2020, 33(1):92-98
http://www.lykxyj.com

NS R T i

Forest Research

DOI:10.13275/j.cnki.lykxyj.2020.01.012

BRI E D REF AR R IA BRI ZE K I IE

2, g, X

B, GEEMRT, B

S 1*
it

(. JbEetkl R YR SHARERE, Jbat 1000835 2. FEMOVBIABIEBEAOL ISR, L 100091)

HE. [ BH ] 2RI E 84K M E 1 TUAS il TUBL6 5415668 I mCherry FliA BORE Y k8014
BER R IR BAEEARAAE RN KRB G PONES, AR haesie sat. [ 7% 1 DERABMEER
TUAS #1 TUBL6 [ 3L 5 77 51 A AR, 1511 84K 45 i TUAS Fl TUBI6 SE B W51 4, $EEUET Az B 84K # 1Y
RNA J 2 5 5 % cDNA, [R5 5145 5] 84KTUAS Fi 84KTUBIG6 FH , /3 33%E$5:4E pCAMBIA 1300 Zk 4K mCh-
erry SECHRE N Uil C¥ty, FALEI KA R TOP10 B2 840, Ead 7Y% PCR AP 45 AR A5 PR s 5
BE, Il i ok A ORI AL B R AT A GV3101 BRI AL R S 70O SR . [ &R 1 MR T
84KTUAS5 1 84KTUBI6 K[, 315 pCAMBIA 1300-mCherry 2k A 242, M0 B B I 28 35596 6 WA 45 5 B 7%
IUH WK 5 mCherry b2 C Ui Al 7 (I RlG 8 FABE U R, HYOEWI R, [ 4518 ] I T 84K 4
TUAS 1 TUB16 #: 5 pCAMBIA 1300-mCherry [l & 2k 2k, At —S W5 m W s e de it 7% 5

oy
KR MEEN; FIEES; RISWE; Witk
hE 4 3KS:8722.3 XEkFRERRD: A

W% ( Microtubule) 2 H ol H HH (o-
tubulin, TUA ) I B-fll & 11 (B-tubulin, TUB) LA
S RIRMIE RS A P BREE W, EEMZ

( Microfilament ) #1771 8] £ 4 ( Intermediate fila-

ment ) FEFEILIAE T AN AL, U R U R IR ST
My, Y. s, JEAR A RECR Y TUA FiI
TUB & 1 HA Rk 88% MIFFIAHMBITE, 4N
1k, AMITEEMmE T A 6 4~ TUA FH A 9 4
TUB & AP fE/KFEH &8 44 TUAEHM A
81~ TUB HMAY; HEERGTA 84 TUA HAM
20 4~ TUB & 11,

Y KA TR EEEEMN, MRk
W, SO S KA, IR MY
L& . Abe U & B ¥ IF W TUAG I TUA4
GBI lefty] F lefty2 HILZCTEAE KBS o 4
i leftyl F lefty2 IUGEEAR L) T AR e AR,
R X A A2 A0 38, 85 HE S E T A

Wk H 1. 2019-04-01 [ H 5 2019-06-18

X EHE: 1001-1498(2020)01-0092-07

UG BUAE A 55 o FEXUCR AR WA bR T, 1€
22 20 M B A% ) S PR AR RS2 BT I A E RO A
2 FIRW SR IES S T A R R R
TEAURE ST AR, RO 2 2 M A 22 70 ORI Y
P O B A B, AT 3 B AR AR AN 2 A%
FER AP OB TR AR PR I Y i e
WRAEEZAEN] . Wang %0 L9, ERIMB 755 T
PR 7 R B S R AR A SR 2, 4R R B
e R7/DOR N ) NN T é A e L - (D P
Sb, WOETEE BRI AR VTR AIAR
PR, P8 Lz ™ 5575 R A IR

FIRT, MRS & AR S EEA il ,
SR TR MATE S SR L B 1 )
2 H o WITEHAE DRE 1 e ZXHE R R TR Y
JEABWLEE, i BLAE Bl 2 MO B IF 5 14 2 22 DR o
BRI, SRR E AR MR E PRIC e R
WRRHEHEER, A, HeEWEEYRME

