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The Molecular Mechanism of Catechins Esterification in Camellia sinensis and
its Potential Research Method
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Abstract As the main components of tea flavonoids, ester catechins (flavan-3-ols) only exclusively exist in tea plant (Camellia
sinensis) and its related species with high content. Ester catechins are biosynthesized with non-ester cathchins (simple catechins) and
gallic acid and catalyzed by an unknown acyltransferase. In this paper, the authors nominated the enzyme as flavan—3-ol
galloyltransferase (GaT) and the potential molecular mechanism and research method of catechins esterification were discussed.
Comparing the products of acyltransferases in plants, we should know that the molecular structure of ester catechins is more similar
with calleoyl quinic acid (chlorogenic acid), suggested that cloning of Camellia sinensis GaT gene (CsGaT) will achieved by using
primers designed by the DNA sequence of genes which coding acyltransferase catalyzed calleoyl quinic acid biosynthesis, and RNAI
transient expression and heterolous expression will characterize the function of CsGaT.

KeyWOI’dS Camellia sinensis; Catechins; Esterification; Molecular mechanism

MRE=

JL A% % 25 (catechins) /& 4% 2 o i (flavonoids) )

TARRSY, ST H120%~30%, 4 JLT- it

FH LRI RN, 2009), J& T bi-3- TRk &4,
KRN EE LA RZHOM, S EREETFILE
FW T IRIE[(-)-epigallocatechin-3-gallate, EGCG].

BRFE R AR SRR B R e S LA
A5 5%(Wang et al., 2000). JLZx % BEAHEML. T
A, Ul PO MR SN R SRR
POBE PRI« PUBE 28« JBUIERITIE £ AR08 A6 7 S5 1

TV T )LA% Z[(-)-epigallocatechin, EGC]. % )L4%
E T HRNE[(-)-epicatechin-3-gallate, ECG]. ¥ &
+ JLA % [(+)-gallocatechin, GC], JL4% % [(+)-catechin,
C]F1# )L 45 [ (-)-epicatechin, EC]. EGCGHIECG A
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MR LR ER, RN ARERIY ) LA 3R (T ) LR ).

1ERRY ) LR FE R FW R H R R
RS R R LA R M A
B G A R B R R 7 ) L2 38 1l A7 A T A
WA, A 5 A {5 2% (proanthocyanidin) ) |iT 44
) )% (He et al., 2008; Aron and Kennedy, 2008), {Hfi&
B)LRFEAN L —H, KEAAAE T WL RhL s 8 R4l
(Section Thea) 47, 4145k [Camellia sinensis (L.) O.
Kuntze] . ¥ ¥ % 42 Ff [C. sinensis var. assamica
(Masters) Kitamura] F1 K P45 (C. taliensis) ', A54117
TEAIZ% (C. irrawadiensis){ & /b S HE R LAY 25, HiAth

Ll 2% J R A AN 75 7 54 )L %5 (Nagata and Sakai, 1984;

Yagi et al., 2009; Li et al., 2010). FRASH4L, HEaZ )L
ZRFANAER % (Vitis vinifera) Fh1- 71 (Guendez et al.,
2005) 17 /> B A7 LE

R REEHA AR, BRELRRT IR E
Py b B 1R148.7%~91.1% (Li et al., 2010), WFSTIFSE
EGCGHEMS I 15 2 B NP ike 7 H 454 7 (Nagle
etal., 2006). MR LS = ANAAAE T2 dl/ b Eka i,
VB IX SERE ) R A AR IR LR SRR A B, FF
A2 5 R Tl A (SR S A7 A X SR A Y

2) LR RN ] BER 2 F L2

A B i (R0 375 B e -3 ) ) 2B 5 1 B 1
OHLE C & L BE M (Winkel-Shirley, 2001;
Forkmann and Martens, 2001). JT4E 25 H 25 E A=)
B BT FUAE Hh T &6 R R BT RG s 55 Ty g 20 BT (Park
et al., 2004; Punyasiri et al., 2004; Lin et al., 2007;
Singh et al., 2008; 2009a; 2009b; %45, 2010),
iR Rm RS G0 R R IA K R R
(Eungwanichayapant and Popluechai, 2009; Ashihara
etal., 2010).

