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Abstract: Anthocyanins are widely distributed water-soluble pigments that not only give the fruit

colorful appearances, but also are important sources of natural edible pigments. In recent years, the

interest on anthocyanins of solanaceous vegetables is increasing. This paper summarized the structure of
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anthocyanins and its biosynthetic pathway, the structural genes and regulatory genes involved in the

biosynthesis of anthocyanins in solanaceous vegetables, as well as the environmental factors affecting

the biosynthesis. This review may help clarify the synthesis and regulation mechanism of anthocyanins

in solanaceous vegetables and make better use of anthocyanins for quality breeding of fruit colors.
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Figure 2 Biosynthesis pathway of anthocyanins[3’5'7]. PAL: L-phenylalanin ammo-nialyase; C4H: cinnamic

acid-4-hydroxylase; 4CL: 4-coumarate-CoA ligase; CHS: chalcone synthase; CHI: chalcone isomerase; F3H:
flavanone-3-hydroxylase; F3'H: flavonoid-3’-hydroxylase; F3'5'H: flavonoid-3'5'-hydroxylase; FLS: flavonol
synthase; DFR: dihydroflavonol-4-reductase; LAR: colorless phytochrome reductase; ANS: anthocyanidin
synthase; ANR: anthocyanin reductase; GT: glucosyltransferase; MT: methyltransferase; RT:
rhamnosyltransferase; AT: acyltransferase; GST: glutathione S-transferase.
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Table 1 MYB, bHLH and WD40 proteins involved in the regulation of the anthocyanin biosynthetic
pathway identified in major solanaceous vegetables
Type Species name Latin name Gene name Type References
MYB Eggplant Solanum melongena L. SmMYBI Activation [12,30-32]
SmMybC Activation [33]
SmMYB Activation [34]
SmMYB6 Activation [18,35]
SmMYB75 Activation [36]
SmMYB113 Activation [37-38]
SmMYBI18 Activation [39]
SmMYB86 Repression [40]
SmMYBLI Repression [41]
SmMYBI19 Repression [39]
Tomato Solanum lycopersicum SIANTI Activation [42]
SIAN2 Activation [42]
SIAN2-like Activation [43]
SIMYB75 Activation [44]
SIMYBI12 Activation [45]
SIMYBATV Repression [46-47]
SITRY Repression [48]
Pepper Capsicum annuum L. CaMYB Activation [49]
CaMYBA Activation [50]
Potato Solanum tuberosum StAN1 Activation [51-54]
StMYBA1 Activation [53]
StMYB113 Activation [53]
StAN2 Activation [55]
StMYBATV Repression [56]
StMYB44 Repression [57]
bHLH Eggplant Solanum melongena L. SmGL3 Activation [58]
SmTTS Activation [58-60]
SmbHLH13 Activation [61]
Tomato Solanum lycopersicum SIGL3 Activation [62-63]
SIANI Activation [64]
Pepper Capsicum annuum L. CaMYC Activation [65]
CabHLH Activation [3]
Potato Solanum tuberosum SthHLH1 Activation [53-54]
WD40 Eggplant Solanum melongena L. SmTTGI Activation [40,58]
SmWD40 Activation [66]
Tomato Solanum lycopersicum SIAN11 Activation [67]
Pepper Capsicum annuum L. CaWD40 Activation [68]
Potato Solanum tuberosum StAN11 Activation [69]
StWD40 Activation [54]
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Hserp, ZEIL CHS. F3H. F3'5'H. DFR
M 3GT ¥ fKF-FAET R H A R BRI
G108 TS g ik WD40 ZE [ StANT ffi
i IEIN StDFR BIFRR7KF B, EERTTH
FUERE N, BB amE™, FimzEmorh,
WD40 % 4 SIAN11 5 bHLH % %K (SITTS
M SIGL3) MEAEM, 5 MYB (SIANT1 A
SIAN2) F1 bHLH %% 5% FJE i MBW & 54,
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JE5 SIDFR 3k MAET ZH B A W7, H Li
LR, SCAEMEARR, T WD40 EA
SmTTGI1 7] 5 SmCHS Wash 45 &, ik tE
AP, AT, WD40 1EfEH R E M
b AR R Aer TR U R S B T4 S R R
VEF M Rtk — 2098 . i BB B Erh b, 760
FLEE 3 b 52 WD40 55 s N T IR SE b 4 /0
WD40 £ 17 MBW & &9 2 nfaf 5 MYB Fl
bHLH JL[EfERETEE R A Rt A feik—
BHRE.

