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 E IR LR ( Carpesium cernuum ) (W AK 22 I3 B HC 20 B 8535 M, SR T 2 6 1% 0 B HOR DU A 3k i
95% LIFHRIBIH) TR CBEAICH x4 20 10 MEEY) . @i BRBOSH AR Y E T BTS20 (52) -6-
[ (acetyloxy ) methyl ] -2-0x0-2, 10, 14-trimethylhexadeca-5 , 13-diene-11¢-0l (1) | (2E, 10E) -1, 12-dihydroxy-18-acetoxy-3,
7,15-trimethylhexadeca-2,10,14-triene(2) | (2E,6Z,10E,12R ) -7-[ ( acetyloxy ) methyl ] -3, 11, 15-trimethylhexadeca-2,6,
10, 14-tetraene-1,12-diol (3) . (2E,6Z,11S,12R)-3,7,11,15-tetramethylhexadeca-2 ,6 , 14-triene-7-[ ( acetyloxy ) methyl ] -
1,12,19-triol(4) .plaunotol (5) .S-( + ) -dehydrovomifoliol (6 ) . pubinernoid A (7) . & {§ /% (8) . aurantiamide acetate(9) .
AR REERFERR (10) LB 1 G R MTT B AFLARE 0 MDA-MB-231 HEAT 20 M 2205 7 , 45
B G 2 AESRIANM ARG, K IC5, 1524 6. 80 pmol/L, 4654 1.3 T 4 7 h A5 4 #1544
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Chemical constituents in Carpesium cernuum and their cytotoxic activity

FENG Shu-hui'?* ,ZHANG Wei-qing”,SUN Mao”, GUO Hong-wei’,
SUN Gui-ping'*,ZHU Cheng-guang'*, WANG Tian-yuan>* ,YAN Chen'’"

" Guizhou University of Traditional Chinese Medicine ,Guiyang 550002 , China;
*Anshun City People's Hospital ,Anshun 561000, China

Abstract: To study the chemical constituents of the medicinal plant Carpesium cernuum and their cytotoxic activity,ten com-
pounds were obtained from the ethyl acetate fraction of 95% ethanol extract of C. cernuum by ap-plying various chromato-
graphic techniques. Their structures were elucidated and identified as (57)-6-[ (acetyloxy ) methyl ] -2-ox0-2,10, 14-trimeth-
ylhexadeca-5 ,13-diene-11q-ol (1) ,(2E,10E)-1,12-dihydroxy-18-acetoxy-3,7, 15-trimethylhexadeca-2 , 10, 14-triene (2),
(2E,6Z,10E,12R) -7-[ (acetyloxy ) methyl ]-3,11,15-trimethylhexadeca-2,6,10, 14-tetraene-1,12-diol (3),(2E,6Z,118,
12R)-3,7,11,15-tetramethylhexadeca-2 ,6 , 14-triene-7-[ ( acetyloxy ) methyl ]-1,12,19-triol (4) ,plaunotol (5) ,S-( +)-de-
hydrovomifoliol (6) , pubinernoid A (7) ,stigmasterol (8) , aurantiamide acetate (9) , E-p-hydroxycinnamic acid (10) re-
spectively,based on the spectral data. Compound 1 is a new compound. The cytotoxic effect of compounds 1-4 on Human
breast cancer MDA-MB-231 cell were investigated by MTT. Compound 2 exhibited strong cytotoxic activity with 1Cg values of
6.80 wmol/L,and compounds 1,3 and 4 had moderate cytotoxic activity.

Key words: Carpesium cernuum ;chemical constituent ;structural identification ; cytotoxicity activity
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K G B AMEN, W ZEEY iR B
AR . BURZ AT I R 1 E A
YRATUNIE AW PR S R0 B0 A 24
HPEFT o R A A 2 A Sk AT T A2
WAMRTE, KT 5 AF IR I At 3F
X4 B A5 2 A Ak A W AT B A R PR 3 R
SO AR VERIT ST, 45 R I AT T e 4 A O
{55100 A T A0 ) A MR B . oA T ARAS AR 0
LAY, AR TR A Sk 7 95% £, BEFE I
(1) TR TR A BCH) 4k 22 HEAT AL 4 LA IE 5T, I X84
B B S Y HEA T A0 M T I 1, D R A K R
T T 2R IS LAl
1 HR5HE
11 (LE5HH

