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Growth promoters of the pollen tube of Camellia japonica

I Effects of milk substances on pollen tube growth

Norio NAKAMURA*, Hiroyuki USUI*
and Hiroshi SUZUKI**

(ZfF 11984 £ 10 H 14 H)

&

Bl BT O EOMRIEIM T VIcB T 2 ERK
HARTELE Y, Lo T, BEHERZEET 2
VBEOMENB I b TElh, ¥ afsizigy
DI L THEMNTH 2, MFvwicksT 3
ARPHBESEELLORELOHREZ b OWER
oz tugn, LIZUIFEHcmms s
BOMRBRS N, v SFECH L TSI TH
%, BAKICB W TIE, TEM OIS U TR
ERES LRI S, 722, YANFIERICD
WL Y oS TE KR & v 2 BNz %
LD FIFEEORS (130 mm) ICTERE
ERESEL I ENTEZY T OMREEMIZ g
ICEENLEAEMYE RS TYEIC L2991
BOREREREINTOAL, BLIE DY N F

i

TE SRR E I D W THRE 2 T 2387
T, FUHE Y N R IR E R ICE L W IEERR
EHDOIEEROHL, 7 LofEm~OEEY
METL72DT, 216 DFRITOWTHRET 5,

MEt e ik

1. 1€ %

YN FERHEHTER O ICHE U /- T, 1984 £ 2 A
~ 4 HICHRI L, WA L b o & R A
LizoF v ) Ty h i3 ZzEh 1977-1974
1974 FEACHREL - fR1FE L TH W TEM 2R L, M
BRAE 2 HERI U 72 (ER 2 B B L 7z,

2. {ERRoEE REMEOEAE

voall (0.3M) —FEX (1.2 %) Kitth % HARREH
L7, 2 Y fEREEEE T3 RS 100 ppm. FEEE
Vv 400 ppm & SICERML 72,

* T 236 BREMSRKET 22— 2 MIETNIREAEMFEE

** T 305 ZBIRHFTIAECEAN  STMCREAEMRIER

*

Department of Biology, Yokohama City University, Kanazawa-ku, Yokohama 236, Japan.

** Institute of Biological Sciences, University of Tsukuba, Sakura-mura. Ibaraki 305, Japan.



18 JPN.J.PALYN. 30— 2 1984

NAKAMURA et al.: Growth promoters of pollen tube

TEHEHE FTEMEOR S #HET 2 2 ik 01T
o 12 LB NI EARICER L, Z 0BEICE
AR L e E 2 RS TR L, BoR
SERPED U Tz 018 & HRT 120 % LA ED (A A
shi:HE 2 REEE A L,

3. REHNEOHE

= F (Nestlé 1) 20 g #Z&& 7k (DW) 150 m/ I
oL, YM 10 73-F#iR% (Amicon #1 o 430431
10,000 BUT) % Fvs, #HF « JOEMGE L 720 LA
I 5 723812 & 512 100 mI © DW #JMZ . Z O
RARDIRL foo BRENWE DWICH L TERL, &
S FREE (FDAZSh & LTz, 2 OfEs % Sephadex
G—175 THHET 2 & IG5 Vollish i D A58 s
T2o —H. BEEER (B 180 m/) (F 20 m/ IR
LT, F7 3 BRSEE L TR FEAEYE (FID £
fhe Lz,

4. A oFHoA< b ITTT4—

FII {5 % Bio-Gel P-2 T4 Vi srlif, 2 DiF
PE S 2 E L. 0.5m/ 0% Zi# 4 Dowex 1
-x 8 (OH %), Dowex 50 W-x8 (HH) O 7 A
(1.2X18 cm) I F & H T L DIEWE K 57 % DW
THH L, &5 ICBERSD % Dowex-14 7 LTI
1 N i/ T, Dowex-50 Tl 1N 7 > & =7 TiAH
L7z WM OHE b 100 m! 250 .35°C T
ITHZE L 72, DW 202 THEHWE A E» L.

