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ISSR Analysis on medicinal plants of Cardganq_:Fabr.,in Qr.dos Plateaﬁ
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Abstract: Objective in Ordos

Methods The to-
tal percentage of polymorphic bands (PPB) of the eight species was up to 100%, which was extremely high

To analyze the genetic diversity of eight species of Caragana Fabr.
Plateau. To study the genetic diversity of the éigh't speéies with ISSR method. Results
and showed an abundant genetic diversity. However, the genetic diversity of different species was not the
same. The genetic diversity of C. tzbetzca, C. korshms/m » C. stenophylla, C. roborovskyi, and C. interme-
dia was higher, while that of C. opulens and C. purdomii was lower, and that.of C. brachypoda was the
lowest. The analytic results of the Nei's gene diversities and the Shannon's information index were simi-
lar. Different species could be differentiated through UPGMA method and characteristic banding pattern of
ISSR. Conclusion ISSR Molecular marker could be uséd in molecular authentication and hereditary back-
ground study of the species of Caragana Fabr. These results provide the scientific basis of develof)ing

effective protection measures for these species.
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Table 1 Materials and sites of samples

L AE-AC a= ) R K&/ 4&/¢)  #BK/m  F@ERKkE/mm EFHKEB/C
B EEJL(QI) Caragana purdomii R IR I 110. 41 39. 28 1170 401.6 7.3
HEMIILGM) C. opulens HEAE IR 111.05 39. 45 1105 401. 6 7.3
) 8L (Z)) C. intermedia %05 S 108. 42 38. 36 1 348 360. 4 : 6.7
F&RMBBILINT) C. korshinskii SRAE T 106. 45 39.58 1076 162. 4 8.2
FEBR L (HM) C. roborouskyi SHE 2 AT A 107. 16 38.08 1488 194.6 6.4
HotE I8 JL(XY) C. stenophylla L Ey 108. 02 39.14 1375 271. ¢ 6.4
BRI C. tibetica SHFE Al e 107. 16 38.08 1488 194. 6 6.4
SRS ILDD C. brachypoda I 106. 45 39.58 1076 162.4 8.2

2.1 & DNA M#H R A CTAB BB fE B
B, R8O mg EREKTRIENHERE FH&EP,
11[1/\ 50 mg PVP ﬂvﬁﬁﬁ*ﬂﬁﬂ@gﬁﬁsm
EinAZ 700 pL HWiE 65 ‘CH CTAB 2R H .,
FH7E 65 C/KIE TR 60 min, BRI AR BFEFIRES,
MR R L A SRB(700 pL) B EH-F B
(24 + 1), HifEIRAT,10 000X g B0 10 min, B 75
WHEAS— 1.5 mL B.OE S, F 700 pL E45-FIR
BEAHRIKAEEZEACATIHSE) TR M
HE R BB A 2/3 B —20 CRFE,
BAKEETF—20 C.30 min P F,10 000X g B
10 min, F FE W, AT UL . F 700 uL 70% R Z.F%
PAVRUE W UL IE R IK,10 000X g B4 5 min, KT T
JE; A 20 L TE 2 iyl % DNA, 0.7 % BRARHE
BE e e Yk R I 5 BEAR B T R A% , I fh 7 DNA K3
WE, 44/ DU—T B854 Y6 B & R
B Aol Ao  HTEEREREMAE, BTHEE
©ORWE, B Ak S 11 #ki DNA R T4,

2.2 SIYMGE . 1k B PR i o A 4R RS LR R AR
RS LT RRE, RAG LIEEY TR
/A F) (Sangon) A= M FE ML 51 By #E 4T A€, #E 10 14
MR BN BEEAREESHMNEI A
FHRAHTHE, _
2.3 ISSR R REYV BT - KMERIEK
7 25 pL, H 9 #i4R DNA 1 pL (20 ng),5 mmol/L

MgCl, 2. 0 pL., 10X PCR buffer 2.5 pL,10 mmol/L -

dNTP 0.4 pL,Taq 8 (5 U/pL) 0.2 pL, 3| # (10
pmol/L)1 pL, BE WK 17.9 L, LR HBH
LEAEYTEAF (Sangon), FHRMARE M]
Research Inc. &/ PTC—100 TM & PCR #4§
MY E#AT. THBAF R 94 CHAM 5 min, 94 C
AP 45 5,54 ‘CiBK 1 min,72 ‘CHE{# 1.5 min, ¥
1T 45 MBS BJS 72 CREAMP 5 min, 4 C{RE,

2.4 VHPEVHRN . HEEWE 2. 0% HIRIEHE
BRI A B, JY600C BB Sk {UFEE 80 V 2.5

h, BRI Z &Y, 100 bp A DAN ladder £ 48
Xt 4> F R EARIC, Tanon GIS— 2008 % /1M 8 Jik A%
RERBHR.

