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A3 A 2T 62 8 6 JBRHE D A BEORN IE % H 6T BE AR T L B 98 K B AL (Catharanthus roseus) JG B % 1 1

Fr i 2 R RV A R DA R A A R SE R T Rk AR A, SRR S AR H L b A R A R
HAETT 30 d T AR JE B BT (P<T0.05), 43 a/b RN T X B X £ R (vindoline, VIN) FIK 77 5
(catharanthine, CAT) i & M i T X RJ5 R B, VIN A1 CAT f#8-4 1) | B U =¥ K &5 (vinblastine, VBL) %
BN T IR L ZE AL BRES 15 KA B H 5 4 (0. 028 020,005 1) mg/g; BEOGALHA FI T VBL & I8 ER 4241 %
FW (Tdce.Str.Dat Fl DAh) W33k , 38 WAL ) 46 15 R 30 6 W 38 5 B v & 4 25 ORI IR 4

S35
HESES Q945.79,Q 786

K FH W (Catharanthus roseus) N & 77 #k &}
(Apocynaceae) K F 8 (Catharanthus) 2 4F 4 ¥
KA. KELEFEA DAL, 5 —-AZMEA
2N AN B A AR T b e e 2K s R A
W8 (terpenoid indole alkaloids, TIAs) KB
(vinblastine, VBL) #l K & # #8, (vincristine, VCR)
HAYUEEM . KEWS i Katney' $#2H, &3C
£ R (vindoline, VIN) fll & # i #fi (catharanthine,
CADFE WA H . 48 il KB A KA1
B R RO R TR 285 ) AH K R
(7= I A 13 B R i

KB TIAs WED S MU 24O Z R AW &
Y ZE R i 42 (shikimate pathway) 12 ik 5 1%,
IR wE R AR W) A& Y WL R R R BE R R AR (2-C
methyl-D-erythritol-4-phosphate pathway, MEP)
N HA BB A A I Y 2 A R A 8 R R
fiff (tryptophan decarboxylase, Tdc¢) #1553 5 &
J B (strictosidine synthase, Str) MGy 2 P~
THREAE N 4 W X 2 R-4-F AL (desacetoxyvindo-
line-4-hydroxylase, D4h) FI i Z Bt L £ R-4-O- 2 Bt
% %% Wi (deacetylvindoline-4-O-acetyl transferase,
Dat) W3R C W) Z 8, JF Hid R B A F T4
Wk F 1 :2010-02-265 & 191 H 393 : 2010-06-21
* [ 5 H IRAH L4 (30770338) B 1l

% » JHIHAEH . E-mail: zygorl@public. hr. hl. cn
X1

LN KB PR KEL
XEkARIRES A

e, 4, 1978 A WL WF ST AR L DR BFSE U5 16] A 2. E-mail:
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Yo i & R . KR AL TTAs B LE )4 LT DL gl i
P e R R FOGTE Y AR R N A B R A
Kt HL A A I T 410 ] A 0 B A s e AR AL R
Mg P2 2R A AR R0 L A 18 Y K A B AR A
R e PR 3 38 4 1 5 M LA el LS AR RS R
Ramani %" 38 76 58 486 T K 46 10 40 i B 07 B
FRREHG N SC 2 RAK AR TR i B AE R SR
AR A UK B0 .

TEADEFE I HEBR AR KR 0 TR T K A
TG T 9 55 3%, 40 B 6 21 638 6 T R H 6 AT G
FEO T Ry b A W e i AT A, 5 AR Y B
REMXA R HRR MR @ ke RT-
PCR 43#r Tde.Str.Dat F1 D4h F& R £k 2L, %
T B PR 3R TR A8 Ak ] sy < A AR AE W B R

1 MH5FE

R 56 #

DREFLMKETR . KRELM 7 MS 8355 -
i % 5 B M JCHE BT 200 mL 1/2 MS K773
FHETE P AT 1 55 9%, H 6T B (40 W) I i)
06:00—18:00, 35 FRIMEH 28 C, Iy 40d 5, —
o K AR AL TC B I T 4R EAT A g R (4 . 104)
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WAL, o — A HOGIT R K E AL T e 1 ik B
kXt B

KB, (TR 45 d J5 R #5 X
T 58 5L (AvaSpec-2048-2-USB2, Holand) X}
AN [ DX 3 1 4 S B o 2R AT 4 I L R Ak
JE 3~5 W, XFAE AT T B0y kAT
FE 5 J 0 6 2B 4 BRI I 2 R 0 & i R AT 0 E (3 1K
) N A YA B AR Y SR R R Ak AT A AT
12 RKEH*E

