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Abstract: [ Objective ] Analysis of genetic diversity of five species medicinal plants of Lonicera L. in Guizhou Provin-
ce was conducted. It provided reference for the identification, fine breed selection and utilization of medicinal plants of
Lonicera L. [Method] Collecting the tender shoots of six medicinal plants samples of Lonicera L. as test materials in Gui-
zhou Province, their genetic diversity was studied by SRAP marker, and the genetic similarity coefficient among the mate-
rials was calculated by NTSYS-pc2.1. The UPGMA method was used for cluster analysis. [ Result]From the 154 pairs of
SRAP primer combinations, 15 pairs of primer combinations with good reproducibility, clear bands and rich polymor-
phism, and amplified bands (100-1000 bp)>5 were screened. A total of 197 bands were amplified by 15 pairs of SRAP
primers, among them there were 178 polymorphic bands. The percentage of polymorphic bands was 90.36%. On average,
each pair of primers amplified 11.87 polymorphic bands. Among them, the primer combination of Me8-Em10 amplified
the most polymorphic bands (16) , but the primer combination of Me2-Em2 amplified the least polymorphic bands (8).
The number of amplified bands of primer-combined Me4-Em2 was 15 and all were polymorphic bands, the number of am-
plified bands of five medicinal plants samplesof Lonicera L. was different. Cluster analysis results displayed, the similarity
coefficient between the sixmedicinal plants samples of Lonicera L. was 0.4213-0.8477, and the average similarity coeffi-
cient was 0.5672. Among them, the genetic similarity coefficient between wild L. japonica Thunb. and cultivated L. japonica
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Thunb. was the highest(0.8477) , indicating that the genetic relationship was the closest, and the genetic similarity coeffi-
cient of L.macranthoides Hand.-Mazz. and wild L. japonica Thunb. was the smallest(0.4213), indicating that the genetic
relationship was the farthest. At the genetic similarity coefficient of 0.4873, six medicinal plants samples of Lonicera L.
were divided into two categories. The first category included L. macranthoides Hand.-Mazz., L. hypoglauca Miq. and L.
fulvotomentosa Hsu et S.C.Cheng, all of which were the base plants of the Flos Lonicerae. The second category included
wild L. japonica Thunb. cultivated L. japonica Thunb. and L. japonica. var. chinensis(Wats.) Bak., which were the base
plants of Lonicerae japonica. [ Conclusion] The five species medicinal plants of Lonicera L. have rich genetic diversity in
Guizhou Province. SRAP molecular markers can effectively analyze their genetic diversity and genetic relationship. The
SRAP primer combination of Me4-Em?2 can be used to identify five species medicinal plants of Lonicera L.

Key words: medicinal plants of Lonicera L.; SRAP molecular marker; genetic diversity; genetic similarity coeftfi-

cient; cluster analysis
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[ 1 5% 72 L) 2.4 (Lonicera japonica Thunb.) |
WK B2 (L. macranthoides Hand.-Mazz. ) £1JJf 22
24 (L. hypoglauca Miq.) *EFg .4 (L. confusa DC.)
FasHs B4 (L. fulvotomentosa Hsu et S.C.Cheng)
PIRAE R KR M G ARAE T 2 [l . 2005 (4
N R [ 245 ) 1 UK AR 8 4 R AL 43 Ry 4 R AE N
LARAEPZS , I A0 S ARAE R 24, LLARAE Y
RV K LA LT IR AR RS 2L 4 52010/
CrpAie N RN [ 24 ) SORE 3 B A A AR TE
K, ZAJE (Lonicera L.) Z5 AW WA LKL, &
ERAEFNLERAEZG Mt TR 2% MERE LA, S BOHIR IR
FHHEAERES o B, R T 8 DR A AR AR AL AR FE I
PR 254 2 30, Tk PR 2R 25 4 ok IR i it A% 24
PR, I AKX T IX oy B S,
[Hir AWF5T i J ] SRAP /> F-Fr i HAT ff BR L ki
SRS TCHR SO RS BRI, 8Tz
op T 25 AL Z FE 0 AT B BT OE R 4 it
2 T A PR B 110 B SR IR o7 46 Sk
W5 (Li and Quiros, 2001 ; B 5545 ,2010; F 4E 1545,
2010; 5855, 20145 1 £72,2016) o T4k, T4
REWATNRIE AL L (5 B 255 KL
SN A AL Z R AT TS . B REE
(2007) iz FIRAPD 7> F-HRiC Xt 54> G AL i R 2EAT
WL ZHEEMESY, G5 SR R I 2 8R4 LA e
SRR R . EREISE(2008) A FHISSR 731
FRic X R | LU 2R R R 9 224 4 R A6 AR i Atk
1Tl ZHREVE ST, 25 R R WX S i Fp BT 5 1Y
WAL ZAEVE . BRIREESE(2011) FIFHISRAPA FHRic
A3 1SAAS [R) F 5 1 1 B9 24 B B 2 4 B 2 AR
RURE SR S FP (R85 Z2FE M, 25 R R IR A R B 2
ZHAFE L 2, RPISRAP THRiE AT A
BT KRB B A M E 25 . EIA(2011) R H
ISSRHIRAPD /> FHric %t 174y Ji #i B 2 A Bf i i 4 7
WAL ZREPE T, 45 R R B FP bR ¥ B
BAT#m st 200 (HISSRFhric 281 &
TRAPDI; FARIC . ZE/IMRAE (2012) K HIISSR A

