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ISSR analysis and identification of medicinal plants Rosa chinensis, Rosa rugosa,
and their relative species
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Abstract: Objective To study the genetic diversity and genetic relationship of medicinal plants Rosa chinensis, R. rugosa, and their
relative species by ISSR molecular marker technique, and provide the reference for Rosa L. germplasm identification and breeding.
Methods Fifteen species (including 33 samples) of medicinal herbs R. chinensis, R. rugosa, and their relative species were studied by
ISSR-PCR markers. Nei’s genetic diversity index (/) and other parameters of genetic information were calculated by POPGEN 32, and
a cluster dendrogram of different samples was established based on the unweighted pair-group method with arithmetic mean (UPGMA)
by NTSYS-pc software. Results Six ISSR primers generated 110 loci of which 109 loci were polymorphic. The average percentage of
polymorphie bands (PPB) was 99.09%. Nei’s genetic diversity index (/) and Shannon’s information index (/) were 0.370 5 and 0.546 4, and
the coefficient of genetic differentiation (G) and gene flow (V) were 0.886 8 and 0.063 8 between the species levels. The genetic
distance (D) varied from 0.169 1 to 0.730 2. In the cluster dendrogram, 15 species were clustered into six groups at the level of Genetic
similarity coefficient (GS) 0.60. Conclusion The results of ISSR analysis reveal that medicinal plants R. chinensis, R. rugosa and
their relative species had the plentiful genetic diversity and the genetic relationships were consistent with morphological characters of
taxonomy. ISSR method is efficient for identification of R. chinensis, R. rugosa, and their relative species, which could provide a
scientific basis for the resource collection and identification of the species in Rosa L.
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iKY HZ=4E Rosa chinensis Jacq. FIEIR
Rosa rugosa Thunb. 344145k} (Rosaceae) ¥ 1k J&
Rosa L. #i4WM, #& (hEZjgh) pBLEAZ, Hh
258 4 A 276 Rosae Chinensis Flos FIE AL
Rosae Rugosae Flos™. FAZE¢ BATIR AL . ST
AR 2 Tha, A, HEAW. JRE. Ml
2. IR . BORAERATAT AR A, 1B
MIhae, HTHEAUE. B0k, Han,
MR RN, RO AR A B RO
M) IR DT Trra ) S B BRI, R R
BTN KRN TIEE R RS,
I A2 BORBRE: AR R BOR, TEAYE
TEZE S, AR, =3 5 A E AR
WARMED 7y, 5 5 5E IVRERR It o ] 1) — 2o 2
R 2RI A6 5 H 2% 6 A0 BB AR S AR BL A0 4 11 3% 5%
Rosa chengkouensis Yu et Ku. K % 7% Rosa
setipoda Hemsl. et Wils., FL#B/t BA 55 &k,
LA AR ANZ, B0 5 H R BRACTRYE
HESEWImKH 25124 Hir, AR HEYH
FEACANBUR I8 AL 2 M JMOoR G OR RIS e F 4R
H e R R R, 25 R A ZE A R OB
HFEBWESMIE (iR ik 2R MRSk
ZI1 (inter simple sequence repeat, ISSR) 7314
AU LA IE o

ISSR HiAR S Zietkeiwitez %5 1994 4E K Jigitt
KRy Fhrid, 454 T SSRUVHI RAPD®Rid
FEIL A . B RAPD [HAER 5, Jrils DNA
w0, ATHIEFON R IER AP, I
HAT SSR WA EME, [FA 45 T nl 4675 i HE RFLP.
RAPD. SSR ¥ % 112 &), %R O 4 sh i
HIF DURFPL NS00 i MR 4 10 1% 24 F R
N LT PSR S O R NI ALE Z R0 W . A iR
th bt A BORAE I IEf R 2 24, BRI 24
R H 2RI BOR S L3 b 2R (1 15t A% 2 FEE
RGRR LIy 1558, AREBAH ISSR 4-FFrid
FEARNAREE ) H 2246 BOR S ISR (S i)
BEAT RGO HT» B A5 R 5 iU 2 IR ) D U5 (R AL B
BE . ORYPORI N RS A AP 5T T AR B R A
1 #RERE%
11 #F#