DEKEAM R AP S & ilE . KELT
WHM b S0 R K A K E S = R
HPLC HiEME . 23 FAEB S 5 0.3.7.15.30
RIEATHORE , i 5 5 5 R BRI, L 3 b A= 4 ik
FRfE b (Sigma, USA) A X B E 4T HPLC 4 0, f4
&4 4 Diamonsil TMC18 ODS ( 4. 6 mm X 250
mm) IRV 42 Vo =64.36,H ARKE
LML Vet Ve =990 = 10 1YIE & W (il R
pHER 7.3),B AW EL; ik, 1. 5 mL/min; £
WK KN 220 nm,

DRFAMN SRR S RNE. 55T
FISI5E 0.3.7.15.30 KA B J, 4% 2 119 $2 1L
Z: BOCHRL7 09 5 ik AT, S HE UV-160 43066 B
P 2 K AE 649 nm Ml 665 nm 6 % B, B
Dsyo Digs s TFR 28 FR 1 &% 5 (Chla+ Chlb) . 1H5
253 K : Chla (mg/g) = (12, 19 X Dy — 3. 45 X
Do) XV/(1 000 X S); Chlb (mg/g) = (21. 99 X
Do —5.32X D) XV/(1 000X S); A Chla
FRM 4R a,Chlb /R4 E b,V R/R & BOK Y
RFL, mL;S HEEFE T, g,

3) & RNA g4 #12f & & RT-PCR, JH TR-
Izol (Invitrogen, USA) J7 &4 il $#E 0L 2 41t J (1) &
RNA, ORI GAARS5 E 8 RNA L3 MMLV 5
—&E cDNA A8k & (MBI, Canada) 151 A 5
—4f cDNA, P& RT-PCR 52 I CHk[ 8] A
SCHERLO JMY ik it AT . M © R0 A5 AR 1Y 5 A 4
BT FE ST

Tde:5'-ACACCACTAGCGAGTCCATT-3'

5 -CCAACAGCCAGTCTTAGCAT-3'
(GenBank Acc. No. X67662)
-Str:5'-CCTTCCTATGCTCCGAATGC-3'
5'-CCATCGTGCTCTTGAATCTG-3'
(GenBank Acc. No. X61932)
-D4h:5'-ACTATCAGAAGCTTTGGGGC-3'

5'-GGGGTACCTCTAATGTTCACCG-3'

(GenBank Acc. No. U71604)

-Dat :5'-GAAGTTCGAATTCGTTGCCG-3'
5'-GCTCTAGAAGTAGCTGTTCGTTC -3
(GenBank Acc. No. AF053307)
“Actin: 5 -GGCTGGATTTGCTGGAGAT-
GAT-3'
5 TAGATCCTCCGATCCAGACACTG-3'
(GenBank Acc. No. AK322149)

PCR I 44 H :94 °C WiAE M 3 min, Actin %
HAEN NS I L R 28 A9 806 26, Hofth 356 R
FH 32 AP HE 95 34 (94 C A5 30 s,45~50 Cil k
30 $.72 “CHEAH 50 ), 72 CHELEFEMH 10 min, R
58 WG T 1 0 B R W € e i Uk A0, >R ] Quantity
One B4 XF HL Ik 25 B2 47 50 BT

DB, R SPSS 15. 0 &K%t FiR i f
AR EAT S Gt b

2 #RE5HM

AEBAETHEKMENERS
MY A S BT — A
A58 5 MOGSR AT BT 2 A5 T 434 ' B AR ) 1) AR
FRAC A A 1 52wl KA . SR L €5 B 16 JRE 38 Y ok 4K
RERER ML A 55, 5 B 5B AT A B (300 ~ 1 100
nm) , ZL @IS T — SIS FIE 48 A0 1 36
B (g 1, BIET € 38 % 5T 45 A0 5t B it i xR
SOMRIT 0 620, W B, 7E HOGAT N M9 5 5R 9 fE =
8.31 W/m" @& T-£L (A U IR T 19 S5 S e 1 0. 769
W/m?,
22 HYWESE

I VEHA VIN FI CAT J2 5 B 509 0% L 40
VBL A& M BT R &9 . T & & KF
RRKBFAREWEZE R, WE 1 PR, M REKE
AELHE B A S VIN A CAT & 85 Z i LTt
GEF NS4 Y VBL & &7 3 d F+ .
SR BT R T 28 21 60 Ol I3 25 b B S KR AE
T A VIN R CAT & 57K P43 5 78 WL 1
A HT 3 d I3 e, 24 (0. 32£0.07) mg/g M
(0.63+0.18) mg/g, ZJ5 & Tk, M VBL & &
BTN, FEAL PR 15 d B, Rk X 1 R AL
(0.028 0£0.005 1) mg/g 45 H 3 W, 21 {5 38 6 i
I8 5 Ak B — 2 B YL AR TR E AL e VIN
1 CAT =4/ & VBL,