SRAP/;FHRiCAT TR A4 SR A A& KRB B4 21
PRALAC AR A e B R A MY stk 24
PEGEAT 00T, 45 RER W F HIISSRHISRAP /T THRIC
LA BT B4 T 25 AR (R s A% 2R o [ARBIFY
YIS ) 5 24 S 25 FHAE AR 3 P s A&, B8 AE
R B 20 A TN VY B 1) B4 B 2L ARk B I s 193k 40
(R ESE,2018)  (HXT st 2RI B 55
D G FFEE(2014) SR FHISSRAISCoT 43 FAric Xt 3t
IR 1 I B At 2R iR T . B
fief UL A OCH FHSPAP /A i 43 B 5 M 2 4 J& 245 1
T ) 35t A7 Z2 AP ) SRR o [ 007 2 Fy O e [ A ]
KFHSRAP/FFHric X 52 M SAh 24 Ja 24 A W st A%
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E | AR MO & R PR LA AR
1 #Rl57R%®
1.1 XA

M S 24w 245 A 43 0 R IR B B 24
(L. macranthoides Hand.-Mazz.) £ 24 (L. hypo-
glauca Miq.) .31 B4 (L. fulvotomentosa Hsu et
S.C.Cheng) .24 (L. japonica Thunb.) F14L [ 2L 4
[L. japonica. var. chinensi(Wats.) Bak.], H: i1 2L 4
M3 B A L ARAR S 4 MR 5 R 5 b D
F1. VU EAERA R 4 B 5N 45 25 A 57 S
FEH S g BRI IR 2 S KA R 2 Bl
RN s . F B BRI B LR A
PR A BR 2 7 5 42 i Mix (Green) PCR S 1 it I
A AESUEEREENIL AR W) R A BRZS 7] 5 DL2000 DNA
Markerl¥ F 5 9% 5 R AR A= DR AT BR 2 7 5 40%
PR IR W AR T A TR (i) ey A7 PR
w5 A )3 DY 2H DNA $2 0 57) & (E.Z.N.A™ Plant
DNA Mini Kit) 4 H 3% [© OMEGA BIO-TEK /% ] .
TR B - T EH AR UK (DYCZ-24A, JE 58—
A IRAF]) A (Eppendorf, 72[# ) .C1000™ PCR
{X(BIO-RAD, 3 [H) . #.0:HL(Thermo, 3£ [ ) .-80 C
8 1L VK AR (Thermo, 2 ) (K- HL Ik (DYCZ-
22A, LIS — A BRAF) (EFRX (Thermo, £ ) |
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Table 1 Sample numbers and sources

