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Summary

Glutamine synthetase activities in leaves and
roots of blueberry were determined in relation to
SDS-PAGE analysis

of soluble protein was also carried out.

ammonium assimilation.

There was a little difference between in vitro
and in vivo GS activities in blueberry leaves,
while apple leaf GS activity was higher in in
vitro than in in vivo. In vivo GS activities in
leaves of blueberry and satsuma mandarin were
higher in tris-HC1 buffer than in phosphate
buffer.

pH7. In vivo and in vitro GS activities in leaves

In vivo GS activity was higher at near

and roots of blueberry were lower than those of
apple. In vivo and in vitro GS activities in leaves
and roots of apple were increased by addition of
ATP, while those of blueberry tended to be
decreased. In vivo GS activity in blueberry
leaves was decreased by addition of glutamic
acid from O to 25 mM. Leaf and root proteins
analyzed by SDS-PAGE were less in blueberry
than in apple. These trees had more bands in
leaves than in roots. Protein bands of blueberry
and apple leaves were influenced by N forms

supplied.
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Fig.l. In vitro and in vivo GS activities of
leaves.
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Table 1. Effect of buffer solutions on in vivo

GS activity of leaves and roots.

pmol/gFW/h
pH7.5 Phosphate pH7.4 Tris-HC1
buffer buffer
Blueberry leaf 35.0 91.0
Blueberry root 38 1.6
Satsuma mandarin 0.6 206

leaf
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Fig.2. Effect of pH on in vivo GS activity
of blueberry leaves.
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Fig.3. Effects of ATP on in vivo GS activities
of leaves and roots.
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Fig.4. Effect of glutamic acid on in vivo GS
activity of blueberry leaves.
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Fig.5. SDS-PAGE patterns of proteins from
blueberry and apple trees.
A, apple leaf; B, apple root; C, blueberry
leaf; D, blueberry root.
Leaves were taken on May 18 and roots
on June 14.
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Fig.6. SDS-PAGE patterns of proteins from
blueberry leaves supplied with different
N forms.
A, NO;-N 20ppm; B, NO,;-N 40ppm;
C, NH,-N 20ppm; D,NH,-N 40ppm.
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SDS-PAGE patterns of proteins from
blueberry roots and apple leaves sup-
plied with different N forms.

A, blueberry root (NO;-N); B, blueberry
root (NH,NO,-N);C, blueberry root
(NH,-N); D, apple leaf (NO;-N);E,
apple leaf (NH,-N).

Blueberry roots were taken on May 6
and apple leaves on Sept.12.
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% %=
TN =) — 3 RICERFE & U THEERRE
FINVLT o E=TRERMBEOHIES ﬁ
W EDEDLNT WD, FOKEICOWTIZ

TN—N) — ORI EE A 5. E 72
BARTE & DRSS, TIERRYE & ORE L X2 S5
HEINTER, EHELIITN—N) —DEREK
F#I2B9 L ChEER R LR EE SRR E BRI ICHL Y

AN S NTEROLFHEREL Ci2owTHEGTL
T&72, ZORE, 7V —~) —TIIHEEE T

BERIRME D) o I YT, IBRE TS,
BICETIIEL (B2 -9, £2H) ANLS
N7 SR IIEHMEEROWIBTIIT  E=THE
EROMHIGICHNR Y VX BERNDIAAE
DKL, HBBER TR Ty E=TERERIC
HEEROF AR B b,

AR TIITRIN % 72 (3B ETTIC & 0 B
ENETrETHRBEIN T BREE 2
LNBTVESTRLINSG I DI
bBINY I ARBRERL Y 7B L
THN AN LN EROHFTFRICL 290247

