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Beta Galactosidase in Plants

Tian Aimei'?, Liu Jinlong?, Cao Jiashu®

('College of Biological Technology, Xi’an University , Xi’an 710065, China;
*Institute of Vegetable Science, Zhejiang University, Hangzhou 310029, China)

Abstract  Beta galactosidase is an enzyme associated with cell wall degradation. It is widely distributed in
plant tissues, taking part in a series of physiological and biochemical processes. According to recent studies, beta
galactosidase genes have already been isolated from a number of plant species. Beta galactosidase genes belong to a
multigene family. Increasing studies have shown that different members of beta galactosidase gene family exhibit a
wide range of expression profiles throughout plants development. However, their precise biological function in vivo
still remains controversial. In this review, we presented recent information on cell and molecular biology referring
to the results of our investigation. This study may also facilitate us to fully understand their mechanism of action in
plant.

Key words  beta galactosidase; gene expression; biological function
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BEER A . ASCFLENA T B-GallRIE . Ak
FerE. MY AERKKE TR L FEEN . [FIR,
TATTRIFFELH N 1 S P 9380 o0 24 1) T 53 SR R AR
£ (male meiotic cytokinesis, mmc)-5 H: B 2= B ¥k AL
R IIR LD T, 53 B B AB-Gal LW, X —
WF 9T 25 W 4 WF 90 B-Gal e A5 K & A 1 2 g e it
B .

1 B-Galgy3kiE

B2k FUBE T 1 K AR U 40 1, LR 2 F
R R . B-GalIEh W AIE B A
i 25 5 R0 R SR AL 2R . FE R, B-GalfE 4 1
TLRRIERE P AT A0 . ELTH R B-Gal & — 25 4y
FasE I, (075 55 52 3 JURE S5 = (0 3k . i
() B-Gal R G A T 2 7 0 0B £ 2 49 i 78 £
U452 FTES . R K B-Gal H5 40 1 AH LA AR K
()2 5o 414 14 B-Galil 7 2 DU SR AR s 3 Bk, IF H.
BRI R — BRI 5 TR K. B-Gal) 2 4y
Hi TRUALL T, 25 5] — R0 8 A R,
WA A, LS R TR I AR . BFS R,
B-Gal7E 5255 4 75 R Bl it st e LA 22 1 IO,
16 92 B R, B-Gal AT LA B A 40 B 52 % J R
TR FETR T AT AR B () 5L 5 Bl i g o
YR B B-Gal FE PEIO1,

2 B-GalRu$iE
B-2F-FUME I vl AR R AW SERERTIK AR
WP b i FURE R L . B-GalfEAE — MM 2
(FIpHIREE o TAE, 76 FC T pH2.5~5.4. R RERI4H 14
HpH6.0~7.0. T A7 I L8B-Gal i] 43 Ky P 2%, Horp—
FRET KRR R, X — R FEEMAEY T &
B 59— 2R K R3S SR, X SR T70%H)
B GRIE T AE . AT IR AR, FE R I
TEpHAE R G, 17 7F 40 B rh il B T PR ER
5%, DwevedifiiKayastha M\ % &7 1 4 55 15 2] — &
HLIB-Gal(Psp-Gal)® . pHS.0IF, B M BT 1)
T 43 B B PsB-Gal, X REZH MR BT FP T R
HIRBE, I FLAE S 2R K K 7 I 309 B 5 4 i e
GE . AERERIYI R, B-GaliEME—n LA ) U7 1)
EIB-1,4-21-FUHE ARV, 0T 247K B 40 HBE 28 1
e FUBE R FEIZ, s m] LK B-D-2 FUBE T R o Al
W JEVE (R B-D-2f FURE TR I, T A i 20 52 v

FUERAL I & m . B TR, B-Gal AN n]
LA PR ZE AR U AT I BE B, IR REEAE IEH 12
BEACHE . A RE 2 2 AQU DU R 3 22 e o v 4 i e o
fiFt B E DL U IR AR i o LB S 1R KA,
RBETE B FURE . S34h, V2 B-Gal il LLE (A ShE
PR 2 AN, Rl B LA AN S 1) K AR
PR Ry S AR e sk b, 8 RS
FErR, 0 MUBEZH 73 ) S 25 At 2 — 2 FEB-GalfE T T
L5 90 B BE 45 5 1) FURR IR Kb . XM IS AE 2
PR S, IR R AL AR, SRR s
FFBUES,