INOVA-400 MHz 1 INOVA-500 MHz #8 -5 4%
HARPOEAX (S E LA ), TMS SR ; Waters
1525 EF w80 AH (3% 42 (2 [E Waters A 5] ) , Wa-
ters 2998 K5l 4%, Waters SunFire {45+ & C, (10
mm x 250 mm,4.6 mm x 150 mm) ;JASCO P-1020 JiE
HAL( H A JASCO 28 7] ) 5 Shimadzu UV-2401A 254}
HTEAY ( H ZX Shimadzu 2 &) ) 3 Bruker Tensor-27 £1.
AMGTEAY (15 [E Bruker 2\ 7 ) ; Bruker HCT/ Esquire
Fll Waters Autospec Premier P776 JFi 4% ( {2 [E Bruk-
er N, £ E Waters 2\ ] ) ;Sephadex LH-20( H A =
FZAMEE AT s RP-18 ROAHAERE ( HAS YMC A #]) 5
HEZHTREKE (200 ~300 H F1 300 ~400 H , 75 & i
T ) iR GF L, ¥ Z 4 (50 mm x 100 mm, 0. 20
~0.25 mm, F BT ) s obral =& ke N
i ( RN AL TR A PR ) s HAR R B T
MV AR AR AT 35 % BRLRR LI Sk 457

ST A SRR T A R B SN &
T BR 7 B, 28 5 N o 8 24 DR A A PR SO S e
WA 3k 5 ( Carpesium. cernuum ) , FR 7% ( Asstmyy201608 )
TRAF T BN 2T N R B B 2427 50 00 =
1.2 SLWHE
1.2.1 REBE5455

BT AR Sk B4 55 20. 0 kg, By eE, I 95% #Y
ol ZEEANFARNR SR I 3 ¥R (3 h/I) K S Ok &
IF AR I CBE . SRS KA R 4 2 B IR
LR CTRARI A5 O TR CTRFE IR 5K 2, TR LT
ZHH) 960.0 g HEATRERAHEZ M1 (300 ~400 H) , LA
ATIMBE-TNER (60: 1—1: 1, V/V) BREEVEG, 155] 7 4
oy (Fr.1 ~7)

Fr.1(133.0 g) £ 1E A AL A (300 ~400 H) ,
DI - R CTE (602 1—1: 1, V/V) BREEVEI 15
4 A (Fro la~1d) . WA 1h(15.2 g) H
Sephadex LH-20( CHCl,: MeOH,V/V =1: 1) 4lifk , 3F
FHIEAARE B AE (7 9 k-2 2 £ TR, 150 1) i3 — 254l
1k, 521 5% 2(325.6 mg) F13(95.4 mg) . Wi
53 1d(2.8 g) ZIEAHREREAE (300 ~400 H) |, A1
k- R G (30: 1551, V/V) BEEEBEN, I FH i 45
RSO AR (3 ( O0E: K, V/V =60:40) i — 4l
b, B EME AW 1(11.6 mg) F17(8.0 mg) , Fr.
2(82.4 g) Zfik i Sephadex LH-20 | J #H RP-18 )2
B I 5315, I 28l & B e A A i ( O - K
V/V =60:40) it — LAtk 5 2L 54 4(42.6 mg) |
5(19.2 mg) #16(8.5 mg), Fr.3(102.0 g) £ J AH
RP-18 #:ZH7, LA BE-/K £ 4¢8(40%  60—100: 0, V/
V) B VR , P25 1l A% 78 v OR8N K
V/V =60:40) 73 &5 4k 515 2654 8(5.0 mg) 9
(6.3 mg) f110(9.5 mg) ,

1.2.2 fmppddhk

K MTT 32 %5 CFL MR 988 40 i MDA-MB-231
ITHRMEEE IS R A5 23 I DMSO 45 fif 5 Tic B
30 mmol/L [ fitf #5 WL, {8t FH 22 w4 e 30 3k R vk B
¥ MDA-MB-231 20 g 15c 1] i 200 e B W 42 b 1= 96 £L
B b (100 WL/ fL) , S5 50 43 by FH PR X5 8 20 0 Y A 25
G RN B A LS SRR S R AR T 8 5E 24 b
JE A AMA 1.25.2.5.5 10 wmol/L 1Y & 244 i 45
W 10 wl,7E 5% CO,,37 CHEE 72 h J5, &fLn
A 10 L P i 4 1) MTT %58 (5 mg/mL, Bl 0. 5%
MTT) 4k2455% 4 b, 05 5 5 i FH Bl br {300 42 78 % K
9490 nm T EMOGEE (A) IR IC . 20
Sk BEE X R
2 #R
2.1 Z£EE

