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Cloning and expression of polyphenol oxidase (PPO) in
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Abstract: To study the relationship between polyphenol oxidase (PPO) and tissue browning in Phyllostachys
nigra, homologous cloning was used to obtain a partial sequence of the PPO gene in Phyllostachys nigra
(named PnPPO). The gene structure and the expression pattern in tissue cultured seedlings with different
degrees of browning were checked using reverse transcription Polymerase Chain Reaction (RT-PCR). The se-
quence revealed a homolog of the PPO gene in Oryza sativa and Triticum aestivum with the amino acid be-
longing to tyrosinase. Also, RT-PCR results showed that with high levels of browning, PnPPO had strong ex-
pression. Thus, the expression of PnPPO was related to the degree of browning. [Ch, 4 fig. 15 ref.]
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TR B AL S, R s PEUEHSUE R RN, B AT AR5 A R A 5 AR D, BN 2 DOE
5T /M BEAT Bambusa ventricosa, KB Bambusa multiplex MZIAT Bambusa multiplex IS
EREEHNE R BRI IE, IR HPUE A PO R BE W] R AR AR KR 7 A AT
T EIJeAT Dendrocalamus sinicus AMNERELG 4 2UB5 46 AL A FRIREE | FR0H 28 B T B 4 Ak 1) e 0 1% 57 B 40
o B BRSO A A B A ALK B XS A RS BEAT A SY, AR AT AT T A AR AL B O3 L
il BEMEEMMHLT RSB, RIEMAS RS R D S H B S, BAET,
AW LT B MR, X PPO JER AT 0T 58, LRI 2D 1 AT G B AL 5 PPO BT
KHF,

1 MHETE

1.1 AR ERIF

ARG I AT AL 85 T R B WA RR 22 RS B2 R R S0 0 %, BEHR 6 MR K A4 T 72 41
B NS REAR . SRR AW EGE R, A= 70 COKFERAT . SCU0 BT AT AR H#T AR ROk

Wk Escherichia coli DH-5c FUSURL ISR G0 A F LA THARRSABRA R, 8k b5t
fit . PCR AW A AW A E BRG] &l 3 st 5 = A\
1.2 B iEZE (RNA)REEA DNA 2E

SR 2 I = e I PR I (TRIZOL) IL 42 HUE RNA, SR A 7S IRt = W 3L Ak £ (CTAB) 442
Hegerrt i BL 41 DNA
1.3 cDNA ¥ 1 # &8

TG SR R TS5, Bl RNA: 1.5 pg, 5 x REGEFZ W . 4 pL, BEEZT =R (2.5 mmol -
L. 2 wL, RNA B (20 x 16.67 nkat)0.5 pL, FERMTTEL: 50 pmol, &5 (AMV): (10 x
16.67 nkat)2.0 wl, " ZFEAEBEBEM ALK . 10 pL, K& R . i 10 min, 42 CHE 60 min,
VKK #H1 2 min, HJa- 20 CERAE.
1.4 ETPPOERZBERZHHUXRZDN

YR KHE Oryza sativa, /N7 Triticum aestivum 1 E K Zea mays 55 RAFBHEY PPO 3 [H ¥ 51 (1) £
SEIX R, Wi T PPO3 514, PPO3 IE: 5'-GTACCTGGCCAAGTACGAGA - 3', PPO3 . 5'-GGCCTC
CTCGTCGTAGAAGA-3', PCR W AEF2r %M : 94 °C 3 min; 94 °C 30 s, 50 C 30 s, 72°C 1 min, 38
CHEHR, 72 °C 5 min, 10 CHAT,

FH S XA014-1 Jisg [Nl gonk B i Br st A7 ml e glifh, #4855 pMD20 Bk gk I, %1k it
P A BER e, PRE A BEUEAT SR & B A% 20 o (PCR) AR DDA , e BCPH P e B b AT 0 . T 457 51
W H] Meglign A Y by clustal W method #E47 £ Ge ik A6 OC &R 34T
1.5 AEBKEBEEAEES PPo BERHNRIEER