FEETH . PRGN SRR T £t 45 H ( CAFYBB2018QB001 )

*MIAMEY: BEEME: rgd@caf.ac.cn FlifE: luhail974@bjfu.edu.cn


http://dx.doi.org/10.13275/j.cnki.lykxyj.2020.01.012
http://dx.doi.org/10.13275/j.cnki.lykxyj.2020.01.012
http://www.lykxyj.com

518 B, % R IRENT A Y A S A K Ik 93

POCFIRER,  Ham i BERT 385 5 B DA E
DO E R AR, H AL PO R %
) NS id J& C i — ELAAE S, ERIm ST A
W, WO R AEERAEYOCE A C il 2352 s 5L
AR P MER . AR LL 84K # A A KL, 72
VEAR1S 84KTUAS Tl 84KTUBIG6 FLIAH , I3 i [A] &
BT DI 84KTUAS 1 84KTUBI6 KM %
i BPEFRZE mCherry 1Y NS Cig, SEAgHEE T
4 FREE AR, JEE R B R IE RS, 5
UE T AR IR S R OUE S, ik —
R RS DR HE A
1 T =
1.1 SEIEH#E

A MW ( Nicotiana benthamiana ) 45 A
SRR
1.2 #FHERFERXF

KW (Escherichia coliyTOP10 JE&=% 75 21 fits
W A RIRA AR (dbst) FARAR; RIEAFT
W GV3101 JRZ 540 M A b AR AR R A
FRZNF] 5 HE 2635 # Kk pCAMBIA 1300-mCherry
W B #% RBURF- & ; EASYspin F6%) RNA PR
IO & . cDNA J ¥ g il i & . pTOPO-TA-
simple 52 B IR 6 . BN W BRI 2k [
Fk /NGRS FESE AR R A TR

Al EAEEH S [ R MR A R A R A
F]; DL2000 DNA Marker Il [ 548 TR (Ki%)
AR F] ;g0 A T A% BR 4 3 D40
H NEB 2] 510G AT 5 9 I0 E B7E b o
ERAFEN; RIBRER. HWER., KKER.
FRESF-I [ AL 5T coolaber B A PR F

1.3 BE|ESH TR

AT B A H0 RS T JE R AL 550808 22 R htep://
www.arabidopsis.org/; EFRMEFHEIEZN https://
phytozome. jgi.doe.gov/pz/portal.html; % g Fll 2 J&
R 73 L X444 BioEdit.

1.4 84K 15 TUA5 #1 TUB16 EE =&

HR 4 SCHR 3 A 1 B 2R A4S TUAS M TUBIL6 5
K45, RIILRHEARE, /351343 PTUAS
1 PeTUBLG ST A o R T108 85 11 7E 45 W i i)
PRF R, Bk, AR ERBE TUAS
1 TUB16 JEH B, R Primer FRAFE T [A] U
519, HT 5k 84K #11%) TUAS 1 TUBIG6 #EIH .
PEH 84K 1 RNA Jf S % 5k il cDNA, DU A
MatFA T IRIE e, PCR FERER N TG [4) 84K TUAS-
UTR Fil 84KTUA16-UTR HJJF5(5 B WZ 1,

TEEASE 1Y 84KTUAS F1l 84KTUBI6 K 4353l
5 pTOPO-T simple #Afi#E 1z, EZ =Yk Kin
FF P TOP10 JE&AZ 84 M, IF R4 T & Amp (100
mg'L™") B LB EAREFRE I, 37°C FIE SR 12h,

R 1 84KTUAS5 N 84KTUBIG6 HIS| 4
Table 1 The primers of 84KTUAS5 and 84KTUB16

5| ¥4 % Primer name

5|97 %1 Primer sequences (5' to 3")