AW 1 ~10 Wb 25K 1 s,

wEwm1 HEBER; [«])-13.9(c0.03,
MeOH) ; UV (MeOH) A, : 195 nm; IR (KBr) »,,, 3
4111738 .1 688 em™ FEIFLERRL(3 411 em™) %
(1 738 em™ ) FOBR B XA ; HR U5 HR-ESI-MS: m/z
361.235 2 [ M + Na] " (caled for C,, H;, O,Na,
361.234 9) #fi AL A W 40 08 CHy, O, AN
FEE A 4; H'H NMR 5% 5 AHIRSFE S0 F 8y
2.14(3H,s,1-CH,),2.06 (3H,s, AcO-CH;) , 1. 74
(3H,s,16-CH,) ,1.64(3H,s,15-CH, ) F10.89(3H,
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Fig. 1 The chemical structures of compounds 1-10

d,] = 6.5 Hz,17-CH,) ;4659 1 197 C NMR i &5
7N 20 k15 5, 45 & DEPT 3% ] J1 8. 135. 3 (C-
14) 134.9(C-6) .128.9(C-5) .120.5(C-13) K 2 4>
MUHBRAF 5 38 171. 0 ( COO-) Sy £ Tk 4 Hk v i e i
A5 58, 208. 1(C-2) Jy 1 AMHRFREERRAF 5,2 4>
TR 2 DN IREE S AR IR A AT & o0 AR TE R 4
AANE 456 HAG S RHE  ENZAL S W rT el
iR A .

Wt 4E ARG H-"H COSY (HSQC .HMBC % %
WAV AG 5T T2, g s W&
1, (&1 1 H-"H COSY (LAl 2) FIAL5H 17
6= AN B B H-3/H4/H-5 \H-7/H-8/H-9/H-
10/H-17 . H-17/H-10/H-11/H-12/H-13, 3t +'H-'H
COSY KBt H-3/H-4/H-5, HMBC #H ¢ H4 3| C2,
3.5.6 Uil C-5 5 C-6 Z[A]hy BUsHE, C-2 Ay il Bk i 5
[, C-2 5 H-1.3 4 FEAEAHSCHE, Al C-1 5 C-
2 P AEAHE L 454 H-7/H-8/H-9/H-10/H-17
J B, i HMBC &% H-7 #] C-5.6 .8 .9 18 fH¢, =
% DEPT i, W] C-7/C-8/C9 Jy =/~ HALAHER
M7 S R B A K E T C-5.6.7 18 iR T 5 it
Hh, 7 HMBC % rh, H-18 5 2, ik 48 J v 1) 1 i i
Ji - B 3R A A, ORI R RS
C-18 A AHIC, AT HI Wr £, Bk S8 B 3% 454 C-18 o -5 AR
#& H-17/H-10/H-11/H-12/H-13 F B, i HMBC i
rh H-10 3] C-9 .11 .17 1 H-12 %] C-10.11 .13 .14 #H
XK, UEH T €9.10.11 12 .13 14 17 1y i%4% 77 H-

15 1 H-16 5 C-13 | C-14 F7AEAH &1, 58 BH PG A~
H: C-15.C-16 5 C-14 HI:4Hi%E , ROESY AH¢E H-
*1 &% 1HK'HNMRF"”C NMR #E
Table 1 'H (400 MHz) and “C (100 MHz) NMR data
of compound 1 ( in CDCI;,8 in ppm,J in Hz)

