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EMAEEHES A SREEEF
PeCCR eV SRR

I, By, ARG, Foos, mERY

(EPRPTEE bGP SRR R S EERP ARSI, [ Gl A0 Ry AL T AT R SR STz, JEat 100102)

E: [ BR ] AP RAEEBEHEG A 5B (CCR) B RBXAT F AR BER AW & BRI, X EAT (Phyllosta-
chys edulis (Carriére) J. Houz.) H1 PeCCR P W RRG AT AT, FX PeCCR HEH g ATiH5%, LA A
FH CCREREN T RER TREEMBHSZRKE . [ 7% ] RAFLNE & PCR(GQRT-PCR) J5 kX PeC-
CR B:RFEBAT AR L) B i BE S AR 7847 T 40471, SRJH RT-PCR A 5fE T PeCCR B [H 1) 2%
X, P TN i gk aA, SR FIREAL IR S AL LR T (Arabidopsis thaliana L.), >R VR T 5 7 ik DAL A
MREARTTRM SR, [ 4R IqRT-PCR 4508 FEEBATILAHAR D PeCCR ik m, HUUEHh, ik
JRIFI AR FERFAIE S B RN, ARBERREE NG, PeCCR JEHMFA R FTHEE, 7F 6.7 m FFh
KB . SRMEIRTE PeCCR mf XK FEN 1 026 bp, #Hifd—-1> 341 aa AR, BA KGR LR HIRSFAH
BNWYCYGK”, SEPA RIS AH I, 5% PeCCR SEPFRERENM FBH B3GR, FLH &I RHERT 3~4 do 256510
HAEF Y ORI R IR - 8 B DA R 25 (9 R TR A SR ) 27 2 e (T AR R T AR AL, R & it e 3
B, 240k Rk PeCCRI KL MR R P AR 2R & s 0 b v TP AR A, 430 g M9 A X HR Y 123.1% FlI
116.7%. [ Z51& 1PeCCR B:FTEENT A RIHAL R RIBAAAEZE S, TEF DB BRI RAE B, iRk
PeCCR it T /SR MBE I HHMRIAE R LR, e TARRE S =,
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HgmmE AR, B %M IT (Arabidopsis
thaliana L.). /K% (Oryza sativa L.y, /NZZ (Triticum
aestivum L.) F1E K (Zea mays L.) 55 Z Fh A ¥ h FF
JEUS AT CCR 5& A 50 2 fil4ai
RIN-EZLAT (Indosasa hispida M. cv. Rainbow) ¥4,
BE T IhCCR-1"F1 M\ B 47 22 IR £ 7 (Guadua
paraguayanan) T 13 3] T GpCCR BN, FHWF5R T
GpCCR TEAN R L (i kB0, sk, xF 1
P1F CCR B THREMF 5T 1 R BITR AT e A
S LABAT (Phyllostachys edulis (Carriére) J. Houz.) 24
WEIE X 4, FLBE PeCCRIED , I H 5L A & &
PCR 5 AR X HAEAS R 2 L SO [a] e B A i
FIRFOGAT T8, IR HTERIR IT AR 1
JrEX I ae #1477 I pEsE, DL D fe R
CCR HEHTENT T AR BLR A& b By D Re L L xt
VI B PETE G S e B A S AR

1 MRS

1.1 ##

AWV BAT XTS5 0 DL SE AT (0.5
a) FIEFANEAT A RE, Horr, FiE 2 Ak A v
FEMRBY BATRFAE S0 % 55 P RERN S IR G5
TR EA T+ i A=6 : 4, TREX5C, SGIRRE~
300 pmol'm s ") M EAT, HOUAN[RIZHZU & T4
R IBH LR S0 s 58 2 R LS
£l (28°45'58" N, 115°45'39" E, ¥§4Kk 399.0 m) Ef4h
ARKWES, EERAFEKEBBATH 0.2, 1.0,
3.0, 6.7 m), HAEI EMRTH LKA 1 eom
AEVTEATBE . 29 1 emx1 em) NEES:, — &0 H

