFLP Analysis on diversity of germplasm resource in cultivated
and wild Cistanche deserticola
XU Rong', CHEN Jun', CHEN Shi-lin!, LIU Tong-ning?, Na Ren?
(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences, Beijing 100094, China;
2. Ningxia Yongning Plantation of Herba Cistanche, Yinchuan 750100, China; 3. Inner Mongolia
Alasan League Institute for Drug Control, Alasan 750306, China)

Abstract: Objective To determine the genetic diversity of germplasm resource in cultivated and wild
Cistanche deserticola. Methads Fifty-eight samples from three populations of cultivated and wild C. de-
serticola were analyzed by amplified fragment length polymorphism (AFLP) DNA markers, and the gene-
tic diversity was evaluated by PopGen32. Results The average percentage of polymorphic loci (PPL) of
cultivated C. deserticola is 79.16%. The FPL of wild population is 89. 53%. Average Nei's gene diversity
index (He) from four populations was 0.193 8, Shannon’s genetic diversity index (J) was 0. 300 4, and
genetic differentiation index (Gsz) was 0. 097 9. Conclusion The diversities of cultivated and wild C. de-
serticola are both higher and there’s no differentiation between them. It shows that genetic diversity of in-
ner-species is higher, which is not the reason for endangerment. Therefore, wild nursery and artificial cul-
tivating are the best measures for the conservation and sustainable utilization in C. deserticoia.

Key words: Cistanche deserticola Y. C. Ma; germplasm resources; genetic diversity; amplified frag-
ment length polymorphism (AFLP)
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FALKR A AFLP 4 FicictE AR TR IE
EFERAEMIERLEE, ARAENERR

3 0T e 22 A1 FRL 4 A 1 o [ B g A L PR

B B S R B AR B R R A0 A P £ R R 0
HRUED FIRE. :
1 HRERE

CL1 HRRERERETEATEREREMNE

Ha,3tRE 30 MEK, FERSREHREE L
ERAENMEEHARNE SR AKEASA
EFA, RESHYEFRK,ERBEME 200
km b, BEREIREEY 10 MK, FERS
MhAFHEREREE.
BRI T 2005 4F 5 B AR Rt LR B
GHRBSLRABGEME RIS 2 XA
ERB T —22 CFHRETFH, BFDNA 1K,
1.2 i, AFLP FEm B g ERA—S 5"

WA, U R RS T B R A M R A FISH—

AFLP A A, 3190 ik ot 8 R 0k P AR B o
A HT.

1.2.1 ## DNA M. REREEDRRER

AT EES DNA £5EM &, A CTAB 8
H2;0.8% HUBEIR T DNA Siff w8 HRTR.
1.2.2 #MEDNA WRHIHEBIDSEE . E 0.5
mL BOEHRIMA uL %) 4 pL DNA #18,1
pL Adapter, 2 pL EcoR1/Msel, 2.5 pl. 10X Reac-
tion buffer, 2.5 xL 10 mmol/L ATP,1 pL T4 §§,7
pL HO; RO .37 CHEBSh, 8 CRE4
h,4 Cii#. &M AFLP5IPFFAIALE 1.
1.2.3 AFLP By ¥R 5.7 0.2 mL B.OE S
A(25 pL R fRE): 2 pl #4% DNA,1 pL Pre-
ampmix, 1 gL dNTPs, 2.5 pL 10 X PCR buffer,
0.5 pl. Taq 88,18 pL H,0; BABLED.UHH
Gene Amp RCR System 9600 (Perkin Elmer, 3%
H),E 4% 94 CHAFH 2 min, RITHT 30 MEHF
(94 CHAstE 305,56 CHYE 305,72 CREM 803s),
BJ5 72 ‘CHE{H 5 min,

1.2.4 AFLP £HHT KRN . RA 3+33 194
4 :EcoR1 #1 Msel % BH T 18301 & 3 P
WE.FAFLP-TE ¥y #=Yik1: 20 BB 4E
CRETEEGE 2l BLOBER ETAFAMA
2 pL # 1, 2.5 gL 10 X PCR buffer, 0.5 pl
dNTPS, 1 pL EcoRI 31%,1 pL Mse T 3}41,0.5 pL
Taq B,17.5 pL H,0; B5 . WL EB, RAEE

