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Effect of L-tryptophan and its derivatives on cephalotaxine production in
Cephalotaxu mannii suspension cells
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Abstract: Objective To investigate the effects of L-tryptophan and its derivative S-methyl-DL-tryptophan (5-MT) on suspension
cells growth and cephalotaxine production of Cephalotaxu mannii. Methods The cell suspension cultures were treated with
L-tryptophan and 5-MT on day 15, respectively. Then the cell growth, cephalotaxine production, and activity of key enzymes in the
metabolism pathway were determined. Results L-tryptophan and 5-MT could enhance cephalotaxine production. The cultures treated
with 5 mg/L L-tryptophan showed the highest cephalotaxine yield (2.944 mg/L). While treated with 10 mg/L L-tryptophan and 5 mg/L
5-MT, the cephalotaxine yields were 1.947 and 2.192 times of the control culture (1.343 mg/L); The biomass of suspension cultures
were decreased by 9.35% and 18.04%, respectively, less than those in the control group (2.406 g/L); The activity of 3-deoxy-D-arabino-
heptulosonate-7-phosphate synthase was decreased by 12.4% and 5.57% compared with the control (0.67 U/mg); The activity of
phenylalanine ammonium-lyase activity increased by 37.72% and 28.02% and the total phenolics content increased by 19.14% and
9.61% compared with the control (78.21 U/mg and 0.36 mg/mL). Conclusion L-tryptophan and its derivative 5-MT can inhibit the
L-tryptophan biosynthetic pathway and promote the accumulation of cephalotaxus alkaloids.

Key words: Cephalotaxus mannii Hk. f.; suspension culture; L-tryptophan; S-methyl-DL-tryptophan; cephalotaxus

W FARNE Cephalotaxus mannii Hk. f. 2 =942 RN “PUBTTAR”, R PUmiy) = I mR L
FI=RE B KTeAR, R TR, i ek s el zﬁe#ﬁ%ﬁ%w%‘ﬁlﬂ&, Hf
SR o A R AR E R PO R AR ) B AR AETH 2 I
W =RER =A@y, et SA s IRHEE. T H K MR =k, ‘J‘j:ja A VA
FENH LA = I A BE 2R = A el v =l ST R A A s L R s i
i e TR BOR AR, W RHLME L R4 7 i*?%ﬁﬂiﬁfxﬂﬁﬂﬂiﬁ\ +-1%

IS HEA: 2016-02-19
EHBN: WHEWR, “, BERFRAE, TI90T oA TR, Tel: 18789232036 E-mail: 2408418989@qq.com
FEEEE SR U, WESI, BIEEZ, B o R R LA A . E-mail: lyc2360@sina.com



¢ %% Chinese Traditional and Herbal Drugs 35 47 % %520 #§ 20164E 10 A

FAE AR AR R IR RO, Bem iRy
A1 FESEINARS, IF HAREUT VAR O, R ek,
I v 24y B 5t ) A D A T e I i A
PV A0 M e R AL AR R S LA
WERAMRPIET . BRI FEIFRERK
W FAMIR I, S AR . &
BARHRE AR LA SR A PRI BRI TR
FeAR M R

D5 TR HE IR T Z PR AN TN B R A = IAZ BN
BRI, ARSI 1 PR, A R
=N RS  (phosphoenolpyruvate, PEP) CHHEi#IR
=) FREERE-4-H% (B4P) (BHRICHES )
15 3- Jli 4 -D- By A PE OB -7- B IR o Rl T
(3-deoxy-D-arabino-heptulos-onate-7-phosphate synthase,
DS) [1EH F4i& 45 DAHP, AR5 IR H IR,
FEEIRIAL N 73 SR, 73 SRR 73 9 e A Ay (o 2 R
PR, T WORRR A AT AR R R « B IR
KA 1- R CEEN A R E DL e, e
JEARAZ TR AE IR L A g AR Al 4,
IR e — RAZ BRI AR S %, ERITE K
SR> S RAZBERI IR BT T e L-T0 2R AN 5-
- DL- (024 (5-MT) & 0 8 R A QI S B 41 571 o
T AR S-MT wf LA €0 S8 25 A
RRAABY G RITER], (R4 G2 BT IR
B AN 5-MT SEARHHIER, Hhasin 50
mg/L 5-MT X 41 it A A RIS AL I 25 e 6 0 i
BEAER], REAE AR P R AR I 10 £

AR S TP R RS AR SZ A il 70 B 77 25K D7)
WA SR, B H R AR . A SRR AR
TRAR T T ACER I AR S A ol ) €0 R S HLAT
W) 5-MT i R V7 B o g AR K R = — 2R
FZERSIR ) BRI S o SRy 4 s i m R i
AHUEAE IR AU D3 A PR A -
1 #R5R
1.1 #F#

