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Advances on Visible and Bio-safe Selectable Marker Genes for Plant

Transformation: the Genes for Anthocyanin Biosynthesis
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Abstract ; Controversy on environment and food safety of transgenic products mainly focused on its containing antibiotics and
herbicides-tolerant genes as selectable marker genes in recent years. Therefore, it is necessary and urgent to find safer and more
efficient marker genes as alternatives. Some pigments, such as anthocyanin, synthesis in plants are controlled by anthocyanin
synthesis enzymes and transcriptional regulatory factors. Some studies have demonstrated that visible color changes occurred in
transformed phenotype by introducing these genes into plants. In addition, the products or intermediate products in anthocyanin
biosynthesis pathway are all natural pigments which are benefitial to human health. Therefore, the genes or transcriptional
regulatory factors responsible for anthocyanin biosynthesis could be used as selectable marker gene in plant transformation. In this
paper, we gave a brief introduction of the research progress on plant transformation with visible marker genes, which was expected

to provide a reference for selectable marker safety.
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PR TR R R A OR AR R A AR
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Y1) DNA A Bt (45 CHS mRNA H.#M) 4 A 5L
pBR322, 3 H T AL K FF I I K RR1, &I TE
HESF 20 i, CHS mRNA 75 5 & A R 2148 4k,
Elomaa 5“1 &4 gafAE YN 48 CHS 14K L
cDNA 22 31 B AT 17, F-A 35 W 38 A B0
5 ERAAT R IR, K BAE R 37 CaMV 358
IKEN N, 5 L cDNA ] 1 H AR T 4B R H
B, LA R R R T R E R, BT
EH RN ER, J-A R A E WY
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HAHYIIAE B P43 25 3 CHS B4 K cDNA TElE,
HEAA TrCHST  FE3E MK LA TrCHS T S B AR 1
—/> RNA T 78R IR R A 55 L 3
AR R D, B AR SRR AR 6 R AR
WA R, FACARARIEAE R ] 7318 3 28,
B2 AR TR AL BT s 8 S AR AR AT ] 5 26
TR AL R AR AR AR D O 2 AE
FEAEEO AR,
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H RO BRI — O, 7Y o TR
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Ji ,vanTunen 57 {E I 22 25 v 2 IRAF 48 1~ CHI
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YR BT R AR Y 5 4%, B2 T 55/
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e o B3 CHI BERITF R AL REAE AR, 3K75 T T,
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17 RT-PCR #1 Northern 23843477, 45 FAE A, [A] R
TSR 6 BEAH LG, % AL SR v F3H 3 T 70%,
HPLC-MS A B, SR ih A6 = & 2 il 208 b,
B s T

14 —SEME 4-1FRE

T H A B 438 )R ( dihydroflavonol 4-re-
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Glory™ ) FEAR Y, > BEDR IR 5L Ak ) AF ik 1) A A 52
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W38 fEtK , e B iz B K AE A6 h 3R a8 B o, 7E M A
R RIBH S, FEZE R P AR R, FASMEI
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A s i — 20 T, — S 56 H 2 RS
A AR T AR O A 35 R R 97 B T 4 ok el 5 | /e B
SRR DLERTY VR T AR B R B AT
B8 N AR T 2R A B o k= 2k
bHLH MYB 1 WD40, B TR B A, K
2R R AR R A AR R i bk = 2
SRR E AR H A A S A T
KA WAL BE— A T s RE 0S| AnAE oK
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sk R B K, A ARZ , HL&% A R-sc Le,
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o A AT 2R SIS 3 2 Gk 1 A R R S U Y 57
5 DA IR PP A R T — A R
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(V30) Mt e P 1 S 8 R SRS B il 451
BPFF (cat) UL FIRAE ARG chs A 211
X(V30) . HXAMRGHERFE 355 5/ R ik o
Mt A SRR BT A Ti Bk AR L, T
AL RA AR RARR RS DI E CAT WM, 4553k
S IREAEFHICE B K 220 bp 1 chs A 3T A
B A T i JE DA PR AL FE S5 PR AT 2 A1 175
PRI YRS TN -67 ~ +1 [ 7 B, e A
A A AEAT RE AR S VR Gk (B AT SRS S 8 7 A
ik, HHAEY) A chs ZER B G 2175
HEAT HOAE, 455 SR 2R 43 BT R I B i 22 7 D 4 2R
FRZERA % 72 4~ tf TACPyAT T4 (-59 F1-52)
Z 5T chs A ARG ERFHERBNMT, 4
ISR AR RS B T XY355 5
FRAEE RV RN Lo IRIM HE 1 R P 22 18 4%
& pXY60, L) AR 98 4 ¥T 7 ( Agrobacterium tumefa-
ciens ) -4 AL EE ( Nicotiana tabacum) Fl
A AR S L AR S AR 2 B,
AEFE AL MR Y A6 0 FO A, e BE DR AR AR (LR A7
TR e e DR B 46 €5 FRIR £ (88 1 T 400,
B EZE A AR (o AR R A TR
SO RIHAE T £ A R YE T C1/B-Peru 15 3
TR AL AR — A B PR 2 R
SR s S S R bR R 2 3
CaMV358 Ji3 8 7l . 20l A T KRR, kA
P AREBRELE oK IR ML P BRI 3R35 . diHE
eI R I S S G i
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MR BB AETE R A G, Bz A (R4 H i
) sl T FER G i X2 1k T P31 ) AR
PRI Eh R AR AR A 2 5 BB O A — T
A PERERRICHE A DL AR 7 5 R Fn i 6 A