ARERAL )L R BB & L — A
WIS T BN, FL A A TSV P L 1 R iy 44
LRI RFTE R I, 20 ORI 8t 7R -G-CYY),
AE {EEGCGMECG R 25 P, i W R
e E BT IR ) LAk 2R I8E A 0 T 1 Y (Saijo,
1983). HI T M AN I TR ARG, LA ER
PR S N TR, B ) L R S N AT
5 % (Saijo, 1983; Ashihara et al., 2010), 57~
il 2% I FR) S DL S 7K1 vy 3 i A A 80

AshiharaZ (2010) K 16 ) L A% 25 B A6 19 B AR A9 35 Jo¢
-3V TR I £ h i (Flavan—3-ol gallate synthase,
FGS), (HiZAFRAR I NI, SIS
ek s N IR () i 44, AN SCREAREAL LS = IRAL IR 1
B E 44 R B -3V B I 2 A B I (flavan—3-ol
galloyltransferase, GaT), JLH] M MY 4 LTR .

OH
OH
OH HO o g.nl{
O o CoA-SH Q) _—_—
HO O 0 r, Galloy1-CoA on A r oH
OH

e ——- OH
OH
GaT oH

K1 W RERI LA SRR AL S A AL

1 GaT: W& T Hi-CoA T hi-3-Bik & BIL R, EC:
Ri=H, (-)-#JLA %, EGC; Ri=0OH, ()KL& T ILAK%;
ECG: Ry=H, (- LA TIRME, EGCG: R;=OH, ()~
KEETILHRREE TR

Figure 1 The assumed reaction mechanism of catechins
esterfication

Note: GaT: galloyl-coenzyme A:flavan—3-ol galloyltransferase;
EC: Ry=H, (-)-epicatechin, EGC; R;=0OH, (-)-epigallocatechin;
ECG: R,=H, (-)-epicatechin gallate; EGCG: R,=OH,
(-)-epigallocatechin gallate

3WERWGaTEFE T RENIR R

UL P ad E A JL AR 3R ANAFAE T 2 b A5 /b Bk
P A, DS AR R P e e [ e PR 752K v o
R GaTHE N o JTAF — LeAA A ML BE e B Ik D] e o
BT, eSS GaT S R4 T A4

HRAE ) Lo 2R WA S . ) S 5 7400 735 4
PRI 122 51 4l I T A A0 I B e #% I FRIBAHD
Z . BAHDMEREH B B 5 W H T CoARL R, HEAL
TE 2 RFE ) I AL AR ) - BAHD K B 5 AR Itk
Ry, W2 OBEEE RN, 3 R R HEFEO- 4
W34 #2 i (benzylalcohol O-acetyltransferase, BEAT)
R LEHE S 2 R 4-0- Lk 4% 7 I (deacetylvin-
doline 4-O-acetyltransferase, DAT), i & 4k & 1At
Y LR AR R ALY % R (vindoline) . J)
Hh 24> S R TR /R i DA A G CoA Tt I 4 A% Il
(benzoyl/hydroxyl-cinnamoyl CoA acyltransferases),
3 ) A8 g KR IR H N B TR A I/ o PP R 4 7%
fif(anthranilate N-hydroxycinnamoyl/benzoyltransferase,
HCBT) ML 2 O F2 4k P FE 4% #% i (anthocyanin
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O-hydroxycinnamoyltransferase, AHCT), Fij# &k
— Rk Zanthramides, J5 & O AL I AE T
#(D’Auria, 2006).