W FARIMNE Cephalotaxus mannii Hk. f. #MEMACK H
a3 Ry ey Rk | T S ST pNE e = S TR e
TR E . GG SR
1.2 43

JB-CJ-1FC HHF TAES (IRl S i TR
FATPRAF]D; LRH-2508 AAbR5 77 GRRKTITR %2
BEy7 e P A ] ): SYQ-DSX-180B T4 & [k
VKA CEEEH 2B &) ;. TGL.16G &3

* 3697 »
R B A R IREEHE-4-BER
(phosphoenolpyruvate ) (frygyrose-4-phosphate )
l |
| Ds
DAHP
l
IR
FEHRIRE (shikimate)
5 IR
(chorismate)
-« LOEm
5-F%L-DL-10 5 1R
BN OE IR
(prephenate)  (tryptophan)
RHHEIR % R

(L-phenylalanine) (L-tyrosine)

kR
4%@?M¢L——TJ
2K

(phenols) = RAZ BRI,
(cephalotaxine)
1 ZREEEHEMESHEE
Fig. 1 Schematic illustration of biosynthetic pathway of
cephalotaxus ester alkaloids

R B O R RPEEAER) s T6 Frtal 2 oh
SEGRETE CAE R A A A BR 9T A 7] D5
101-1-BS  HIAGE X140 (IRt By T 38l s
RES52-99 Heik 78 kAN (LIRS ),

1.3 K7

ZRAZERI o = AAZ BRI FE O [
SR - IR (E 2B
BT 5-HEE-DL- (218 R Tk s
#); MS Bk, HEHKEMEARTRAR; %5
LR (NAA). % (KT). 44% Bl BE/K#
fgaE A, WHRIAEENER (PEP), JR&FHi-4-BHR
(E4P), 3 [ Sigma 24w s HARIY A [ 7= 4 #r il
2 HiE
2.1 EYMARIEF

BEMNRE IR MS BE9ehE . AEL RN 4 mg/L
248, 0.15mg/LKT, 0.5g/LPVP, 1 g/L f/Kfik
FxeE 1, LLJ 35 g/L RERE, [ERR:FRIET 54N
3 g/L fEYEES . F 1 mol/L NaOH 55775 pH
% 5.8~6.01",

WA TR AN 26 CREER R, & 14
HAA T IR Pl &2 0 500 mL = ffiifie
100 mL AR FRIE, HeFh 8 g AU, IR,
BETE 100 r/min, JE (27+1) C. BT
AIAEAC 3 Wk, & 12 d % 1A, &R, ] 250 mL



*3698 -

¢ %% Chinese Traditional and Herbal Drugs 35 47 % %520 #§ 20164E 10 A

—f%E 80 mL WAk, Rt FiREEIR 3 AR A
FRFRA ML 6 .
2.2 IEHNHEIFIBT S & 5 R

TEH P RAE RV AN S 728 15 R, sl
L-ERARELFREIKE N 5. 10, 50, 100 mg/L =%,
5-MT ELFEWEZ N 1. 5. 10, 50 mg/L, AR
IR 3 ANTAT. LR IR & S-MT % 0.1%
NaOH ¥, A4 F A s K B o
2.3 EFIEREREIRENE

FH 2Ry -t BRI 52 V7 R FR s IR e v b
RIS RTT 1 mL J5 38 L3E RS N 1 mL 5%
MW 5 mL RERER, JRAEAESE F RN 30
min, CUHTATEPRAER AR ME Ih 2R, 7F 480 nm Rl
e (o M, G ILE,
24 HHRETE DHINIE

KHEAL =KUY AE M (2,3,5-Triphenyltetrazolium
Chloride, TTC) & LN E . #5025 FIGHEIREE)
200 mg FrEAIANE, I 3 mL TTC % (HL 0.6
g TTC %1 100 mL pH 7.5 f¥] 0.5 mmol/L W%
W), 25 CF &M 24h, W2 TTC, FHZMBKE
VE2~3 K, WAE4IML; A 3 mL 95% /K SEET
60 CIHIF/KA 10 min, DUAEEHEE N A 4
FE, BOEETEW, A, T 492 nm AN E H A
Ho 4HM3E ) B0y LARE 5OM 40 RAE 492 nm AR 4
R,
2.5 DSEEFEMNE