FAA [EEWE &, AT R WL, 55— Hl
REHAI S T vz B, AT -80°C 7K
i, FT RNA 21,
12 AEAEEHVHWZE

B ER 2 FAA [ W 8 W BAT SRR, 1%
FESCHR (211 7k, R & 1 ( PEG) ¥4 #4 Rk [
E, HIEYI R (B 10~15 um), FH 0.05% A9 2K
g O (TBO) Y e o5 Bak Wige, HAMRIdsR,
1.3 RNA 57E5 cDNA &R

W 3R AT S A AN R 2 2R i AT A0 6
VPR, TEMR AR R, SR Trizol i
R, 4R REOCHER [22] RIS AR DB RNA, 4%
B R 1 SRR B VE B B 1 (Promega 28 7)) A A%
cDNA, 7#-20°C F T HFRBBA T HITOpE
14 BEREERESH

HHE B AT CCR F: K (PHO1001334G0240) 751
i ERT Y qPeCCR-F fil qPeCCR-R(F 1), LIE
7 PeNTB 1E NS BEHPY, 430 L BAT SEA AR
[F] ZH ZRE i AT S B A7 SR R 1Y cDNA S AR
Me, 4T PeCCR N Rk Wy & & 8. RH
Roche Light Cycler®480 SYBR Green I Master i, 5|
&7 P& A F] QTower { #% I # 17 qRT-PCR 3£
5, RWAARZR (10 pL) 4: 5.0 uL Y 2xSYBR Green
I Mastermix, 0.8 pL ¢cDNA, 1E [ 5|¥F1 )2 =519
£ 0.2 uL(10 pmol-L™), Jill ddH,0 % i S AR
10.0 uL, qPCR AR J¥ : 95°C10 min; 95%C 10 s;
60°C10 s; 3£ 40 NMFEIR, FERH 2722 BILPY 4y
Mrecgessi iR, 54k, FIARAS R = B0, H
WL . MAEIEY . T2, R, %20 em &

&1 PCRYIBETRSIM

Table 1

Primers used in PCR

5|#)4 FX Primer name

5|#F %1 (5'~3') Primer sequence (5'~3")

Fi& Application

qPeCCR-F TCGTCCATCGGCACAGTGTAC PeCCRIE BRIE/HT

qPeCCR-R CCGTCTTAGCGTAGCAGTACCAG PeCCR quantitative analysis

PeNTB-F TCTTGTTTGACACCGAAGAGGAG BT NS RE Y

PeNTB-R AATAGCTGTCCCTGGAGGAGTTT Amplification of internal reference gene in moso bamboo
PeCCR-F ATGCCGATCGAGACAGCCGT b X TERE e A

PeCCR-R TCACGAGGTGATGAGATTGTCGTG Coding region cloning and semi-quantitative analysis
PeCCR-F1 CGGGATCCATGCCGATCGAGACAGCCGT AL AR

PeCCR-R1 GCTCTAGATTACGAGGTGATGAGAATGTCGTG Expression vector construction

AtUbiquitin-F ATGGCTGAAGAGGATATCCAGC LR IT A SR 1Y

AtUbiquitin-R GAAACACTTCATATGGACGATGG Amplification of internal reference gene in Arabidopsis
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5 50 em 55 7 NSRS FE SEALBUR Y, o bt
PeCCR TEARRIHAIP B INIE L
1.5 EERESHEHE

K4 PeCCR J¥ %1 (PH01001334G0240) 1) 2 it
X S AR 26k 3 4A pC1301-35S-0CS 29 i £ 7
BRI, Bt SERES 14 (PeCCR-F Fl PeCCR-R)
R INEFEIAL 5 (BamH 1 F1 Xba 1) (2K # 5]
¥ (PeCCR-F1 Fl PeCCR-R1)(# 1), LI £ 4T %
cDNA Jy#i#z, ] PeCCR-F Fl PeCCR-R #"##, 3k
RIS X R B, GNP IR UEIERf S, LAY 1E 6
() JEORL KR Al ] PeCCR-F1 1 PeCCR-R1 #7184, %
FH BamH 1 F1 Xba | 3EGYI¥G PeCCRI iEHRIAHY)
FIRUAR pC1301-35S-0CS MY L salel b, TE it
Yt Rk Ak,
1.6 BHEENEFTEKNTEESYFEE