Kb

Sample source

¥ MEGS MRR

No. Sample No. Sample name

1 HZMRD JKEBZHL
HXRD  £IJpA4
HHMRD ##5ER4

SN R B S 2 AR B R
M SN E A S FLKRR
A L LAERMEIOK IR

AN AW

YSRD A (BFAE) SRMAE T4 75 X L IRBF B BT
ZPRD  HACERE)  SUNEIRKTTREEEITIIN
HBRD  ZIHE%X MR A BT B AR LS A

1.2 REHE

1.2.1 AEMADNARRA L ZAR 75K EE6
1 B4R 2 HIRE D I IRCE , TOHR R I AR R e 5r
IR 22 IR, MR A A 4 e DR 4 DN A B G 65 158 BH

% 2 SRAP3|#IF7!
Table 2 SRAP primers sequence

FEHULDNA , I 1% B AR WEEE A o Dk A TR DU o )
FHASI K BRI DN AR E 2 40 (OD2go/ODago) o
B DNAMFE 20 ng/L, H TS IPCRY 3 .
1.2.2 31k B145 BSR4 RS
Yt Tdl A (FR2) AR R 154Xt 51 a5 . i
VR E G WA AOHEW 2R EEE, BY A
(100~1000 bp) %% H=5M5 1144 -

1.2.3 PCR¥ ¥ PCRJZ N K %250 uL: PCR
Master Mix 22.0 uL, I . Fi#519)4$1.0 pL,20 ng/L
DNAHL1.0 uL, § 34 #2 ¥ 2 BB LifQuiros (2001)
A8 AR : 94 CHIAETES min; 94 °C 1 min, 45 C
1 min,72 °C 1 min, #4175 ™394 °C 1 min, 50 °C 1
min, 72 °C 1 min, 3473505 *F ;72 CZE{# 10 min,
4 CIRFT-

FUiE5 14 Forward primer

J¥4] Sequence

N 514 Reverse primer

J¥41] Sequence

Mel 5'-TGAGTCCAAACCGG ATA-3' Eml 5'-GACTGCGTACGAATT AAT-3'
Me2 5'-TGAGTCCAAACCGG AGC-3' Em2 5'-GACTGCGTACGAATT TGC-3'
Me3 5'-“TGAGTCCAAACCGG AAT-3' Em3 5'-GACTGCGTACGAATT GAC-3'
Me4d 5'"TGAGTCCAAACCGG ACC-3' Em4 5'-GACTGCGTACGAATT TGA-3'
Me5 5'-TGAGTCCAAACCGG AAG-3' Em5 5'-GACTGCGTACGAATT AAC-3'
Meb6 5'-TGAGTCCAAACCGG TAA-3' Em6 5'-GACTGCGTACGAATT GCA-3'
Me7 5'-TGAGTCCAAACCGG TCC-3' Em7 5'-GACTGCGTACGAATT CAA-3'
Me8 5'-TGAGTCCAAACCGG TGC-3' EmS8 5'-GACTGCGTACGAATT CTG-3'
Me9 5'-TGAGTCCAAACCGG TAG-3' Em9 5'-GACTGCGTACGAATT CGA-3'
Mel0 5'-“TGAGTCCAAACCGG CAT-3' Em10 5'-GACTGCGTACGAATT CAG-3'
Mell 5'-TGAGTCCAAACCGG TCT-3' Eml1 5'-GACTGCGTACGAATT CCT-3'
Me21 5'-TGAGTCCAAACCGG GTA-3'

Me22 5'-TGAGTCCAAACCGG CCC-3'

Me23 5'-TGAGTCCAAACCGG AAA-3'

1.2. 4 F3g=#kn 3.0 pL PCR=Y) 4T WA B S B, NN A3 il 2 i A kY 25T 2

10% 2R P9 M5 I g 356 g FEL UK, FELFR 150 V, D364 W,
IFIE]2.3 ho HLTKZE A , R IR Ju ik ([ — R v —
W) I T, e B R RGOS IR
1.3 Sitsoth

R HL Dk LT, DA F 328 BT A 1) LK 5537, LA
“178 07 e s AH R B F Yk AT 1A BTG, e e
MO/, FIFHNTSYS-pe2. 138 645 2.4 J@ 245 1
TP A RHE s AL AL R B (BRORER S, 2011) , 5t %
FHIREL(GS)=2N;(N; + N,) , P NGRS TR R R