Position Sy S¢
1 2.14,s 29.9
2 - 208.1
3 2.49,1(7.0) 43.4
4 2.35,q(7.0,14.5) 22
5 5.36,t(7.0) 128.9
6 - 134.9
7 2.04,m 35.5
8 1.32,m;1.51,m 25.5
9 1.10,m;1.49 ,m 31.7
10 1.55,m 38
11 3.39,m 75.4
12 2.13,m 32.4
13 5.16,t(8.0) 120.5
14 - 135.3
15 1.64 17.9
16 1.74 25.9
17 0.89,d(6.5) 15.3
18 4.60,s 61.7
CH, - AcO 2.06,s 21
COO - AcO - 171
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4/H-18 J¢ H-5/H-7 £ C-5 5 C-6 Z[H] iy BUEEE )
RNy Zo AL 1 B4t B RGE A TN b
W1 5(2E,67,10E,12R) -7-[ ( acetyloxy ) meth-
yl]-3, 11, 15-trimethylhexadeca-2, 6, 10, 14-tetraene-
1,12-diol f4'H NMR F1°C NMR %4 " FH {01, 728
PINMEE Y BA AR 4 7B 28, P 1 X IE T

AW 1 B RGP/ T 2 AR 1 AR 2
A BAEW1 Z2 7 1 A8, Fi#hE
AW 1 R (57)-6-] (acetyloxy) methyl ] -2-0x0-2, 10,
14-trimethylhexadeca-5, 13-diene-11a-ol, 1k & 47 1
AR T4 45 4 45 B30 I s P 35 ] AT B I A 2

Zk (www. trew. ac. en) o

.~

HMBC (—),' H-' H COSY (—) and NOESY (=>)

B2 &% 1/ H-"H COSY HMBC 1 ROESY X EHXES
Fig.2 Key 'H-'H COSY,HMBC and ROESY correlations signal of compound 1

a2 AR ;C,H,0, ;" H NMR (400
MHz,CDCl,)§:5.41 (1H, m, H-2),5.40 (1H, m, H-
10),5.17(1H, m, H-14) ,4.58 (2H, s, H-18) ,4. 13
(2H,d,J = 6.8 Hz,H-1) ,3.40(1H,m, H-12) ,2. 06
(3H,s,H-2"),1.74(3H,s,H-16),1.66 (3H, s, H-
20),1.65(3H,s,H-17),0.90 (3H,d,J = 6.8 Hz,
H-19) ;" C NMR (100 MHz, CDCL,)8:59.2 (C-1),
124.1(C-2),138.4(C-3),39.4(C4),25.8(C-5),
32.5(C-6),38.0(C-7),31.5(C-8),25.8(C9),
130.3(C-10),135.2(C-11),75.5(C-12) ,35. 4 (C-
13),120.5(C-14),134.1(C-15) ,25.9(C-16),17.9
(C-17),61.8(C-18),15.4(C-19),16.2 (C-20),
171.2(C-1),20.9(C2") o Lk b%¥a 5 3k
G — 3, e Aol (2E,10E) -1, 12-di-
hydroxy-18-acetoxy-3, 7, 15-trime-thylhexadeca-2 , 10,
14 -triene

WEW3  wEEARY);C,Hy 0, 5" H NMR (400
MHz,CDCL,)8:5.42(1H,t,J = 7.2 Hz,H-2),5.40
(1H,t,J] = 6.8 Hz,H-6),5.38(1H,t,J = 7.2 Hgz,
H-10),5.08(1H,t,J = 7.2 Hz,H-14) ,4.59(2H,s,
H-19) ,4.14(2H,d,J = 6.8 Hz,H-1) ,3.97(1H,t,J
= 6.4 Hz,H-12),2.07(3H,s,H-Ac0),1. 72 (3H,
s,H-16),1.64 (3H,s,H-17),1.63 (3H,s, H20),
1.62(3H,s, H-18) ;" C NMR (100 MHz, CDCI, ) §:
59.3(C-1),124.0(C-2),137.2(C-3),39.3(C4),
26.1(C-5),130.4(C-6),133.6(C-7),34.7(C-8),
25.9(C-9),125.3(C-10),137.3(C-11),77.0(C-

12),34.7(C-13),120. 1(C-14) ,134.7(C-15) ,25. 8
(C-16),18.0(C-17),11.8(C-18),61.9(C-19),
16.2(C-20),20.0 (CH;-AcO),171.2 ( COO-AcO) ,,
Dh b5l 5 ok B BOE — 5 MO E R A
(2E,6Z,10E, 12R ) -7-] ( acetyloxy ) methyl ]-3, 11,
15-trimethylhexadeca-2 ,6 ,10,14-tetraene-1,12-diol ,