AR A R YT 1 B e Ly ) 2 [l 5 74 e o
YAl , F5r B % Rosa multiflora Thunb. Ff 5K
VW BHER 1, M Rosa laevigata Michx. SEK

FORORUEAE B 4h o IO PR A 15 ATt
Hoh s A6 8 DMRIG AR, B 6 MR
M, WP 7 SRR g 12 Ma G, 3t 33
AFERD o SRR AR} e TR R AR MY K 5 2 e R A B b
PIRtE R AR K B E, AR AR AE T R
RN K AF AR BERR AR o S A RE AU AR 18T i
MR R PRI TR A DR AF T80 CUKAH, L
MEHE B 1.
x1 MRIEKR

Table 1 Sources of materials

e T T
Al ¥FER Rosa multifora EGESIT

A2 BT PP 1L

A3 BT P PR A 2
A4 BFERL FaPH AL A 25
A5 B F AL A%
A6 Bk R A%
AT B PR F 2
Bl HH R. rugosa FBAAL H 2 ]
B2 U P PR 2
B3 HUi Fa PR L A 2
B4 HUL P PR L A 2
B5 HUi P PR L A 2
B6  HL FaPH AL A 2
Cl  HZHE R chinesis cv. Maddy. e P L H 2]
C2  HZAE R chinesis cv. Orchid Masterpiece  H Bl 2[R
C3 A%t R chinesis cv. Caprice de Meilland  FFFHAk 11 A 2
C4  AZIL R chinesis cv. Lv Xing e P H 2]
C5 PZIt R chinesis cv. Sunshine FaPH AL A 25
C6  HAZIt  R.chinesis cv. Charisma FaPH AL A 25
C7 A%t R chinesis cv. Japan No. | PR F 2
C8 A%t R chinesis cv. Gallivarda Rk A
D HiMEE R sertata PR H 2
E B R. setipoda R A2
F 2R R setipoda e P H 2R
G WHB R davurica PR L

H EE#H R gallica BRI F 2
I S R, wichuraiana FAPHAL A 20
] DA R, maximowicziana FaPHAL A2
K K&t R banksiopsis PR L

L WO R chengkouensis FaPHAL A2 [
M A R xalba PR F 2=
N XJE#H R damascena PR F 2=
0 ST R. laevigata RIS
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1.2 E5iRH

KA AL U RAR B LAY DNA 48 B0 7 £
(Tiangen Biotech Co., H[E) $#EHUFE S DNA, PCR
$ 14 H PTC0200PCR ¢ (BIO-RAD AF]), Ffil
DNA F1 PCR ¥ #/=#)k H DY YT Bk (dk
NI, BIREIE RS (BIORAD) £
T, ISSR 5142 M e R A5 DI (15 | 0 37
(_Eifg Sangon ), 1 1% 1B B A I FpL kR
DNA Jii, EB (_I#f Sangon A#]) Jefs, H 4K
I A oy A4
1.3 E[F4H DNA EE S

AWFF RS R CTAB VA42H DNA, 5
FEZ) 10 mg, WFEE 1 min J5, FAAEY DNA $21HRA
FIEFEHUS DNA. RS 1%35 IE A e Ha vk o
EH DNA F405 W, JGoREiar, oW W1 RNA 717,
H.Z DNA Jfi 8 {X Nandrop2000 23 6
PRI 260 nm A1 280 nm WOGREE (4), Arep/Aaso (H
B4 1.8~2.0 () DNA Ff 53R4T 525
1.4 PCR ¥ 18 K =444

PCR J VA F: K41 DNA 1.0 pL(£] 40 ng),
1.2 uL 514710 umol/L), 2.5 pL(2 X Taq PCR Master
Mix), I KB N ZE K E 25 pul, SR NVAKZR A 25 pl.
PCR # B4FEFU R : 94 CHIAZYE 5 min 1 MEFF,
94 ‘CAEM: 30 s, 50~54 ‘CiBk 30 s, 72 CHEAH 1
min; 35 MEHJE, 72 CHERLEMM 5 min; )5 4 C
TRFE. PCR F“IH 2% 0B NERE BRI kA ill, EB
Pett, BERUE RS 8E, H DL2000 Marker 41
Yo F bR e, LRGSR, iy ey .
PCR 145 |9 o 53 2% 5 | W04 14 (R0 3B KUi BE W3R 2.
1.5 HBMSKIT S