Wik 2 100 m/ 3 U C i RBRIE & L7,

5. ERENER

HEE L Ttzhaki-Gill 312 & O (417 L7
TURKBHEY LTS,

TR EE

v oa PRI R 7 ) — BB D= R )
—7 (BB 72330 GRARFAL L UA
ZHML T, YNFEBOBEMERBRE L L
B, FBLOWRERERA SN (1), T &
R, Ay v—7 (FAlE) <Y —24 (K
DHFE) OV THALNL, IASEFVLTNLERE
A EERE LB TH D 7249 - ALk
FIERINZ s TwRvuO T, BfREERE
WIARSIC L EE26N %, 22 T=FEHVT

(e DI % F 7 7o o

FETIY )= AF =N 80U AT /) —,
n-7% /=l Frhry Ry¥Y, TFLIE—F
V. 7aAy . raakvia-A8 7 — ), i
[ AT & A R R A 2 A, RIS 43 1305
PEARE T, KW O AEESRE SN2, 2D
£ TR E A TH 2 2 LB L 72D T
RIZ = R KIEWE D Sephadex G-75 12 & 24 W4y
B2{To7: (1) WEMEIE Vo5 & S EIHMES T
WG STz, AFALERBRICTE L7255 b

Tablel. Effects of creaming powder and milk on the pollen tube
growth of Camellia japonica

Concentration (mg/10 m/ medium)

Sample 0 > 20
Nido 5.14+0.8 (mm) 8.8+0.6 13.0£0.3
Creap 5.1%0.8 5.1+0.5 12.4+04
Concentration (m//10 m/ medium)
0 0.1 1.0
Human milk 4.740.3 (mm) 14.2+04 8.8+
Cow’s milk 4.0+0.2 14.04+0.2 9.84+0.9

Pollen grains were incubated on 0.3 M sucrose-1.2% agar plate
(SAP) medium supplemented with creaming powder (Nestle’s “Nido”
and Morinaga Seika’s “Creap”) or milk for 24 hr at 25°C.
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Fig.1. Gel filtration of “Nido” on Sephadex G-75.
An aqueous solution of “Nido” (100 mg in 2 m/) was applied onto a Sephadex G-75
column (1.8X80 cm, V,=60 m/) and eluted with water at a rate of 50 m/ per hr. An

appropriate volume of each fraction was tested for promotion of the tube growth of

Camellia japonica pollen by adding to the SAP medium and incubating for 36 hr at 25°

C.
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Fig. 2. Effect of heat-treatment on the activity of
FI and FII fractions from “Nido”.

Fractions (see the legend to Table 2), FI (1.3 mg
as protein/10 m/) and FII (0.3 mg liophilizate in 10
m/ water), were heated in a boiling water bath for
various periods. Each sample was assayed for the
promoter activity as in Fig. 1 but after incubation
for 24 hr.
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Fig. 3. Effect of milk-proteins on the tube growth
of Camellia pollens
Camellia japonica (C.j) and C. sasanqua (C.s)
pollen grains were incubated on SAP medium
supplemented with casein (O) or lactalbumin (@)
for 20 hr at 25°C.

Table 2. Effect of protease-treatment on the activity of FI fraction
from “Nido”
Sample Pollen tube length (% control)
Native FI 11.740.8 (mm) (266)
Pronase-treatmentd FI 72+0.2 (164)
Pronase 5.3%0.2 (120)
Water 44406 (100)

“Nido” (20 g in 150 m/ water) was fractionated by ultrafiltration
(Amicon YM10) into the excluded and permeated fractions. The
former was dialyzed against distilled water (high-molecular fraction,
FI) and the latter was concentrated to 20 m/ or liophilized (low
-molecular fraction, FII). The activity of FI for promoting the tube

growth of C. japonica pollen was eluted with water at V, from a
Sephadex G-75 column (cf. Fig. 1). See Fig. 4 for gel filtration pattern

of FL.

FI (1.3 mg as protein/10 m/) was digested with 4.3 mg pronase E
(Kaken Kagaku) for 18 hr at 30°C and assayed for the promoter
activity as in Fig. 1 but after incubation for 26 hr.
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Fig. 4. Gel filtration of FII from“Nido” on Bio-Gel P-2 column.

The concentrated FII (1 m/, see the legend to Table 2) was applied onto a Bio-Gel P

-2 column (1.8 X81 cm) and eluted with water at a rate of 20 m/ per hr. Each fraction

was assayed for the promoter activity as in Fig. 1. The arrow indicates the position

where raffinose was eluted.

