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Advances in Molecular Regulation of Anthocyanin
Biosynthesis in Lilium

FAN Wenguang, CHAI Jiajing, LI Baoyu, TIAN Yaqin, TIAN Hui, REN Haiwei, BAI Peng, PAN Xiangyi
(School of Life Science and Engineering , Lanzhou University of Technology , Lanzhou 730050)

Abstract: Lily is a perennial bulbous herb. Lily is one of the most important ornamental crops in the world
because of its dignified posture and colorful flowers. The underground part fleshy bulbs of the edible lily can be
eaten, and some species can also be used as medicine or extract spices, therefore, lily is a plant resource with high
development and utilization value. The differences of the types and contents of anthocyanins and their
distribution in different areas in petals result in the color diversity of the ornamental lily and the violet red change
of the edible lily bulbs at the late storage stage are mainly caused by anthocyanin accumulation. Anthocyanin is
widely distributed and an important natural pigment in plants, and its biosynthesis is mainly co-regulated by
structural and regulatory genes that interact with environmental factors. Anthocyanin accumulation after
biosynthesis is regulated by transporter. The variety of flower color is beneficial to improve the ornamental value,
while the violet red change might decrease the quality and commodity value of the edible lily bulbs. Therefore,
this study reviews and summarizes the structure, biosynthetic pathway, transcriptional regulation and transport of
anthocyanins of the ornamental lily flowers and edible lily bulbs, and the exploration fields and trends were
conceived, in order to provide a reference for deciphering the molecular regulatory mechanism of lily
anthocyanin glycosides, as well as improving its content and accumulation site.
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1% 7 (Anthocyanin) X A O R H ML H R
1,z 50 A TR A S0 AR 2R e R
SRRV E ONEREEE R 2L A R R
Y& p) EEY) A 2 — o W] = RO 45 AR
HH A G R, X T R AL B R
HHEAEEME L WA, FEAYARZ R ALY S
LY ia AL IR A B, 2
PRI I8 SO W 22 4% AT D6 DTS Bl AE )
Bz R A

HE 2B A F (Liliaceae) A 7 )& (Lilium) Z24F
A BAR IR SR, A TR akiiA X, 296
1O~115 A FP . ARHEhRe T A & NS E A .
BHEARWE A A3 RES, M E AR
Z A W BT 2R ER A a2,
5 W A & (Lilium Asiatic hybrids) . < 77 H &
(Lilium Oriental Hybrids) Fl—YE Wy A=/ &, Gl g+
B & (Lilium speciosum Thunb.) . ¥ 4¢ B & (Lilium
cernuum Komar.) WRYL. & (Lilium regale Wilson)
&, AEOACE AISAWE N LA AR S
EE AR . HETC AT RS
DU SR m A R 2 ey, g/
A DM B R, 2 s e i i L
R REEHE SR FLEAENA S
(Lilium. lancifolium) . J¢ 4 H & (Lilium. brownii var.
viridulum) UL} =% W B & (Lilium. davidii var.
willmottiae) 55 . VPRI IR E I E A WA
FRifE 2 — SRR M 32 B 2l e v £ 25 3 A 5
KA LL A AR, T BOH B AN A 0 o %
(R S 3\ h = NE R = NiUE e et I TR AL EAWIR
SIEH TR EA

H T, ¢ T WH E A48T 1 L i 5
otz ZREE, A AR RN T EFEREKRNE
H P M DL SE A 6 ) 40 F 3 s A A1
T A G B A58 7 24Kk 3, T2 LB 4+
J2 T A A 5 25 A 0 75 T Sy E R i e S
o R, AWESE R BAs TR A S
A G20 HF 1T R E Y6 B B, 251 JE R R
P 1T HE RO AR 1 IR By R, DU A 05
A A A R ARG R E AR SR DG 5 4R
=%,

1 BAEBTEXENRGRER

MACZEGE K EoRF AT 2Rt 6 MAET
2R (GR D) MAS TR 3138 1B SR 25 5 T8 U

AP ARG R 3,5, 7- 3 3-2- %
FEAR I (3, 5, 7-Hydroxy- 2-phenylchroman ) ( €]
LA) , N5 2R B R 24y U A AR R Y C6-C3-Co AL
SR FIE )G R WK S AR S B &
P AFFERIET 1T S BB i 25 5,
B T Y+ 8 2R RE .,
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Table1 Six common anthocyanins in substituent types
and colors their colors