RF—4& 5 EEY . Ik 3k, EIEE

&2 ISSR IR AR ARE
Table 2 ISSR primers and annealing temperature of PCR

reaction
514 FeH (5°—3") SEFRIR KL/ C
F-1 (CA)T 50
F-2 (GAC)¢ 54
F-3 (GA)YC 54
F-4 (GA)YG 54
F-5 (AC)T 50
F-6 (AC)sG 52

Y bR (C 3T

Y as degenerate bases (C/T)
I 4% 3R AT G vk . SR N LB AR A
Gel-pro32 FAFE A 45 4 10 510, AR 2 AR 1)
TR R KA TG BT i) oo s, “f7 RER
“NV7CRFE AT S LSS, < JC RAE €07,
NTITES BN €75 5ol A o = K27 2P e e |
F# A POPGEN (Version 1.32) % #4754 %
FEMEGETE, 3 W &P BEZ AL AU 7% (PPB).
Nei’s #& K 2 FEMEFRE (H)+ Shannon’s 2 &MA(5 &
FREC (D FEF S MCREL (G~ FEFVE (N Nei’s
WALEEE (D), FMH NTSYS (Version 2.10e) %
PR T I A AU R4 (GS) 1 UPGMA 44
HRGMOIRE
2 GHBR59H
21 YHEER

FHIEEL 6 A~ ISSR 51404} 33 AP RLEAT 431,
REREAFER R Y R BERE A
JSLPHE 110 4547, BEA S W PR REYHE H 18.3
Setlie Horh g1 F-1 SR H 200, BO A B 57k
40 RF TR 8 45 3 K 1

beh

R

ok

Al A2 A3 A4 A5 A6 A7 M Bl B2 B3 B4 B5S B6 M CI C2 C3 C4 C5 C6 C7 C8

Al~AT-H5% BI~B6-HBL Cl1~C8-HZF{E M-Marker
A1—AT7-Rosa multiflora  B1—B6- Rosa rugosa C1—C8-Rosa chinensis M-Marker

1 514 F-1 &5+ aR AT ISSR 415
Fig. 1 Amplification results of partial samples by primer F-1
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22 EEZHEMESN H 3% (PPB) VI4h 94.55%, 1 VI4MEK 0.477 7,
22,1 RIFHZAC, BUOR KU 3 AR H PN 03172, SRR ST 3 AN AR

2 FEME T ZEHL 6 4 ISSR 54Xtk 8s HZ
16 BORAEF IR 3 ANFEER 21 I MAEAT T
PCR ¥ 1, j#iit POPGEN (Version 1.32) # A4k

WAL 5 S B 3, PPB £F 49.09%~70%,
I7F 0.258 0~0.371 0, H{HALF 0.172 4~0.249 1.
VoW RE H 240 . B A BT 3% 2 e W) Fh e A L

BT, SRR 3 AYFFBER LIS 110 HAARE B 2R, FhRE P I8 2 A KT
LRGP ZRMEAL AN 104 A, AL WIRAR TR
®3 AEL. BRMHER I MMENEEEESY
Table 3 Parameters of genetic information on three species of R. chinesis, R. sugosa, and R. multiflora
it FEARA %L M R EZ Y ERVATE PPB/% H I
H#e 8 110 76 69.09 0.249 1 0.3710
W 6 110 54 49.09 0.172 4 0.258 0
SR 7 110 77 70.00 0.2309 03511

222 BT HAEALBULS FEIESF 15 AR
WAL ZREE T JEHL 6 2% ISSR 514X 15 AP
1) 33 3 MAEAT PCR 974, A H] POPGEN( Version
1.32) Aot g8 R Bosiig] 110 M, 3
2 PR 109 4, PPB 4 99.09%, H F-HIME A
0.370 5, I F¥JMH 0.546 4. A5 Bonakss H
Zile BRI F R T S E R K E AR
(B ZFEME . FIEEIAI) Gy TYI(E K 0.886 8, iX
LKWIHT 88.68%IMAL S A7AE T AL, 1 11.32%I1)
WRAFAE TREE A o FORER)E AL LR B, FE(n)
AR FEROR, TR N I A FR FE B AR e N

