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Salidroside biosynthesis pathway: the initial reaction
and glycosylation of tyrosol
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Abstract: Salidroside, the 8-O-p-D-glucoside of tyrosol, is a novel adaptogenic drug extracted from the medicinal plant
Rhodiola sachalinensis A. Bor. Due to the scarcity of R. sachalinensis and its low yield of salidroside, there is great interest in
enhancing the production of salidroside by biotechnological process. Glucosylation of tyrosol is thought to be the final step in
salidroside biosynthesis. In our related works, three UGT clones were isolated from the roots and the cultured cells. Our intention
was to combine the catalytic specificity of these UGTs in vitro in order to change the level of salidroside in vivo by
over-expression of the above UGTs. However, as the aglycone substrate of salidroside, the biosynthetic pathway of tyrosol and its
regulation are less well understood. The results of related studies revealed that there are two different possibilities for the tyrosol
biosynthetic pathway. One possibility is that tyrosol is produced from a p-coumaric acid precursor, which is derived mainly from
phenylalanine. The second possibility is that the precursor of tyrosol might be tyramine, which is synthesized from tyrosine. Our
previous work demonstrated that over-expression of the endogenous phenylalanine ammonia-lyase gene (PALrsl) and
accumulation of p-coumaric acid did not facilitate tyrosol biosynthesis. In contrast, the data presented in our recent work provide
in vitro and in vivo evidence that the tyrosine decarboxylase (RsTyrDC) is most likely to have an important function in the initial
reaction of the salidroside biosynthesis pathway in R. Sachalinensis.

Keywords: salidroside, tyrosol, molecular regulation, Rhodiola L.
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Fig. 1 Proposed biosynthetic pathway of salidroside formation™. Phe: phenylalanine; Tyr: tyrosine; PAL:
phenylalanine ammonialyase; TyrDC: tyrosine decarboxylase; 4-HPAA: 4-hydroxyphenylacetaldehyde.
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Fig. 2 Identification of sense-RsTyrDC transformed plant lines (A) and antisense-RsTyrDC transformed plant lines (B)

by RNA gel-blot analysis!*?. CK RNA isolated from empty vector transgenic plants was used as the negative control;
TRsT-s1 to TRsT-s9 RNA isolated from the sense-RsTyrDC transformed plant lines; TRsT-asl to TRsT-as7 RNA
isolated from the antisense-RsTyrDC transformed plant lines.
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BRI UGTs SHlmIT RGBSR, A
T HEA) A5 T T L PR 3 23 Th g £ B2
Y H ) UGTs & A FHRI S5t 5, Frf iy
UGT C- Rl & A —A> 44 MR IR A FREPE X
Ik, BN PSPGHE, #INNJE UDPG 44 IX
P UGT N-AR BN A 45 A BT
P IR, ARAEETIR A IR, 4 IR
) UGT %X I H A A BR A A RO ik ge 6
LIS RIB A T 9 UGTs JE Ak R Bomi B Ak & 1
215 A S Sy A 0 T T P R L
il FRATEEREAE Y h LN 7 (8 i 2 Ak & )
(5 BB F S5 AR L LB ) K oT I 1
UGTs {57 XI5 19, s 205t K @
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UGT74F2 G N30, JET L4, 5k
1, SAGT Z— Kkt UGTRY, IR IF
UGT74F1, UGT74F2 7EARHMI R AR & Y7k
BRI, UGT73B6 M| 5465 TOGTL, fUIF
J¥ UGT73B3,UGT73B4 J&F D 41, #i% TOGT1
Xt 4-75 SR FINEERS (Caffeic acid) FEPLLAR
g3 R,

FARFFE AR R W], UGTT72B14 L3
FOARTBA MRS, SR KA ERA—B0 i
UGT74R1 ZE@{iA S Rib i, M7EMRZE

A2k 07, UGT73B6 7EMZE . Mfdlgihty
A B FA0 PRI SIS R, FA
UGT72B14. UGT74R1 il UGT73B6 A5 i it
VoA B . KR 4-F GR, FEARAINEAE
T, 3 AR LI AL I R LT R (K 4),
Horp UGT72B14 19 3% M B iy, i b &%
(Vmax/Km) F UGT74R1 il UGT73B6 /3% 6.2
A 1.7 A5R7, hyE—BIE 3 LN 1A 2
e, FATA AR A SN 1 LI ZL 5
HRENBRBARL, W3 EEBRIR ARG
Wrftk, UGT72B14. UGT74R1 il UGT73B6 %
BEPR B AR AR bR 2R 2050 KA S i Bon A 1
FCA i B 5 AR B AR bR R 0T IR ) 4
42, 0.5 F1 1.3 f%; i UGT72B14 B Mk &R
LR R IR TR UL, 435102 UGT74R1
M UGT73B6 F43:[Atk R 1Y 8.4 F1 3.2 £%, UiH
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Fig. 3 Neighbor-joining tree of plant secondary product glycosyltransferases®®”. Numbers at the forks are bootstrap
values from 100 replicates, and the numbers at the branch are branch lengths.
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