W 3 B 6 38 3R pC1301-358-PeCCR-OCS Jfi
B AR AT (Agrobacterium tumefaciens Smith &
Townsend) B #E GV3101 H, 15374845 B e b
Hivk., 2B PCR BAEIER )G, X sk
BRIEATHE 3R, 42 BRRE AL TA D e A A U 4 0L P I
(Col-0), FF UK 3K Ff F (TO ). H il % K (Hyg,
50 ug'mL™") Xt TO fCFPF#EA 7O 1E , FRAFHUIEAE IR
I H] PCR BEATRG I BGUE , 4k 25 F i 25 2% 0 ok 2= 4l
G WG FE IR RRAE Ry 5 22 S 30 i kL. SR K
i RT-PCR 7 1 B0 iiE 5 7 35 R UL e I o 118 3k 1
M, [A R DAL AtUbiquitin (NM180850) A Py 23k
P
1.7 HEEMETHRESTSERARZSENE

R G IR IR R, WS
AR IR BV 6 J8 AR RE 0% )32 - LA
F2em WBIEEITZE, H 7% BEREE S, 15
A fiE (R 2 40 um), £ 0.05% Y TBO 44,
Je wAE I B DD R, W SR OT 2R oK iR
T

FAN, BOOEE L 3 em B ST S,
MR BEm e PR R W& &, SHEF—4Y
BHEE (i) A BRA R A S 2 S ki & (5%
50 QYS-237008) Ui WA AT, I LA )3 i) B
A TR TR AT I IR DL AR E AR R
e (mgg!') .

(AA=0.0068)x Vg x 107X T
iz =
AR 0.027 76 x W

s A4 I SE R ODygo fH 25 HAE ODyg fH
Vig IS S RFR 2.04 mL; W AR TN
WREATEL

2 HER G

2.1 PeCCRZEESHH

FH 51 # PeCCR-F il PeCCR-R #F 7 PCR "
B YIRS R ER . A7E 1.0 kb HIEE 1 A4
G, S E MRN8, [l TRk
NENY . WP ES SRR BRI KN
1026 bp, F515EAIEE 457+ PHO1001334
G0240 F1 NCBI £t ¥ P2 ' £ 4T cDNA(FP099901.1)
i IX 58 —3, nf K PeCCR. %K 4t
—> 341 aa AR, IR AT REEBERITE A if
Jir it % i 28 1 R A R AR ST S5 A BNWYCYAK ™,
DI AEY) CCR HG H) NAD(P) 4547 AR X 17
(& 1),
2.2 PeCCRERFMBLRIEFRED

M B A 5 s A 86 Y v PHO1001334G0240
) RPKM {, 43H1 % : PeCCR fEEATHE. 20 cm
S 50 cm FFHCA KRRk, FEMRFIN Hh ik
1 RPKM {H. %> 5] & 2.380 64 Fil 1.832 46, Htk %
W, EAFRAL T REIAFAAENE 2R, FIH
qRT-PCR J7 ¥ % SE 56 % B AT LA 1 A [ 41 81
PeCCR W R IR TR W] . PeCCR TE45 M4 4L
R, (BREEZRER, Hi, E220hm
FiRmAL, WhREFERm, HIOEFZFM A,
TE I A J I ) 2Rk it L ARORR O AR X A
% (Bl 2), X 5%k A5 PeCCR TEAR ) RPKM
B A —3, [AARFT AP EA R Rk,
23 MEKBRUIEES PeCCR RIESH