L&MW LOAMRY;CLH, 0,5 H NMR (400
MHz,CDCL, ) 8:5.40 (1H,br t,J = 7.1 Hz, H2),
5.38(1H,br t,J = 6.8 Hz,H-6),5.17(1H,d,J =
6.8 Hz,H-14) ,4.13(2H,d,J = 7.1 Hz,H-1),3.40
(1H,m,H-12),2.22(2H, m,H-5) ,2. 12(2H, m, H-
13),2.08(2H, m,H4),1.99(1H, m, H9¢«) ,1.76
(3H,brs,H-16),1.67 (3H,br s, H-20),1.65(3H,
brs, H-17),1.55 (1H, m, H-11),1.49 (1H, m, H-
10a),1.30 (1H, m, H98),1. 13 (1H, m, H-108) ,
0.89(1H,d,J = 6.8 Hz, H-18);" C NMR ( 100
MHz,CDCl;)68:59.2(C-1),124.1(C-2),137.5(C-
3),39.3(C4),25.8(C-5),130.2(C-6),133.9(C-
7),35.4(C-8),25.4(C9),31.5(C-10),38.0(C-
11),75.4(C-12),32.4(C-13),120.5(C-14) ,135.3
(C-15),25.9(C-16),17.9(C-17),15.4 (C-18),
61.8(C-19),16.1(C-20),20.9 (CH;-AcO),171. 1
(CO0-AcO) , A b ¥4 5 Sk 41 18 $ods — 5%,
A EE Y M (2E,6Z ,11S,12R)-3,7,11,15-tet-
ramethylhexadeca-2 ,6, 14-triene-7-| ( acetyloxy ) meth-
yl1-1,12,19-triol,

wEWS HEEpkY; C,yH,, 0, ;' H NMR (400
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MHz,DMSO-d, ) §:5.27 (1H, m,H-6) ,5. 14 (1H, m,
H-14),5.07 (1H, m, H-10),3.93 (2H,d,J = 7.2
Hz,H-1),3.90(2H,s,H-18),1.63(6H,s, H-16, H-
17),1.57(6H,s,H-19,H20) ;" C NMR (100 MHz,
DMSO-d, )6:57.9(C-1),125.2(C-2),135.3(C-3),
39.4(C4),25.5(C-5),125.4(C-6),139.2(C-7),
34.5(C-8),26.2(C-9),124.2(C-10),130.6 ( C-
11),39.4(C-12),26.2(C-13),124. 1 (C-14),134.2
(C-15),25.3(C-16),16.0(C-17),57.5(C-18),
17.6(C-19) ,15.8(C-20) , LA %4 5 3k #iz3é
B — 3, 8 E A YN plaunotol

WEW6 HEAMARY;CiH, 0, ;" H NMR (400
MHz,CDCl, ) 8:6.85(1H,d,J = 15.7 Hz, H-7),
6.48(1H,d,J = 15.7 Hz,H-8),5.96(1H,d,J =
1.1 Hz,H4),2.52(1H,d,J = 17.2 Hz, H28),
2.33(1H,d,J = 18 Hz,H2a),2.31(3H,s,H-10),
1.88(3H,d,J = 1.4 Hz,H-11),1.11 (3H, s, H-
13),1.02 (3H, m, H-12);” C NMR ( 100 MHz,
CDCL,) 8:41.4 (C-1),49.5(C-2),197.4 (C3),
127.7(C4) ,160.3(C-5),79.2(C-6) ,144.9(C-7) ,
130.3(C-8),196.9(C-9),29.6 (C-10),18.6 ( C-
11),24.3(C-12),22.9(C-13), Ll F ¥ 5 X
BRI R O — B SO B AL S I N S-( + ) -de-
hydrovomifoliol ,

HEWT FEKE;C HgO05;' H NMR (400
MHz,CDCl,) 8:5.68 (1H, S, H-6) ,4.32 (1H, S, H-
$),2.45(1H,dt,J = 14.2,2.6 Hz, H38),1.98
(1H,dt,J = 14.5,2.6 Hz,H-18),1.73-1.81 (1H,
m,H-3a),1.77 (3H,s,H-11),1.51 (1H,dd,J =
14.6,3.7 Hz,H-1a) ,1.46 (3H,s,H-9),1.25(3H,
d,J = 8.8 Hz,H-10) ;°C NMR(100 MHz,CDCI,)8§:
47.2(C-1),66.6 (C-2),45.5(C-3),86.8(C4),
182.7(C-5) ,112.7(C-6),172.0(C-7),35.9(C-8) ,
26.4(C-9),30.61(C-10),26.9(C-11), L) I %¥z
5 SCHR O R B — B, W B L AR pubin-
ernoid A,

