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Screening and application of SSR primers in plants of Clerodendrum L.

DENG Shao-yong, WEN Qiang, LI Kang-qin, YE Jin-shan, ZHU Pei-lin
Forest Academy of Jiangxi Province, Nanchang 330032, China

Abstract: Objective In order to obtain SSR primers which has good universality among the main tree species of Clerodendrum L.,
and then molecular screening of DNA fingerprints was used in closely related species and genetic research of these ethnical medicinal
resources. Methods An experiment was conducted to study the transferability of 19 pairs of SSR primers developed from C.
izuinsulare and C. trichotomum and amplified in nine samples from nine species of Clerodendrum L. Results Seventeen pairs of 19
primers had the amplification products in C. cyrtophyllum, a cosmopolitan species, the transferability ratio was the highest (89.5%).
Seven pairs of primers were successfully amplified in all samples of Clerodendrum L. species, and the transferability ratio was 36.8%.
Six pairs of polymorphism SSR primers were used to construct the DNA fingerprints of nine Clerodendrum L. species. In the primers,
the CI140 identified seven Clerodendrum L. species except C. fortunatum and C. lindleyi. Coupled with CI132, CT042, CI107, or
CI143, they identified all of the nine Clerodendrum L. species. Then, the genetic distances were used to generate a UPGMA tree. The
results showed that C. fortunatum, belonging to Ser. Axilliflorae schauer, formed a cluster, and C. mandarinorum and C. cyrtophyllum
formed another cluster, while the clusters of the others were difference from the shape classifications. Conclusion The experiment
proves a good way to develop Clerodendrum L. SSR primers from other related species. This study provides the important reference for
the use of molecular markers of Clerodendrum L.
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YA BT H KB KT C. canescens Wall.. EIE R
SK#] C. chinense (Osbeck) Mabb. . 2K %] C. wallichii
Merr.. % 11 C. trichotomum Thunb.. 4L} C.
bungei Steud. 251, W Sh 5| BERR I 1A R 2R
C. thomsoniae Balf. f. . 2L g3k C. speciosum W.
Bull. Ml k# C. quadriloculare (Blanco) Merr. /i
il C. splendens G. Don 212 W] WLiZ% @ HiMI1E
M S R A B, B AT BRI R T .
FIAT,  HP 2 B85 AR 38 3 A 7 VR I il A £
At 2R S B IR) Te) 8, KT TR AR 22 A A b ) Ak
MIESZERA G, [FIFARAEAGE LS F7 4 1 AE L
DX 3 AR e B IRAR > 7B 2= (R K J, DNA 4
TARICHARIE A N e . Ao R A R
T STI% B 55 7 AT A R I i S I wT st . — A A
ZHOR AT R 2 AR “E PR W] REAEAE IR A%
AR, AR S M R AR . B
5RAE: 5L, R T RRCEOR TR 7R 1K 53
T2 /N T2 BT AT S % S ikl
K, WRFRFL AT, s, IR SR
SIFRFM. A% 5> Thridd, SSR (simple
sequence repeat) Aric HH T HARE MR LB PR AL

ZavEE . ARSI, AR EZERN ST
braddiAR, O ZNHT DNA FRacilil. st %
FEPE AT ast A B I A T S5 A% 22 FE . SSR Ax
BRI — TR EE K I DNA AR A2, 2R
Tk ARy SSR 5 [ W){E T S b A) B AT — @ i1 H
L AL X 1 A1 B e ) e S L S B L Ui
GRSV OO — R B PR SRS SSR FRid
AT E . AW E R0 R CadRia o
K C. izuinsulare FUENE L C. trichotomum 2 T
I SSR 1M, 75 B KT I8 JLAS B 4
P HATTEHAIVER SSR Frid, ML E#AZAE SSR Frid
JEih BT DNA $RECHRMEAR, S HE0E @ik
T BTG FI 73 1 S0 T B
1 #ERE DNA 893R158