F: ATAAACGTCTTCGCTCCTATTCTCC

84KTUAS-UTR
RIS E 51
84KTUA16-UTR

R: TATTAGGCTACACCCATTACGAAGG
F: TAACGCGAAACAAAAAATGAGAGAA

R: TCAAACACGAACACCAATACAAAAC

84KTUAS-Cherry
Cherry N3 [F] Y5 H 21 5| ¥
84KTUB16-Cherry

F: gcttcgaattetgecagtcgac ATGAGAGAGTGCATTTCGATCCAC
R: atccegggecegeggtaccgCATGTACTCGTCACCATCATCATCA
F: gcttcgaattetgecagtcgac ATGAGAGAAATCCTTCACGTTCAGG
R: atcccgggeccgeggtaccgCATCCCGGCAGCATCTTCTT

F: AGGGAGGTGGAAGTGGAGGTAGCGGTATGAGAGAGTGCATTTCGATCCAC

Linker-84KTUAS
HERRRPCRY 15|
Linker-84KTUB16

R: TCACATGTACTCGTCACCATCATCA
F: GGGAGGTGGAAGTGGAGGTAGCGGTATGAGAGAAATCCTTCACGTTCAGG

R: TTACATCCCGGCAGCATCTTCTT

Cherry-84KTUAS
Cherry C’¥i [F] J5 L 5| ¥
Cherry-84KTUB16

F: ggcggceatggacgagetgtacaAGGGAGGTGGAAGTGGAGGTAG

R: attctagccectagatcacttgtacaTCACATGTACTCGTCACCATCATCAT
F: ggcggcatggacgagetgtacaAGGGAGGTGGAAGTGGAGGTAG

R: gcattctageccectagatcacttgtacaTTACATCCCGGCAGCATCTTCT

Gene-Cherry
e 5|1
Cherry-Gene

F: acgagctcaagcttcgaattctg
R: caccttgaagcgcatgaactee
F: gactacaccatcgtggaacagtac
R: acgttgtaaaacgacggccagt
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PRHCA BV, UEATEVE PCR SEE IR o I 4%
SHIH BioEdit #4: 5 BRI TUAS F1 TUBI6 %
AT P51 Xt
1.5 #EYEREHEHEE
84KTUAS # 84KTUBI6 5 7% St & 11 3
mCheery N’ ¥iig VEFEAT ) 3 IR 28 A 1 ELAAE BRI
. XWEEY] (Kpn 1 H1 Sal1 ) pCAMBIA 1300 #
&, it 58k —-SZMEERERATIY (£ 1),
PCR ¥ 1 84KTUAS 1 84KTUBI6 M, F|HHH
fiti clonExperss Mix 4" 3475 2 i B 7Y 5 X % 4
pCAMBIA 1300 #1& mCherry 9¢ Yo bR 25 1Y N 3
FRASAHE W i 32 3k AR pCAMBIA 1300-84KTUAS-
mCherry #1 pCAMBIA 1300-84KTUB16-mCherry,
ALK FF R TOP10 JRAZ 8400, W7 F % Kan
(50 mg'L™") 19 LB AR FRIE 1, 37°C {58 & Ky
7% 12 h, PRECRIRVE TS PCR %06 . R
MR LS )7 5053 502k B T 84K s AL
(£ 1), FHBEFESEREIFIT
84KTUAS 1 84KTUB16 RN mCheery
C Ui AR Y R IR B B AL IRATT . i

Sac II BsrG1

BamH 1

35S promoter
(enhanced)

/LB

pCAMBIA1300-Cherry
11182 bp

F mCherry B AR ) C U7 A 2 1L %05 F H G
WREPE, R T EIAIESRS A A RSO E K
IERH S, 84KTUAS Fl 84KTUBI16%E R 5 15 Bl
BRI ETE mCherry DENCHREEHT C %o MK
1 7 %1 A (5°-GGAGGTGGAAGTGGAGGTAGCG
GT-3’), PCRY 343K 15 linker-84KTUASHN linker-
84KTUBIG6 J¥ 3, 5193 1, itk s 4305
pTOPO-T simple #% 1K i% 4% , % bk K T &

TOP10 B3z 5400, WA T3 Amp (100 mgL™)

