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Anti-TMYV Active Substances from Coreopsis drummondii*

CHEN Qijian, OUYANG Ming’an, WU Zujian, XIE Lianhui & LIN Qiying™
(Institute of Plant Virology, Fujian Agriculture and Forestry University, Fuzhou 350002, China)
Abstract Production of plant secondary metabolites as a rich source of antimicrobial agents has been extensively applied in
Chinese traditional medicine to treat viral diseases. Therefore, direct selection of antiphytoviral compounds from plants can
be used to identify new potent antiviral agents. To screen antiviral compounds, tobacco mosaic virus (TMV) was chosen as a
model target and the extracts with anti-TMV activity from 108 species of plants were analyzed. Among them, a extract from
Coreopsis drummondii, predominantly suppressing the infection and replication of TMV was selected, and a constituent with
anti-virus activity was isolated from it by bioassay. The compound was identified as 1-phenyl-1,3,5-triheptalkyne using MS and
NMR. Its activity against TMV was investigated by local lesion and leaf discs assay. The results indicated that the compound
showed a significant inhibitory activity against TMV in vitro, with 73.5% inhibitory rate against the infection of TMV and
84.3% against replication of TMV at a concentration of 0.2 mg/mL, while its inhibitory effect on TMV-CP gene expression
in tobacco leaf discs was examined by real-time quantitative PCR, which showed that the compound obviously suppressed
the expression of TMV-CP gene, with 79.8% inhibitory rate at the concentration of 0.2 mg/mL. Taken together, the anti-TMV
activity of the compound contributes itself as a new potential candidate for development of antiviral drugs. Fig 6, Tab 1, Ref 19
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Table 1 Primers for real-time PCR

Product size

Gene Primer sequence
d (bp)
cp F: 5-ATTAGACCCGCTAGTCACAGCAC-3 g4
R: 5-GTGGGGTTCGCCTGATTTT-3'

et F: 5-CAAGGAAATCACCGCTTTGG-3 106
R 5-AAGGGATGCGAGGATGGA-3

RNAAGHERC: JH 5 H U RN AR H2 BCR FH Trizolik $2
B, SR RNAZ AN 3 B IE 4, | /A, JEIFELT
SE 12 R4l 3T

cDNAG L : PLEARNAN BT, 43 5 FITM VAR 76 8 1 5
PRI R A8 G e DR 1 2 1) 75 0 R A7 308 g S35 i R 2 R PR Y
cDNA. cDNAA BRI 20 pLish i 5% I i 2. BARNA 4 uL,
3" 54 (102 mol/L) I pL, DEPC H,O 7.5 pL, 5xbuffer 4 uL,
RNA#I#I3 (40 U/uL) 0.5 pL, dNTP (102 mol/L) 2 uL, AMV
SR (5 UnL) 1 pl, 3677 5% O 2% 42 °C 60 min, 70
°C 15 min, M ZEHEINA80 nLK E#B 4K, 1RE), —40 C
TR ORAF 5 H.

PCRIZ MR R 57 SR ZE ) S PCRIR WA R
SYBR Premix Ex Taq™ 12.5 uL, 5[#/F. R(10? mol/L) £50.5
uL, ¢cDNA 2 uL, PCRZ%/K9.5 ul, B IVIARZR K25 pl. )
TIF: 95 C 10s(x1), 95 °C 55(x40), 56 °C 25 s (x40) , 7E
FEAIE IR ZE 5 R 286155

PRt e VR : KB BLERAR 19 24~ 3 5 1) c DN A 51
T Carrier tRNADEPC/K 1065 R FIAG B, M 1x10, 1x102, 1x
10°, 1x10* B 2 1x10% R JHHOL & - PCRIUH & (SYBR Premix
Ex Taq™) , ¥£T3 Thermocycler PCRY I # 7 PCR & 7. [
& PCRIZ N 7E B — A6 B8 25 3 Ja D WK (B, BPRT 4R 45 LA
cDNA Hii BEJE B0 BB P Ae bR, CAE (CAE 98 14> Rk
RN GAF 5 B3R 50 1Y A I T 28 D3 A 11 A K50 ) o e Al
NISEARHIIESS

Fs it i 2 P D00 5 = 45 A T 2 1 DU 2 T 5 B PCR U 245
JRPEAT, 65 CHI90 CHERFO.2 CllsE H G (E, B T4 %)
LI B AR AR AR WROGAE hy G\ AR A 110 975 A 1T 2.