3.3 HiiAEREF

HMBEHARHELS S TREAT RS
B, W bZIP LSRR F HYS, 7E)61E 5 AR
A5 E g LA mEENER . EFmT
SIHYS e BRI G E BRI A K
HEEB ST U G-box FPE ACGT Joffmy
CHSI. CHS2 F1 DFR) fRiF#E# £ ZR,
MUTER SIHYS FER /b T 16 R gl
MR BB, Falith B-box SR A T
SIBBX20 H:PRBy5e /K- 5t e i =1
R EM 5, SIBBX20 A DL B #4545 78
SIDFR WA shF FiiGHFRGE, imfe sk Fih
EE RIS,

BT MYB FHi&¥), W58k KU RNA
(microRNA, miRNA) 7E % 5% )5 ol i fE & & 1
B4 32 2, U miRNASSS i o 41 il
R2R3-MYB % 5% 8005 P g L K (SIMYB7L
M SIMYB48L) TEF AR IRIL, WA THEF R
FEA R RO RS [ 50 € 11 T % S I S A
IS8 miRNAS28 FLEH LI, miR828
HEOREEAORXRRKERR, FIEOE
X F R K F4A%, R0 miRNAS2S AR ik ] fi
fifi T4 b 28 iy B s 4T (A H TR Y AT
K miRNA X EH = R A RE Ik b Tk
BrBt, miRNA 7EA[FE/EY rhanfi kil (fd i ag

http://journals.im.ac.cn/cjben

AT KRG ) mARE, HASSH
2 53 PR -2 AT iR [R] 9 5 AE T 3R ARG A
AR BIL ] 25 [ RELHER 143 1S DF T

4 BHLFEHEKNEZE

WHERTMERZBLFARHRE Ak
W IRLBE . UK. RaESE) RBGERAIEE, X LEA
2SR A AR E RS B A A R Y
TR AL S IE T R A SR,
4.1 xR

MR AETF R TR BNELEARHFZ
— o SRIGTT R Z Y AT R AR
hne Stsm Ay LA s ot i 5L 4n COP1 i HY'S
Mk, NI ZHA 7 BTk
Hh, SCRWR ST R WAEY G . 7RIk
EHMNEICR R E P AE K BT REAE R
gD, Hakzz, TRl igt uv-A B
SRMGEE A M, UV-A B T
T AR L T B ™, K
JCHY LRI I, A R AEE =R S R W
SR 3 G R R AR K B AR AR R
T R A BN BLg A4 ] Y R
XA R FE PR N A6 R 1A 06 B 52 e AL ER
AJSAATE]

S AN B AR 2R S = s ) A T
AT R TAEY G BER MmN, 8t E
BL3E 1 75 1 R2R3-MYB 8% s2 [ R &
T IYA Ao 38 AT X 5 O RN 55 56 43 1) Ak B ) B
P 5 WA /AL A6 T 2= 1T S A R B, #%
SEVAEE N TS FE R SIAN2, SITTS Fl SIMYBL2
TR A B L TR e A Pk P e 2 A
SR S E R 3 AN 5 53% IR 7 10 5% Wi 1% 38
IEA—3, ARG, Fmghd b
SIANT Feik g3, i e BB - R g
F CaAN1 (55 % A AR AR 0 IR e J2
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fififial MYB 512 5 R H AL
il i 75 i — 2B 5%
4.2 RE

TSR AL T R T R R A
WEER 7, ARSI TS R4 g,
SR AR R AT A b . A IR
WS, SIANTIL il SIAN2 W& #BRETS
LR AN G AL E R, M7E R OLELIE &
T, HA SIAN2 7B SR HA PN B H R
B BTG S R, Rk TAEE R
RIRAME T, i3k SIHYS B[R A3 kb b
SERY LN CHS . CHI F F3H (36 ik B #THE
HENMBTEZRH T R, EmiREr
T, BREAOZER SIMYB44s = E R, TE
KR R T R 335 L B StMYB44s 33 H 1
il DER )G sh 1 1036 P 1 A B e
ZT IR EPT ) Leon-Chan Z5HF5Y & PR IR Ab
PR RS T R RCEFT TR AR E R AT UM OGS
L CaF3'5'H F CaDFR (335K P58,
Zhou %5 R I, 3 M5 ALK SmCBF 1, SmCBF2
Fl SmCBF3 TEfiFHiEr il S E N, Hrp
SmCBFs il SmMYB113 333K 0 45 T 0 &
HEH RIS EAET RIS R L
K5 b, SmCBF2 F1 SmCBF3 (it Rk
TR ST EMRIR A T E R AR RS,
RETEMM BT R FRE T mE #1717 —
SERfESY, ARSI N AR R A G U 4
TIHEHHRAIATE A
43 HME=R