2.5 BEFEIHHT B350y E=wd,.BF
TA] — {7 f B 2 3R SR TGAE 3%, T B BT L A SR A R
RERAMBHHICAE”, WRE 1, THIT K,
RO 0, Y MR, ERMMRFHBHERT
i3t . FH Popgen 32 ST BEHENR, E 50 S
B RBE45HE(P),Shannon ZEMIEEH ") ,Nei £
EEHEERHE), BE—REOMBMEESR
(D); HAEMEEAFHRE K UPGMA) # 1T
RERENV  HERRE.

3 ZRE55W

3.1 BEZEHESN SR PCR RAT M

" DNA ¥ K/N—Ff7E 300~2 000 bp (& 1), 314

FFIRT AR % 2, 14 4 ISSR 3|45 38 i
355 7, Bl 355 M, FHEA T M HWHR
25.36 %, BARLAN 355, BB AM AW LR
(PPB)ik 100%, . B THYIEHFARAEFEFEN.
EBHE.

#2 S|UMFARYIMER

Table 2 Sequence of prin:ers and amplification results

ZH FEMAT

r_> 7
514 FHl(5'—~3) s S p/y
AW64746 ACACACACACACACACT 16 16 100
AW64747 ACACACACACACACACAG 20 20 100
AW64749 TGTGTGTGTGTGTGTGC 13 13 100
AW64750 CTCCTCCTCCTCCTCCTC 32 32 100
AW64751 TATTATTATTATTATTAT 38 38 100
AW7793¢ AGAGAGAGAGAGAGAGC 32 32 100
AW77935 AGAGAGAGAGAGAGAGG 27 27 100
AW77936 GAGAGAGAGAGAGAGAC 27 27 100
AW77937 CACACACACACACACAG 10 10 100
AW77938 GAGAGAGAGAGAGAGAA 17 17 100
AW77939 AGAGAGAGAGAGAGAGTC 34 34 100
AW77940 GAGAGAGAGAGAGAGAGG 23 23 100
AW77941 GAGAGAGAGAGAGAGAAT 30 30 100
AW77943 GGAGAGGAGAGGAGA 36 36 100
4 i 355 355 100
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B 1 514 AW64751 3 8 HBBILAEAMEMT AR
Fig. 1 ISSR Amplified products generated by Primer
AW64751 to different samples of eight

- species of Caragana Fabr.

3.2 BEEZHEMT.-ARXRITH.SHEYILE
BALRE 4B W K/NF R RG> &S
IL>Be 838 )L>FEE L > P A IL>RE
G L>H S ER 0L > E XY L AR Nei ZH
ZREBESIHT, B B - A AR BB R L > BSRS L>
FEEHRIG L >8R 3G JL> AR L > H R BN
IL>HR B HJL>E M4 L; B Shannon 15 B 5
B EERN A7 B3 L > JRAR 38 L > B vl 45 X
IL>FRESR G IL> PR L >R ERYIL>HE
XG> L. 3 RIS R A — B R
WG LMITREAGILNBRE ZHERR R EXY
JLRIFEESG LK Z , a8 LR, B SR 48 JL
MZBEEG LMK, SRS LR,

3.3 BE—BEMBREER. R4 R 8 HEXYILE
8% — B FLR AR . P A LS Bk B0y
LB ILE T R &S ILS Rl 4G
JUH) B —BUE R &, 42 H1360. 891 7,0. 884 7,
0.881 7, mIEBE R/, 4 81 200.114 6,0.122 5,
0.125 ;B EMBILEHER YLK RE—BER
1%, #0.793 9, BIFBEBT AR K, K 0. 230 7; 5 MG
L5 H At Fh 1R &Y 3 1% — BB B AR, 0. 703 4~
0.759 1,i#fE B &KX, H0. 275 6~0. 351 8,

3.4 RS MEME M BRIEER, RFAUPG-

£3 SHEBILNBESHEILS
Table 3 Comparison of genetic diversity among eight

species of Caragana Fabr.

