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Influence on microtubule in wheat mesophyll
cell exposed to enhanced ultraviolet-B
radiation and He-Ne laser irradiation

GUO Ai-Hua, GAO Li-Mei, LI Yong-Feng, HAN Rong*

( Institute of Cell Engineering, College of Life Science, Shanxi Normal University, Linfen 041004, China )

Abstract: In this paper, the protoplasts from fresh leaves of wheat seedlings was acted as material, which was exposed
to enhanced UV-B radiation(10. 08 kJ « m? » d'1), He-Ne laser irradiation(5 mW « mm?)and the combined treat-
ments of UV-B and He-Ne laser. Effects of different treatments on microtubule(MT) cytoskeleton, which was labeled
with indirect immunofluorescence localization, was studied through confocal laser scanning microscope(CLSM). The
results showed that microtubule of protoplast in wheat seedlings was depolymerized significantly to stick and spot un-
der the condition of enhanced UV-B radiation, the MT bundles was trend to dispersivity and decreasing of fluorescence
intensity. However, the depolymerization of MT was decreased by He-Ne laser irradiation after enhanced UV-B radi-
ation, Therefore, the damage of microtubule in wheat seedlings induced by enhanced UV-B radiation that can be re-
paired partly by He-Ne laser irradiation.
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A=A 8 1 22K - #0 7 A EER  (E AR, 20025
Kalbin & 2001; Jeremy %7, 1996 ; Mulpuri ¢, 1996)
Hit, #x UV-BXHEY 4545 R HAERLE, TR
AR B E 2 1800 0 EE (F15,2002).
He-Ne BUCIE R —F B HEAR, R EHZ %
FER EYWIREFTEKBT I EZHOMAE. KK
FMEATRHAEYVERKET EEBRH % (EHE,
2002;0u,2007), % (Microtubule, MT) B4
ARBENBEEARBRS Z—  EELEFHARIER.
ENAKKEMAE R, AEARSRETHE
EEEER. e 5HRNYREH, XER%Z.
BRI FRESRE I ERBMB RN GEFEH,
2002)., EH, HE BT R B B8 & AR U
ROAT LR —ER45, B THAREARA BT
5t JUH R R BOL I RAE R B 58 (confo-
cal laser scanning microscope, CLSM) ) iz Fi , & BF
RAMPKEHEIFRET —FFHRE, AN
AR B, KA He-Ne Bt RHREK UV-BEE
SIxHALE, BTER Y UV-B 58 59Xt/ & i A 40 g
i BB ZE R IR P LA B He-Ne SOt X H a9
B, R4 TG A0l Aol A 77 58 B AR L 7T 48 A FE
AR [l B A I E TE 4 T 7K LRI PE T B e AR

I LR

1.1 #it a1 R

R NFEEFE 8 B (Triticum aestivum cv. Jinmai
8), thy I 74 A B Be /N BF AT BT SR 4. s BUR R
WA T, 2 0 1N BAREEERE, BN
FHBERLP . R FEAEEFTHRERZRYH
R3EFR LA, B AL 30 kE,25 CHER, FFLHL.
1.2 £8igE

R E X R4 (CK) .\ UV-B 43 20 (B) . He-
Ne BO6A A L) UK UV-B 5 HeNe N E S
AHABHL), SHLHF MR L HELHEG6
HEHFEHHAR.
1.2.1 UV-B &% H/NEBTEINEFRMEEHN
1T .20, £ H .30 W,297 nm), @ 8% UV-
BT 5HYIEF M2 M EE kIS UV-BIEFH
SR LR 10.08K] - m? - d?,
1.2.2 He-Ne # 445 8 He-Ne %88 (M SHN -
A -B450 MM, L R 6 BF R AT 8E) B K N
632.8 nm, WCH HEZ 2 mm, MOGHERBABERTE

WIE) AT AHEBR Ze 6 .
X1 BNBAGERERF

Table 1 Establishment and treatment
procedure of different groups
A FER 7’6“@ UV-B#EST HeNe ik 1% 4% 3%
Treatment Light . UV-B He—Ne laser Dark culture

(h/d) radiation(h/d) (min/d) (h/d)

CK 8 — — 16

B 8* 8 — 16

BL 8 8 2 16

L 8 - 2 16

* iR UV-B @43 B A 3647 .