1-1 1-2 2-1 2-2 3-1 3-2

B I IMUPGMA T R0 M.
2 HERESW
2.1 DNARHLR

61y 4 Ja 25 AR Y A1 45 $E B 2 Y DNA T 2
AT BRI L TR, 5 SR AN LT o 2R T i, TG A
B A%HE , RREUDNA T R . 4 K Bibs
KM DN A B K 40 )3 (ODago/ODaso) , 25 5 4137
TNo PEHAS MBI DN AN B e i VAR T 2

4-1 4-2 5-1 5-2 6-1 6-2

B 1 o BZREHRAEYMEIEIDNAY IEREKER
Fig.1 DNA amplification electrophoresis results of six Lonicera L. medicinal plant samples
1~6: MRS (R I 5 - VRI-203 B RS & MR AT 5

1-6: Sample number (corresponding to Table 1) ;-1 and -2 indicated two repetitions of one sample
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Table 3 DNA purity and concentration of sample

KL% FR Sample name

4li ¥ (OD.g/ODs) Purity e ¥ (ng/mL) Concentration

KB4 L. macranthoides Hand.-Mazz.
ZIRZ44 L. hypoglauca Miq.

T B4 L. fulvotomentosa Hsu et S.C.Cheng
A (WA L. japonica Thunb. (wild)
BAGREE) L. japonica Thunb. (planted)

21 .4 L. japonica. var. chinensi( Wats.) Bak.

1.102 41.4
0.753 39.5
1.092 65.5
1.055 156
0.961 98.5
1.087 42.7

x 4 THIERBHISRAPSIHASE

Table 4 Selected SRAP primer combination

75 SIH A T ElL7E R
No. Primer combination No. Primer combination
1 Me2-Em2 9 Me8-Em5
2 Me2-Em8 10 Me8-Em9
3 Me3-Em2 11 Me8-Em10
4 Me4-Em2 12 Mel0-Em8
5 MeS-Em2 13 Mell-Em8
6 Me5-Em9 14 Me23-Em2
7 Me7-Em8 15 Me23-Em4
8 Me7-Em9

2.2 S|YITEEER

M 1545%F SRAPH | W) 41 & v i 8 3 15%0 5 | ¢ 41
G (R4 T IR EEms s 2R
2.3 PCRYIEBLER

) FH 7 106 3R 45 19 15X SRAPH | 1) 43 591 % 6453 22
KB 25 A MBI DNAZEF TPCRY 1, 45 5 R
BT SRAPS [Py XIAE Y REY 14 th i M H 2 8+
WA . K2 R4 519 (Me3-Em2 FllMe4 -
Em2 ) Y FL KR I 45

Me3-Em2 Me4-Em2
Marker 1 2 3 4 5 6 1 23 4 5 6
2000 bp
1000 bp g g! "' '
750 bp - 5 ¥ =
500 bp 4 541 bt -
-84 8 B . = =
- = = = -
250 bp f:‘::_y—-_,, ;;-:
e - -
s - — ---
- -
100 bp

2 S|¥HEAMe3-Em2FIMed-Em24 1 F= 41 H R ik 45 R
Fig.2 Electrophoresis results of amplification products for
primers combination of Me3-Em2 and Me4-Em?2

1~6: BB 5 (5 R AL
1-6: Sample number ( corresponding to Table 1)
2.4 SRAPEEMNTER

Py Sl 20, O %8 HE K 15 %F SRAPH | W 2H 5 M 6
13 24 T8 25 A A b b 2 18 1 197 2% S5t , Horp
AR 17855, ARG 1WA E Y 1 B 4 5 9~
175, F3913.1355, Hh 51420 &5 Me8-Em10 . Mel 1-
Em8FIMe23-Em4y) 1 S5 B4k 17 5% s ARl 5 | ) 21

Y 2RO 8~165%, FH11.875%, 1
T, 51124 A MeS-Em 109 38 (i 2 B M4 B &
F16%%, Bl A Me2-Em24 1 (1 2 25 Mk i b
L R8Ek s ARG AL A I 2 A M4 LR
78.57%~100.00%, V- 147 90.36%, . th L) 5] ¥ 2 &
Me4-Em2 . Mel0-Em8 FIMe23-Em24" 14 ity 2 51 4%
IR . RS AR Y], SRAPAFFHRil fESFh
PR MY P BA E 25, B FHRKR &
AT Hr 224 Jg 2 AR Wit AL 21, o n] 504y Hh
BRHGEG R
2.5 SRAPS|#I¥IFEEMNERLIENTER