g;@:& 254 QA NeiZE Shannon

5 g= el

L4 R - KES — SR
£/% ¥

ZERBIL 155 128 82.58 11.07 0.1100 0.168 3
HREBIL 148 113 76.35 10.57 0.1109 0.1658
A R L 191 165  86.39 13.64 0.1357 0.2114
FERBBIL 199 182 91.46 14.21 0.1635 0.2493
FREBIL 178 154 86.52 12.71 0.1424 0.2148
B L 183 167 91.26 13.07 0.1402 0.2165
ERmL 185 176 9514 13.21 0.1575 0.2393
anasL 126 54 42.86  9.00 0.0461 0.0704

%4 SHBBLOBE—BESBEER

Table 4 Genetic id:gntity. and genetic distance

among eigli't species of Caragana Fabr.

a#Re Q GM ) NT HM XY z DJ

Q *xx 0.7939 0.8474 0.8467 0.8393 0.8449 0.8376 0.7034
GM  0.2307 » x *x 0.8107 0.8156 0.8160 0.8179 0.8464 0.7221
7) 0.1656 0.2099 = x « » 0.8817 0.8274 0.8560 0.8573 0.7318
NT  0.1664 0.2038 0.1259 = *»» 0.8398 0.8532 0.8847 0.7282
HM  0.1755 0.2034 0.1894 0.1746 * * x x 0.8405 0.8572 0.724 1
XY  0.1685 0.2010 0.1555 0.1587 0.1738 » % x x 0.8017 0.7591
Z 0.1772 0.1667 0.1540 0.1225 0.1541 0.1146 » * x » 0.744 3
DJ 0.3518 0.3266 0.3122 0.3172 0.3228 0.2756 0.2953 *  « »

Nei's @6 — BB AR U LI SBEER HARUT
&)

Nei's genetic identity (above diagonal) and genetic distance

(below diagonal) .
MA BETRESHLERIE 2. ARCREUE
H o MEUEKFE D=0. 114 68}, B M 45 X8 JLFI 5T 49

LB —RAR K 1 LB D=0.125 9&F, F[H]

BALAF RSN ILRI—-EBRAE 2 X8R5
EXHEBI—RBRNEIAR UGERSETES
MILREEE 4 KB, SRERGILEBRE S KB, 5
HEEG LR 6 X8 MEMNEGILER—X.
S SRR T B v 45 % L A A 450G LR 1% 2 Rl AR
VT R4 38 L AT SR B XS LR R G X R RO
B LEHMFHRERRARE, HREMIILKZ,
3.5 SHMBGIILMBAW - HAEWTNEMIER L
B, T H A Fh B A LAY ISSR 44,8 FéRxe L&
BEMY T REEFHRAES. 14 | Y 8 Fhés
ML R 10 REEH, G EHHRN 2.82%. &
MEBATHRLORTL. XRBAMNZEMNEEX
3.6 ISSR FH{EME - ¥ B 11 AR H DNA
FZRBEM, BTV . 519 AW64751, AW64750.
AW 77934 AW77939 P LR LE3. 8 F R



B2 8 #iHBILE Nei's RIEBEEHREA
Fig.2 Dendrogram of UPGMA based on Nei's genetic

distance of eight species of Caragana Fabr.

£S5 SHMYILISSR BEH
Table 5 ISSR Peculiar bands of eight species

of Caragana Fabr.

RS B AR HEEB/%
QJ 155 .0 0. 00
GM 148 2 1.35

Z] 191 1 - 0.52
NT 199 0 0.00
HM 178 3 1. 69
XY 183 2 1. 09

Z 185 2 1.08

. DJ 126 0 0. 00
it 355 10 2.82

ARERFE RN 2 B0 T8 W03 R 4E , F
LT Yy ARG H9 ISSR AR P8 7T LUKE S (7] 66 48 X8
LR R A FFK '
4 itig

MNEREEETUEL, AR EEILEEY
BATHBHK S, F ISSR 4 FHRICH LA

HA 0 FEEKE EREE S ERGILFHRT

B LY ARET R, MR ENAHENEEE
B R A LRI 5 709 L O3 B 2 R , A e
T T O REBEAE ) A L B0 R AE R B 1 A0
B 7 SR BB R L o A 600 LR SRR A, A

R 2 (6 72 A ) B T 5 K R R R0, MU BB T AR RLAG

BIEES R EELRMRIE.