250 IR BOFT BF Y A L 2 300 mg, A 50
mmol/L Tris-HCl (pH 7.5) Fl/bE A SR, VKT
JEJE, 4 °C, 10000 r/min #5.0r 20 min, W& iR
BRI . 0.5 mL Tris-HCI (pH 7.5) HnA 5
mmol/L E4P 50 uL, 10 mmol/L PEP 25 uL, JBAJJ5
IO 100 pL, 37 C /¥ 10 min, JOA 0.2
mL 10% =42 (TCA) 11 W, 10 000 r/min
250 5 min, HUEVEWIIA 25 mmol/L st (]
125 mmol/L i BRAC 1])0.25 mL, il N UE 45 min,
T 0.5 mL 2% AR FREATE ST, BN 2 mL 0.3%fi
ARELLZE, 100 CHEW S min, £, T 549 nm
WA WE RN AR RS 1 min 4 4 {02
2.6 FHARELFEEES (Phenylalanine ammonia-lyase,
PAL) HYNZE

S REUHT R A1 L2 300 mg, JIA 3 mL fif
PEHGE (% 5 mmol/L $iFEELRE, 1%5 LMttt
fii, 0.1 mol/L. pH 8.0 IMIIRZZ M), 0.5 g PVP

AU S A BERY, VK E RSP, 285 10 000
r/min 2.0 20 min. _FIEBON BRI . 1 mL BEK
BT mL 0.02 mol/L RN Z ML, 2 mL XZK,
AR A mL. WA 1 mL 2800 KACR B . N
AUFE 290 nm A 8 Je NI A {H, [ NVIlAE 30 C
PRI AR 0.5 b J PN E SNV 4 {8, B
SN JE AR /N A (B AR 4K, 0.01 Firds il g Xk —
AN (UDo A0 B IR 5 1 LA v 180 20 i 1 1 B 7
(Ulg) R,
27 REAE

H0 2 mL i F R 40 o35 92 5508, IO\ 10 mL
BSPR L1, E ARG fEEEAE 2 h, B S mL B2
LR 5y BRI, BRI T 3 mL 75%[1) L
W, fE 280 nm FIEI: A {4, DL 3 mL 75%[1) L%
JREE, CLUKMIR AARE, LA 1 pg ZKIRAE 280 nm
18y A (AR —AN B R R BT
2.8 =RISEEEBAVRENSNE
2.8.1 MO =R ShIECARIR AN, 60 CF
T, DA SRR TP TS, 20 mL FH BRI 24
h, FEILFEME Pk 2T, o 1 mL FEER I,
FFEH 0.22 pm JERESEL R o
282 HANFPEREL KIS pH & 8.0
fidi, F = FEARI 3 IR, RIS &M FkgE 2T,
S L mL RS, JEH 0.22 pm JEIEIEEARI .
2.83 FEME KA HPLC, tifksff A XDB
Cig B4 (150 nmX 4.6 nm, 5um) OiE4:, HEFE
10 uL, AR & 0.8 mL/min, JishA 4 0.02 mol/L
CIRE-FE (55 :45), FEE 25 °C, Wi
280 nm''®,
2.84 XTRAIIEIRE KRR RSN =
A2 W Bl T FE VA T P I, )BT VR B2 A 40
mg/L IR HE R
29 FHitHth

A, RANGHEES 3 K, LR
Xt sFogm. 25 BEE T Duncan BT £ E
b, P<0.05 KonZEmi# .
3 “R5%H
3.1 RIEHIEIFI 3T E KA A BRI

i 2 iTLUEH, 38N L2 fREE 5-MT )&, 4l
WA 2 ) e BE R Ml S 5. 104 50, 100
mg/L L2 )5, i By Lo R (2.406 g/L) 4>
MBI T 33.74%- 9.35%- 19.70%. 23.19%; #0014
5. 10~ 50 mg/L 5-MT J&, 40 EM 5 AR T



¢ %% Chinese Traditional and Herbal Drugs 35 47 % %520 #§ 20164E 10 A

A e T
~ C=RERE | 5
B N
on
£ 5
= i
£ =
2 2
K =
il

B e 130
~ SRR |, <
1 ~
= 7
of —
E &
& i
¥ :

A RERIRZ R B3 P<0.05, TR
Different lowercase letters indicate significant difference at P <

0.05, same as below

2 FRRERE L-BEE (A) 3 5-MT (B) Xl
HER IR A KN = SRAZBE RIS AR R0

Fig. 2 Effects of L-tryptophan (A) or 5-MT (B) at different
concentration on cell growth and cephalotaxine production

of C. mannii
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Fig. 4 Depletion curves of sugar in culture medium treated with
L-tryptophan or 5-MT in suspension cultures of C. mannii
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