TEICH TR BEAN TR 6 AT B Wi E IFEAS . DL Actin 5190 0 INARTI9, 1€ PPO3 ¥ 157 51N
519 PPO1 R R AT SRR 5149 . Actin 51514, Actin IE 5'-GATCTTGCTGGGCGTGACCTC- 3,
Actin JZ 5'-CCATCGGGCATCTCG TAGC- 3', PPO1 51#17%14 PPO1 1E 5'-TTCGCGCTGCCGTTCTGGAA-
3", PPO1 JZ 5'-GATGTGCCACATGCGGTCGA - 3"; Actin 9" 3 442 94 °C 3 min; 94 °C 30 s, 50 C
30s, 72 °C 1 min, 27 f&¥F, 72 °C 5 min, 10 CfR4F, PPO1 ¥ 1 45442 94 °C 3 min; 94 C 30 s, 53
C30s, 72 °C 1 min, 30 fF¥F, 72 °C 5 min, 10 CHRAE, P HE=YH 10 g-kg™ BB 5E L B Pk #E 47
Gan =% Rl

2 EBRERG A

21 PPOEEFRBHNRERFIISH
PL PPO3 NHEF B WX 24T ¢cDNA Fl DNA #4793, 435175 %] 750 bp F1 1 000 bp 2247 4574 o D
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PSSR TR, PRI cDNA B 759 bp, % -
3R, DNA FELK 1001 bp, 2 NF4 XA B 1 o S

Zi}ﬂ iz}fl_f&i//l\@ﬁ 3 /I\&I\E%%u 2 /I\lj;]/FI‘\%( [gl 1 ) ’ Figure 1 Structure of PnPPO

HAPE 1T AANEK 131 bp, 2NN ETK 110

bp, H2AWEFHBTUI A EZES, B 1AW & PRI X5 S RSFR/GT-AGHE S, T4 2
ANE TR ETYI ) N/GC-AGHEE R, 1% cDNA 4ty 252 R IEMR , & LB T8 34T blastp Fo X} (&
2), KRIIZIEHN D E ST PPO % (1 % & R i

| CTACC TG CAAE TA A GA R A CCC TG AL TCAT CARGAACCTCCCEECCEAT GACCT
¥ L A K Y E K A v &z L M K K L P A I I P

ol GLGCAGCTTCGLECAGCAGT GECCACTECATT GGG TAC TEC GACGGL GG TACGAT CA
21 L 2 F A Q QO W B ¥ H C A Y C DI ¢ & T I 0
121 GCTTGGCTTACCE AT TEoAGAT COAGATACACAAC TGO TCECTCTTCTTCOCGTGECA
41 ¥ ¢ L P I+ L E I I H M °¢ W L F F P W H
181 CAGGTTCTATCTCTACT TCCACGAGAGGAT CCTTGGCALGCTCAT CEGCGAC GACACGTT
ol L. F ¥ L ¥ F H E R I L & K L I & Ir I T F
241 COCGCTGCCGT IO TRRAACT GERAT GEGCCARGC GG AT GACGC TGO CAGCGAT C TACALD
21 A L P F W N W I & P G G M T L P & I ¥ T
301 CAATAACTCGTCGCOCGOTGTATGTCGAGAGGCGCAACCCCGOCCACCAGCCACCGTTCAD
101 ¥ W & & P L Y ¥V E R B N I L H Q P P F T
361 ACTORACCTCGAR TACAG TEAGACCGANCCCAGCAT COCAARACATCAGCTCATCGATCA
121 L b L b ¥ 5 E T B P S5 I P E DI O L I I 01
421 AR AT A AT AT T AT T CACAT AT TEC CACT GO CARCA AGACACACTTATTCCT
141 N L E I M ¥ B Q@ M I 4 % AL E K T @ L F L
481 GGGGCAGCCCTACCGOGCCGGOGACGAGCCGAAC COAGGAGCGGGCT COATC GAGAAC GT
161 > O P ¥ B A (G I E P N P G & b 5 I E N W
541 OGO AC e CACTCCACT TATCCACCCETEAT CO B G CARC C A AT CEr GACCACAT
181 F H ¢ P ¥W H L W T & I»r P 2 Qo P N & E I M
601 GGGCAACTTCTACTCGGCGGGE0GCCACCCGETGTTCTTCGOGCACCACGGOARCGTCGA
201 Z N F ¥ & A ¢ B Ih P ¥ F F B H H G N vV L
661 CCGCATGTGGCACAT TTGGCGTGGCCTCCGCCCCAGCALCACT GACT TCACCGACCOC GA
221 E M W H I W B G L B P 5 M T I F T I P E
721 GIGGCTCGATGOAAGCT TCCTCTTC TAC GACGAGGAGGE