It’ at the same time with UV-B radiation.
1.3 A&
1.3.1 RAERKNHE&E SEXNHEFQOD,BA
WEh. B 6 HEE/NELE S — Bk, BIEAK RS
T, ANE DB H R 1~2 mm f/NESR, B
FEHBBEFECEEL) CHEM 3 hAH, PHEE
RO.5hBEH—K. MESHEBEZLN1: 5(W/
V). BERWRERHF 1.5 %4 4% E 5 R-10(cellulase
R-10,Japan),0. 1% 3 ¥ E# ( pectinase, Fluka) ¥ F
PRHER P ECE T L. PRVER MRS H: 5 mmol/L
CaCl, « 2H,0,0. 5 mol/L H & &, 0. 5 mmol/L
KH,PO,,2 mmol/L MgSO, ,3 mmol/L 2-&E B2
B BR (MES, Sigma) , pH ## % 5. 6., ¥ B8 52 R
JEFl 280 B R Bt UERR R BB T &M AHR
BH D EREB .0 F,300 r/min B4 2 min
JEWER AL A i, 37 A PBS B, iR EE L
#%H
1.3.2 RERKE AN BAIOEE ZZB(FDA)
Wi A AR BT J71. B 50 mg FDA % F 1 mL
7 B P BC R B, B 20 wL FDA B A F 5 mL fRuk
WAL LI/ V) 5RARERERIES  ZERK
B 10 min 5 R4 IR E S UES%E,200D,
1.3.3 LA R hArnmE KRS AR A RIAME
%BE 1 mg/mL £ B # £ 8 (Mr 300 000; Sigma) #)
BEHA L, BEHN S5 min, REZLPOWE. LU
3. 7% % B H EE (PBS B4l # E 30 min, 0. 5% Tri-
tonX-100 i3 20 min, PBS(pH7. )Pk 3 W, FIK
5 min, 2L 3% BSA(PBS EEH) # A 15 min, FH#ER
WA R A UMD A — 3L (Sigma 7= 7)), IR B
JE 1:1607£ 37 CHEE 1 h, LA PBS iR vk ik, &
Fi Texas Red-2EH1 i IgG(Invitrogen) AFEBREF 1 ¢
200 76 37 CHEH 1 h, PBS ik 5 K, BIK 5
min, /5 50% H 1 (PBS 2 rhik BL 4D & A, &
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AR 35 B9 i £F 341 (David %, 1990; Wick & Dunice,
1981; ¥ il 7 4% %, 2003; Akashi & Shibaoka,
1991, XTH 1 BLA 3% BSA/PBS {8 # — i 3k ¥
F, M BEETR; X R 2 BERAE REH#HITR
SRR T E Z BT, LA 50 pmol/L B8 iR IR0 -
Oryzalin(EHEH) A 1 h, KM TR 6§ AR (5
F%,2002),

1.3.4 Ay B %% FERENEERLE
BB B MR 10 550 40 5,5 06% A
o B #OE 3 B A B M4 Nikon TE-2000 i# 4T
MBESEERE, B LGN 543 nm, B4 FEE N
W sE B & 68 488 nm, W BE 4R Sk (FFH 40 fFEE M
60 fEMEE, B REMF A 512 X512 B E.