MR RTT IR 9 ANA LA, #5320 B 4R
S ORAE T VLT A4 PRV R 27 B o 24 (6] RO RE A 02
ST PHA MR E BEAER RIS e 1A, REE
g L e R AT R AL M A S R O < K
B 1. DNA 4ZEUR A SDS &), & il Al
REMLIEHL 5 AN FRRAH R FE () DNA FF il S R A
VE AR LA T DNA FEAR2,

x1 MR
Table 1 Experimental materials
%5 ) 7 K /m M R4 E
1 FIAEL 5 C. fortunatum TPy i B 590 et 1150 bt 250
2 Wikl C. japonicum MANITE SR oS 318 JRE 114° Jb4h 24°
3 SLHFY C. bungei VLA AW 499 KL 114° Jk4h 27°
4 K C. cyrtophyllum TP E M E T 50 IRZ 115° Jb4fi 28°
5 #§8 C. mandarinorum MR TR 3| 413 RE 118° Jb4i 28°
6 HEINE 1L C. trichotomum pAN R i 747 K& 114° Jkzf27°
7 Rk RAH C. lindleyi JANIEENEeE= Nt 322 A& 1150 Juh 28°
8 WHL KT C. kaichianum oy R 981 Reg 1170 Jedh 27°
9 KEKF C. canescens LB EER 431 RZ 115° db4i 25°
2 T 'C 30s, IHK30s (AFGIPR KA, 72 C

2.1 SSR-PCR ¥ & & =494

10 uL PCR AR R A5 e 1 X ZEphifi, Mg™* 2.5
mmol/L, dNTPs 0.2 mmol/L, 5|4 2.5 pmol, Taq [
1 U, DNA 10~20 ng. 5|4 PCR 93 e Ve
7% H Touch-down PCR: 94 C 3 min; 94 C 30s,
60 ‘C 30s,72 C 30s,20 MiH; BN 94 C 30
s, 50 C 30s, 70 C 30s, 20 ME¥; &5 72 C
ZEfH 10 min. FP[i] PCR §7345F2E/7: 94 'C 2 min; 94

60 s, 30 fffi¥F; 72 ‘C 10 min. SSR-PCR %M
8% [ 2R TR s RO e 58 FG FEL KA o
2.2 HURGiITFNALIE
KM RAE LHWEN “17, &
WAl €07 B Tk, BT RGEEE, JF
H Popgene 3.2 73 B B AR Gt vt Ho s HEAT 18 A% 01
B2, AT SR 2 b I8 2 B RAR (oA 2R $
Bl o 3 FH 2 A% B2 5 4 B A ] NTSY'S-pe 2.1 #44
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FAIBUS AR (UPGMA) BT E 25404712,
TR G AR
3 ZR59H
3.1 SSR 5I4aYi@ A M LI

AT SSR 5 W e K75 C. izuinsulare
FERBIAE 10 %F, HEEMNE LIRS 9 X, 319
S, 2 PCR 8K, A FRFPRLX LS |3
BRI AAAE— e 225 (R 2), b 17 X5 1434y
FE] AR 18 s TR e i Y, BN

89.5%, 1M RA4LFHREY I LL R I/, hy 57.9%, HAth
KEBFHAEY W LLFR N 75% L A7 45 7 X5 Hfets
TEPTA BEROKTE JE A 38 H 37 I R e s 28,
TS P 36.8%, 97 W S5 A JE PRI 3~5 MR
3. 7 X5, 514 CT040, CT042 HAm T,
W N LS | E A He% sk 22.2%, At 5 X514
KEHPBE KT C. izuinsulare, L5 LR R
50%. 7 XSRS CT040 I A FzstE, HiAh
6 X512 AR, FB 510 sk L 1.

R2 IMABREMMTIBER

Table 2 Results of cross-species amplification of nine species from Clerodendrum L.

5149 FHENZE B RAT OKE Rl EAED RS WILRTT KB
CI107 + + + + + + + + +
CI111 - - - + - + - - -
CI124 + - - + - - - - -
CI127 - + - + - - - - +
CI132 + + + + + + + + +
CI140 + + + + + + + + +
CI141 + + + + + + - + +
CI142 + + + + + + + + +
CI143 + + + + + + + + +
CI144 + - - - - - - - +
CT021 + + + + + - + + +
CT024 - + - + + + + + +
CT026 + + - + + + + + +
CT028 + + - + + + + - -
CTO031 + + - + + + + + +
CT040 + + + + + + + + +
CT041 + + + - + - + + +
CT042 + + + + + + + + +
CT043 + - + + + + + + +
CRORY WENR, RORBATY AR
“+” indicates successful amplification of PCR product, “—"indicates non-successful amplification of PCR product