PCR 79 # . B 56 94 CHIAE 2 min(94 CH
AF# 308,65 CHE 308,72 CEM 80 s)BEHF—
T UESREFBESR .7 C, TV 128, 8%
47 23 M EF (94 'C. 305,55 C.30s,72 C,80
8);8)5 72 CHM 5 min,

B 1wl PCR =#in1 el A% (GENE-
MARK500)#1 1 uL ZFHEF 95 CTHE 2 min, K
¥ 1 DNAESHAFLP WA
Table 1 DNA Linker and AFLP primers sequence

- E ) L ¥ 220
EcoRT #3k 1 5'>CTC GTA GAC TGC GTA CC<3'
" EeoRI B2 §' >AAT TGG TAC GCA GTC TAC<(¥'
Msel %4 1 5' >GAC GAT GAG TCC TGA G<3'
Msel % 2 5' >TAC TCA GGA CTC AT<C3’

EcoR1 MY #5 9FH
§' >GAC TGC GTA CCA ATT CA<C3'

. EcoRTEHHT M3 WFF (5 ng/pl)s

El 5 >GAC TGC GTA CCA ATTCAAC
E2 5 >GAC TGC GTA CCA ATT CAA G
E3 5 >GAC TGC GTA CCA ATT CAC A
E4 5 >GAC TGC GTA CCA ATT CAC T
ES 5' >GAC TGC GTA CCA ATTCACC
Es 5 >GAC TGC GTA CCA ATTCAC G
E7 5' >GAC TGC GTA CCA ATT CAG C
E8 £/ >GAC TGC GTA CCA ATT CAG G
Msel By 03| v 5

5 >GAC GAG TCC TGA GTA AC<Y
Msel S HAEY 193] Y9 PR 5 (30 ng/pl)
M1 5 >>GAT GAG TCC TGA GTA ACA A
Mz 5" >GAT GAG TCC TGA GTA ACAC
M3 ' >GAT GAG TCC TGA GTA ACAG
M4 5" >GAT GAG TCC TGAGTA ACA T
M5 5' >GAT GAG TCC TGA GTA ACT A
Ms 5’ >GAT GAG TCC TGA GTA ACTC
M7 5" >GAT GAG TCC TGA GTA ACTG
M3 5'>GAT GAG TCC TGAGTA ACTT

1.2.5 HE™=Hra) s R k- ¥ ABI377 A EhE
B B ST ST fL I, Bk 3K 3 min J5 R i
Pause @EHEMFN L RESHIREEK. E£4%HWE
HRFEHBESER EBXK 2.4 h, % # Run Mod-
ule;: GS Run36F-2400 BPA] % 4 2 H M 9 AFLP 1§
HHiE,

2 ER58H

2.1 S\ EEE M 64 3 AFLP EcoR1/Mzsel B
Bk T A EN A 8 X314, SRR EL/
M2.E2/M3.E2/M5,.E3/M3,E3/M5,.E4/M7,E8/
Ms5.E8/M7, BERFINLE L.

2.2 AFLP " ¥ E 4y 47 - # ] GeneScan3. 1 3
¥ 58 AEESRS M EAST M KR KRR
1L.OEENENY FRERE FREXENAH
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Wil 1~30 BT HAKER T REH &30 AR

Lanes—30 are from Ningxia Plantation of Herba Cistanche,
lane 31 is GENEMARK500
1 BMEHNENS A E2/MS 53518 DNA
Bk R
Fig. 1 Electrophorogram for amplified total DNAs of
cultivated C. deserticola using E2/MS5 primers

1 357 911 13 151719 21 23 25 2729
- c:aibdiadai B 1Y
-.;.--é--.. Scessi-8-44..s
L] | e 1KY i 1
=28i:E + H H i
ISR E -,—p'r!n-l i1
REEERL:- P 1Y
|u“ui T -”i i |..
1 E 1 i :
:;‘;:.1:_:22; ffi:! 4]
i
ESSES ROR AR R ARRE AT 1

E1RTLLRS s labialbbilciinglsrt

WH1~8 AT ZREDL IS HRFARS.
19~28 3 A3 BE 8% 129 2 PR (0~500 bp)

Lanes 1—8 are {rom Jilantai of Alasan, Lanes 9—18 are

from Ejina, Lanes 19—28 are from Tamusu,
Lane 29 is GENE-Marker (0-—500bp)
B2 FEAXREHAEI/M2S(HT N DNA
£ ik il B
Fig-2 Elecirophorogram for amplified total DNAs
of wild C. deserticola using E1/M2 primers
WRHA A 0.1 BREEE KA NTSYSpe 2.11 %
HRFATMER LS.