TE- S b, ARG L o A 458 L T 4
7 )L B30 LA B G L A A AR R
7 1) 4 5 45 3 17 52 RE WU ¥ B 4k SCAR 4RiE,
TR R R A EAT DNA 0 FA R FE—EBE L
X 43 3l 45,

ISSR # A W LA i, RFLP.SSR.RAPD % £ K
FXBREEA P LAY, B—FHEITH DNA

3 8RB ILEY ISSR M (514 AW64751(A).
AW64750(B) . AW77934(COF1 AW77939(D) ]
Fig. 3 Banding pattern of ISSR of eight species
of Caragana Fabr. [Primer AW64751 (A),
AW64750 (B), AW77934 (C), and
AW77939 (D)]
TR B, EBORFE RN B IR | 8w i He 3
i 77 ¥R BB R B AL R FE A A R BT UR B S P R R
AR KR T, R RS L B B SR T
BiFHEA .
5 FHric P PPBEM K /NMUR T BE S H

- HERRARS, NS RERE S8 RS LR B

i) PPB R 7,35 100% , 3 91 % R AL M58 15 SRR HEAR
FELBAERENAARRYSH. REQIL L
G L A L, T S RS Lo ) 4 L i it
e Z R H 3 LT s LB,
WX LB, SAMAESERELHERE—
AL B A T B SR BB W T 37 o R R 5 i
BHfEEED BREHRERBE ML ENE
MREMETEE. METESERMEL Shan-
non {5 B M F Hardv-Weinberg % £ Nei

B[ R O ET DA AE B b AT (E A 4 A o

AR, XF 8 FiBRG JLAYE 15 BREPE AT AT RS 5K B
EHZER Y PPB % REA—B. MBS
RE,FEOBRE SR ERE LR OERRES
B BRI B R LB B O B R A £
B R BB, ARG L AN L IR B8 L T
Y4 X8 U o I 4 R L2 LA AR BR BOSE B AT, A
FRFREMEFENR, B %8 K %3
WO, R E AR R RN N AR, BA
IR R R, BESEILRE RN LGRS
SREPEAIN SR E SR BT B AR B, B
YE BRI SRS L B 1 R A, T EL
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REiR K hZoH DNA B 31447 R T RE RIS IERE R PCR 552

A, KRR, N AALE A BRARS
Q. ERPEHRSFE,LF 100102; 2. EFREESLEF O ALR 1000765 3. REWHKRBH,TT KE 221100

B E.BN XAFRSIYPCRYNLETDEMEBEERDAH. Ak ANDE.SEESEA L FEMENL
FEE IR DNA, i A5 9 L1091 1 H1478 BB L Ak 12S rRNA R R B EX A BBRERFF Xt
R L RIT S EMBEERERE PCREET I, F#7 PCRERHELEE. &R 12SRNA BEH B
BIF MK E LSRR ST BT 5I3 (EP-1/H1478 fl EP-2/H1478)PCR T X E H D &
MBEES. &1 HR3YPCR EEDE.SEESRHRIGHNER.

%827 . B8 :DNA ¥%);PCR £ &

FES%S:R282.7 XEIRIRE A TEHS 0253 - 2670(2006)10 - 1566 - 04

Analysis of DNA sequence of Chinese medicinal materials deers and PCR identification
of Cervus elaphus and C. nippon
BAI Gen-ben', ZHANG Lin-yuan?, L1U Chun-sheng', CHENG Wei', CHEN Dai-xian®
(1. Beijing University of Traditional Chinese Medicine, Beijing 100102, China; 2. Beijing Milu Ecological Research
Center, Beijing 100001, China; 3. Dalian Institute for Drug Control, Dalian 221100, China)

Abstract; Objective To identify the animal drug of Cervus elaphs and C. nippon {rom origin of deers.
Methods To extract DNA from deer blood and hairy antler of 11 species of deers such as C. elaphus, C.
nippon and so on, and to gain the mitochondrial 125 rRNA gene fragment using the general primers of
1.1091 and H1478. Based on the sequence multialinement of 11 species deers above gene fragments, design-
ing the couples of special difference primers and identifying C. elaphs and C. nippon. Results 12S rRNA
Gene fragments can distinguish different deers well. The couple of primers (EP-1/H1478 and EP-2/
H1478) PCR can effectively identify C. elaphus and C. nippon. Conclusion Special primer PCR is suitable
for the identification of valuable Chinese medicinal materials, such as C. elaphus and C. nippon.

Key words: deer; DNA sequence; PCR identification
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