3 B-GalHEEMEKAZE RAIINEE
3.1 B-GalfEfE# & B P HITIRE

A A B R AR Ky A B R SN EE 2H B, (R4 e
Mk Ed R EEELSEN. EhEERNRFEIEES
2 A0 20 KB T oy 2456 2 7 T R #1560
RN 25 K IR AR S BEPE JBURS SE , BRI AT IR T e
K310 G52 A FEIREE 50 . AR 3 55 TRk BE R A3 1Y)
B R o AR R IR I S 2, AR I AR AL Ak 2 BE K]
LEEF S R BT LB 22 58 1 SR
P WA ) e 11 A5 BE DR 2 2 B A Ry B ) B AR IR,
T B-F-FUHE B 55 I PR & 25 15 J0 by B Oy fift 1) T 0
[, 19 G S e B IR 2 B8] (pectin methylesterase, PME)
S0 PR, AN e BRI R 2 5 () R A
A BT AT RS R 4%

ERLF I, AtB-Gal7. Atp-Gall5. Osp-Gals.
Osp-Gall2. OB-Gall4F10sp-GallSHEALE/IN LT R E
LTFIAER B IR T A HE D e, JRIE M K
X6 K A A AE 7] — W S0 T o Aif-Galll. Atf-
Gall3. Osp-GallOF10sp-Gall 01E i 34 4% ¥ vh % ik
SR e AR LA Ry T A W 3 47 B-Gal i) KA,
NorthernZ4 A8 4 75 1%k R E R A o (146 25 1 e A
TrRL PR R RIA, TR R HRIA IR, (B
Ae )5 0/ML T RE RRIEE SR BT, &
W AR ek i AR R A e R AR U A R
(Brassica campestris) T, 1 12 40 M Ak 2% 3% 04 I 21
16245 7 5 A B-Galifi P i 2k 58 A8 fR gal(galactosidase) »
galz® N A6k 3 B 43 2 8 AR K AR 1) HETT -1
eIy ThRId . MERRZREGIRET, O AZEY
SN Fedyvip VRS el LR SN e -4 A |
I3, AERRPEAl GRS, DA I Ae AR 38 2 I Hh 58
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RIER, XA RER ARG e, SEE
RITERPRAH L, #5717 gal & D4 (R AE K bt 5245 I S 4 fi
JJBEZE, RIS FIIE [ AS 45 3R B, X P e A2 e Bk
LR gal4x N
3.2 B-GalfERELA P AIThEE

Pressey! !5 56 M F5 it 24k Hi 3F9B-Gal(TBGs),
I HAESE LA B-Galll L A7 4 0) - FLE B BGE P . Bl
J&i, Smith% Vg % 2 T 4wt B-Galllff)cDNAJT 41, Jf
HAZE] T 5564 5w BT 2 LR [FIYR M I cDNA T
5o YoshiokaZ52 M0 °CIE" A7 T 54~ H 3% S 41 i ki
FEEU R F] T 4R B-Galif M (GA-I~IV). GA-Ii%
PEFER MO A IUAS R, B S 1R B3, T 1 3% 12 1
T, A T S 2R SRR e 3 e v, B SR SR
g P IR AR T S PR R . Smith U215 e 7 A
B-GalBE R R, BAIE R LM R G d A
FHERMRIEB . BR RS EPIR BRI 2337
L, A5 R SRM, f-Gal3E R (ImRNA S & dy i, Fifi
B2 R 2R BT LU S 4-Gal
FERIRIE, HAE L RS I B-Gal L R ) 3R ik i
B BEL . I, B-Gal#liih ok ml fE7E SR 5 5 24
A TR A0 391 B B kS A Y, Sumathi 25220565 BH Bk 1)
WFFLR I, 78 S S ol 72, B-Gallm DL i A B figt
SE R e BRI A, AT OB R AR I 2 £ 4 3
ghfy, AR SEREE T . Hal, CEERM. R
AL, AR 2 WS IR SE T B-Gal FIX THOAK i 2
B DA BEBE A AL il /K At i ) 55 SR S TR I 2 A 25 D AH
Ko NTEAHGE TR R BRBERE. Bk, /A
SR R RN AL A B S ug [ S R AT DG R B-Gal
SERIFEHEAT T ARG T 7L,
33 HfihThge

B-GaliG PEAE #f & (157 42 5%(Tropaeolum majus 1.)
T A RE, I HRFTUR I RE S R A s
A BB 2% . W JEEME T (Cicer arietinum)™h 73
B ANAAL I B-GalZR B B i (B 1, I Hool FH 143
R R LS. EELE. B b, e, KA. W
BN KREZE PR P SR B 1R 2 B-Gal 2,
UEAh, fESE R, o H AR AL I % FB-Gal
B{J Ia I [23-26] R