XFBATHFES ) TBO Ye@/BiA s L0 . Fifi
BT BERIIGIN, AR A e iR X ek B
B, JUHIE JERE S I 0 4 ] o drmis, &
A 5 1 R oAb R R 2 i o (18] 3). 2B A A
PeCCR MR S FHIARTIA R, SHERRER
B RL, RHI, Xt PeCCR 1EAN[A) 5 B 5 h iy
Rikitty TS 45R (KBl 4) EW: PeCCR
7E 0.2 m S R IK AT AR, 7E 1.0 m FFHR
BT (A 0.2 m FFH Y 16 /%), 3.0 m FFHIEA
PEE 1.0 m ZFHP 97K, 1T 6.7 m ¥H PeCCR 193
AR ETE, AR 02 m BRI 18 5. Htk
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FKW, PeCCR JEH By FRIE M 5 BN E -
FHta#, X 5PTARAR TR BB BTG A—3 .
1 ATGCCGATCGAGACAGCCGTGCCGGCCCTCCCCGGCCACGGCCGCACGGTGTGCGTCACC
MmPI1IETAVPALPGHGRTVCVT
61 GGCGCCGGCGGCTTCATCGCGTCGTGGCTCGTGAAGCGCCTCCTCGAGAAGGGCTACACC
GAGGF I ASWILVKRILILEIKSGVYT
121 GTGCGCGGCACCGTCCGGAACCCTGCTGACCCTAAGAATGACCACCTGAGAGCGCTCGAT
VR GTV RNPADPI KNDUHTLTI RATLTD
181 GGCGCCGCCGACCGCCTCGTCCTCCTCCGCGCCGACCTGCTCGATCCCGGCAGCCTCGTC
GAADZRLVLLZRADTLTLUDZ®PGSTILYV
241  GCGGCGTTCGCCGGCTGCGAGGGCGTCTTCCACGCCGCCTCCCCCGTCACCGATGACCCT
AAAF AGCEGV FHAASPV TDDP
301  GAGAAGATGATCGAGCCGGCGATCCGGGGGACGAGGTACGCGATCACGGCAGCCGCCGAC
EKMTIEPATITIRGTR RYATITTAAATD
361 ACCGGCATCAAGCGCGTGGTGTTCACGTCGTCCATCGGCACAGTGTACATGAACCCCTAC
TG I KRV VFTSSTOGTVYMNPY
421  CGGGACCCCAACAAGCCGGTCGACGACACCTGCTGGAGTGACCTCGACTACTGCAAGAGG
R DPNZI K®PVDDTT CWSDILUDYCKR
481 ACAGAGAACTGGTACTGCTACGCTAAGACGGTGGCCGAGCAGGGCGCGTGGGAGGTGGCG
TENWYCYAKTVAEAQGAWEVA
541 AGGAAGCGCGGCGTGGACCTGATCGTGGTGAACCCGGTGCTGGTGCTCGGCCCGCTGCTG
R KRGV DLTVVNPVLVLGZPTLL
601 CAGCCGACGGTGAACGCGAGCACGGAGCACGTGATGAAGTACCTGACGGGGTCGGCCAAG
Q PTVNASTEHBVMIKYTLTSGS AK
661 ACGTACGTGAACGCCGCGCAGGCGTACGTGCACGTCAAGGACGTCGCCGAGGCGCACGTC
T YV NAAQAY VHV KDVAEAHYV
721  CGCGTGTACGAGGCCCCGGCCGCGCACGGCCGCTACATCTGCGCCGAGAGCACCCTCCAC
R VYEAPAAHGRYTCAESTTLH
781 CGCGGCGAGCTCTGCCGCGTCCTCGCCAAGCTCTTCCCCGAGTACCCCGTACCCACCAAG
R G ELCRVLAKTLTEPEY®PVPTHK
841 TGCAAGGACGAGGTGAGCCCTCCGGTGAAAGGGTACAAGTTCACGAACCAGAGGCTCAAG
c KDEVSPPVKGYKFTNA® QRTLK
901  GACCTGGGGATGGACTTCGTGCCGGTGCTGCAGTGCCTATACGAGACTGTGAAGAGCCTC
b LGMDFVPVLAQCLYZETVKSL
961 CAGGAGAAAGGCATGCTGCCCATGCTCCCGCCCAACGACCACCACGACATTCTCATCACC
Q EXK GGMLPMLPPNDUHHDTITLTIT
1021  TCGTGA
S
I BT RIZ: NADRP) A 1X; SUFRIZ: NADP Fimtk;
PR T RIZ: CCR LT,