241 W L I A & F L F T I E E

B 2 PnPPO # 3 B R 30 2 Ak B )7 7

Figure 2 Nucleotide and predicted amino acid sequence of PnPPO

Z cDNA JPAN5KAG . /NG . FORSEHRYIN PPO LR ¥ 51 1 [R R 1 55 ik 80% ~ 88%, #5i% A Bt
4N PnPPO, BfJG, FOZ&EILRIT AT T REHA LR 0P (E 3), PnPPO 5 KAF Gramineae
YRR, K585 Lolium perenne B #EAL R R,

2.2 PnPPO EARRHBHUEEAEHPHRIEER

LA PPO1 N 255 PnPPO TE AR [FIAS AL RE FE 15 h (1 b i ek B, S5 R BoR (K 4), Bl
B AR RKIING, PaPPO W)k 2B A LI, RU PoPPO WA R 5B R
MR OCHE , B4 Tl LIE R, FERL 1R RIS, BLif PnPPO FRILHARML, K& 2 FIFES 4
BREWRA, M PaPPO JFIRFRIE, (HERIA AL, #EM 3 FREA 5 AR ™ &, it PnPPO 3
REAEE, FEA 6 BRI, TIRFET:, BLE PaPPO 36K KF-fim

3 Zi 5tk

EATH LR I 2 2 H L R R, AR WX — LG &, 5T T 7E LT R # AR i
FEZAE T PaPPO ., 3 E 55081 iR 2471 PnPPO JT 4845 PPO % 1)@ PPO F G IR ARG . 2
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Figure 3 Phylogenic analysis of PnPPO
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Figure 4 The expressing of PnPPO gene in tissue culture seeding

1 — 6 represent the six tissue culture seedings; PPOI1(middle); Actin(down)

SR P 91 5 /K R AN ZZ () TRD IR M R 3k 80% 1 85% . FEH 4] DNA 5 ¢DNA JF 4l tuxd & B, %L &=/
THININBFM2 NG T, XG5KE., NEFRARMEY —3 ., PPO fERZHY) HAEAE— 1 JE
Kig, LW 2~3 4, 20 6~7 4, TATIEFLREENT PPO B8 bS] T 5 —A> PPO [RIUESE K, (HixH
PIZEB AL AL 3G v P oA ik, (RIX BB 4877 vh B/ E7E 2 4> PPO TRIJE L

Xof 12 5 PR FEAS [R) 4 A6 R B AL R v (0 Sk I R A TR 9, R A sl - 2R A i =X B (RT-PCR) 23
LERL R PrPPO 23k 5 4185 T M AR B HLAT B A G 8% 4B AL AR B = PrPPO 323K AL
i, XEEZR PnPPO TR AT AR AR AL i AR B Bl 8 — /B, (FU2 PaPPO FEAB AL FE o BRI
2R, DRI L 6 75 i — 205

AHEIE R 4> F AR F 0 D7k, SR AR R T B B AT T BESY, SRR T OERAT
PnPPO 3 5 R BIR PnPPO 3Rik 58/ A0A R KA OCHE , H AR O 54 R B HAT B i AH ¢
PE, PnPPO 335 W35 48 0 AR B MR A B0 =, X — & B0 T ff 58 AT 4 335 1 1 4B AL AL B2 418 T F 22
KR,
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