U S Bt B2 B

Anthocyanin types R1 R2 Color
K45 2% Cyanidin OH H 2148

KEEFEZ Pelargonidin H H [EEARE)
K IHEEL & Delphindin OH OH HEm
A4 K Petunidin OMe OH - FAR N
A2 1E 2 Peonidin OMe H - FAR N
i 2% % Malvidin OMe OMe wEA

RITAGHEMNE G h—Leer 6 R R 1L
R LR H 45 & 3-0-B- 2575 1 (Cyanidin 3-O-p-
rutinoside) i FEALFH 1, REH K 3-0-B- =/ 1 7-
O- B - %] % B (Cyanidin 3-O- B -rutinoside 7-O- -
glucoside) WK EALT 1, Ja H ATEN D E i Fh b /b
TAELE Lai 85 0T TR A G2 BT
B s I RR AR LA, R IR FEH R 3-0-p-%
BTt FEALAET Ry BB R AR B e v,
JaE W E R T, RGN A ERYS
WHET T EIEME, A, WY E G R 5 F
Lollypop F1 Tiny Padhye [ I 4£8% F 4351 A 3 €2 il
1, R B BB 40 ) 2 AT ER 6 [ e WL
A ARk AT R R HE 5 R 3-0-B-57F
B S R B A ) A 04 [ P S e = W
A A, Liang 552X B A W 20 i 2L 175
I3 B8 R A2 R -3-0- 2= 5 1 (Cyanidin -3-O-
rutinoside) 55 7 Fi 5 52 A AH G B S (4 K HLAK . Fan
RIS X AR, 7 AR SR e AR i 22
ME A 8525 R A2 K -3- 2 & 1T (Cyanidin -3-
rutinoside) A K-8 3 FE . AT LR AR
(1 1B) XL A=W BT | & i WA T,
FEIP AT FRf =R AL

1E4 Mk R T AT AR N A1) 6 L
P CE A, A U R E TR QiR AR
532 o ML T A6 ORI T 3 1B
(2) 55 1 Y BORVT 2k A A i A i 12,
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DAZRTN 248 A AR , 7625 TN 24 R fiff 2 i (PAL,
phenylalaninae ammonia-lyase) . A 4 i -4- % 1L i
(C4H, cinnamic acid-4-hydroxylase) fil 4- & & [ -
CoA 3% %} (4CL, 4-coumarate-Co A ligase) F i fk,
TR A-F ST A, — BRI B O RIS &R
#:4% (GPP, general phenylpropanoid pathway) ' ; 55
2 v Be LA GPP ik 427 W) 47 S ME-Hl T A SN IEH , thi

E1

Fig.1 The core structure of anthocyanin(A) and cyanidin(B) "%

EREE s 2 s ETey LS mom WA

Phenylalanine Cinnamicacid P-coumaricacid  4-coumaroyl-CoA l 3 * malonyl-CoA
CHS

5 /KB4 B (CHS, chalcone synthase ) fii AL T il 25
0 1 A K B | 452 45 28 45 7K R 5 A4 i (CHI, chalcone
isomerase ) 5 F4 b A5 R i Ay TG €0 1) il 2 35, RS HE
Lo 5 Ak T (2 Hoe R 3- 72 A6 it (F3H, flavonoid-3-
hydroxylase) . # %] 37 - ¥ Ll (F3” H, flavonoid-
3’ -hydroxylase) . #{ bifiil 375" - ¥ ALl (F3° 5 H,
flavonoid-3’ 5 -hydroxylase ) ) 4k 7 B i Jc (4. 19 —

B OH

EEH(A)RXFEHE (B)HERLR"

3 X R BRAhEE

0 Bl i
Chalcone E/TE Cytoplasm
CHI
e
Cyt:)plasm Maringenin ﬂlﬁ?
------------ 1| lFBH
—Epeg N —EuEm TN s e
Dihydroquercetin Dihydrokaempfero Dihydromyricetin Flavonol
L DFR lDFR lDFR
ReXERE FTeREZER

Leucocyanidin

FEEEE

Leucopelargonidin Leucodelphindin

YR EEES Plant cell wall

ANS ANS lANS
L — o =
L | !
‘gb- ____________ i lGT\ MT. RT. AT EiEE
( GST Fh—a=i Procyanidin

Anthocyanidin
.-—'-",

LIHE BN A AP EEAAETT 1A RS TE ; PAL : FR N R BRAF 2B ; C4H : IAHERR-4-5 ALl ; 4CL - 4-F5 T -l A 144286 ; CHS « A R A5 Al 5