&3 BRAMSY

Table 3 Transferability microsatellite primers

514 BHIFY 5 (5°-3%) BKIERE /C KA Tbp EATEEDEL

CT040  (TC)s(AG)s S il ACACACACACACAGAGAGAGAG 56 130~145 3
1E M) GTCCTACTTCTGCAGGTTTG

CT042  (TC)4(AC), S TCTCTCTCTCTCACACACACAC 56 95~105 4
1F 1] ATTGGGCTGCCTGTCAAACTGG

Cl107 (TC)s(AC)s 1E [ TCTCTCTCTCTCACACACACAC 55 135~150 3
1E ] CATACGCAGTCAGTTCTTC

CI132 (TC)6(AC)s i TCTCTCTCTCTCACACACACAC 56 110~120 4
1E i CCTCAACAACCAATCAAGA

CI140 (TC)s(AG)s 1F 1] ACACACACACACAGAGAGAGAG 60 175~195 5
S CAGTATACCGAGGAGGGTTT

CI142 (TC)s(AC)s 1E [ TCTCTCTCTCTCACACACACAC 58 100~115 4
J2 7] TGTTCTTGTGCAAACATACC

CI143 (TC)s(AC)0 1E ] TCTCTCTCTCTCACACACACAC 52 105~115 5

J2 7] ACAACTGTTATGGAACTCACG
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M2 345675809M 32 KEBMIEREERAH
A by = I = 1122 3 1 6 61T £ A VRS0 9 AN K7 Tt
150 bp —-.l.Ii - N
100bp = - Pt PCR § 3845 L (B 1) 7 sl £din
o | I ' == B, R Popgene 32 BfESEIHHE, O AMFME
- 1 ¥ = , e e . \
100 bp - ' - S Shannon’s ZEEVEFEEH 1.152 3, Nei’s ZE R £ FEREE
el “ TE 7 0.266 9,9 Fl KT R HL 108 B85 7 0.230 8~
100bp == . 8 -8 1.892 6, FLZREALE 0.150 7~0.786 8 (% 4),

B8] DNA H R Ry EER
Fig. 1 Banding patterns of SSR marker CI107 (A),
CI132 (B), and CI142 (C) amplified on DNA

sample of nine Clerodendrum L. species

FREIE 2 A (5% B 2 e/, 4 0.239 8.

DS AL R B A B A AT 4, B NTSYS-pe 2.1
BAFEAINBURAIEC: (UPGMA) HE{ TR0 #T,
ALK B 9 MRS OC R PPIRIE (K 2).

R4 IRIESSR AR ER 9 MhEMEEER (T) MANRE (D)

Table 4 Genetic distance (down) and genetic similarity (up) of nine speeies of Clerodendrum L. based on SSR analysis

K4 FAEIT % i P KF i BN RGERSEH WL KB
BT — 0.1507 03528 02800 03689  0.2207 02233 0.357 1 0.3259
ki 1.892 6 — 0.6493 05802 03216 03727 0.556 2 0.738 0 0.536 7
S 1.0419 04319 — 0.3589  0.2353 04291 0.452 1 0.590 5 0.554 4
YN 12730  0.5444  1.0247 — 0.7868  0.5997 0.609 1 0.409 9 0.344 4
3] 09971  1.1343 14468 0.2398 — 0.3739 0.4255 0.379 4 0.2416
NI L 1.5108 09871 0.8461 05113 0.9837 — 0.679 0 0.470 6 0.578 1
Itk RRH 14993 05867 07938 04958 08544  0.3872 — 0.6103 0.701 8
AN 1.0297 03038 05267 0.8918 09692  0.753 8 0.493 9 — 0.5300
KEKNE 11211 06222 05899 1.0661 14206  0.5480 0.354 1 0.634 8 —

FEBEA LA RIUCR S, 2o N Mo i

Nei’s genetic identity (above diagonal) and genetic distance (below diagonal)

EAEXTE

024 050 0.77 1.03
GHPES i

E 2 T SSRIRICH 9 NAFRHF UPGMA R LR
Fig.2 UPGMA dendrogram of nine wild species of