T ZH BRI Z B LKA K R B
o HEREC IR R AT LUV AT R A T R TR
WA I, 8T VR PAPT IR Y 3% 18 g 4
WHRTHE,;, EREITH SUCI (sucrose
transpoterl) FEP B AEFEAL T HALH R 1
R AR R L E e w0 el

: 010-64807509

IFHILIAL papl-D 4HAEEE IR & BUAR TR A9 AL K
% (IAA. NAA Fl12,4-D) F8i@EHES 178,
GL3 Fl PAPI BER )RR R E
Y& P, 75 R (abscisic acid, ABA) HL[A]#
AL E RGN, ABA BT T4 5 &
B, EH RFMHEILE SmGL3 . SmTTS Fi
SmTTG] WREEAHBNIGE, EHERTH
St TR, R AR AR R R AT
P RZTTRER, HURSE 6, SR,
HH . A s, EXTFARRGRNS
SEFIAS [] b A A P PV B L A P s i) 475 55 A B
MR .

5 REER#E

BB AR S RLGE S AT R AT & BUE R
W BE RN, T T b &
I a8 T AR Z2 K0 5 25 44 35k R R 8 42 3 R 9 36 UF
THIRE, KREEMERKREIKESEETR
HEA RBIEM G, HAixEds ZH 4 ik
HFEFSE A Z ) CHS. F3'5S'H. DFR. ANS.
GT %5 K HELE R LR . UL, 25 3 R A0 S5 007 58
Ao HIIRE, M ATRE X IEE R A K
AR G = A S5 SE R 1) ik
BRI S, WaNUE MBS EI@,; i HAE
ANE R 25 R SE R ) T BBtk A 22 5, R
BEAE A BREE 3  BH A 45 4 6 DR i D e X ifE— 25
TEERIT G MEAEEE L,

Har X FiEREm R K2 E£ b E
MYB %R HF, MYB % RIHFREET ZH
BRI AU, LR RRIE AL
FATME R, REIMHIE S RATMBLER; mH,
MYB % 5% K 7Bk v] B 82 1E 254 3L B )
BF, WMInsE I E R T NER, X5
bHLH ZE 11 WD40 #E [1E % MBW Z 54,
PSS RN B AT ZFM AR ZR,
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[T MYB % 5300 D7 A i R 2 8] a5
4+ 5 bHLH HOsiZs G shFrsis. A
J&, HX MYB s ihi] B F A R R gk 58
HR IR LR S AR R — Y . EH
DR LS8 B2 RN 11 B2 At A kL, IR BSA &
PR ot SE R, ESEAS . LB MR By AR (A
W TR R, AR kS 22 AR SSR Bk
SRAP #rict, FFREMEE 1 BIIETH R 14 UM C
FEEPLE b, I FRREF RS %
[FIIEE X 5 MYB B 5T PR, B
i I vE ke 1 S AET RS MR MYB #
B 1S R 5o G = Wl 128~ P B R T S
DA B A 550 46 5 2 1 A U R R AL
il M, bBHLH. WD40 85 HAth %% 55 K 7% 4
BRI B MEEEZEN, EFHXE
/b, A miRNA, BBX FGEIEHF WRKY K
T 5L R X A6 T 3 1 A B VR A R IR A B
IEo A5 REE SR FBR T 52 an R g AL Tt 1
AR, ATRER 5 HABCH DA G . AT
RAT AL T Z W EY & BT 2 b s ZIEN
B AT, WEAE—ERTH R, BIE
ABHRHFEAEE R A R R T, afarsg e
R AR B EA ST DLl IR &SN
S PR S5 ) 1o PR -5 235 4 ik R R 8 42 PR 22 ]
A AR 2 A8 R G UL AR 2 R H
Zhb, RAR S sk N TS R AW S
BUVERT, X FERBIET R AT Ry W4 LA &
B X o
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