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Research Progress of Key Enzyme Genes in Biosynthetic Pathway
of Schizoiridoid Glycosides in Medicinal Plants
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(1 Key Laboratory of Ecology and Environment in Minority Areas [ Minzu University of China], National Ethnic Affairs
Commission, Beijing 100081, China; College of Life and Environmental Sciences, Minzu University of China, Beijing 100081,
China)

Abstract: Schizoiridoid glycosides are secondary metabolites produced in plants with multiple biological ac-
tivities such as liver protection, anti-inflammatory, hypoglycemic and blood lipids, and are widely used in
clinical practice. Based on the research progress on the biosynthesis pathway of schizoiridoid glycosides and
the mining and regulation mechanism of key enzyme genes at home and abroad in recent years, this paper
mainly reviews the research progress of the biosynthesis pathway of schizoiridoid glycosides in medicinal
plants, key enzymes (GPPS, GES, G10H, 8HGO, IS, 10, 7DLGT, DL7H, LAMT, SLS) and coding
genes. It provides a basis for further elucidating the mechanism of its biosynthesis pathway and the regula-
tion of key enzymes, improving the accumulation of effective active ingredients, and easing the tension of
wild resources of medicinal plants.
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A A Cacetyl-CoA) , 354 6 12 5 5] IPP #9
A R SR A TR 3L FE AL Il A% 3 X Cacetyl-
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Table 1

F 1 NCBIX#ERFHPHUAGEEIESKIZE

Isolation of 10 key enzyme genes of secoiridoid synthesis pathway in plants in NCBI literature search

WAXEHBERNEEYRINTEBRL

FH

Gene

b SR
Species
number

b

Species

GPPS

38

KK (Abies g,mndn)[ & s & 05 (Antirrhinum rna/u\)[l&lw s ARG IF (Arabidopsis thaliana )[207 WAL (Arte-
misia annua)uU F"ﬁ'(/\rundu donax)L 2l El”;ﬁ(/\”adzrachtu indica)t? s RS 2R A TR (Calotropis prucem)p4 ;
B (Camptotheca acuminata) 25] s KK (Cannabis \atwa) s K F AL (Catharanthus roseus y[27-29] j(ZEE)]J%?‘iv‘
(Centranthera grandiflora )DO] Ft#8 (Citrus sinensis )" 5 Clarkia breweri Lzl s JH B H B (Gentiana riges-
cens) s KE (Glycine max) %ﬂ s WU 46 ( Humulus Zupulu.s 383, s 1A *ﬂ(l,zz‘.\ea cubeba )P s 28 (Lithosper-
mum ?rylhrorhzgun)[ﬂ] LT (Medicago sativa )['8] B MURE 17 (Mentha X piperita )DW Z (Morus alba )[ 0] B
Perilla frutescens var, hzrtella“u e ) I 22 (Phalaeno/)szs bellina )UZJ XM = 42 (cheu abies )UU Hz 1‘/
(Picea gluuca)“”;%}%*’ (Pinus munomana) ;s Pistacia terebinthus subsp. palaestina 16 JJ‘ ”{ﬂH"(P()g,mle*
mon cablin)™™ s Populus trzchoLarpu[lg] F’HE(Prunu\ dulcis)H s 2 (Salvia miltiorrhiza) rs0) s BB B (Salvi-
a officinalis yLetd AN ESY k| (Selaginella moellena’orf}‘ll )F’ﬂ M 4 (Striga asiatica )F'ﬂ I VG 5% o 3% (Swertza
mussotii )Y s Al 7] ( Theobroma cacao) "’ ] AN ME(Tripterygium wzljardzl)[dﬁj K #E (Zostera marina)’

13

KAETH K HL (Centranthera grandiflora )H(f K #F 1€ (Catharanthus roseus y[o8-60] s UL 7K F (Cnmamomu/n micran-
Zhum)ibﬂ S IEH (Gentiana rigescens) (621 s B @J (()umum basilicum )[M] il Wﬂyx (()le'a europaea ) TR
(Pogostemon cablin)%; s IF (Nepeta (atarza) S5 B AE WA (Nepeta racemo\a) s 2 K 7% 1% (Rosa X dama-
scena) " N1 PG F 3% (Swertia mussotii) ™™ ; Wik & (Valeriana jatamansi) Lol

GIOH

22

]’%i)IHU\J‘(Apostuwa shenzhenica )™ 8 T4 (Arachis duranensis)™ ; 318 H (Arachis hypogaea)™ ; Arachis
ipaen.\‘i,.\‘[ s 81 AE B (Artemisia annua )21 3 B B (Camptotheca acuminata yrel s AR ML (Capsicum bacca-
zztm)UU s BT FRMU(Capsicum chmense) 73] s K F A (Catharanthus roseus ) UL7KT$(Cznnamomum micran-
thum)"® 61] BT (Cocos nuufera) sCucurbita argyrmperma subsp. sororia (761 s E R B (Genlisea ozmeu)“7 ﬁ
K5 (Glycine \Uja)[ 81 s P17 B (Hyssopus officinalis)* 661 s (Myrica rubra)*- (79 ST (Nepeta cataria)t®