NAD (P) binding region; Double underline: NADP specificity;
Wavy underline: CCR catalytic motifs.

Bl 1 PeCCRWHZEF I REHKSHEERFT

Fig. 1 Nucleotide sequence and deduced amino acid
sequence of PeCCR

ﬁs

Notes:

#: A: 02m; B:

1.0m; C: 3.0m; D: 6.7m, Hp/L:

B3 EMFEAEES

2.4 PeCCR HEHMZESWIE

DA P IE 8 () PeCCR Jihi AR, H PeCCR-
F1 fil PeCCR-R1 ¥ M4 &5 KRB, /15 T Hil H
) B (KImg), i, etk A mliiE Ry, H
1) R B Al & T B YL 5 BamH T F1 Xba 1T ¥ 31 I
PeCCR 4R IX )75 o K BamH 1 Fl Xba 1 XU
Yl PeCCR EALZFIREY b2, B il 1 3Rk
#H AR pC1301-35S-PeCCR-OCS(/Hl 5A), Jii K i 1]
(¥l 5B) i —UEBARAS T IE#fi 1Y PeCCR tE4id 2

IREAAR

2.5 % PeCCR RTINS RE 5

¥ pC1301-35S-PeCCR-OCS JF ki s ARATH
FEFALBIRE T o XA I 4li 5 1k R R AL AT A BH
SR AR RIAR LG, B PeCCR i PAUAH A% i F B 5 4%

K, HIHERRISET 3~4 d, MR . Rk
PeCCR fie i TNtk R A K K H o FIH] RT-

40
35
30
25

20

PeCCR AXF ik it
Relative expression of PeCCR

0
1 2 3 4 5 6
2141 Tissue
o1 25 2. KRB 3 AR5 40 MR 50 8F; 60 MHEHL
Notes: 1: Stem; 2: Undeveloped leaf; 3: Root; 4: Leaf blade;

5: Shoot; 6: Leaf sheath.

B2 PeCCREEMARRALFRIEN

Fig. 2 Expression analysis of PeCCR in different tissues of
moso bamboo

100 pm, pe: FHEEEANML; sc: FEEREANML; mv: FAERPERTE .

Notes: A:0.2m; B: 1. 0 m; C: 3.0 m; D: 6.7 m. Scale bar: 100 pm. pc: parenchyma cells; sc: sclerenchymatous cells; mv: metaxylem vessel.

HERMEYIE

Fig. 3 Transverse sections of vascular bundle in bamboo shoot with different heights.
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PCR X 3RAS 5 S AR TH PeCCR Feik i 4T T 0E
AT, KGR (K 6) Won: 78 2 AN
AR E] PeCCR FEH sk, i lF A= A4 R I
R KNS PeCCR JEH Rk, H 2 MEELEK R

30 -

5]
[

53
S

PeCCR XS ek it
Relative expression of PeCCR
= Iy

w

0.2 1.0 3.0 6.7
%41 Shoot height/m
4 PeCCREEMARBESHHRIEST
Fig. 4 Expression analysis of PeCCR in bamboo shoots
with different heights

1LOkb —p e =

Bl5 PeCCRIFEREHE (A) REBYIRN (B)
Fig. 5 Overexpression vector of PeCCR (A) and its
detection with enzyme digestion (B)