Table 3. Ion-exchange chromatography of the promoting factor in FII fraction from “Nido”
Test solution Dowex-1 Dowex-50
adsorbed unadsorbed adsorbed unadsorbed
+1ml 3.840.1 (mm) 4.5+0.2 5.7+0.3 3.7£0.1
+3ml/ 3.5%+0.1 51£0.2 8.94+0.4 3.0%+0.1
+5m/ 2.8+0.1 5.74+0.2 10.1£0.3 2.4+0.1
Water (10 m/) 3.5%0.1 3.3+0.1 3.5%0.1 3.3%0.1

The concentrated active fraction (0.5 m/) obtained by gel filtration of FII (Fig.4) was
applied onto either Dowex-1 or Dowex-50 column (1.2 X 18 cm) and eluted with water (unad-
sorbed fraction). The adsorbed fraction was eluted from each column with N HCOOH or N

NH,OH. Each sample was evaporated to dryness in vacuo at 35°C, redissolved in 100 m/

water and was assayed for the promoter activity as in Fig. 1 but after incubation for 23-28

hr.
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Table 4. Effects of “Nido” and a partially purified preparation of FII on pollen tube growth
Pollen tube length (mm)
Pollen ; - o
Control +Nido +partially purifide FII

Camellia japonica 4.0+0.1 12.6+0.3 8.8+0.5
Camellia sasanqua 1.1+0.1 5.4+0.1 2.0+0.1
Camellia sinensis 4.0+0.3 11.6+0.1 9.4+0.2
Punica granatum 0.5+0.03 0.7£0.1 0.6+0.04
Lagerstroemia indica 32+0.2 5.2%0.2 42104
Deutzia sieboldiana 0.3+0.03 1.0+0.02 0.840.01
Clivia nobilis 2.8+0.3 6.1+0.2 4.3+0.5
Campsis grandiflora 0.3+0.1 0.4+0.04 1.0+0.1
Pittosporum tobiva 1.5+0.1 1.9+0.1 21+0.1
Cylisus scoparius 2.4+0.03 5.3+0.2 56+0.2
Kerria japonica 0.9+0.1 1.3+0.1 19+0.1
Salix gracilistyla 1.7+0.1 2.9+0.2 1.9+0.3
Magnolia denudata 2.3+0.2 29+0.2 22+0.2
Rhaphiolepis umbellata 2.6+0.1

Malus halliana 1.7+0.1

Malus pumila 2.4+0.1 2.8+0.2 0.440.1
Malus prunifolia 2.2+0.3 1.94+0.4 1.6+0.1
Clematis patens 0.5+0.03 0.6+0.03 0.440.01
Clematis florida 1.0+0.2 0.74+0.1 0.6+0.1
Tradescantia paludosa 0.7£0.2 0.8+0.2 04+0.2
Tradescantia reflexa 2240.2 2.8+0.2 22%+0.1
Tulipa gesneriana 5.6+0.3 7.2+0.5 46+1.4
Lilium longiflovum 5.6+0.2 4.840.2 2.0£0.03
Lilium auratum 4.3+0.1 3.3%+0.3 <0.1

Pollen grains were incubated for 20-24 hr at 25°C on SAP medium containing “Nido” (10 mg) or a
preparation (0.3 mg) partially purified from FI fraction (see the legend to Table 2.) by gel filtration and
Dowex-50 chromatorgraphy and lyophilized. As to the medium for Lilium pollens, boric acid (100 ppm)
and Ca (NOs), (400 ppm) were further added.
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Summary

The activity for promoting pollen tube growth occurred in commercial milk product such as creaming

powder and artificial cream and also in natural cow’s and human milk. The active factors in the creaming

powder, Nido (Nestlé), were water-soluble and not extractable with organic solvents. They were

fractionated into high-molecular (FI) and low-molecular (FII) fractions by ultrafiltration (Amicon YM 10).

The activity of FI decreased by heat- or pronase-treatment, hence at least an active substance in FI may

be proteinous. However, both casein and lactalbumin did not show any acitivity. The activity of FII was

found in the cationic fraction and was heat-stable and acid-unstable. The major factor in this fraction has

a molecular weight of about 600. A preparation partially purified from FII by ion-exchange chromato-

graphy stimulated tube growth of pollens of Camellia and several other plants but inhibited tube growth

of Lilium pollens.
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