CHI : 25 SR S M Tt s F3H : A 3-8 A0 F3° H: B0 3 -5 A0 F37 5" He B4R 3757 -840 Wt FLS « BEMAMEA e ; DFR : — & Heiis-4-

MU s LAR : JC TG (6 2R )5 ; ANS : 16T R A U ; ANR : AE T ZR )50 ; GT WAL RS [l s MT : FILFLREIG ; RT : R WFE RO Il ; AT - b
EEFSIG; GST AW H B S- 54 F51H

Red box shows the main anthocyanin synthesis pathway in Li/ium; PAL: Phenylalanine ammonia-lyase; C4H: Cinnamic acid-4-hydroxylase; 4CL:

4-coumarate-CoA ligase; CHS: Chalcone synthase; CHI: Chalconeisomerase; 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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Fig.2 Anthocyanin biosynthetic pathway

[24-27]
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S (AL Al AR R AN
) B3 BOE S MEE G, B e A0
ifi] fi% -4- 14 J5U i (DFR |, dihydroflavonol-4-reductase )
ML A I A T R Y B OC (A T R SR A A
1 H & A A (ANS, anthocyanidin synthase ) f*)
AR TCEAET = WA LT &, i RS,
# i (GT, glucosyltransferase) . B J& 5% % [iff (MT,
methyltransferase) . [t 344 #5 ifi (AT, acyltransferase )
EXAET RUEATIN TR s tta e e & 11>, i
e B ER T B RNt . BAR6aE
SR G R A R A AR k2R oy
S AR AN R B

2 FEEREXHERER

1 EM Y A Y& Rt CHS . CHI 5
F3H % R 45 LR DFR \ ANS 2 UFGT %5 . 3
G5 Ke) I DR T G B ) Tl A 10 8 B o X A T 1T 485 4 i
HIRFRAERE ) A R AR AR R T2 K
A AU T T2 R Ak TE
AR T EE TR

ZRJ7 A & Sorbonne N & F AL H I A,
A — [l )& i 4 Siberia fE8 A4 F1 €5, Yang 25152}
TH VTS, RBULT A A BGRE H

SEMYIEN, AL 45 PAL . CHS . CHI .F3H .,F3 H .DFR,
ANS 7E Sorbonne /L #f R BB E & T
Siberia, B A 5 1) 45 F4 J PR 28 X AR 7 1 (1 I 23
FEL ) OB RO, , 491 4 CHS . F3H \F3’H .DFR il
ANS¥E Lollypop #3 & _F4E 9 /i # Tiny Padhye %5 &
TERE R A F ki i T 3 I AR A
Fan 251 & B (0 BRZAH LG, 2827 fa ab B4
M NEH A28 0 CHS . CHI \F3H . F3 H . DFR ,ANS
GEEMIER RS B

Bt LR v PR R TE B A AL s T T,
Z 5 H AT T YA B S5 5L H A5 DL se ke fil
HAREUE (% 2) . CHS J& T ISR i & i (PKS,
polyketide synthase) X% , JEAH Y B TRAL T A4
A BB AR OB — A 0% Bl R RR B O
Nakatsuka 25 B3 MOIE I B & Montreux H kS CHS F
DFR ) ¢cDNA o B , 3 & B i % 4k 3 56 & 2
LhCHSA , LhCHSB , LhCHSC 7E Montreux [/ A {4 1F
B AL 22 FEES UL A2 Connecticut King fY) JC {0 R AL
2 FUMESE Y T 3k, i LhDFR RAEW M E A 1A
ARk, UL DFR LR S5 H AL E A Y
FH OGP R T CHS HE R s 4k G BRI AR A &
Sorbonne F7 43 E 15 8 LhCHS2 LR, #| IR 15 S
A4 JE R IT 2R (VIGS, virus induced gene silencing)