SEEIE R 0.063 8, FHHAS [FRE (] JL T35 A KL R AL
Jito Nei’s BHERTBZE 0.169 1~0.7302, W% 4, ¥
B ) A A B 2 A S e B K

2.3 BES

230 AkEE H AR BUOR MR A ISSR R HT
HZEAARES R S M a R i 2 vp TP
45 BRI LI R 0.65 AbrdE, 8 Hrdkks HZAE
M AP RAE—3, AR 2 A, A 1 AT
Cl1 f1 C7, MR, H¥MRIBRR I H 2
2 HAUHE C2. C3. C5. C4. C8. C6, X4
H AR AT AC O, FEARAHEE C1 A C7 %L

F4 BERAZTL. KRRERRIESMAIEEER

Table 4 Nei’s genetic distance of R. chinesis, R. sugosa, and their relative species in Rosa L.

RS Al~A7 B1~B6 CI~C8 D E F G H I J K L M N 0
BI~B6 02365 ***x

Cl~C8 0.1691 02176 ***x

D 0.5360 03811 0.5603 ****

E 04406 04200 03217 04810 ****

F 03177 02845 03182 04378 03830 ***+

G 04238 03131 04168 04238 04238 03310 *¥**

H 05286 05382 04386 0.6400 04520 0.6574 0.6061 ****

I 03346 04623 03425 0.6400 05416 0.5261 0.6061 0.5108 *¥**

J 02435 03802 03005 0.5733 0.5416 0.5573 0.6061 0.5416 02007 ****

K 04159 05002 05130 0.6400 0.6751 0.5896 0.6061 0.5733 0.6400 0.5416 ****

L 04026 04321 04021 05108 03964 04378 03964 05108 0.4520 04810 0.5108 ***

M 04188 0.6104 04633 07302 05261 05416 0.5896 03060 04100 04378 0.5573 0.5261 ***+

N 04867 0.6114 04972 0.6061 03964 0.5896 0.6400 03438 0.5108 05108 0.7115 0.5416 02578 *¥**

0 03509 04375 03077 07115 05733 04958 0.5416 0.6751 04810 0.4810 0.5733 04520 0.6229 0.7115 **xx
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Fig.2 UPGMA dendrogram for 15 species of Rosa L.

WRLERRW, 33 H LA SR RE e A
—ii, eI AL R B AR R, R H AR
NGRS =Y PSS S L3 i

BURAN AR R B SRR g R 8 2 v VI
MR, ARBYHLAHLIREL 0.73 it 6 B A
[ ECBAR S R R A —3, v Il 2 41, B4
M7 —2. 5 — 4TS BB R A Bl
B2. B3. B5. B6 N—W#4l. RILERENY, B
AR R RE e A RAE—il, BT B AL 2
SARX AL, 2 BB B AS R AR S L I R 2 4 K
R
232 ARIF AR BRI GR 15 AR
ISSR K0T HIHE ISSR 4 845 3] () Kt JE %,
B NTSYS (Version 2.10e) B Atk 2 A4¢
NI FB U 2R () UPGMA KK (K] 2), B2k
R, PR L TR AH B, R BTG AR 0.54~
0.92. 7EIs AL R %0 0.60 &b, HHHEM 15 NP RN
I. 1. II. IV V FI VI 6 2. T 4405535 08 % ik
WIBGFELN 3 AP, BFikak. e (D AG
G (D, L ERERRN 7 MR JERE AL A2,
A3, A4, AS. A6 Fl A7 RAE—3. 1T A {UEHE