-7

GSIHEMHHE TIE—HIZHVWLNT WS in
vitro GS WEPEDBEE I Z . i) L7235kt %
AL CTHIZET % in vivo GS IHHBIEET LR
BT o7 TI—RY) —FETILin vitrok in
vivo L ATIZIZFREMEZ RT L F 2 51505,
) > I T in vitro DEPEWEEZRT LD T
Hotz, WIS, Lad TEBSIFAERNICE
VIRTEDTEE 2 B3B3 51213 in vivo GS TG4 HI
EFRIZERLHEEEZ bz, T—N)) —
D GSIEHIFATP RNV S 2 Y EBOTMIC &
AR TEMRASA S L7eh’, S 6T X 53
DEE L DEENE 2 5N b, HEEITERTE
14Tl Ca?t., Mg?t, ATP L X DOWHMIZ L DG
MO THALNDE L), ) TITHET
LETN—) —TRELETIZBEWTY
GSEE@@<JB%K&%TV%:T®%ﬁ

= ql) BV i L I S ) %ﬂ)t%i ﬁﬂhéo ]
i:%” ) I TERERMBIT L > TR
@fwy:/#NHfNLﬁf4ﬁ$NofN&
WT3IEWML7A, shoot TIHIZELAY
AW e dr otz v, BREALROMEEET
EEHR GS 7o ¥ DAERICRD 28 E T RIS
R 7PN ELTHIIIN TS bl
51, 7N —N) —TIFEP NERIEION
FREMENDDOELEZ 5N, EEERELLN
DREERIIME AL~V TIThNTWS, T —
NN —FEF D NALEERESHT TIENH,-ND
HASTER T 2= THAHEMLR T WO &%
EWb, Th—XRY) =TT =TI
VW) L) D REERIFTE B B W ISRHERIRIX T S
RN ENO,-NHZIC L DV AEFE T b2

LFERIZE >TWwAI ELEZ LD,

ML X AU IR IEEE R DR & R & L
7TRREERREE R OEIC & I3 DBFET H 5 REME
DIREINTE D, WHERREITEREES 53
AAEE R TCEERTEME S < T D AR ARV E)
#&wtm@@ﬂm%%ﬁﬁwtwﬁo%f%

X ZFUHMRDE (FERRICHFE & W
%ﬁﬁﬁmoxnanfw<u&f%émmﬁ
BERIEIE L OMEDOMAN L EREEZL LN,

BRFEULREER ICOWTOMEIZ 2 DEY

THRENT WD, 7V TII4SkD DF 237



DREE N T Ry — 8 —Th b E ) PIRE
ENTWBY, 7oL TOMEETCHERIIST
BHIT100kD w912, kLY, bUER
a7 Y TR EITCERO S FEI360~70
kD K HwvwEwvwbitd?,

AEM®IC X AUIE R B GS T I355kD £ 37.4
KD D 2O0ODH T 2=y FEFDEV), I3
a KRN GS (Z41kD BEEDOH 7 2= v |
MH b EVI W, GSICIIMRE IS/ T 5
JIKDDGS 1 7 v 75 X MNIHFEAET 544
kDD GS 2D 22055 & nbild MBI HED
GS 1347 F®B52kD D 7 2= M2 P 5 %
BEKRZTF &9 D, pietild 5 ITEHBDE
FI5QeE A Bilberry DB S o7 H D
SDS-PAGE X% — v IC K E e 5.2 5 &
WML T\wb,

FBRENLRER I TEED LD Z DT,
B2 2 B 12 oW T SDS-PAGE 43#T %
TV, B FENOSH Y — L I2D W TIRE %
IT-72. WkEP Sy — v I3RFE, 255, HEER
BRIk DV R 72, TA—XY =TI
IR e RNy R Z o BE
BIMEL, ZORBEHL LT W Lah -T2,
L2 L, oMo BREULREER T LT
VBT RIS Y FAA LI, Hhicid) v
TER LB S RPALNEHDLH Y.
Fl, HITTN—XR)—=IZALN, V) TITA
LN WL DLHLI 6, TOEWHMIZ
I2bnh, XNy FREDOBERICHINL T
W B PARDORRE P BETH B,

i B

TN =) —DERUHRLO VS I oA
KEER (GS) EHERUHEMES 737 D SDS-
RY T 27 INT I FFVERGKENC & 2%
iTo 72,

1. in vitro & in vivo D GS &% ¥R $ 5
Y. TN —RY) —ETIIWMETRELEWITA

SN o2, ) v TETIT in vitro DF
WEDTE - 72,
2. BEROVEELIDEL, TN—N) —H

D in vivo GSIEMEIX M) RIEFEBRER LD b 5
72,

3. in vivo GS {EMEIC KT pH DEITD
WTHRF L7222 A, 70— —FETIZ
pH4 . 5AE A & R EME I 2SS £ - 72,

4. TN—Y —D in vivo X in vifro GS
EIEIZEE, MRV ) XD 272,
ATP BN E D) o TR, MR VLTI L5
MWD £ BEEMTH - 72D, T —~1) — D
RTIITHHIK T2 5 172,