W-RIREFER PR IC SN, b, hfiTricar
i LA M A A K B AR, WSE
JEAME R BURESR (0 RNZT (8 B B2 2%, T PCR 754G
W MYB10 P (A7 7E, 25 S0 B S A ME AR 1)
LIRS B A MYB10 JE {H &4 MYB10
TR AR LT ), e AL B AR AR AR SR
EM FAREA TR TR R HE SRS
A WA EIE T R MR, B EHA MYBIO
FEP R, A S A R 5 AR S
X 4 A IAETT R4, Bt MYB10 EEPK A] LAAE
SEARL  BURE AL B S P AR B AR 0 R R AR
FIREE R PRGN
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Pandey %% FF & T — Ff i Ak A0 R AR B A A
Br SR 5wk LLFR Gk T R R M SRR T
AtMYBI12, B ¥ 2159 8 — > a] A9 25 75 1 %
IR A RN B & T AR B s AR A ek
PRI ) 28 3, 5 55000 ) %) R R, R L 2
o ERHAERNE A8 RN a5
FE P AR LB A RO HR 5 LA% . Butelli 2605 L)
Delila F1 Roseal FEPR LA , % 4k 75 it A A | 15 2]
THEACRERE , B AR R T S T S R 7R SR S AR
ES RS FIREN T, 46 R & UK V-2 5, i 3 il
S B IR, AR RS, Lloyd %% ]
FKRIAETT BA TR Le R LIRR, K
FESLDUR R R RE 1 A8 (0 % AR T ARk, i e BIR
LI E ARG RS 5, 5 LA, Kim 2515
Bk B ERA AR 1 BT R4k f s 3iE
AR A R B KA T 2 4k, i B 3% 1
RIS S TR T, FAAE 1990 4, Napoli
T SR A A R T A B TR A R SR
Ao AV ISR A 429% B 55 A AR BR 5048 (0 2
o, e 5 H A e, 5 Kim 55 058 45 1
FZIE . Napoli SFiRAhy & Az X Fh B G2 1) vT fig Jt A
T ASMNE CHS BN 5, 2 4 Lk I CHS
LR B 22 B T L IR R A IR 3 R
el AT 3 3550 PR W I W 35 A L2 B A 35 PR ) 52 3]
I BL G AR A LA 4], Shimada 25 F F Hf1
I HE Ja 7 R AR 22 4 TR A 2L 68 1)
R P B T8 B4 i & AE
o Liu 25000k A URI IO FE JEF Tagl J¥ 54
AFNJH BT CaMV 35S FIE KT IEH R ],
I FHACIR R R | & BUFE AL R v B 2 Bk
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Liu 2500 A0 8 nT bR 10 3 5 4 etk
M, SR RE A WIHA 23 L0 A XS PR 0 e 1A
P A RR 25 55 5 AR 76 S5 PR R} IX 4y
ok, ok A FOKRMIREEIET R AEY G BGERN
SR it T E ARG, G T B B A
R o TR B R B G SE A A, LA — A
FhF5 5 oK ERER (13 ) R 3K 8 A4~ S TR
TFHEEH (Bp F1 CT) Rk, 3 754> PR 7 iR FDR
WZAL R R T DG BGER, T K
P EHA R ERaaRIUH, XA S
B R PTEAR IS P — A B AR 5 Ak oK A
B, 45 FUE IR g IR AR 2 T B R DUR, A A%
SR A R UURR T, 1 3451 DNA 5
Bk BB S A 43 10 B X A4 R IR
] FAE B R AR AR iC 6 N, B AR DL
BERRF Bi M C1 DL TiEARIC I H epsp BIAE
YRk AR pBACI009 ML, LI E K A 3E & 501
MG R SZ 1R FHIE A IR EA T Ak, S IR oA 7
A R R BB O A, RS T 75 MRBUMEAE
PR, o 43 RREE SRS AT, T AEAR A 18 #R7E
WIS E KB B R IR e 4 55 0, 8 N4 s R
FEA R R LR 7, NN T AT BB i
fbAtifk., PCR Fl RT-PCR B2 T4 S AE TS & &
AT I R FIRERE oA 58 €0 ) T AR Bk e A
IR H MR OB A Bk, g akils
Oy RGN 45 R, AR IR
T SE N epsps MARIEIEA 76 )54 Kan' &K
MEIA Cre (¥ AL ) JE N0 Low-P 7 A5,
(A LAt A6 256 iU sk R 1Y B A CL BRI
R AT AAL B S B A M T Be R IR A
CrylAb/c BRI AL BR 5 3R I8 2k A& pBAC9017,, H
PDS1000/He JEHFAEHE L £ K ( Zea mays) H E &
501 [ Zh IR AR PE S AL AL 21, 3R A 147 A5 H B
PUPER R AR A B Qiu 5552 O T 38 = 4%
JIE T 2 AR ) A AL, 3l 3 kR A HL e ST A A 1Y
Mk FIREAA T R AR L(APAPL) B 74
FEIR T AR T N T Al R R 215,/ 55 EA
Pk, BEFIENRERRA S SRALUP BT RS
Eb X B34 15 48 £, (H AR TivE & — Mo, §%
FE DA AR Y70 5 X0 BORAH B F B R 2
ANZ, T8 5 DEIE R APAP AL R 1Y Kk K