2 HRE54H

2.1 REFREHHESENNE

TE /N It P TR A A ) A i AR rh AW R AR HL B
BREREAR=E L. MERT 1 FR,EH
1 BB T TRER X b AR A, HoAN B 6B BRI,
R, 40 IR H A BRI & ), SR B P
Ry FRORBEAER HEERER, HHEA
HEHEE@ERT 2, EEOLEREARBEME
488nm W RKMHMHMAR T, AR EHMTFENE X
TRAERL A, AMZEETOLT E R A (BRI
T:3), XEPr £ R A B 14 0% 59 I 28 Sk 98 6 38
~Af FDA, FDA A JG BB KN, B —HEREY
JB, B 35 2o 50 B A R A TR A N 40 B O, FE 4 B A
PR AREE 0 R — R IE R AR M SO R,
AEEH AR, AP A E AR EN, JH, B
{EAH M TE 488nm R T B B AN, ML
TE BN AR BET= L B DRt . AR DFFE L FDA 4
FRAG Y DR A SO A R (5 0 I ) A, SR AR AR U 14
R WRETEERRAFEE KL,
2.2 3% UV-B &5 xF R & Rk H & A2 00

N P 4 R R AR R AR B ) R it A P, X R
MREREELD) CEM 3 h)E, RMERE R4
RERE, FHNARBEESFERANGTY.BS
W (BT :1,2). 5% ERAA e, 48 7 Hl
BRAREKZMET , ¥ UV-B 58 54 40 28 4 fr K
B RVEROE AR R AR R D Ve B 3 M R B R R
fRSE2 MU AR, B B R B LA 40 e i R (B AR
1:5), U158 UV-B %855 3 /132 0t 4 48 08 (4 B

B A7 4 0 I T B /08 32 S 40 B A R Ak B
2.3 FAEAEAHESRMLE

St DA A 38 481 9 /1N 32 T D 40 B A R AR 4T 1)
B AR IR M, E RO R AT B M
TR B 541 AR AL, X R M B R A
BN, EHEN . ST RMEENE
G 1 ST R ) SR G L TR E TR R R, BB AT
148 2 SR R O PR HER) (B T :6) . HURABLE
A B A 1 R B O B SR A T 2 B
SHRHER (BRI .7) . FBOEE R AR B MR
S B A A AT T2 4 i e 40 B R B L R
A RTFTEME P 4 G5y, ELIE B HEE T A ot
BABEHRRERT 8.

St AL, B UV-B 5 405 0 400, 45
PRI E S, A E R R E R
Fr BOR SR SOR A L B R B R 38 B B IR AN LA 5
e BAEE(EMR T .9, X UL R UV-B {§48
HOR B R R, TIIMIR UV-B R SE BiE
Bl He-Ne $t K8 & AL BN &, KB 4 H B R
41308 46 B R0 245 85 AR O 38, T R 10 AR 7O
BT <100, {8 585 UV-B AR A H 5 A 4b i
AR EAT B, ELA R A B R R
BHE . SO AL T4 A B8R D4 5 4 WO L 5 X
R BB AR T B B 2 B, HUOR 3B 8 ST R4
BRCEIRR I 100, A5 BF 5% 45 40 B4 B0 40 A g 22
S EF B He-Ne $6 7T LR #1838 UV-B
AT RS RS B A, 338 UV-B 18
51T v BB BB B — E R I AR

15 HE AT B0 60 8 50 SRR BN BRI B R L R
B — 4 B X BB A TR A R e YR R 55, L
I FE W25 T A5 4 16 B A T MR R B 3%
BB P4 54 AR I - 12) 5 26 330 A1t I B AR B
Kb 3£ 5 A R U R O (38 08 B SR A B BOR
SMA DB BRI CHE IR 1T - 14) 53X B T8
1] 432 50,88 0 AT AT 1O T S8 1

3 Wik

3.1 hNRIFEFER G &

JR A K (protoplast) dy F= 5 & T 40 d 8% f9 {%
1, %t S0 S AR 4R W BURR R G TE R AR R S AR P R 2
U A BR BT M GRBETH > 1998) . 3% W JiR AR i 4%
FEERME NN PEHBERE R, KE
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BIRR T 1 93 S50 R/ A0 A g9 A Bk s 2. 39508 B0 T BUE SRR ARt SR R R BE 15 3. BOBIE B A HARE T 488 nm 3k M8
A A 0 P AL A5 4 SR iR R, RIS A 4. B 10 hRAR FRIKRIE 15 5. 385 UV-B 35 818 AR A R4 6. CK 4 R 4 R
P LR R TR 5 7. A SRR AR SR SR 8 R AU A P N PR 454 9. B RGOS 528,