2.1
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Table 1 Spectra and radiant energy of red plastic films W/m’
EXA IRA; SR
Qb 3 ™ r\jlﬁ %t Blue 256 Green 219 Red ]E_ ot %ET%
. Ultraviolet Ear infrared Total radiant energy
Treatment i 400~510 nm  510~610 nm  610~720 nm _ i
300~400 nm 720~1 100 nm 300~1 100 nm
Xt B Control 0.288 0 a 2.914 0 a 3.405 a 1.106 a 0.596 a 8.31a
LA PG Red plastic films 0.017 3 b 0.048 3 ¢ 0.101 ¢ 0.432 b 0.203 ¢ 0.769 d
5] * Percents/ % 6.00 1. 66 2.97 39. 60 34.10 9. 30

1) % AR FAS R JE IX 5 B & o5 X B A O6 XY B8 S B & 19 43 2L The percents of radiant energy of different light wave bands in
overall radiant energy; [A]— %l N A6 F 8RR AE 0. 05 /K- |22 57 i3 Different letters within the same column mean significant

difference at 0. 05 level.

a I ‘é b c
éﬂ E 1.0 5 0.04 sexc
joial 2 038 0.03
* £ 06 »*x % sesc

b= 0.02
i; = 04 *
X £ 0.2 0.01
.
WS

0 3 7 15 30 NS 0.0 0 3 7 15 30 0-00 0 3 7 15 30

I [E] Time/d IS E] Time/d ] Time/d

CI%} 8 Control; LA EYER Red plastic films; 7

marked with symbol ¢ * * ”,the same as below.

“owox PBRIEFR R 2E R B (P<<0.01), F[A Significantly difference P<<0.01 are

TREXBEEMBEHTREALFEMHAIPLER (a) KERW (D) KEW(C)WETE

The contents of vindoline, catharanthine, and vinblastine in the leaves of C. roseus aseptic

seedlings under control and red plastic films significantly

1
Fig. 1
23 MEZE=

WE 2 Fros, HGKT BG4 , K BT
NSNS S8 & PNV =5 NS = k- 11
GEE a/b RIS 15 Rz BT, 2@k
JCREHE S A BT i i SR A R LTRSS T
T AT AR ((1. 7140, 37) mg/g) » £1 4 38 6 i
WAL RS SR EE a/b HR — AKX IR 5 15 A0

il

Reiad

M4 R 4 i /(mg/g)
Chlorophyll content

0 3 7 15 30
IFI] Time/d

M4k FKa/blbF
Chlorophyll a/b ratio
&

0 3 7 15 30
[ ) Time/d
CIXf B8 Control; LT UEEHE Red plastic film
AEBELEERNMBEGTKELCLESEM T
REFETNMHEE a/b LENTH
Fig.2 Changes of chlorophyll content and chlorophyll

& 2

a/b ratio in the leaves of C. roseus aseptic

seedlings under control and red plastic films

30 RZESEE (P<<0.05), WL, vJLULAEE, ELLAsE
O3 25 A B T KA AL O T e R
FIMEEER a/b R 2EF AN, AL HUS 25 57 0 3
HM R GRS ER a/b HCRERIA BAT T4 18,
24 BERARESH

i 2 E B RT-PCR 2 X0 K B AL A W 085 il
AR AH G FE R 9 IR HEAT 40 A, S5 R K 3,4 TR
TELTE IR HEAL #E N i i rft Tde € 3 h F1 6 h 3%

Dat
D4h
Str
Tdc

Actin
10 11

3 4 5 6 7 8 9

2

1~6. X B, 23 531 7R Ha Pk i ] 0.3.6.12,24,72 h; 1-6 lanes
controls, and electrophoresis time was 0,3,6,12,24,72 h; 7~11. 4L
JEEAL L, 43 590 2R 7 ML DK B[] 2 3.6.,12.,24.72 h 7-11 red plastic films
treatment,and electrophoresis time was 3,6,12,24,72 h.
B3 A8RLERMNBEGHTKEELLEETFH
Tdc, Str,D4h # Dat EERIEH
Hik&E R, Actin EREARS
Fig.3 The gel results of Tdc, Str, D4h and Dat
genes expression in the leaves of C. roseus aseptic
seedlings under control and red plastic films, Actin

gene was used as an internal control
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1800
1600F
1400F
12001
1000F
8001
6001
400F
2001

Tdc

AAXFO I T 43 L
Percent of O h value

0 3 6 12 24 72
s} 1E] Time/h
12001

2 1000F
800
600
400

A0 Y F 43 b
Percent of 0 h value

2001

0 3 6 12 24 72
s} 1H] Time/h

& 4

500
450
400
350
300
250
200
150
100

50

HIXFO W% 43 1
Percent of O h value

0 3 6 12 24 72
1] Time/h

10001
8001
600f

4001

HIXFO il i 43 b
Percent of O h value

200f

0 3 6 12 24 72
s} [H] Time/h

Tdc,Str,D4h #1 Dat £ [F &% H Quantify One BRE S &5 R (Actin EREARNS)

Fig.4 Signals linear results of genes expression in their intensities were quantified

by Quantify One software( Actin gene was used as an internal control)

KW F, Ser #E 3 h 172 h B W R 7
LA PENEIALBER , D4k Al Dar #9335 K -85 F %t
WL IR HALBRS 1Y Dat 1955 SfKF LR .