I FH 075 15 L2 19 1507 SRAP S | 41 4H 45 %o 615 22 4%
J& 245 A R HEAT PCRY 1Y, 45 5 R 15545 | 1)
BIfey i 28040, b5 Y4 A Med4-Em29”
14 2571 (100~1000 bp) FM 1555, HP¥h 284
LTl NP A 4 ARBR AL A4 JREIEEA
CIPRE AT H A BAAY W 11.11.,10.9 .8 F165%
55 B4 A Med-Em2 M\ 5T 224 J& 25 FHAE W 11
P SAHTBORI] R T2 R A B 25 IR
2.6 HEZHUEDSHER

FEF1SKISRAPS WAL A 1 8 13, 1 FHINT-
SYS-pe2. 156053 2.4 J& 25 HIAE Y A R E] )8t 5 4
RLRE, IF S ML AH R B, 25 R ke i .
617 2.4 Jm 24 F AR 1 b k8] 1 A AL 3R 200 0.4213~
0.8477,°F-340.5672 , F B SFh H 4 & 24 A R LA
FE R RIE 2R . B A SR A A R
LR B K, M0.8477 , R HE G R B . K
BB A5 B A A ) st A5 AR AL R B /N, h
0.4213, R HCEG L R, KEBEL LIRE
SRS B A (B B AL R B 0.6514, 55 T6
1 2.4 T 245 A 0 R 8 ST 240 A AL R £8(0.5672)
)M AR AL IR IR AE D A IR B B A LR A
M B R LR RE LR, Bt 22 REU N, 41
I 2045 R) Ry A ARAE L IRURE 420 110 B A 20 A R 335 2
R AL AL R B0 531 40,6548 10,6650 , 24 1 F41.
FAL SR B RA LI e B2 AR it
ALl 2 %5 (0.4416.0.4467 F10.4822) , F W 21 1 2
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Table 5 Amplification results of SRAP primers

GILYEGRey SR (R ZAME R (R ZATEAAT LR (%)
Primer combination Total number of amplification bands(band ) Number of polymorphic bands(band) Ratio of polymorphic bands
Me2-Em2 9 8 88.89
Me2-Em8 15 14 93.33
Me3-Em2 14 11 78.57
Me4-Em2 15 15 100.00
Me5-Em2 11 9 81.82
Me5-Em9 14 13 92.86
Me7-Em8 11 9 81.82
Me7-Em9 15 14 93.33
Me8-Em5 10 9 90.00
Me8-Em9 11 10 90.91
Me8-Em10 17 16 94.12
Mel0-Em8 10 10 100.00
Mell-Em8 17 15 88.24
Me23-Em2 11 11 100.00
Me23-Em4 17 14 82.35

P-4 Mean 13.13 11.87 90.36

KT Total 197 178 -

x 6 BEMEBEEHEURY

Table 6 Genetic similarity coefficients among different samples

R YRERERSES IR A WERL AL AAGHE) andk

Sample L. macranthoides L. hypoglauca L. fulvotomentosa L. japonica L. japonica L. japonica. var.
Hand.-Mazz. Migq. Hsuet S.C. Thunb. Thunb.  chinensi( Wats.)

Cheng (wild) (planted) Bak.

R B4 L. macranthoides Hand.-Mazz. 1.0000

R4 L. hypoglauca Miq. 0.7614 1.0000

Wi B4 L. fulvotomentosa Hsu et S.C.Cheng 0.6142 0.5787 1.0000

BA4-(HF4) L. japonica Thunb. (wild) 0.4213 0.4873 0.5635 1.0000

WA (H3%) L. japonica Thunb. (planted) 0.4721 0.4975 0.5736 0.8477 1.0000

214204 L. japonica. var. chinensi(Wats.) Bak. 0.4416 0.4467 0.4822 0.6548 0.6650 1.0000

K SRR RS R RBOE, SIS AR IRBON0.596540 , 546 B & B RO —2K;