BAHD M 55 7% 1 2 1) A AN e W EST ST
(kg (Park et al., 2004; BRE4E, 2005)4 A5 Bbe
—BWER T RRER A B R I e B 4RI T ml . bb
S Ik e 2 Il e A S 2 R IR RN =), R
PR ) L2 25 55 Wi R I 2 3 PR (2R R IR 1) 43 1~ &5 44
S A AR, DRI mT DURR RS (A TSR A 5 s o i R ) 1
SRS B FE D (I cDNAF 1, 752X B EST SCPE
BLAST th [F) s 1k e e (1) e 4, ke 1 o Bt Al 2 A%
GaTZ: A,

H AT 28 o B B 8 40 & R A B B2 JU R 1)
fifg (1) 5 DX 6,45 M 52 (Nlicotiana. tabacum) AT g 7+ 34
e N Ik AL # B i (hydroxycinnamoyltransferase,
NtHCT)%E [Hl (Hoffmann et al., 2003; 2004), M 5E A
H: Wk CoA 245 JE 1R ¥ #% [ (hydroxycinnamoyl CoA
transferase, HQT) (Niggeweg et al., 2004). BAHD%
TR TR A4 22 5 P AT 7 41 i 5 DN A 20 28 g F Tl
HI)RE(D’Auri, 2006), Ifi AR HEILABAE A HE AL L R
ek IR IE R P 51, NASBEEST SC2E Hh i 6 H 1)
[FEPE S A, AR B2 A B e —3- M B
P B AL M HE LA (CsGaT), i ZE M 2 ANk BE R
HEAT 1% o
4 RNAT BT R RW ZEE D RE R B0

RNAT-#(RNAI, RNA interference)f: ) —F ik
DAL e B e )42 3 18 22 AR 0 35 TR T e 2 B
(Makoto, 2004), J&— P FEA 115 I8 Dy i ) BRAR g
%o FHPSEILRNALZ A T-F0E L A, %
R a8 A A AR DRI, i L 75 B AR (R B T (5
JREAE, 2010).

Ik 1] RNAI & ik & 48, W & FF iR i v
(Agrobacterium infiltration), #5728 %X — A
M, SRIUERIE AN DR R AT R
(Rl 1] 2 T8 3R 4 LU 48 AE 1 45 (Zottini et al., 2008). £
B (Yasmin and Debener, 2008)%4% R R4 EAS
By, I H DA T3 D) RE A Il (Shang et al.,
2007). ZHBFIMMRNAIZRIE REE = woT, A
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TGN A M R B MIRNATR IS R 48

ASCAEE AT G AT T R AR AR KT 14 (Agrobacte-
rium rhizogenesis) /3 IR 4544 iR AR AR 15 SR R
R FE BT 7 5 7 FE 2 R M A5 A 15 A% AN I B 2
R Z (5K #4545, 2006a; Zhang et al., 2007), kg T
P il DR Al SR TR 1) RN 280 4 (B 1 FE 45
2006b), A H A =R IR IIRNAIR IS RS 2958
T IR . F R R RNAIR A R GE(CR AT B 121 7 58
FERARTE), B 2B B bE -3 1 T R AL B I
(CsGaT)J& A ik 7 51 T RNAI AR 5 N
BAEH S AR RNATH ] PR 2 1 %508, 1) A% 33 )
A1, RNAIBEANHICSGaTIE M 23k, MiHl LA
ImE AL SN, AL B ) LAS 36 B A, i
LA R I RNASZ 52w, AT RS8R 5 B A%
P B DR A (1 CsGaT LA

SRR

KSR T 5T e S CsGaT 5L IR (7] Rk i
12 e HIh RE BT Ve VT E B2 IEAERE AT
R I R IR, A SR 2 T AL
7% B4 J5URR 231 45 KA REABLIX — 4 Sl A 0l
T R R R AT TR . X R TR R
I R IGIE

Wb SCpTA, AR TR AR LR R, B
W A7 5 2R L2 AL . [N 2%
FRIBAHESTIEH, A AT Fe AL A L 2R
F5h, DIt T LSS se B A 4 1 GaTHE R, T o
T GaTHE DR, T LURE S 25 B 3881 DR 1

(==

PR ATC R AP A RGN 5K 58 K
T OCHRKT ARG S s AT RN 2 58 206 S
AR RS R M. AR D LI R B 2 R SOA

B
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