T‘Z’m%ﬁ‘(Ve[zeta mzemma)rhm %”/]\Fmﬁ(()phzmrhiza pu/nzla)“m WM 8 12 8% (Quercus suber) te1] Zmﬂﬁﬂﬁ

(Striga asiatica) Los] 3 117G 46 2F 3¢

% (Swertia mussotii ) s W% (Vitis vinifera) (s3]

8HGO 5

K FE W (Catharanthus roseus) (841 s KAETABRTE (Centranthera grandiflora) (s0] s I3 ( Nepeta cataria) (661 s B
T (Nepeta racemosa) LosJ s Nepeta rtanjensis

[85]

4 (Antirrhinum majus)*- 80]
IS 11

W& (Vitis vinifera) (83

WYL 22 (Apostasia shenzhenica Lol
ia t& (Catharanthus roseus Y81, 5 chEﬁﬁ WK B (Centranthera grandiflora )HO
cataria) % ; B LI BT ( Nepeta racemosa )L00) Rk

B (Camptotheca acuminata )87 KB
s K& (Glycine max) E890 3 95 ¢ Nepeta
P B2 Bk (Quercus suber) Y M (Salix suchowensis)™" 5

10 5
(Gentiana straminea) """

K FAE (Catharanthus rmeu\ )[”] KAETHA WL (Centranthera grandiflora y 130 s I (Olea europaea y[92] s FRAETL

7DLGT 2

K HAE (Catharanthus roseus) [e4] s KAETA B 5 (Centranthera grandiflora) (30

DL7H 3

K AL (Catharanthus roseus)" " ; Wi lg I (Gentiana rigescens)™

Vo1 P A% 3 (Swertia mussotii )T

LAMT 3 K F A (Catharanthus roseus ) ?4]

s MBS (Olea europaea ) Losd s RAETH BR 5L (Centranthera grandiflora y 303

WYL 2% (A postasia .\'hen chenica)t’") s K. (Cajanus La]an)’gg] s
RIS %4&(( atharanthus roseus) " ; K AL B BR B (Centranthera grandiflora oI,
(Dendrobium catenatum )" [101] 5 FLIR IR 5% e ) ( Nothapodytes nimmoniana )[ 0z] ST (Olea europaea )" JS] SN
WM B (Ophiorrhiza pumila )’1(J3J B (Panicum miliaceum)™"

(Capsicum chinense L

SLS 13

(Triticum urartu)™"

IR (Capsicum baccatum Y73l s KT8
A i

s 8 FEMI (Salix suzhuwensz\)LOJ E,v:ﬁ/}\[ﬂ/l\

S S NG B I SRR LB TE AR R I AR A
EAEE IS KEFEAT HEAREC S Y
T REMS B R IDIRE R ST . F o R A Rk
GPPS f71E T o TR MR THa g b i s —
Rk GPPS HfE —se i F Y b kB, 04
B R AR MA DY PSSR A
ih 54~ GPPS 5[, HFE BA GPPS [A Rk 5
SRR S 5 ARSI A, B GPPS 7
Z 5 YA MR R 2 24 . BURKE 40
XTI GPPS BE R Y 5 b 5 3k 3R A WY R
GPPS & — TR, BB B A AR BN B

BTG PE . ZHAO 2559 3 g 4 GPPS /N % 1
(LcGPPS. SSUD) 19 Yy fig B 55 & . LeGPPS. SSU1
3o 2 A A 8% B8 w5 SR ) 0 Sk, (WD B RS A a4
SRR LA B R i e L A AR DY
V655 5F 5 b TE e 45 3 SmGPPS 3N 4 K ¥ 51,
£ 1119 bp, 4% 372 PR IEMR , HLUFE 7 Pk ik 4
KR H A bRk E R, a5 N
SO S T T S IR R ) v R OF S AR AR P
g 45 R — B
2.2 BEMESKEGES

F A R (GES) J& Tl 6 4l 5 %, i1k
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e 2R UL SRR IR e A0 Sy A i, A R A IR I
Bk il S AL 5 0 1 OGS IS L R LA B R 2N MH .
GES JEHE 7% 8- (K FHS JH I me
A R S 2 R 2 R R A s A AL OF
FRIRA T RE 5% . KEL T CrGES B HTE K
FERE ol 2k Jm  alifb i) AR A B A AT ML I
H R FH R RS S K AL A = W 1 CrGES 19 %%
ST, KUMAR 25 BF 58 R G(G)PPS
FR Y5 GES HEPR i 2k 32 55 g £ &5 1 A AL rpom| g 2
PR R R W I 3k A CrGES 3
I 1 767 bp, 4 588 MR MR, 2T EY
WAEN VG 5E F 22 o s B SmGES 3 K, FF i bl 152
HEK: 1 761 bp. Zifih 586 ASZ HEMR  HHE N P A7 15
I S AR B 32 R A 00 HG A7 T I S 4 v ) R A 22
A SR K BR 1. 3 T R BRSO A T 4 SR
—%.