(Linel F1 Line2) H PeCCR LN () Fi5 8 AH,
FEHPE R Linel HHYFEIAH T Line2,

ZER YIS e R B R - % PeCCR
R PRRE e m A RS AT SR ) 27 2 21 4R 4 € T ARLEAT
FEAA (K 7), UL TR TR 2
TEARIEE . R CR-IR L THEXT PeCCRI %
HEHEMAARR S EMELER (B 8) £ 24
1 3RIK PeCCR #HF AR R TP AR BT R & s B
T HEPAR AL, L1 AT L2 4300 6 B 123.1% F1
116.7%, H L1 @&T L2, X544 k2Age 00
MIZE A —2, W2 MER T PeCCR 3Rk H
HH—2 MR, F3F£K PeCCR FEF LA T
RMAEY G, ARBTE S EIINA R 8 Kr
(»<0.01).

3 i
FIT, Akt 22400028 1T BRI W5 Mo 12

JE, BEERIRMARIPEOR AS00, AR A A Y
AR H £ 2 o A8 B O AR B BT 5 A 3 2 AR

1 2 3
autein | M S
PR S —

e Ll: #RFE 13 L2: BR&R 2; WT: B4EH (Col-0),
Notes: L1: Linel; L2: Line2; 3: Wild type (Col-0).
B 6 HERFEKFH PeCCRERRIEMDHT

Fig. 6 Gene expression analysis of PeCCRIin transgenic
plants

T co: KB xy: REHES; if: WMEF4E; ph: WIS, $RR=50 pm,
Notes: co: cortex; xy: xylem; if: interfascicular fiber; ph: phloem. Bar=50 pm.

B 7 EFTEETTE

Fig. 7 Transverse sections of Arabidopsis stem overexpressing PeCCR



82 Mook B

R

33 %

250 |

ENIESn
Lignin content/(mg-g™")
I
S
T

WT L1 L2
TE: WT: BRI (Col-0); L1: LR 1; L2: BEIENMRR 2.

Notes: WT: Wild type (Col-0); L1: Transgenic Linel; L2: Transgenic
Line2.

8 WERIE PeCCRUBHERRESES

Fig. 8 Lignin content analysis of Arabidopsis stem

overexpressing PeCCR

i, ARG T ARM LTS, AEFRE X2
RIS Y h i R EE AT RREH . Bt
FAMIER TR, R TF RN TH5 T B
HAEEME. BT 4L E 1) &3R5 500 b
RS2 S BT e H AR, BRI RER
BET I, AW TRE T AR R YA s
FKHERGHRLN PeCCR, HAmtE I E (341 aa) bk
KT AT ) ThCCR-1 (345 aa) AL fi7 342 R £ 4T (354
aa) WS, {HHLSA CCR FIHiA ME ST 45t
B, & CCREMBEM A Z—. B CCREHEMLT
17 DAY, FEEET AT, KRR ST CCR 2
SERR T SR I R Ge it b, T4 CCR ARG
Y15 s R K R R B RG-S
I B B AR R (BB ), X 5 T ST A —
P, H PeCCR 5K FHH) OsCCR4 (0S09G04050)
REER, ZHANEAMMUREN 88.2%, 1
OsCCR4 JEUJfEME CCR [fEEH Y, FHH PeCCR
5 OsCCR4 1] e HA FHL Y DIRE

B 1 S A B 1 2235 135 AN SCH E B PCR 1Y
25 IHRR W], PeCCRFE AT iy 38+ i
&, 5/ Ta-CCR2(AY 771357.1) 1ekirbgssdaggt™
ML VIR AU Y a5 R, BATERIA
Jo AR R I A 5 e A 3G I S g, H L p
PeCCR Mk ik 2 P, X5/ 2L+
KIFACHIAR T Ta-CCR2 T 265 — 2™, Bisv %
B, {K4h 4 Ta-CCR2 & 1 4 Bl B Bt CoA. 5-
OH-FIZR Mt CoA . FFF Ik CoA FIMMMERE CoA HA
JUP AL i, RTES 5 AR AR