) LB BRI 5L |, 37°C BI'E 5% 12 h, Phus
VA HEA TR PCR % 000 )% . R [RIRE L
¥ RS 5 pCAMBIA 1300 #54 % 3 (i
YIi 838 BsrG I-HF ) , AR 1548 9 3 & 3k 84K
pCAMBIA 1300-mCherry-84KTUAS5 #I pCAMBIA
1300-mCherry-84KTUB16, %51k X % #T # TOP10
JBZ MM, AT Kan (50 mg'L™") /9 LB [#
PRIEFREL b, 37°C {808 3555 12 h, PRIRCCATE 75
1T Hi ¥ PCR %55E, 1WA 1, Uik FH P v R It
WFF . BRI R ILA 1,

RB

Sal T+ Kpn U], A Sal 1+ Kpn O] BsrG LAY, | |74 BsrG IYIALE
[l B | BLERIPCRAL [ A B [T iYPCRATIL™ )
F@ﬂ@& ifﬁ@%

E9 Terminator

35S promoter

(enhanced) pCAMBIA1300-Cherry

11 182 bp

E9 Terminator

e

pCAMBIA1300-Cherry

11182 bp

B EmREHENEETRE

Fig. 1

Construction process of plant expression vector
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1.6 RITFEEWL

A 3 B ) Py 2 SR 3 ok L o A A T AR
W GV3101 H, IRATESA Rif (50mg' L") | Kan
(50 mg'L™") HlGent (50 mg'L™") ¥ LB FEl{A$E5:
b, 28°C fRIE KSR 24 h, PRIBCHTE TR AT T 7K
PCR %578 317
1.7 HHEBRR RIAR R

T A EATRARFT WY KIGFRZE ODgy=
0.6~0.8, 5000 rpm £5.0> 10 min, WeAE R4, Bl
JREESRA (10 mmol' L™ MgCl,, 10 mmol'L™' MES,
pH5.6) , JIA 200 pmol'L™" AS ( Z Wt T 7 ) ,
BIFHIR, f ODgyy 290 1.0, ZJEHE 2 h, HEE
34 JE K B 1 AR B B R R A RL L i TR
Imogen 5" FBFRT R T7 vk, S 4R 1 SR
IR R B R B R (B 2A)

PAT 1R GY 48 h 5 AR [CHR B 8 T A
KIS L, UsiERT = A, 7 RO
B M TSI LU R A, RS
o T 4 S 80 R Zeiss LSM510 31 B ot 4 3t

M  HO I 2 3 4

2000 bp
1000 bp

R DB, AT HBEOEE R 594 nm A EOLA
(2mW) , #AIEHEK R 594 nm, & FHGEEIGE
Fil R 630~695 nm, HI T EIMECRE M) B GE Y 5 N
40x<rgs, BHFLZE R 1.44, EHFLAUINA 1 AiryUnit,
PR 1 024%1 024, K Zen B2 Hr 52
Leey .

2 HRERN

2.1 84K #5 TUAS5 #1 TUBI6 EREHIFKE

M TERE P M) 7% PCR MBS 9 (18 3) Al b
Fih: 76 1300 bp Z2A7 AW 4547, STley B iy
BN R BRI A, W1 E N H A SER B, il
JPEER IR : 84KTUAS $51H CDS J¥5114K 1344 bp,
i 448 R IERR s S4KTUBIG HLH CDS J¥# 51 4
£ 1356 bp, Fifth 452 N2 MR, FH BioEdit #X
X} 84K 15 B RAG I TUAS Rl TUBL6 3EH 5
ST LT (£ 2) , FHEEES 51K 98.80%
H196.70%.

5 6 7 8 9 10

1344 bp

TE: M: DL2000; 1: FAMEXSHR; 1~5: 84KTUAS 5iMer=#); 6~10: 84KTUBIG 5iler=¥)
Notes: M: DL2000; 1: negative control; 1~5: 84KTUAS5 cloning product; 6~10: 84KTUBI6 cloning product
B2 PCRETEHR
Fig.2 PCR identification results

®2 RFIIEREMELRT

Table 2 Sequences homology alignment %
Sequences Pt-TUAS  84K-TUAS  Pt-TUBI6 84K-TUBI6