— AP AL, Hoh AR 8 AR S
Cl. C2. C3. C4. C5. C6. C7 M1 C8 B|AE—,
SR T e SO B 1 H ZR A . T oA S A
GAET (O)o IV YUEEE 0 35 4 8 FErR AL
6 /NP, BOR. BlirtEsk (D). FIEESEL (BD.
AEHER (P WOsk (L) AnLfilE (6, 3L
I 6 MR8 B1. B2, B3. B4. B5 Al
B6 JAE—3 . V A ALHE G i SO S A 1) 3
ANl VEERERR (HD -SSR  OND FIE#58% (MD .
VI A0SR SO AR FAMATL (K)o B
FAYHT IR 25 R 5 AL 5850 KA — 30
3 g

KPR 6 AT E 5 PR % s 15 DMFh 33
P ALAARLEATY Y, 45K BoR, DNA 2L,
ZOMHEIN, L 110 460, AP 109 4,
LML RN 99.09%, XERHHEHEN, A
Tt BUOR B Gomp (R AA A5 3= & I8 E 2 FE 1 .
A Nei’s P Rh a1 EE DN 2 AEPEFREOH S H A R] 234 &
Gy 0.886 8, FHFIE HZ b BRI R i
SRR TR U AT 88.68% A% SR AL EMI R 1Al A
11.32%7% S R AAEDIRI N, d B A ) A8 S B 2 KT
FNAs S, HZAE. BCBURIET Sk 3 ARk 21 4
AMAEILATINE] 110 M7, P2 &N ACh 104
Ao BLEHAREE H 240, SO B S f AW Rh ) KF
T RAR AL Z R, P A 2 R KT
W AR T RPE o X T ISSR 23 Fhmic il U %
R 2 R H A . BORS LR B I G2 st
FERFIITT, AR 7~ S E i s Ii L E
(12 A PERUEAL Z R

—HUK, Y HAZER. SOk
BN iz a5, HWESFHEHI R R, =
& 2 i) S F 5[] Ja 3 G i AR AEDX 43, AT 32 1 465
SETRERPE, 18 Rofl G0 % e TRIHE, Sl R FH 24 %
4B AT 33 A FPRHE UPGMA B35 Hr4h
FRW, SR N, LB EAR I R4 0.60 Kk
i, TSR 15 MR 6 4, X HVERIMK
WL AT —2, R ISSR FIRE T Sk
Gi oy J 0 SR JE T M FE RS RV
e H AN R SRR B (P SR AR — 3, HoRUR A —
AN, B IR R 1T R R AT BEA7AE L R YA,
HARITWEG K FR e BRI AR A AE IR
UF MR AE— 3, SHint %8 (DO JA R (B).
AEREE (B WO (L) AnbfE (G) %
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N3, EGRARKIE, X3 k)E T %iE
T R B RER AL o % 4L FIR o R (i
WA AN L B e RS AW, HEfh
B ARG, 5B AL, W R RAE N 2 H
T BB A AN 2510, R R A 9 Ho Ak 2
B A2 2E AR, R X e 2 FH AR RE 5 A
I R AFAR B BN 2o S 15 1) 7 37 280 g B 810 43
A () B 25 B S R A — 3, 3R B AR 2R
AT BE SR T A L By A R . AN ISSR Eds 43 7
RRGERKE, WM 6 4 ISSR 5 W R I X
o3 W R 2 AR ) ] =46 BO S LE Sem ok,
Won T 2R A 20, BO K& T 4R 2 1n)
IR KR

R R R EE A —, H
I TR R AR R R KB —.
TZE YK I N AR BRI kB, 4k 25
SEAAT AR, BRSO k. MhRSEE S R
FEREAL Z FEPE AT Tz B i & A A
B AT LA B R AR EAE R H A,
FET ISSR X St (1) 24 AR 2246 B L
T 2% Bl ()38 A% 22 REPE RN 21 2006 RS EAT WD R
o, RS TRERYM RS, BN RE, W
Ik — e By KIFEEE, JF R 2R Fhrid
KA1 DNA FRGUEIERTTY, 7 R84 TH A i 5 1 s
Tl TR PR AL 2 REVERISE o0 R X FR I 357
JE 2 R T R SR A SRE R . 51
R B PR AL T SR (I ERS ACHiE

At P EAFRAED IR A %S B
FERELERT ZALT 5 IR AR AT
AT ERE-FE, @fadEN R AL E Wi %
IeAtAt.
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