FIFH Popgene32 HRE TR HMEEN ST
4% PPL (Percentage of Polymorphic Loci); Nei's
HHAEHEEIH He(Nei's Gene Diversity: H=1—
(PP +P)30; Shannon' s A EFAEE !
(Shannon' g information index)®; % B 4+ {b 2 8
Gst (the coefficient of gene differentiation among

populations within species,Nei’s(1973)3 0 BHE
BAE He 2RASERNBEELHG Hs A B EBS
X1, Dst, B) Ht=Hs—+ Dsty, M Gst =Dst/Ht=
(Ht—Hs)H)"™;Nei's (1978)38 & —BUE IN (ge-
netic identity} fit fEFE B D (Genetic Distance )
R UPGMA Bt 7 RE S H .

2.3 BEENHESW.-WEERZAFLPYERE
BKEY 50~500 bp; Bz S8 1 022 M K ES
A H 99 A BEMSEFE N H=
0.203 6,7=0.327 0. KA K EEYHKF LR
ERBARE SR, RHARSEZEEERLE
20n HHEAR.PL AZSHMSH0.

£2 ATAREEHHBRESEEAY

Table 2 Genetic diversity level in four
populations of C. deserticola

Ea n FL PPL/ % He I
FEZH & 682 66.73 0.2103  0.3209
Bk 10 618 60. 47 0.1612 0.2541
A% 10 713 69.75 0.2121 0.3251
HAgH 28 915 £9.53 0.2195 0.3464
FEE®m 30 809 79.16 0.1916 0.3016
B3y 72.41 0.1938  0.300 4

BERRTHEBRAXEGFNTRERTERE
ﬁ@%iﬁ%ﬁﬁﬂﬁfﬂﬁ,ﬁiﬁ%ﬁiﬁﬂﬁﬁﬂﬁ&
HAARMTHKIE, HiE. EERETARPPLE
MRS ERER. BRERKEPPL ¥
79.16% B 4 5 % PPL ¥ ¥ {H K 65.65%, & if
PPL 3% 89.53% . &R ER - RIFSTFER AT BRE
FHANES MBEEHFLAELMORENE
B, A E e ERES RN, X EE5MEH
BB RREFLERHPOCIERSRENE W
MHASPESER. ZEEATREZM.

2.4 PAKENBETSHH:Ne's RE B
HH REBEBEREBEREMLREHNERZ —
EHEEERTEREERFSMLE.LERER,
EBREPH He 0 I AANBES—BL, T RENE
JERE H#LX/NS PPL B/ pEEER—3,
VLR R A EZ R M E R, MERME
#iESFUBERE.,

BEREEITEEEREKATEERRNH),
BHEMAFLOHONEHERRERELRES
RPFEHEA GO ARENSERERE
Ht.0.214 8, Hs,0.193 8,Gst=0.097 9, &R
=N, ERANEREEEENELEER . AAEEH
MEFALSEERE 9.79%. FHEMN Nm H
4.6412{Nm=0.5(1—Gst)/Gst, F E AW BT
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Table 3 Differentiation analysis of four
populations of (. deserticola

Hi Hs Gst Nm
FHE 0.2148 0,193 8 0.097 9 4,641 2
mRE 00281 0.023 1

fTEE . EXERNENT.