R2 BEHEELNBNEESHSRARETEEYESHERIXEEMERE CHS .DFR F1ANS
Table 2 Key structural genes including CHS, DFR and ANS involved in the regulation of the anthocyanin biosynthetic

pathway identified in Lilium

HaERE BN AR

FEIR Y o AR Yrhettiig E PN
. Lilium . Gene . ..
Gene species Lilium breeding Function description Reference
types name
IR L WM E A Montreux LhCHSA . HAA OHB TS R ] Rk [35]
CHS LhCHSB .,
LhCHSC
RITEHA Sorbonne LhCHS2  VIGS THH AR PFAGAE AL I &8 FE 517 2 TR [36]
=R N
KIEAE Siberia LhCHS SRR CHS T FE R WA W AR B AL (5 A8, 1F L [37]
CHS % FE R 1 A W A0 B 2 5, G 784k
AR -4 R I E A Montreux LhDFR NERIETFHAHA AAH [35]
DFR
REEE Sorbonne LoDFRI,  SIRZRE MR RERIAL (W] iR Ak LM B b €708 gk [44]
LoDFR2 e
A E 4 Lilium speciosum  LsDFR JF AN RAS S HUERE R e 2 ik Z AL TR [45]
BT R HUGRE A KIas Siberia LsANSI. 5UR#iK LsANSI . LsANS3 ] AR ERG LN I - e AL [47]

ANS LsANS2
LsANS3

2 LsANS2 54N
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PEHARRAT 7Y | 8 5 B o ] B 3 Fh g A2 4
A, SEPARIA L, A8 AR . e 1T
T A RN, RIS S A A & Siberia H
SR LhCHS JE ], F s A I A b A i 3R AS
1E SCHIR L CHS e PRUA B R R G0 45 21 S 7 i
H AR (0 R WAL, 5 E AR R, 2B CHS SE M
B AL FE A T LA ORI AE L CHIZ AR P2 B i
T Y G R ASE 2 A CHEEG ™, SEihesg
G AR T H A Sorbonne H v [ CHIFE, & 1
ZIERTE B A A B AR R s R, I AL
TEHE F 45 4l 20 3 R 3 3R /K- TE K B I 03 1
FRERW., MEAEAER AR, ORI HEH
SLTEZHTIE &2, UL LhCHI JE IR A RESL I (6 R FR
R, F3H MY EIEE H YA B i )
— R, Bk B AE DL Sorbonne ARG AR, AY;
Yy vl B F3H 5L H . 3 i > 2 i RT-PCR & 3L
LhSorF3H TEALME v S5 40 Rk B I fE 25 AR AR |
[ EB R AR AUrp IR ES , AR R AR R A
AU EEAR Tk, AW F3HAE R A6 HIE
B R G B AR LR, X Sorbonne 78 4 1T AL
) —Z MIER . DFRAFAE A BEEN T
e, 76— PR T R YCE MY & e s TR s 5 &
s s R, Ak 457 B A Sorbonne LoDFRI
F1 LoDFR2 $E R () M0 B ik A6 €0 BH S 3R Ak 8 T A
H R €07 SRR €6, W] BB thF DFR JE N 2 8 s
TR Er i R AR RS A Suzuki
TEREF 1 A v 3] LsDFR 528 (4 591 % A= Tt X
RAF FEACY L2y h ik Z R H TR, ANS
AL O E R A s R, 2IEE TS
LR AR A B SR . MUY AR T EH A
Siberia H 55 % 5 4 LsANSI  LsANS2 . LsANS3 , #i|
FHAE P B Y vk 5 A AV e I I 48 3l i 246 75 3] BH P A
PR, & AR ST S I, AR T F 3K LsANS2,
1 F3K LsANST 5 LsANS3 BEW A2 BEE KL N 4D R 57
EH TSN, GT 2 MELTE A R Bt 1E 5 1T
M EERBMZ — RGN E A B
il Tiny Padhye * 5 B 15 2| LAUFGT A, 18 3 7]
VR T L )7 A A B 3 Feak B AA, & Bz LI ]
DIVKAZ 3GT FE IR T 6 6k 2k 1) 400 R O 58 A8 A 1 3%
B, R W] LhUFGT 2 1 HA 3GTs S0 ML 51 ) Tl 44
it

DL S5 R R S5 A E T
PG M ERTEE. FEWEE S, CHS .DFR I
ANS %5 R IR TR B R & @

I BN 3, AL A DTER 7 51 R AL
o R ISR AE 2 X AE T 1 6 R A2 1 B AR AR
SE VB LR A, DT 52 0 #0202 2655 1 1 2R )
B TR IR N SO B | o Sk SR 5T T BN
BHAAAET T MENPIRAFE—2L
W,