Plate I 1. Purified protoplasts of wheat seedlings under optical microscope; 2. Chloroplast and nucleus of protoplast under optical microscope; 3.
Protoplast at CLLSM stimulated by 488 nm,red is chloroplast and black is cell nucleus; 4. Vigour of protoplasts after 10 hours; 5. Wheat mesophyll
protoplasts after enhanced UV-B radiation under optical microscope; 6. Network MTs in wheat mesophyll protoplasts of control; 7. Radiating MTs in

wheat mesophyll protoplasts; 8. showing no MTs in vacuole; 9. dispersivity MTs after enhanced UV-B radiation.

N A7 A B[R] OB 4%, 2006) . ABFSE R N H 12
AINEYIE M R AL BRI 1.5 AT 4 R
0. 100 R » WG AR W pH (E 2K 5. 6, B6f% 3 h G &
P AR AR A e, EOG R . R iR b T
BR T AR RE Y RS, A R B R B S 4L A
A ALBIF ST ) AR AR R BTN, 19985 3% %5, 2002)
TEAML B A Sy FOtAn e T, BT W4 M 44l

AT BE ) SEBE HEBR 1 5] B 40 M0 60 52 10 5 40 L BE 1Y
BN HEE T ARBT EA KM G,
2002,
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3.2 38 UV-B B &ix/hEREFREN RN

R IR E G RO RS T RREER
e & 55 30 35 ot R 4 7 A O R TR (B2 SR RE 4R, 2006)
FERF IR UV-B 58 50 M f 5 52 m ik 55 o, S A
(2002) RIS & I, B3] UV-B 46 4 1% i
MERRESILEE A REMWE K, HYS UV-B
15 BT BRI B 5 A 36 ; Kakani %5 (2003) A 55t %5 B
WK UV-BESF AWM A RE RS &, 0
SR A B A R TR EY X UV-B &4 bt
M. BLAh . FH W W 3R B2 A 2 Y TR R R A

UV-B %3 4 8 50 M YL A — € 1 4 (& B BE %5
2006),

A5 WE FTAE ) # I A R R R B FEA R R AF T
55 %t B2 A b L 2203 3 5R UV-B %8 5489 vt 1 B il 45
M4 D A R 22 A R AR DA AR T2 4 AR 9 A L 3K 3
g3 UV-BRSH/ N st R& B &, KEE
TN B A oy 64 SR A5 S, T H 40 MU RE R 5 g
. X IRAE Y XT AT FRBE AR ) — R BCRE, X AR
P AL ) 1F 25 52 300 58 I3 SR FR PR B 4% 14 FA) BE N Thi
RIPA G RZEHRZE.

BEIAR T 10 BL 4808 40 15 5 11 L 4LJE A SR M rh RO 4MR B0 + 12 SR — 4R Rt B 13, B 12 U145 9 B 5 14, 25 3800 1 TR ) A T X

M8 15 14 B SE T B 4 $RR =100 pm, & 3.6-15 $7 R = 10gm,

Plate I 10. MTs of He-Ne laser irradiation after enhanced UV-B radiation; 11. Network MTs after He-Ne laser irradiation; 12. Control that have
no first antibody; 13. Transmission image of Fig. 12; 14, Control after Microtubule depolymerization reagent-Oryzalin; 15, Transmission image of Fig.

14; Fig. 4 bar is 100 pm, Fig. 3,6-15 bar is 10pum.

3.3 138 UV-B 55 5130 He-Ne B A /N EME S
200

B REXT TR 7 98 B IR AE 5 2006) 9% T
WA GEE,2002) 4 E JCHES (PR,
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%,2000), MAEBES HE_FHEERPESHY

Rad 7% 45 8 F AE B He I8 2 40 M B SR I R i, B W
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TEATZ AR ELAR T CRIRI4E, 2006) . BT, SE %
40 B SR RAE S e R T TR, IR R 2 3
T ARB A B RA TG SRR E2Z BT
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