Clerodendrum L. based on SSR markers

MERREEHORE, BERE%T 0.50 I 9
AN 4 AN, R BRI RSB 4%

RAR AL, AP AR R4l
W N L DR SLRRIFI BT SRy — 4, i
e H k4l

3.3 DNA 54035 %IJﬁHﬁ

SSR A ic R 1 45 SC I 3% w4 Sk oK T J el ]
X2, W2 &5y MRk g R, L
6 I~ SSR Aric i KT JE 9 AW R IR iR 210
M 5 oW, 519 CI140 28RN FE, W —
UCME S5 8 B I AEAT S8 5 900 SR Z A 7 AN H
B, ARSI CI132 5 CT042 7] 43 51— k¥ (1
AEAT 58 5 AR Tl X 43 JF, 10 5149 C1107 FT C1143
AT K 2 A S SR AN A AR b DX I, dcmT
CL b 5 55149347 W W9 405K B AR 9 AN B
i X 43 7F
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#5 KEREEHT 6 1 SSR Hrig IR LB
Table 5 Six SSR fingerprints of some wild species in Clerodendrum L.
e AH [F) AT 7% A 75 b R
C1107 CI132 CT042 CI140 CI142 CI143
HAEAT 2 001 1000 1000 00001 0010 00100
A 010 0100 0100 00100 0001 00001
AP 010 0010 0100 01001 0010 10001
N} 001 0100 0010 10100 0101 00001
b3 t] 001 0001 0010 11000 0001 00101
N 010 0010 0010 00101 0100 01100
DA IR H] 100 0100 0100 00001 0001 10010
WILK R 001 0010 0100 01010 0001 00100
&Y 010 0010 1010 00001 0001 01000
4 iHig VLKW WD, &R Ser. Squamata schauer (i

SSR 5 |y i FH 1 A — e R B B T2 )
Fhz 6] SSR 37 H R~ P AE A B SSR
(A EPE . SSR 1 i (10 32 1) £ A= A 1 ik DRI 21 vh
FENMIRAE 2008 2 LA 1R A () B AT AN [ R B2 1)
SEVE, V2T B A T AN 3R A S P ) A
SRR RB 1) J& R A S ORAF IR, HARIH o4k
5 ZA AT G P e P AR 19 X5
WD R REER SR TT R @SSR kric!'T, Ay
7X@ YE, 8 AN [ R LG 2R 36.8%,
108 P G 2R AR Ay, AT — O T e s 13
BIFSRSOC R EE . S35, 43 TFhRid SSR i A7 1E
W PR LG, 58 N AN R 5 438 F
PR KZEND. B2, REAAPF GRS A
B C. izuinsulare JF KI5 W) AR 5 0 HedE 9 4
B b A SR A (K38, e LI R S AN
A 2 6 AR i am A e, (6] iy A L FH
SIPHAT LRI, AHEC i N LT R S REAE 9
AP RES 73 AF2H 4, B C. izuinsulare TR
(1) 5 AN HamHYES 1), R A ) AR e 15
DLy 38, AE A SIS AN A DLW FIk 2 B A
YR YR e Ak, H R INE LT R B BRIl
CTO021 M1 CTO41 FEAS S AR AN A R RED 8t
lt, ARrA a2 A MANMA KIS IE L | 2
XA i)

B 9 PR DI 8 N s 8 T T &
Ser. Axilliflorae schauer (FALESTE). %7 & Ser.
Densiflora schauer (JKERNTT~ b SRHKH] . K4t
FF)\ BiJF % Ser. Paniculata schauer GEEMH L. #i

i) R 7 & Ser. Penduliflorae schauer (K75) M,
Yuan 252U 4 ASHEALIE R PR IH-44K DNA X
W trnT-L. trnL-F. trnD-T. trnS-fM W57 K&
P EMEPN 16 AT T MR RGE R E KR, &
F Z TG AR 0 S PP RIS BLIRAT 2 MRS
e, (HUR S P R KB R TP R KT RE
TE—E, KT 28 I AERT ZE MG 7 R i MR 1L 2R
fE—de AT, KT JE TR 1RG0
JOBRZF I RAFAE 220 . AWF5TH, FIH] Nei’s
WAL R BT UPGMA 32K, 7p#ral REIR i it
J& T IF J AT A ILAR N X 53 T, oA
LA RN SR SRGOC R, T RIAE
JRTHER, EMBE RS T /R AR 2] T
R, BUEFRECY 0.239 5, RO BN BT 5
GORF RN, J& T8 5 RN K TR MR
HIIEARAE kS, (EJE T 50 7 28 N 1 LA e AT
7R R R, 3K 5 1 N L K 6 K75 # AT M
i K HAR B LL 0 RS i — 50 IeAh, & T
J 2 BT K A - 25 RO CHEAE Pt s 1
i) BT k. Bz, KA CI07. CI132.
CI140. CI143 F1 CT042 bricHEAT P P 2L & 34 ke
FT A BEIRE 9 AR X 73 IF, WF9T 45 R A 4 Ja ARk
iR BEE T HORTER, T T2 e
WH PR B S RS R BRI, AR T
SSR ¥ K5 Ja Jag 1A 1) 2% 5 5% 38 20 A A A 5 v
SRR R SC AR, b ok 1l B B A7 K 7))
KBTS I o i & T 45 g e AR vl g
AFEAS BAREHE
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