5 EAETE R R R BTG, T I R AR AR
PITEFAFAE 3 P IR R SRR I A7

3 i

WHERNEYEREARAFEFEY)
fig, Hh E B — SR R R A 0, RUEAE )
WO F B i A6 0 51 B o AR AR B M I
Hh AT R A G0 I N R UG, AU TE
BLHE, MHA A2 HENAYIEE, Halli-
well YO E T B TR E H R ER, N
WAE— 26 52 55 1 90 7 7 1 LA S I RE
FHACTE 2 A 2L P sl R 4 R 72 R il
FER A TAR Y e B R 5, B A% 0 A AR e
Pk F UM IR R BT R A R R bm ie R
PR, KRR A R Y S ALE
B RO A AT R T R A E Bk
AR ITSE AT TC 75 A B AT AT 3 A AR 25 5
T X A3 S AR AR e AR AR, R I AE B 3R & Bl
AR TP A 5 R i R a8 3 R A A A
W O E HA T AR, B i 4
FricJE B ; @ nT DL B - A5 A B 4 v 3 3 55 Ak
AR B €23, 1) TR 2 s 1 ) e A S, DN 5Bl FE R
PR 2 e DR A AR T 32 T A A8 45 i DR | R R 4 ik
B4 5 7 % i i I N 1 R g TR B A R R4
R AR " A, — SR g R L B, JH Y (0
FELRI A FIE BB 09 €0 3 A (U 2 L DR ik AR
PR BRI N IR R R B B A R e R
IR, Pandey 2513 % B AsMYB12 % 35 [F Al bk
FRESEIN B 2811, R RHSCR I AR 42 H 4 Uk
VB A sl i A K % s R - A
PR, A R S 1 T IR R,

BARHAET R G B 24 AT,
AWAHA R ZAE, W 46T R A RSB il AL
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