Pt-TUAS ID 98.80 50.50 50.30
84K-TUAS 98.80 ID 50.50 50.30
Pt-TUB16 50.50 50.50 ID 96.70
84K-TUB16 50.30 50.30 96.70 ID

22 BEAREBEMEE

X} 4 FiEZH IR pCAMBIA 1300-84KTUAS-
mCherry. pCAMBIA  1300-84KTUB16-mCherry .
pCAMBIA  1300-mCherry-84KTUA5. pCAMBIA
1300-mCherry-84KTUB16 #E17 5 7% PCR % &,
K4 LIEH: 2200 bp 22454 BB 407, 500

FEHNR/N—8, &P )5, H BioEdit #{4F#E1T)F
I3, SRR, HRREHECIEA pCAMBIA
1300-mCherry Fikzk A,
2.3 RERERIALER

WO RAELEE (K 2B) Bn: pCAMBIA
1300-mCherry-84KTUAS 11 pCAMBIA 1300-mChe-
rry-84KTUB16 5 20 Uk 7 Ak R A FE i e |38 e 24
ML AR A LB A, R PIFP LG R
FRES IE#RERIL, 7T LU TR Se s fe i A i
1M pCAMBIA 1300-84K TUAS5-mCherry FlpCAMBIA
1300-84KTUB16-mCherry = 2H 5 4 5% £k () 48 & -
F BB A TC SR BN LT, BRI Al
HHEMARBRIEMERL, TEHTIEEE ., AR
SEL R ER A, LA & ik,



96 #3345

2 500 bp

1000 bp

2500 bp

1000 bp

F: M: DL15000; A: 1~5: pCAMBIA 1300-84KTUAS5-mCherry 344, 6~10: pCAMBIA1300-84KTUB16-mCherry #fA; B: 1~5: pCAMBIA 1300-
mCherry-84KTUAS #4%, 6~10: pCAMBIA 1300-mCherry-84KTUBI16 #{4

Notes: M: DL15000; A: 1~5: pCAMBIA 1300-84KTUAS5-mCherry vector, 6~10: pCAMBIA1300-84KTUB16-mCherry vector; B: 1~5: pCAMBIA
1300-mCherry-84KTUAS vector, 6~10: pCAMBIA 1300-mCherry-84KTUB16 vector
3 EARAHME PCREE

Fig. 3 PCR identification of recombinant expression vectors

mCherry-
. 84KTUAS

mCherry-
84KTUBI16

L | S /

4 MEBRNRIEER

Fig. 4 Transient expression in tobacco

(AR SV NEY /5 0BV -2 E il AL IE S NE R
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BN VR A DG [ B SR BE R LR 24 4 11
WS TR N ERGIENPUIE, 85 TaHER
(A B FEARU2 17 R, ARG RIS 14544 5
TIRE, @M AR MR A P ) 23 BILER A

Aast Aok B A EA T BB E L. MORTESR
M AR FEE P TEE G B AR, NI TF K-
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AN R FEFEEA T EEWE L T RAMIFSE
MRS D Re T TG AR PR 2 B, g oo it
PIMARTE R IR B AR5 B 1
M EMOR A DI BEF S A W 2 TR A, I AR AR
Yrhak, ESI M DIREITSEMRARES SE R AR 2E
TESER

1R FE R SE S B L AE P R ] B AR = )38
M, BRSHAE 84 TUA FE M 20 4~ TUB
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84KTUBI16 Fl PtTUBIG [R5 N 96.70%, ¥ — &
43515 pCAMBIA 1300 AR mCherry 96 kR %5 1
N sl Co Ui ATIRIVR T4, A A i ek A

pCAMBIA 1300 RINHMANIOTRILEIE, 2
H AT R F I F45 2112 AT AR ik sk, A
LT R85 2 el R B S btk 3£, pCAMBIA
1300 ZRARTEAG Y h B I 85 = Pk T &) i ik 3k
TR PHMEAERR . AR mCherry RELLEATEN
B, RRDHAB GO (41 GFP/YFP 53
HH) M DI Re R L A kL

P d 0y 4 Fh A ORI, H A IR R E R AE
mCherry AR N i (1 Fill -5 25 11 K RE 7R 8 =0
BLENFRIE , HE R R Rl 2 B IR AT 2P B
AAEYFDIRERE AT, HEH AR I RA B E
S FEGR A EAIE S A, s s,
ARSI ARG A MRS | IR A
FEEAEH . EIA RYERINIEZ 2, P REIR
F 2 Gly Ml Ser 41 5L, 41 Huston 55U 2 i 119
(GGGGS) , (n<6) JFH, W& KIE o 12
SRR, —C R (EAAAK) , (n<6) . &
P R A A B 52 ) S B TSR PR RS E R . A
it 7 8 AN A AW K Y M E K
( GGGSGGSG) , HTHWMEKH S mCherry HH
1) Cuigidds, RS 8 RIS .