TEAF ) 1) S 5% K R BEEE FEBAGHIRECH0.761440 , JKH B2 & R R 2

2.7 UPGMAZEESER 2o B R — 2, R " F RGO R B,

G600 AR YRR B A R BRLS KB MAIRZ LR R RBIL,
B, FIFTUPGMABEA TRAS AT, S R I3 TR . 76 IR ATRER AP ROR IR i M BRI S A7 AR 2257 5
WA LR ECH0.48734b , 64 24 & 24 FTAE Y 43y &R 3 S AN, £ 35 AL BL R BR 0.65994L
PIRZE B I REAIF KB BEL ARV MERET AR 0MERR I s G R ECh0.8477
B VPR IE A, =B ORGORRBGL s b, B A AR LA Ry — 28, W1 B A= 2 A
BRI DA BERAMAABL NS RIER ML 22 RN, 51 % 22 5 10 )5 A T fil s
RAERFEAEY o 20 LRI RPN 32 fEi M BRI 22 4R N TR sk

KB A L. macranthoides Hand.-Mazz.

LIIRE 4 L. hypoglauca Miq.

W BZA L. fulvotomentosa Hsu et S.C.Cheng

B4 (84:2) L. japonica Thunb. (wild)

A (HHs) L. japonica Thunb. (planted )

21 H 24 L. japonica. var. chinensi( Wats.) Bak.

_—
0.4500 0.5625 0.6750 0.7875 0.9000
Coefficient

B 3 o BZBEHRAEYMREIUPGMARES TR

Fig.3 UPGMA cluster among six Lonicera L. medicinal plant samples
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SRAPHRIC /- F LA E o | h & 7= o L gt
B EE L S B S sz N AR
P FEH ERE SR AL B GiE SRR SR
5T (A 52 4E,2009) . A WFFEE M, SRAP
S FARIC T A %z T 244 T8 25 AW 1 it A% 2%
SO BT (BRI EE 2, 2011) B By i 5 331) (2= /e 25
2012) , inZE/MIe%E (2012) FI| FHISSR FISRAP4 Tt
AT M RS LA TR 2 M AL R 25 SRR IHISSR
FISRAPZ FHRiC ¥ BEA R oM B4 J@ 25 W 0 R Y
WL AR PR A A IREA KB4 R
EAATNAEEE B AR5 R & R AL AN AR A SE YR
YIRS, SARWF G R FA — 3, AW FIH
SRAP/FF-Hric X 645 2 4 @ 24 A WA ik A 135t A%
ZREPEIHT S50 s, 15X 51 A 14 197 567
LB 1785c, Z M 5 L% 90.36%, % 1]
SRAP/F TARCAE 617 224 I 24 FHAE DA Bt 3 20
FEZBEMREE. AR I a5
IR AE AL AL R B 0.4873 40, i K 610 2 & J@ 25
FHRE AR5 PR, — 2R LR A 4 JE AT )
RIKHBEL ARBAMEBEEL , B—KNE
BRAE B SE TR AR B B 2 A T 1 8.4 (4R 4R A8 F SRR
) o TEAMIIERS I, S8R A6 A LAR A6 A7 7 B i 22
5, AR OO R S sk ek 0, LRI M HE
BURESR (L, SR AL B K T LARAE (22 BE 45
2017) s FEAL 22 LAY b, AR AR AR 2 S R 5 i ) A1
TFIRAE, SRR T KB AKRFEE-7-0-
B-D- ZUME T A 2L A ozt v T LR AE (i
45,2016) , Ut BH A ARAE AL AR A 7E 25 FH M [ A7 AE
5 XWIECh N RIEAE 25 O SR AL 1L
AT IR A R 22—

AFIFGE A IR Ml SRl o, 55 1 28mT 4] 43
R =AW TR AL R B 0.59654L , 1 B2
AR — 2 AR AH L R BN 0.76 144 , K
ERAA MR AL B R g — 25 R IKH
RAMAMBALFEGRRZBIE , B ELL 5K
ERLML MR BA MRS R i, HR ] e 2
AR A 5 . P b PR BRSO [R] , M 3 B A5 15 B AT
TE2ES . AT AHGE , FiiE BAL JKH B A ML
R 24 TS R A AE W 4 25 5 (L2155, 2017)
SIS 0] 43 AN 7 5t i A ALl R 1R 0.6599
b, 21 204 BRI R S — 2 FE s AR AL R R
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