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Abstract;: Tropane alkaloids, including atropine, hyoscyamine, anisodamine and scopolamine are important
anticholinergic drugs. Insight into molecular regulation mechanism of biosynthesis on tropane alkaloids in
some Solanaceae herb and developing plant bioreactor to improve tropane alkaloids producing, especially
scopolamine is becoming a hot pot in recent years. In this review,we summarized progress on tropane alka-
loids biosynthesis tissues, molecular regulation and bioreactor technology. In addition, we discussed some
problems in this field and looked forward its development in the future.
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Table 1 The content and synthetic site of tropane alkaloids in some species of Solanaceae family.

Tropane alkaloid/ %

Plant species Tissue Reference
Atropine Hyoscyamine Anisodamine Scopolamine Anisodine
Root 0.050 3. 820 0. 680 0.020 0.020 (1]
Leaf 0.160 2.180 0.600 0.090 0
Przewalskia .
tangutica Maxim. Underground tissue 0.471 - 0.149 0.228 - (23]
Upground tissue 0.131 — 0.061 0.071 —
Root 0 0.190 0 0. 080 0. 200 [7
Leaf 0. 040 0. 800 0. 460 0.270 0. 320
Anisodus .
tanguticus Underground tissue 0.198 - 0.263 0. 240 0.616 [24]
Upground tissue 0.050 - 0.139 0.063 0.400
Seed — 0.120 — 0.010 - [1]
Hyoscyamus
niger L. The whole plant 0.018 - 0.070 0.410 - [23]
Root - 0.159 - 0.002 -
Older stem - 0.028 - 0.004 -
Caulicle — 0.336 — 0.060 —
Atropa Older leaves — 0.030 — 0.008 — [25]
betladonna .. Spire - 0.152 - 0. 060 -
Fruitlet - 0.127 - 0.003 —
Systellophytum — 0.143 - 0.103 -
Avisodus upidus Leaf 0.010 0.510 0 0.170 0 (7
Root 0. 240 0. 460 0 0.160 0
Physochlaina [1]
Dracalta Leaf 0 0.920 0.070 0.040 0 .
Root - 0.130 - - - [1]
Mandragora . -
caulescens C. B, Clarke Leaf - 0.070 - - -
Seed 0.072 0.024 - - -
Datura Stem 0.013 0.007 — — - [1]
stramonium Linn,
Leaf 0.029 0.020
Anisodus acutangulus Root n T + 0 +t+ (1]
i i+ i++ i+

Notes: — show undetected type of tropane alkaloids; + show low content of tropane alkaloids; ++ show higher content of tropane alkaloids; + 4+ show the

highest content of tropane alkaloids.
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Table 2 Comparison on culture condition of root hairy and its content of tropane alkaloids in some Solanaceae species
Content of tropane alkaloids
. Bacterial Medium of Liquid
Plant species . . . ; Reference
strain induction medium
Hyoscyamine Scopolamine
LBA9402 MS+B; 1/2Bs 2.24 pg e mL™! 3.03 pg e mL™! [51]
Hyoscyamus niger L. MAFF 03-01724 MS 1/2MS 12.5mg+g ! 1.3mg-g ! [52]
15834 LS LS 0.2mgeg ! 1.8 mgeg ! [53]
Anisodus tanguticus Ad MS 1/2MS 0.52mgeg ! 0.2mge+g ! [52]
15834 MS MS - 0.02% [54]
Atropa belladonna L. Ad MS MS 5.6l mgeg ! 2.35mge g ! [55]
LBA9402 Bs Bs 1205 nmol » g—! - [56]
3 3 R R 5
Datura stramonium Linn, A MS MS 6.4mg-g 5.6mg:g [57]
TR-105 B B; 0.23% 0.07% [58]
Anisodus acutangulus C58Cl1 MS 1/2MS 10.21 mg+ g ! - [16]
Scopolia japonica 15834 White Heller 13.0mg+ g ! 5.0 mge g ! [59]
Scopolia carniolia Ad LS LS 0.2mg+g ! 0.02mgeg ! [60-61]
Hyoscyamus muticus LBA9402 B50 B50 12.2 mg+ g ! 1.O0mge+g ! [9]
Duboisia myoporoides HRI LS LS 8.6 2.5 [62]
Hyoscyamus albus A4 B5 B5 — — [63]
Datura innoxia 1855 B5 B5 5,0 mg e g ! - [64-65]
Datura candida 15834 MS MS 5.7mgeg ! I.1mgeg! [66]
Brugmansia cannida LBA 9402 1/2B5 1/2B5 20—23 mge+g ! 5—10 mg+ g ! [67]
Anisodus luridus C58CL(RD) MS MS 57.2 g+ g ! 14.7 pg+ g ! [68]
Note: — show undetected type of tropane alkaloids,moreover,production of tropane alkaloids in some hairy roots induced by elicitor.
. RACE )
, PMT.TR T .
o TR .CYP80F1 H6H
s o s 3
2 ,
s , . 1992  ,Yun H6H
’ b
( 1.3mg-g ', .3
1.8 mg+g 1), . 0. 6% ~
S L2%C ), 1.5~3 %,
’
[9]
b o
o , 2004
, IAA/NAA  H.muti- ,
cus 2 Lol (PMT
Cu*"™  H. albus H6H )
40761, H6H 2, 411
R mg/L,
[15]
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Table 3 Comparison on genetic engineering root hairy contributed to

tropane alkaloids synthesis in different Solanaceae species

Content of tropane alkaloid

Plant species Cloned Reference ()vere}.(presslon Reference
gene gene
Hyoscyamine Scopolamine
PMT [72] pmt 8—10mgrg ! 17—19mg+g ! [73]
TR [74] h6h 111.3 mg+ L ! 6.63 mge+ L} [9]
Hyoscyamus niger L.
CYP80F1 39 _ _
[ %75% pmt & h6h 10—20mg+ L' 411 mge+ L [15]
Anisodus tanguticus PMT (6] N N N n
v (25,77 pmt& h6h  2.20mgeg' 100 mgeg ! (18]
Atropa bellad L.
ropa bettadonna H6H [287 h6h - 0% (78]
mo
) pmt 10 mg+ L1 50 mg+ L~! [73]
Datura stramonium Linn, PMT1
PMT2 [80]
i%;é [81] tr] 10mgeg ! 0.17 mge+g ! [82]
Anisodus acutangulus TR | [82]
TR [17] pmt & tr | 1.914 mg+ g ! 0.12mge+g ! [83]
H6H
S ; L1l L1l 1
Hyoscyamus muticus H6H [75] h6h 125.4 mg+ L 14.41 mg+ L [9]
. i 0 i
Scopolia parvi flora PMT & H6H [84] pmt or h6h 2.93mg+ g 3.43mg+ g [85]
Notes: — show undetected type of tropane alkaloids.
(D) cyamus muticus L.) PMT
’ H6H 5 PMT
. . H6H , SR
95%.95%  93%M7T 5 (2) .
' o
H6H
’ H6H N N e 3 ’
(3) [15.68,83,87-89]
b o
MeJA TR | TRl ,
TR1 TRI S , ;
Ri
o b
[15.18,22,90-92]
o o b
( ,
3. o s (
: (D) , )
[88]
’ o
H6H
2 b b
3 (2) o

s (Hyos-
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