3 eBFEHERRETIRE

TEYIAE T 00 G i 5 B Rl H B A A 1
(] R4, A DR 3 4 O BR TR S R BE TR 3R 1
FIVE P PR, BV 35 ) 5 DRI R 5 366 PR, 983 R IR i
1 19 7 3% DR 5 3 3 00 B4 ) CHS . DFR F1 ANS
S LA R TR Y I 28 IR T B T H AR BRKF
i ) Rl <4l DNA PRSF S5 3k A A 7] = 22534
BB A0 LR 0 B A0 U R N EE 1 (MYB, v-myb
avian myeloblastosis viral oncogene homolog) . 12 iE-
- 185¢ ( bHLH, basic helix-loop-Helix) £ [1.WD
40 (WD, WD repeat) 5 [1 .52 AR 5% (bZIP, basic
region-leucine zipper) £ [1 . ##4 (zinc-finger) & [
M Aw RV AF (ERF,ethylene response factor) 57~
K, HAET, A A F 2RI MYB #5¢ HF 5K
52 5T AP S AL, £ 4 bBHLH , WD40
LG HAD R N A A PR
3.1 MYB#ZRETF

MYB #5580 H PER 5 2 ARG PR ~F 45
ey Sl T A1 5 O RE e S 0RT 23 IRMYB(R1/
R2/R3-MYB) . 2RMYB (R2R3-MYB) . 3RMYB
(RIR2R3-MYB) Al 4RMYB Py k20 Hoh | &
A PSP I R2R3-MYB 7R P46 & T A B R
frast G I T Ve Rl o iz

LhMYB12 Al LhAMYB6 J&: i 7 & B 2 55 i 2
FAGAETE IR T Abe Sl i X H
44 Montreux il Connecticut King Y 422 43 #7 iiE B §ij
HAEWE e RIS B A5 A € H A [ i PRl <7 45
Z G WS — 20 R B, TRET (58 B R €8 4K
W50 Fi LhMYB6 1 LhMYB12 VA 465 11 AL R
TERER Y e A P A A RIS AE e
E & B LeMYB12 JE A ) 363k e (Rl A6 5 1 7 1t (19 28
AOAR—250, FEAE B R S8 1 A R v 2R T 5
By @ AL s 55— SR K T LeMYBSPL HY L7
[A] LhAMYBI12-Lat ( 73 & F % 9 7 45 Latvia [
LhMYB12 BED BB AL, 78 DR R X 3R ik
PHPER IR AR BE SR (20 ) AR T AR, it 2 5
FEAEE R ZIE IR UCRBE 2 Hehh, el G
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H — iz i DXL [m] s R AR 98 e S B 8, 491)
4N %5 77 4 Sorbonne Hi LhSorMYBI12 45 46 7 T
TE R BE s AR B v 5k 6 AR R
P{ MYB19Long . MYB19Short {844 — 267 9 15 4 il
B A H A R SR BE S A A5, MYB19Long X il
IR BE 23 B Ll A PR 4 /R . LMY BS 19 2
K2Rk 5405 4 Vivian 468 BIAE T TR 2
K- EEA S, UTLER LyMYBS J5 1 & A6 T 1 A 28
D e Aen i I P A X IR, Ak, LdMYB6
SR A 2N A G IR B A A 4k
B PR AT TG B e R 5L 57 Rl b
FEV B AT i, — S 07 9 DR 7t AH 4R A5 30 5
7E . Sakai 5" % ¥ LhR3IMYB1 11 LhR3MYB2 7£
FASMYB HE PSR A — 2L AtMYBL2
[ C2 IR | 329635 LhR3IMYBI 8% LhR3IMYB2 5

LhMYBE_BAJ05395.1_ . .MSEERVSAFESIrSCHIEEPVIRIVEREANT OV

LhMYB12 BAOO4194.1_ . _____ .. liGTHxl v

DRI AT AR AL T 175 K, 1 2R 3K LhR3IMYB2 FEIA
BN R S I AEZR J5 E & Vivian 1, [RIE 3
ik LyMYBS5 F1 LvMYB1 K {di NbCHS . NbDFR Hl
NbANS {15235 F I, 20 LvMYBI1 % 5 [K 3 i 41
il 245 k) JEE R 1) R 3k S P AR AT AR A
AL, AGIET A G E B F 2R
R2R3-MYB % 5 [ i 2R [ IR VR A7 >
U R3-MYB 5% [HF R A5 s E