2.3 HFMEE-10 BULEEGI0H)

7 10 46 (G10H) J& T 40 il 5,2 P450
BG4k A b B AR Dy 10-58 S A Y
B S i o O 2 2 T T B B R ST IS — L R
2L B, KV 2 OG5 R A U B 4R Y. 2001 4R
COLLU %5 K 35 46 P 52 e 15 5155 — A~ CrGIOH
FERL IF 8 UE T AR K AR AR T B A0 P R G
CrG1O0H & I BA B G Pk, i — L UEW T G1oH 7E
MR P EE N EN. X T GloH
(5% L 7E 2 R0 25 ALY b JF 8 B FE K B P 1
IR ERA O AT IR R S5 & A4t ik 51k
SN DI RE A JJa 3h T Bt R I RE S0 IE K
PEAETFSE . WANG 285 PO DY B3 2 35 v o e 15 1)
SmGIOH JEH, FF A 2 HE K 1 488 bp, w6 496
AE LR, 5O R IR 5 R S B S ST 5 R D) 50 E
G10H I IhRE . 76 @ 05 41 405 A WF 58 vh & Bl A%
B DRURE AR ARG 0 3 10~ 35 I i 5 O O SR AT Y
L TP A AR L HE — 25 E B G1OH S OG5 i
P 22— X R ki A o B BEE . 4
SURR SRR IR 45 R R GIOH F: 78 v 36 3k &
FEEVLMERFRBLE R LR SmGI0H FE 50
pmol « L' MeJA 4b# 6 h #5850 5 £k, AR
BT S R BB ST ELROIN A R AE 24 A0
36 h Z A3k B0 (E . AR AR o F A W 22
AR = 25 FHAE Y b R kG A 43 e A D AT RS
PR S B 7 1) 2 — . BRI ANFE R g
Mg AR E LY Mk 4
25 FIAE ) v ) 43 2 R

2.4 INIGERGE S ER(IS)

A I Bk i 5 il (1S) A2 22 1l 53-340 Ji7 i (P5AR) %K
T B R T T O S /3 DI 6 (SDRO 5 R R T
B 7E NADPH 1776 (19 55 140 T i 1k 10-%0 7 n i
FEAL BRI . HU 5 UK B B0
B G2 F , JT 48 AR AR AL A I 5 B P b
QIN ZE S K A A v o [ L 3k L 2k L 45 i
IS & H A AL LI 24T B 5T, 3F — 20 i B IS AR
YRS, S X 1S RN TR S
rHrSE B b &% B RgIS1,RglIS2 1 RgIS3 7E 7 #1 2
s 4b B 5 1) Hb 3 B R AR 33 W bl Rk,
XIANG %559 A8 )1 P8 8 5F S b fo et SmiIST 5
SmI1S2 H& A, il i (K HP il % 5256 90 UE 7 SmIS1 5
SmIS2 & F LI fE . SmIS2 X 84 A M-I 1Y 3 A Sy &
I T SmIS1, B X NADPH % 5% 1 )y B8 &, 40 41
PRI R B RN VRT3 IS fEnt b Rk &
et S IR KA R R 4 R — 5
2.5 T-BHREEFEARER 7-FUEBDLIH

7-B R AR BETR TR AL (DL7TH) 241 (A %
PASO 48 Ak il 58 1% 10 1 08, AL 7B AR R TR 1Y
C-7 ik A D& TR . SALIM M xf
WA FRKEM. CrDL7TH SN VTR 5 & K F
AEAE B T TF 3K 7 A M AT A AL D 7006, KA-
TANO 2720\ 4 48 16 40 M B 07 15 35 W vh 46l 2]
DL7H S EgE P oF — 2Dkl 7- A KRR 7-
GG W RE Sk . 2RI AR 1 1] G A O 3
hIT B SmDL7H 3R H ¥ i B AE K 1 554
bp, 4 h% 517 MR IR . AL B a5 45 R WoR
IR TEMR 2R A A A B S RS B E
A 2 16 B e /0, I e L K 5 58 KU B g 4 R
—F, BRIZAN KB SHE R DL7H S H b
Ppteny o gk s,
2.6 FAEBEBFARERSHESLS
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