4 B-GalHiLz
4.1 B-GalfE Tl F By
Mg A AE AR AR N B A 2 B D Re i AR e AL,

H T AR A e S S e e 0 5 i e D 1 R 3%,
JIT LATC 1 A2 FERBATE ST A4 2t Tl 3 P Ak, B-Gal
ORI R 7o e £ il D B-Gal ] SR
BN Ny LEEA L3 v B B~ SR . FLA e 3L
T — M E A A B 0TS e, HARR IS R A
VE Rk & Bk, e H1 W EIF R B AN
I . TERILE & — s, HEh
0.7%(WNIFIEE 1 5%(W/v) I FLBE K 93%(w/v) I 7K
oy MR 7R HB-Gal &l bR J5, AT HLTE GHnl LA
VE R BEAN 20 A5 I B )0 B-Gal i - S Bk
AL 2R OB, F T B-GalZ i FUHH i /R I mT L
oh FUBE I BN B AT U 2 W FAH DG ol St B
B-Galn] B i H T W FLiE A emft BE (. nl A
h UK RV RGN RO 2R 09 DAL, B-Gal
FEED b Vgl )z T E L B R L ARE
P RBRFI A
42 EEFHHINA

PG TE, AERKL75% 1) B AE N AL R AF 5 3L
Bl S AT TR . R I 70% ) HHE SN VRN
RN = B-Gali 1 iy A FUBEASIAE, i S 30 fg
THACFURE AN B A7 FUHE 0 77 B Ib Ak, HIVIR B
Jg3 N AR LB I S B-Gal g PEAK . FL B Wi e A5 1T
JEAIDSIIER I IR —. TR b, —Fh4
T PR U AR v ] LA R LR AN s N HH IR
(191# 2 1) 8, 40 R FH B-Gal i LB P 01 2 i A o o 25
BEAN P FLpER.,
4.3 TED N PRI A

A AR A GBI . BT HUIE. 2
PR JERERIE b RS E . Ris W2y
YIRS 2 T E S T e nT LU EY)
S5 T RN R BRI 545 5 A5 S I UK E AR
gEEES HAT, B YUk, 2K IR REA
[F) A ) R TC A 1) A A0 A I L K i o P
M7 2 373 B JECATT A= it 180 0 4 o A — A SR P A g 4
sk, FIHIB-Galn] DL R R, 44 I H AR bt /4= 979 o ot
HEAT o

5 RE

TR 5, SSE I R. TER IR
R EBE M. RS RSRES R R E
(45 RPN T 04 . SR8 T U %
A A A, TSR, PR, RS
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e o AHOCHIT ST LIRS, 78RS i 2 i
Fitrbr, o o B R Tl A FNARI I AR R A T ER ARk
Horb A B L . 143 DL AT 43R S5 R ) B0
5 ot Bl R AR R XA A A ES
2 BRIV A A 2R, 34 B0 At SR ) 45 FLA /N 4y 1 1)
FUF A AP, WA R SR IR, B-F- 3B 1 g A
KT SR A BE LA AL Il /A Il (X TH) A AL IR £ 4
R PR G AR TP E LR, AT R
e A EEIhRE. Huy, D&/ Fah.
Ry AL R 2 PR S T B-GalIXTH S
SRS R A B D) AR OB {H T SR
Iz, AMEAR S AT AR 7 2 R AR
TKLEAN [ AT LA S M) G B4 A R 5 1 AR A AR AL A
R I A .l TR SR SR A AR AL ] g
2 AR Z AN HL, DT I 75 B X6 25 P AN [] ) 21
SR B X L8 0] AN R B B A5 R
VFIFANRERGS 4 B HE S B[R] — 4 Fh (R A7 St b o 34
K, K TB-Gal W 50 1 e ik, (R4S A7 AEVF 2 1n) il
T EERNER, AR DR TT TN B-Gal A 57 3= 24
LR JESI2 R AT THT, T B-GalfE I AE K K B s
AR D o AT FELL AR SR I - ek 2 284 11)
JH 543 3458 4% 4 (male meiotic cytokinesis, mmc)5 1
By A R RHARAC S 22 e OB W BE R A M vk, 0 g 31—
NB-Gal3 K], % p-Galft Au Ky K& & 1L 7 b ik 3R IA,
T8 s CRNAS H AT Dh g 70 A iR, %p-Galfi 2k
25 FEARR K E I 5, 10K A B 5UB-Galfr {4y
REPRDIReR AU R . A K aHLHIT
W — A E W ANR B AV — A . R
B H T GB-Galsr THLE I E Bk 3R A IR,
3K 2 o (10 S 06 5 RN A I B LA LR AL T
B E, Xk — R A AL, (2 B-Gal
FERAH R AW 2 DR B 90 AT 2 3.
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