LEWS s (AT smp. 151 ~152 C;
C,,H,,0;'"H NMR (400 MHz,CDCl,)8:5.35(1H, m,
H-6),5.15(1H,dd,J = 15.1,8.5 Hz,H-22),5.01
(1H,dd,J = 8.8 Hz,H23),3.52(1H, m, H-3),
1.01 (3H, s, CH,-10),0.82 (3H, s, CH,-29) ;" C
NMR (100 MHz, CDCl,)§:37.2(C-1),29.1(C-2),
71.8(C-3),42.2(C4),140.7(C-5),121.7(C-6),

31.8(C-7),31.9(C-8),50.1(C9),36.5(C-10),
21.1(C-11),39.7 (C-12),42.2(C-13),56.8 ( C-
14),24.2(C-15),28.9(C-16),55.9(C-17),12.0
(C-18),19.4(C-19),40.5(C-20),21.1(C-=21),
138.3(C22),129.2(C-23),51.2(C-24) ,31.6(C-
25),18.9(C26),21.0(C27),25.4(C-28),12.0
(C29) . Dh b %5 3cik ™ 4138 B0 — 5%, i
FEE YN T B

wE®WI HOH & (HEE) ;mp. 187 ~188 C;
C,,H,4N,0, ;' H NMR (400 MHz,CDCl,)8:7. 71 (2H,
d,J = 7.2 Hz,H-3" H-7"),7.53 (1H,t,J = 7.2
Hz,H-5"),7.44 (2H,t,J = 7.6 Hz,H4' ,H-6"),
7.25(5H,m,H-5,H9),7.15(2H,m,H-5"" ,H-7"") ,
7.06(2H,d,J = 7.2 Hz,H4'',8"") ,6.80(1H,d,J
= 7.6 Hz,H.8 NH) ,6.05(1H,d,J = 8.4 Hz,H-a
NH),4.78 (1H,dd,/J = 8.0,14.0 Hz,H-=2) ,4.34
(IH,m,H-1""),3.92(1H,dd,J = 4.8,11.0 Hz, H-
9''8),3.81 (1H,dd,J = 4.0,11.2 Hz, H9" a),
3.21(1H,dd,13.6 Hz,J = 6.0,H-38),3.06(1H,
dd,J = 8.4,13.6 Hz,H-3a),2.75(2H, m,H-2""),
2.02(3H,s,-COCH,) ;" C NMR (100 MHz,CDCL,)§:
170.2(C-1),54.9(C-2),38.4(C-3),136.7(C4),
128.6(C-5,C9),129.3(C-6,C-8),127.1(C-7),
167.1(C-1"),133.6(C-2"),128.5(C-3",7'),127.0
(C4',C6"),131.9(C-5"),49.4(C-1"") ,37.4(C-
2'"),136.6(C3""),128.7(C4'",C-8""),129. 1 (C-
5",C-7""),126.7(C-6"") ,64.6(C-9'") ,20. 8 (CH,-
COCH,),170.8 (C = 0-COCH, ), DA " #¥E 5 X
Bk R B — B, S E LA aurantiamide
acetate .

wEW 10 HEs i (FEE) ; mp. 210 ~ 212
°C; CoH O, ;'H NMR (400 MHz, CD,0D) §: 7. 52
(1H,d,J =16.0 Hz,H-3),7.49 (2H, m, H2', H-
6'),6.78 (2H, m, H-3', H-5'),6.28 (1H,d, J =
16.0 Hz,H-2) ;"*C NMR (100 MHz,CD,0D)§:167.9
(C-1),115.3(C2),125.2(C-3),144.2 (C-1"),
130.1(C=2",C-6"),115.7 (C3',C-5"),159.6 ( C-
4" o DI B %HE 5 SR R s — B, s
e R R R R EETR .
2.2 HMpEEEY