Xif 5 7 A1 e 2R 1 3 DR 6 A G B2 e I A 8 e
ZENE K T ) T R AR B R 0.2 mg/m LV R, LA i b
W) 5 A ZE AR K A et RS A, IR U0 46 4 ) F 1 A 9 T b
T ECS b, K R S YR 1Y U0 K ) TS TR A R R LA
BEIUE R R A9 @ A PR, S TMV (0.02 mg/mL) 30
min/ii, MAZEFIIFECELAR 20015 mm AIR &, i ) 4 )
WA A B R SR AR [, BE LIS, O IR R IR A




5 1 B i 45 . 20935 (Coreopsis drummondii) {4 TM VI P 5t 623

M, 25 C RIS (14 h/10 h) 288 15535, FHBE R A8 AR I
VA W AT PR . 48 hJE M I FH 28 IR K e 4 R 4%, FH g
YEIE T MK TG, 0 4 A Ak B [543 v () L RN, %
A4 R B CPAE PR 42 15 1 00 2547 56 i) 26 6 2 1k PCRA N,
6 Z 3K, G5 R LI HFR I 523 (4etin) AImRNA
PEOUVEC (3R

2 B 50
2.1 RS
AW I ARG R, 2% Tz EG W 1K
3-1,3,5-= BBt (1-phenyl-1,3,5-triheptalkyne) , 4> F & K
164, oAb C H,, 127 258 0 WL E L. EI-MS (m/z) 164
(M) ; IRv__ (film) /em™: 2 219; '"H-NMR ¢ 7.57 (2H, dd,
J=28.0,14Hz), 728 (2H, brd, J=8.0 Hz), 7.35(1H, m) ,
1.85(3H, s) ; PC-NMR ¢ 121.1(C-1), 133.5(C-2), 129.3
(C-3),130.5(C-4), 1293(C-5) , 133.5(C-6) , 76.3(C-1),
75.2(C-2), 59.6(C-3), 65.3(C-4) 68.5(C-5), 80.3(C-6), 4.3
(C-7) . ALG Y A I IR N Z Al Y vh 4 B8 A5
.

1 3 5 7
¢ C==C—C=C—C==C—=CH,

6
L AL S Ak

Fig. 1 Chemical structure of compound 1 from C. drummondii

A2 IR I E IR A, e RN,
%A ¥ M (1E)-1-(3-hydroxy-butenyl)-1,2,4-trihydroxy-
2,6,6-trimethyl-cyclohexane [JZ-1-(3-FR H:-T i 36)-1,2,4-=
BA-2,6,6-—HH-IFCOhi], fh2AhC H,,0,, 7 FiHh
244 AL B YIS HAROR G 5, &% LA Yk - S B

( p-stigmasterol) , fb*#x0 K CH, 0, 77 F i J412. fbH P14
N RIS, % %A Yo G I (Stigmasterol) ,
2 A CH,0, 73 F it 412, S5E Y3 R IF o A k.
2.2 {ESMIHEITMVIE

SR FH 2 A BT 3 2 ) 0 A 43 S AR AR B A A Y S R Al
93 BEVR A S 6T TMV I B 6 M 24 4% Ak & 0 0% o v 2 Oy
0.4 mg/mLIEF, (A1, 2. 3., 4F5%F TMVE 10 il 543 51 Hy
83.3%. 42.6%. 34.1%. 31.2%H124.1%. 45 F:Fe W, Y &k J%
$70.4 mg/mLBf, S IA W13 B B Ar ram il s Rk, Hodva
G Py I Ze B AR

e 0 1) 25 TR A g 1 £ 4 e — 20 I R A AN TR R
TSN R TM VAR, T E 2558 (K2) £, &9 13
TMVE G SN HIVE T, A0 ] 45 FH Bl J38 100 184 i 326 3857 B
i, B BRI, FE B ££0.05 mg/mLLL LA X TM VA
B S AR R M, K T0.1 mg/mLye BE R H X TM VA B9
AN HIER.

2.3 XJFTMVIEFEFIHD FI1E A

AN R 2 A Ak 4 O AR 52 95 TV Sl 9 40 1 255
R(EB) WoR, FEBIEREMT, AW 1 TMVE il i 06 1
I L e % 8 R T v, R R AF 0025 mg/m LA X KR

100

80 d

60

r/%
o

40

20

0
0.025 0.05 0.1 02 04

p/mgmL"
F2 AP IR TMV ARSI
Fig. 2 Inhibiting effect of compound 1 on TMV in vitro
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Fig. 3 Inhibiting effect of compound 1 on TMV replication in leaf discs
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Fig. 4 Standard curves of CP gene and Actin gene
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Fig. 5 Dissociation curves of CP gene and Actin gene
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Fig. 6 Effect of compound 1 on TMV CP gene expression
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