WL Z P TR R G R FPRA T E A
MYB 5 b e 2R . fr il 3 R 4wl il
A4 % LhR3MYB1 F1 LhR3MYB2 {041
TR R2EEHI, AER G R B R —/N i
AAEHEVE B E A R2R3-MYB &% 5 741 & ANDV
FETP I AN2 R RHIE R ST 37 RPQPR, TE RS K
BRI, RN E T AN2 A,

LzMYBLS_BAU29930.1_ URFMFRTMIGETECSETR SQIRTIVEVAREANT O3]
LhSozMYB12 BAJ22583.1_  HPCTEIAZAIFESTIPTROGSSEITE
LhMYB12-1at_Q¥I40132.1_ HFCTEIASANEETASE

LhMYBle_BBB2777S.1_  _...... MITTASESAFRIQIRASVEVEREART LA
LdMYBE . .M3EERVINESSIF3CMIPEPVIRI LEREAKT OV
LvMYBS_UHY14091.1_ BEQTEIASA IR THETROGSSETEARES
MYBl5long_BBUETE€3S.1_
MYBlSShort BBUETE4€.1_
LhRIMYB1_BBG71951.1
LhRIMYB2Z BBGT1853.1_

HECTEIASVHEGHTHETRAGHSG PEANRE
HECMEIASVNEGTTSETRAGISGROGAREE

ANDV-motif

PSHSNE L 15O KRVRACFCIA N TREQES KCS IETETSVIDCE VNMS EL T FQRERVRACRT

LhMYBE_BAJ052395.1_
LhMYB12 BAOO4154.1_
LrMYB15_BAU29530.1_
LhSerMYB1Z _BAJ2I2583.1_
LhMYB12-lat_Q¥I40132.1_
LhMYB18_BBB2T7775.1_
LdMYBE
LeMYBS_UHY14051.1_
MYBl5long_BBUETE€3S.1_

B = fnofa WO 0ot O o
A
i
m
B

MYB19Shoret BEUETE4€.1_ (T R 1 ERSKER VIVECR. .. ... ILFRIREQEVILERNNSNIRMEEQ
LhRIMYEL BEG71S51.1 LI T ECE D. T BLelRTE. .. ... .. ... EHRMIGHNEPTEREQEE .. .. ... .. .. .......
LhRIMYBZ BEG71852.1 |CORHEERS =11 SRE TRRWELMEMRIN. . . ... [uneas IrRERECORQ .. .o .. ... .o .....

R2 Region

EESKREVEVECE. .. . TEEPIREXEUCISCHNSWIRMERQ. . ... .. .. .. ... ..

LISGIENDGERGRYAADINEORFLIRARMOETCHVER .. v oo vvev e ene e
IHVERE. .. ... 3 CERCHRSNETMERG .. .. ... ...........
VEVEQR. .. ... ILEE] CLECHMNSNIRMEEQ . . -

VVAREEEYCGRIRNA TR SEERCEERARCOETSEVER .. o e v e e mnn e
gu:umnuclu NP ECS IETETIVEDG. - v v e mrmmmnnnn
FESERRIHVERR. .. ... ILERIREQEVILPRNNINITMEED . . - .
HESKERMVECE. . . ... SErPINE LEUCIECHNINIETRED . ...

— o0 o000
RE2ZZEZEIAET

R3 Region

R2 FIR3 458 T AR (K ZRARIC s ANDV L5 FIZL ATEAERRIC ; AN2 WE2H 9 £R~T 547 RPQPR T (T AERRIC
The domains R2 and R3 were marked with black and long lines ; ANDV-motif is marked with red box ; The small motif RPQRP
in the AN2 subgroup is marked by a black box
E3 BAESEHEXMYBERETFHEFILLI (Mo aEER)

Fig.3 Multiple sequence alignment (partial amino acids) of anthocyanin related MYB TFs in Lilium

LhMYBI12(BAO0D4194.1)
100 TLhMYB12-Lat(QY140132.1)

32[ [ LhSorMYBI12(BAJ22983.1)

00 100 L LvMYBS(UHY 14091.1)
LI: MYBI9Long(BBU67635.1)
54 MYB19Short(BBU67646.1)

— LhMYB6(BAJ05399.1)

100 —— LdMYB6

— ol

LIMYBIS(BAL29929 1)
LhMYB18(BBB37775.1)

[ LhR3MYBI(BBG71951.1)

100 | LhR3IMYB2(BBG71952.1)

E4 BEESEHEXMYBEREFHRZELZEN
Fig.4 Phylogenetic tree of anthocyanin related MYB TFs in Lilium
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