ARSI AR SR B Ay B AR B A a 1 ~
4 PEAT AR MRS PRI, 4551 R, 5 BT B 542
JiE (taxol , IC5, = 0. 10 wmol/L) # L, fL&%) 2 Xt A
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FLARIE 20 M MDA-MB-231 3% 31 A8 o 1) 400 B 2 3%
P, H IC, {5 K 6. 80 wmol/L, fk&4) 1.3 .4 I
H AR RE TG P 1C {5371 34. 89 46. 13 30. 38
pmol/ L,
3 itit54ie

AR SCHAAE Sk B4k 95% 2B UM 1 2. TR
CPERAHUER A Lo B %8 ) 10 MES Y, B 46 3
s R M AR S, b G 1 kit
G B S SenTw H AR B R Ptz 253
G , [H HEAAR B A SO AR B E , B TR 9
KA BAC BTG PR b a] LI 73 15 30 iy —
i A E WA T 97 25 BRIE PR AT

XHEED 1 ~ 4 AT sEE MR B A
V)2 X NFLAR A 40 MDA-MB-231 31 1 455t 114 248
MRS P, H IC5fH 2 6. 80 wmol/L, b5 1.3 .4
R A RIS R MR Sk REER IR 2 A
21 A 5 5 A 0 o RS 1 N SPL R O A
MDA-MB-231 1 1Cs, {8 55 /1N, 3% 16 7 L 988 95 95
PO T —E M BARE , 45 HH A Sk RS O AT AR
RPN 25 RS TE LS8 o £R B A TR ZE AT I X
RSk BT A 2 B 2% HEAT BT T I BT 5 AR
S I S B, HL R AL A W R e A O A
3 R A R 0 L EG BE PR AR A Sk BRI
i ged J7 T B AR R IS8 A 5, 1H H F 24 BT 1 Y
W9 2R TP TR B AL 5 1 B PR S P 0 2, 17744
WO AEFIPLR B A ROC R B BFFEEL D T
R G YT AR N 2980T, 3 it b9
BRI A PRt T A B AR
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M Streptomyces chromofuscus ATCC 49982
SEEH-—FHAAHERRESE

BiESLAL B Ak A P B — B A 380 35 . UDP-R 2 Bl B G A6 i (UGTs) 76 1L 325 it gl 32
W58, SR, AW i UGTs B 15 2RI O BFSY , X BELAS 1 3k A IS 70 fry il 6 DR SR 7™ il A A A4 0 i 2 i
e R

K A AN 7 K22 E ) TAR R 1Y Zhan Jixun JHA BT TR IR B R ARSETT T BIESE, 25 R R W] Strepto-
myces chromofuscus ATCC 49982 4555 & F] LLNE AN [R] A 40 22 By e Ak hy Z2 Rl 1 7 40, AR AT HLOYE 1 Bl ok
PRI T S PR A R TR . XK DR R Y SR VAL o B R BT — A A R R R AL S R A b — A
UGT K (geaC) FPHAS UDP-2] %5 4 1 B2 A W) 5 KR K] (geaB il geaD) o geaC K& PRI v B IF7E K 1 14
BL21 (DE3) i i3k 758 UGTs, ¥44lifbiy UGTs 55 FZE A BEAM UDP-Hj 4 IS RRIF AL , 7=k F 22 2 -
4" -0-B-D-F5 7% WEIE R AN (A 22 5 -3 -0-B-D-F B S IR . GeaC (RSN S pH EFAEEE 2518 7.5 C
F130 °C, ERTEER LIBE Ca® Mg Fil Mn® " L, Mgk Zn’" [ Cu®* Al Fe’ " 4k, b4, GeaC HA T 1Z MR
Prke Stk B T RE RSN 38 AT DU AR AL A OIS LR 3R BRSO LR H R
HER FORTRREMEIRT IR o B, ST AR A 7= 3 P B A 25 T R 0 DR SR 7 i 170 7 2 W T
PRFERHRAE T — PR 7k o AHSCHIFSE K ZRAE( Applied Microbiology and Biotechnology ) %7 |

AT 1E 915 A < hitps ://link. springer. com/article/10. 1007/500253-022-11789-2
JE SCHRAE : [dentification of a novel glucuronyltransferase from Streptomyces
chromofuscus ATCC 49982 for natural product glucuronidation