4 ik

ABFSE 53 MHIEE T 84K 4 TUAS H TUBI6 K&
[H 5 pCAMBIA 1300-mCherry 4 4 F il & 26 ik 2
A, IR R S IR R IRIESE . HY
FEPR A GEREAE pCAMBIA 1300 2844 mCherry
WAREE C v 1Y il & 2 34 Ak pCAMBIA 1300-
mCherry-84KTUAS5 #1 pCAMBIA  1300-mCherry-
84KTUB16 REMSAEAEAR P IERIF I, HAE ™A 00%
MLLEATOUES . R DIREpE ARk ik
PR S BGTIE, SRR R MRS S5 1 24
SE T A . EFEA UL 2 Fhah & kR kit 7
Wt e, #E— D A HLE B
BH2ER

Sk

(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

(91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Dutcher S K. The tubulin fraternity:alpha to eta[J]. Current Opinion
in Cell Biology, 2001, 13(1): 49-54.

Fosket D E, Morejohn L C. Structural and Functional Organization of
Tubulin[J]. Annual Review of Plant Physiology & Plant Molecular
Biology, 1992, 43(1): 201-240.

Snustad D P, Haas N A, Steven D.Kopczak, et al. The small genome
of Arabidopsis contains at least nine expressed beta-tubulin genes[J].
Plant Cell, 1992, 4(5): 549-556.

Jeon J S, Lee S, Jung K H, et al. Tissue-preferential expression of a
rice alpha-tubulin gene, OsTubAl, mediated by the first intron[J].
Plant Physiology, 2000, 123(3): 1005-1014.

Yoshikawa M, Yang G, Kawaguchi K, et al. Expression Analyses of
B-tubulin Isotype Genes in Rice[J]. Plant & Cell Physiology, 2003,
44(11): 1202-1207.

Oakley RV, Wang Y S, Ramakrishna W, et al. Differential expansion
and expression of alpha-
Populus[J]. Plant Physiology, 2007, 145(3): 961-973.

Abe T, Thitamadee S, Hashimoto T. Microtubule defects and cell

and beta-tubulin gene families in

morphogenesis in the leftyllefty2 tubulin mutant of Arabidopsis thali-
analJ]. Plant & Cell Physiology, 2004, 45(2): 211-220.

BETSAE, AT 2. AN A B SR AE AR A AN AR 30 SR b ) 2 2528 1k B
PAEELT). AR I AARLERR, 2016, 52(6) = 687-695.
Storme N D, Copenhaver G P, Geelen D. Production of diploid male
gametes in Arabidopsis by cold-induced destabilization of postmeiot-
ic radial microtubule arrays[J]. Plant Physiology, 2012, 160(4):
1808-1826.

Wang C, Li J, Yuan M. Salt tolerance requires cortical microtubule
reorganization in Arabidopsis[J]. Plant & Cell Physiology, 2007,
48(11): 1534-1547.

Marcus A I, Moore R C, Cyr R J. The role of microtubules in guard
cell function[J]. Plant Physiology, 2001, 125(1): 387-395.

Paredez A R, Somerville C R, Ehrhardt D W. Visualization of cellu-
lose  synthase  demonstrates functional association  with
microtubules [J]. Science, 2006, 312(5779): 1491-1495.

Eisinger W, Ehrhardt D, Briggs W. Microtubules are essential for
guard-cell function in vicia and Arabidopsis(J]. Molecular Plant,
2012, 5(3): 601-610.

Abe T, Hashimoto T. Altered microtubule dynamics by expression of
modified alpha-tubulin protein causes right-handed helical growth in
transgenic Arabidopsis plants[J]. Plant Journal for Cell & Molecular
Biology, 2005, 43(2): 191-204.