3 it

S BRI A K R  R A AR AR A
FEFLA A O G AR ) 5% ) f) i A
TE 5 B A S AR A i T R AR AR O A%
PEF AR AR G 2k R 3Rk A S i b . IR AR
S AR R R 26 38 O THDAIF ST R I T ' A% 14
RFARE =g, U R KERHES S
BB AR BE I R IK I KRR,

50O S R AR A 0 2k B A Ak R ] 4
R Y AR KB T RO EE T %
VIN Fl CAT & & F B, R & mm- ., A
WF5EH L 50 BRAR EE 20 €2 8 Ol 3 26 HEBR AT 22 4h
SEH R A AT AR A DRI A 2 AR 20 5 I
N VBL BUZ s 55— 5 1 L 41 (0 38 6 IR Ay 3 55 B R
eS8 K AR AR T TR T R 5 A B RN B L S VIN A
CAT I % i VBL 195 AL . VBL & 52 ¥ -
Th e ok BE 3C150 B D O a0 O A B A R
P B AR T B T LR L ARG A )
RS S SR NITIER- A IS 9. 8- Puy L N A ]
KA AR A R R R R
L TA I8 5 T8 20 (0 U8 6 T B A5 A 9 (4 vt

%

SRFARAET L BXONT BE A R T IR 2 R A R
& 25 1 A Gk 2D RIS i 2 224 AR K T 5 )
HEEFRM A H LR E VIN fil CAT & & T
R, 1 VBL 78— i (8] % & LT (& 10,

Vazquez-Flota Z£M HiE Y62 i D4R Fe M 1 3%
K VIN BLE L [J i D4k F Dar 3 Y & % 5k
V-5 VIN & 500 BB A7 76 I AH S 7R K 48 4k
6N Tde F Str He P KA m CAT & & 19 1
R IR IR 21 8 i O B 5 AN [ F
Tde F1 Str \D4h F Dar 3 P &3k @& F %5 BR L 1 FLi%
I 5 R AL TR i R CAT Rl VIN 11
RoAM TR R Z TR S B VBL, fff VBL &
HTELHAEE 15 RixElRmE (B -0, XULTE—
ENFE N, TIA § R EBEm 4 N3 (Tde, Str,
D4h and Dat) B2 LA K F M B ) — 6 R
BAEAE — 5 WA G L PR I A6 A6 78 38 N 21 68 98Ol
3 56 A R L AN AN A AR U O T e B A
B AT BB L T L A A O 3 R Gk U7 T bt B
Ak, B LUGE O b TIA A A0S 42 i 356 R £ ik
A AR A AR A L PR T K R A AR ) BB B
B, X KA B K A6 B = i A 7 S B 3
& 2EH.
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Effects of Shading Light on Alkaloids and Related
Genes Expression in Leaves of Catharanthus roseus

LIU Ying ZHAO Dong-mei

ZU Yuan-gang ZHANG Zhong-hua

Key Laboratory of Forest Plant Ecology ,Ministry of Education ,
Northeast Forestry University » Harbin 150040,China

Abstract

Effects of red plastic films and fluorescent light (as control) on the contents of chloro-

phyll,alkaloids and the expression of biosynthesis pathway genes in the leaves of Catharanthus roseus a-

septic seedlings were studied. The results showed that chlorophyll content in leaves was higher under red

films than that under fluorescent light on the first 30 d,and the chlorophyll content under red films de-

creased significantly after 3 d (P<C0. 05). The ratio of chlorophyll a/b was lower than control. The con-

tent of vindoline (VIN) and catharanthine (CAT) firstly increased a little and then decreased compared

with control. The content of vinblastine (VBL) ,as a coupling product of VIN and CAT increased gradu-
ally and reached the highest on the 15th day (0. 028 0£0. 005 1) mg/g in shade culture. The plastic films

induced the high expression of alkaloids biosynthesis pathway genes (Tdc, Str, Dat and D4h). The re-

sults indicated that plants under shade treatment with red films were positively regulated by physiologi-

cal metabolisms.

Key words

red plastic films; alkaloids; genes expression; Catharanthus roseus

(AR HLS)