2.5 BEMEE—BRENEEEERLBES .
A ERHMEE-BUE IN AIBEEED BE 4,
IN 7£ 0. 955 7~0. 982 8, D #£ 0. 001 72~0. 044 3,
HHERHEMYHEUBRER ., &EHD ARERE
T UPGMA RESHMER BN, RIEAKE ST
gy X EFAE B BER AL (E 3),

R4 BE-FEEETONBREEREL
Table 4 Similarity index (left down) and genetic

distance (right up)

1HEZR  2HHFH

0.044 3
0. 955 7
0957 7
0.953 9

3 AN
0.042 3
0-039 1

4 F
0.036 1
0.017 2
0.032 6

E B
HEZE1
Bk 2
HAKS
Tt 4

0,950 9

0.982 8 0. 967 4

0.008 60

0.009 32 I
0.002 52 : ' 1 0.008 60 4

0.01793 3

0.020 45

e}

0.020 0.015 0.010 0.005 2.000

B3 4T ERETRMAERY UPGMA RXE
Fig. 3 UPGMA Dendrogram of four populations

with genetle distance

3 itig

3.1 WAEMREESEENRESL. EXag™
RiFl RAPD 4307 T H 8B & ABE/R B MP5 &
EUNTLEEHE 2 MHFERAE C. deserticola
ERASEGERY, WERH PPL 25 39.- 479
35.53%., 831 PPL & 47. 37%,Gst=0. 254 6, %%
BAFRE. FOCABRFER 2 M. THALR
WG 28 M AER S M AT PPL ¥ 89. 53%.Gse=
0.097 9. M 1B REHEK P RH BB BB E LA,
EZRWMETH RAPD HAZ LU EBNEER
FERTHEARARBEETTERGH,. SL M0
ERAEFEMKIL, MEREMAEREHEEN
S AN AR DL Bk 0. 926, o AT I AY 0. 955 7 %
. B2  ALRPHFEHRESHEEKTORES
CBRESUENRERFE—EER . T EFAET
REFS. A FHRENARERENE TS

RIGER,MT AFLP R 2P 5,5 RAPD ##
W, RGBT RMALASEE LK BERANE
REGERBESUARKERA-ENEIERE,
EXOPFRERHHERFEAARLIRE . E
BECHEATHAMERRT, BEBNHSER
ERFs XA AREFLEFA T, mMAELREH
MEaFEER=XFER 3R, B R %
SR SR XL RO TRMEAEEERS
WM EE.

R EREEREETREZANANERAN
FERENEZHEEKRT. 8%, FUEARKE
DNA 4 F i f5 LMK & BB BRE,
FREGRMRETEONEFEMAHEBERE
2. BR.-MRBEEHATFSHREMERER
ERFFERA R, TEF K50 RN 66 &
BERHAKT . SHIFEERSIERET T £met
AR RTI AR N R R, T
HRUZHE, CHERERKEGRR BRERALE
EXREAEE. W FRESFVHREARE

 AREBNESEEIREEEN EEENNEE

H T WMERERFEE 3. 6 WBHEFR XN T
&% EHERAANN. Al AXEMATFERR
WE MR, :

.2 BESTFEAREMREML ABLELH
FBERZERRRSAMOTREDR, & KR EMEF
EHREMEEST TERNTFNHAA. FELHAR
BImMARENRESRERERRSTENOE
MR TREFHERRR SREFTHMERSE
MG EAEEER, FEEFHRLUMED K
B Hr 3 B 17 ¥R IR 5 BE « 1R Y6 A R M BY MCRR
BEEILAFEREETRES. ARENAL
FHERREY  #EELHRERIETTLRR.
Bt S A A RBER LR, TRES
KBS FURTREAFAR LERTRAN
BEREATHX, Bk REALESBFHLR
HEEREAHLU. EEEERERBEER &,
AFLP GRS XK ER— B Z RN TRE
KR E.

3.3 AAEAERERGHRI. FBUREEN
REKXICEBDFA SFESEAESEDHAE
Hife EE. R AEHEYEHERRERNIRE
MR EE S AR E DRI R EL,
FEARRFRESHERTHOHNE LR FEHF
LIEABHRERAS. ASRARSAEEREER
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AREHEEREHRERY, WHRER A DNA
STREFHEURET HELART.“ERAR
HEREFHEREE L, GBAREEYHOHA
FRBR F IR B AR T i« 0 78 305 A4 5E
. ERFEAKER. ORERER.FERR,
P T RIRSERR G MR R A e M A F K
M EREZARMMARTEN AREFHEE, 2
BEE. B EANREyEEREN L REP
EHESHAHET . ReHERALFERFNE
BR T FHMMRRBREEY K BAFB XA
ERAIHE AEBLHHER  SAFEAF
SEA T BLC R BR E AOREOL . RN R I
HRERRNEARERERP AL EPHE
EfEF.
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