Sparkes IA, Runions J, Kearns A, et al. Rapid, transient expression of
fluorescent fusion proteins in tobacco plants and generation of stably
transformed plants[J]. Nature Protocols, 2006, 1(4): 2019-2025.
JAE R, & B, ORI R, S LR TR R AR PR BRI SRR (0]
MolkBlaE, 2018, 54(3) : 152-160.

Gutierrez R, Lindeboom J J, Paredez A R, et al. Arabidopsis cortical


http://dx.doi.org/10.1016/S0955-0674(00)00173-3
http://dx.doi.org/10.1016/S0955-0674(00)00173-3
http://dx.doi.org/10.1104/pp.123.3.1005
http://dx.doi.org/10.1104/pp.107.107086
http://dx.doi.org/10.1104/pp.112.208611
http://dx.doi.org/10.1104/pp.125.1.387
http://dx.doi.org/10.1126/science.1126551
http://dx.doi.org/10.1093/mp/sss002
http://dx.doi.org/10.1038/nprot.2006.286
http://dx.doi.org/10.1016/S0955-0674(00)00173-3
http://dx.doi.org/10.1016/S0955-0674(00)00173-3
http://dx.doi.org/10.1104/pp.123.3.1005
http://dx.doi.org/10.1104/pp.107.107086
http://dx.doi.org/10.1104/pp.112.208611
http://dx.doi.org/10.1104/pp.125.1.387
http://dx.doi.org/10.1126/science.1126551
http://dx.doi.org/10.1093/mp/sss002
http://dx.doi.org/10.1038/nprot.2006.286

98 Mok B BF SR %33 %

microtubules position cellulose synthase delivery to the plasma mem- ing of antibody binding sites:recovery of specific activity in an anti-

brane and interact with cellulose synthase trafficking digoxin single-chain Fv analogue produced in Escherichia colilJ].

compartments [J]. Nature Cell Biology, 2009, 11(7): 797-806. Proceedings of the National Academy of Sciences of the United
[18] Huston J S, Levinson D, Mudgett-Hunter M, et al. Protein engineer- States of America, 1988, 85(16): 5879-5883.

Construction and Verification of Plant Expression Vectors for Poplar
Microtubule Function Research

LUO Ying"?, ZHANG Jian-guo®, LIU Xiao-xia*, RAO Guo-dong®, LU Hai'

(1. College of Biological Sciences and Technology, Beijing Forestry University, Beijing 100083, China; 2. Research Institute of Forestry,
Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] To lay the foundation for studying the microtubule function of poplar, plant overexpression
vectors of 84K poplar by constructing the tubulin 7UAS5 and TUB16 fused with red fluorescent protein mCherry, and
using transient expression to verify the fluorescent signal after vectors expressed in plant. [Method] Primers for
TUAS5 and TUBI6 genes of 84K poplar were designed using TUAS5 and TUBI6 homologous gene sequences from
Populus trichocarpa, RNA from wild type 84K poplar was extracted and reversely transcribed into cDNA, homolog-
ous cloning yield 84KTUAS5 and 84KTUB16 genes, which were respectively linked to N° and C’ terminal of the mCh-
erry fluorescent tag from pCAMBIA 1300 vector, and then transformed into E.coli TOP10 competent cells.Positive
monoclonal were conducted by means of colony PCR, and after sequencing identification, the recombinant plasmid
was transformed into agrobacterium GV3101 by electrochemical reaction to transiently transformed into tobacco leaf,
and then observed fluorescence excitated from mCherry. [Result] The 84KTUAS5 and 84KTUBI16 genes were cloned
and successfully linked to pCAMBIA 1300-mCherry vector, fluorescence observation of tobacco transient expres-
sion showed that only the fusion protein of the target gene linked to the C' terminal can be successfully expressed, and
the fluorescence was obvious. [Conclusion] The fusion expression vectors of TUAS and TUB16 genes of 84K pop-
lar and pCAMBIA 1300-mCherry were successfully constructed respectively, which provids background materials
for further study of poplar microtubule function.
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