5. TN—1N) —ED in vivo GS IHHIC KXIT
TN I VBOBEIZOWT 0 ~100mM D
TR L2250 ~25mM Z TiEHIE
TL., 2R LECIREEIZIZZZT Y b Tho
726

6. SDS-KYTZIUNLT I T NELRKE)
NG —ETN—R)—FETI) »TELD
NV KDDL WYY — v b R 5T,
MR T HREARIC 7 V=YY —=Tix) > 7L 0
Ny KRBTz, TI—RY) —FETIE15
kD fED S RS N JZRE. NIEEIC L -
THEL2ZT 7, LAL7 N —XY) —R T3t
HBNEREIC L 2EBIIZ T ar -7,

598

X B

. fETeiE - RIFRMAES. 1982, Y v A&
NERFEULICBITE N Y I ET A7
¥rofkdl, R C. 9 ¢ 49-59.

. JEHEIET. 1976, HRHEREITEER - tEPIEE

- BREMEE. p.349-355, ALK,

Kaiser, W. M. and D. Spill. 1991. Rapid

modulation of spinach leaf nitrate reductase

by photosynthesis. Plant Physiol. 96 © 368
-375.
4. WRESHE-BOE AL 1986, v hT A

TN =) —DESIAL, EH B L ORE
I RIFTHHE SR EORE, ERKYRE
BORWFZEACE. 191 3 -2L.

B RYHE - HEE K. 1988, NA T v i
BRUOSEy T A« 7T—~1) —BOREE
RUR R RIS RIS, 21091

— L

R ICRE.



10.

11.

. REHH—.

-103.
COEROSME - R AL 1989, T —) —

BRhERLEMO Sl L LI RITT
RS R RE, B pH DB, BUR K
ERERWFZEALE, 220 3-17.

. INEEPEREDHIE—, 1991, CN #5AEER R

OB T 2 R0L0MES, BARRIE L
43k, 651 1786-1790.

1990. E7 5 hREERD 7V
23 UAREERERIET. LB, 28
423-424,

C Bl EH-RRERE AR fh. 1981, SDS

TNT 4 R 7 BRUKENEDS £ N SDS 7L
2 7 7 BRAGKENE, p.314-333. HWRHK—-
WM P, REE - BER ORBEFRRIE
[ RARC

AMMRET. 1990, WEYIOMWER L 7 > X vy
— 3 — DR, AbE LAY, 28 1 210-211,
Pietild, M., P. Lahdesmaki, T. Pakonen, K.
Laine, E. Saari and P. Havas. 1990. Effect

of nitrogenous air pollutants on changes in

12.

13.

14.

15.

protein spectra with the onset of winter in
the leaves and shoots of the bilberry (Vac-
cinium myrtillus L.). Environmental Pollu-
tion. 66 : 103-116.

Poulle, M., Ann Oaks, P. Bzonek, V. J.
Goodfellow, and L. P. Solomonson. 1987.
Characterization of nitrate reductases from
corn leaves. Plant Physiol. 85 : 375-378.
SEARAIR, 1990, BRZ V7P NVET DR
B X7 BERTF ORI, L & EY.
28 1 418-419,

Yamaya, T., H. Ishida, K. Kamachi, and K.
Ojima. 1990. Immunochemical analysis of
multiple subunit polypeptides of glutamine
synthetase in methionine sulfoximine-
sensitive and tolerant tobacco cell cultures.
Plant Cell Physiol. 31 : 325-331.
WIAENAT, 1990, SERIHIBEREREED
HWEE 7Tre=TREALREER. p.263-
266. MYIRBEBILRER BOMR. WX
FIRBL, WA