& (guaiacyllignin, G BUR T R) I T HEARTR
(syringyllignin, S BUAJIT %) & M. PeCCR 4 Ta-
CCR2 MR LR T (AAX08107.1) —F:H 87.1%.
FESU R IT H o i3RIk PeCCR, AR 3E T 7 35 A b
AR R B IR, BERSHETAREES
i, - LRUEAS5REREREYS BN IIGRE.
TiAh, WEGEEB, CCR LA 681 1 5 M i 21 ¢
FAREE M AR A 5 1 25 B AR RE R, bR, B
A PEIE BGS FE Y, PeCCR W fig 2 i 2 5 8 15
KRBT i AR FAR L B 35 224 5 THD s e
MYER, BEAEEBMTHEADIGRAFTIRA
5% .

4 £

“a

yin

A5 N BT FERE T PeCCR F: K, F RT-
PCT HARUEIZHE KAE AT A R R 2 A A E
Fik2E 5, TERPAETT R RGN, ARBTILRE
JnsiE, PeCCRFEHFKik &g FiH; AERIRG il &
ik PeCCR, Rl THILHNMMMARKEST, I
fefe R, RBR SR, AR5 TIRABFAT
FARFE G B SRR LG LA S
ZHr{E.

Sk
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Preliminary Study on the Function of Cinnamoyl-CoA Reductase
Gene PeCCR of Moso Bamboo (Phyllostachys edulis)

XU Hao, YANG Ke-bin, ZHU Cheng-lei, LI Ying, GAO Zhi-min

(Institute of Gene Science and Industrialization for Bamboo and Rattan Resources, International Center for Bamboo and Rattan, State
Forestry and Grassland Administration / Beijing Key Open Laboratory on the Science and Technology of
Bamboo and Rattan, Beijing 100102, China)

Abstract: [Objective] To reveal the effect of cinnamoyl-CoA reductase (CCR) gene expression on bamboo lignin,
the expression of PeCCR in moso bamboo (Phyllostachys edulis) was analyzed, and the gene function of PeCCR was
studied, which provided a reference for bamboo breeding using genetic engineering with CCR gene. [Method] Real-
time quantitative PCR (qQRT-PCR) was used to analyze the expression of PeCCR in different tissues and the shoots
with different heights of moso bamboo. The coding region of PeCCR was cloned by RT-PCR and its overexpression
vector was constructed. PeCCR was transformed into Arabidopsis thaliana by floral dip method, and the content of
lignin in transgenic plants was determined by bromoacetyl method. [Result] The results of qRT-PCR showed that
the expression level of PeCCR was the highest in the roots of moso bamboo seedling, followed by the shoots, and the
lowest in the unexpanded leaves. Under the natural environment, with the increase of bamboo shoot height, the de-
gree of lignification increased, and the gene expression of PeCCR showed an upward trend, reaching the highest in
6.7 m bamboo shoots. The coding region of PeCCR was 1 026 bp, encoding a 341 aa protein with a conserved do-
main of "KNWYCYGK" unique to the CCR family. Phenotypic analysis showed that compared with the wild type,
the leaves of PeCCR transgenic Arabidopsis plants became larger obviously, and the bolting time was 3-4 days earli-
er. The histochemical staining of stem transverse sections showed that the staining area of xylem and inter-fiber tis-
sue in transgenic plants were larger than that of wild type. The lignin measurement demonstrated that the lignin con-
tent of two transgenic lines overexpressing PeCCRI was significantly higher than that of wild type (123.1% and
116.7% of the wild type control, respectively). [Conclusion] PeCCR was differently expressed in different tissues of
moso bamboo, and it was upregulated in bamboo shoots with increasing height. Overexpression of PeCCR promoted
the growth and development of transgenic Arabidopsis plants with increased lignin content.

Keywords: Phyllostachys edulis; Cinnamoyl-CoA reductase gene; Expression analysis; Lignin
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