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Effects of Stylar RNase and Exogenous RNase on Pollen Germination
and Tube Growth in Japanese Pear (Pyrus pyrifolia Nakai)
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Abstract: The results of Nijisseiki (Pyrus pyrifolia) pollen cultivation in vitro by adding stylar RNase or exogenous
RNase to the basal medium showed that when the activity of RNase was relatively weak (0.006 U), the inhibitory effect on
pollen germination and tube growth was also relatively weak. When the activity of RNase was relatively strong (0.010 U),
the inhibitory effect of RNase T, on pollen germination and tube growth was the strongest, followed by Nijisseiki stylar S-
RNase and RNase A, and Shinsui stylar S-RNase showed the weakest inhibitory effect on pollen tube growth. The lengths
of Nijisseiki pollen tubes cultivated by adding RNaseT,, Nijisseiki stylar S-RNase, RNase A and Shinsui stylar S-RNase
separately to their media were 37%, 40%, 77% and 79% of the control length which was (410 pm), respectively. Although
stylar RNase without S-RNase had intensified RNase activity, it did not have any effect on self-pollen germination and tube
growth.
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MELEKNEREMRR, PERE. FHAE
AR SFIEKE S-RNase. 764 RNase (R4 S-RNase
K764 RNase) B AME RNase iRIN TSR ERE 1L
¥, #itT AiE RNase 54ME RNase TE B4 T
XM R KA E LK.

1 MR5EREE

1.1 HE

AR YL R e R LI035 KK B
FIAMRIZ IR 46 R . I STIRE R EL
AFETK (SEREN S,S) FMSIBEFMM =
FHL(S,S) AiEM. 2NMRFHE 1A S EBEARE,
MBI RERM D, REFLA 1~2 d HEE, 1)
BAEERERFTHEY  WE -t s, &
ERTFFER, BUBERETT -20CHKFEF.
1.2 T+ MNiBERNase (I B R

B Hiratsuka ZOR 1, MELEREF 2 E
afifkfeHE S—RNase K fEE RNase, 4ifrh A RNase,
[=U P ¥R RNase & SF-43B TR I T -80°CHkKFE+ .
1.3 AiERNase FIEBR SE&ED

R IE RNase 12 ES M Bradford A VEB., &
K= S-RNase 41 1S 18 Hiratsuka O HI .
1.4 A% RNase iBENE

28 Brown O VE, ERMES: B2 pg
PI¥E RNase, AN 100 pl BREBREBZIIBK 4 mgml™
BERERNA 100 pl, 7E55°C/K¥4RA AR 30 min 5,
A 20 pl BEERBNAWR, BOAEER LER, A
S HFEEEVTIE 0D, 1H, HEE AR ZEAm It
Wt WM B U=1A, minmg, HEYE
Umg™,
1.5 & RNase RYECH]

5NJF RNase A RNase T, ¥4 Sigma A&/,
WEERFT -20°CokFF, AT E KB E
RNA ) RNase HiE T, 77V%R 1. 4. A MES Sk
- KRR RE AL

%1 B RNase RERHILFMMSMEER
Table 1

1.6 KIELEBRIEMIEF

T REEFEHEA: 50 mmol-L™! iy MES Zrh ¥
¥ (pH6.5) WA 10% BEFE. 15% PEG-4000. 0.01%
PHER. 0. 03% MRS . 0. 02% BRAREE. 0. 01% FEFR4H.
KEIE RS, FIBK R =+ 42764 S-RNase. —
+-1t£2464H RNase. RNase A fIRNase T #§3frE
A RNase {EMEE 2 HIAE % 0. 006 U, 0.010 U;
BEAFNEREFREN SN EARIIRERE .
0.6 pg-pl™. EMBIAEREFRS I Hiratsuka EOH
FIEHAT, TEMTE25°C BREAM TR 24 b5, #
HREEFEERERRERE R AR A
L, EEHETREENERREREEKER,
FMCHEES 4R, SMEFRERKRI 100 K,
HME20 %, WEERFHME.

2 HRE57H

2.1 BITEH S-RNase 5E4E RNase FMHIER

DABEEE RNA RS, W€ 2 MK S M TEA: S-
RNase K ¢4+ RNase (A& S—RNase f)7t4E RNase) )
Pyt SREH, AR SFTEH S-RNase )
HoEdE, —HHeE R 9.05 Umg?, 7K 8.99 Umg;
TeiF RNase RLLIEYE, —+HH40 27. 65 Ung™, #7
KK 27.24 Umg?, SJLLFEH, et RNase BHEH:
S-RNase i 3f& &4, {HIX 2 N FH IR RNase fEL
EHZEREEEERED KBEEUMAER
BRI FHERN, ek S-RNase FEWLEL
Je AR B 5E (1) RNase Loid T, AT DUHES HBARTE
FEfI S-RNase. RNase BERIEMR (R 1) . BiRcH
S-RNase FiE 1 BB MM B XA F R REREMm
5, BAAEAE R ST B R
5 55 (0 S R - AR L 25%.
2.2 HiR55 ERNase HIEHFAREMEE K

kA1)

ZERINAR IR RNase BITEMBE RIGFE L,

FUTER A R R AR E EERAAF (B 1. 20 3)e A

The difference of RNase content per style and RNase specific activity between Shinsui and Nijisseiki

S B MRE RNase thiEtE FHRIEH: RNase § & HGHRAEAE RNase &

Cultivar RNase RNase specific activity RNase content per style RNase activity per style
(U-mg™) (ng-style™) (U-style™)

K Shinsui S, #S,RNase 8.99£0.19 26.2 2.5X10°*

4R N jisseiki S,+S,~RNase 9.05+0.12 19.8 1.9% 10

#Fi7K Shinsui Stylar RNase 27.24+1.22 11.9 X 103 0.35

AN jisseiki Stylar RNase 27.65 £ 0.61 11.7 X 103 0.34
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1.RNase A; 2.RNase T; 3. Zitt4lfekE S-RNase; 4. Hi/K{EHE S-RNase; 5. fEH:RNase (A& S-RNase HIfE4E RNase); 6. X

(AEEMEANREERE) . TH
1.RNase A; 2.RNase T,; 3.S-RNase from Nijisseiki; 4.S-RNase from Shinsui; 5.Stylar RNase without S-RNase; 6.
Control (Liquid medium without any protein). The same as below

B 1 JL#MRNase 1EFE L=+ EMBERRIEMEEKMESR (RNase (955K 0. 010 U-pl™)
Fig.1 Variation of Nijisseiki pollen germination and tube growth on several RNase media (The RNase activity
was 0.010 U.ul™)
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Fig.2 Effect of several RNases on Nijisseiki pollen Fig. 3 Effect of several RNases on Nijisseiki pollen
germination (A) and tube growth (B) (The RNase germination (A) and tube growth (B) (The RNase

activity was 0.006 U-ul—") activity was 0.010 U-pl™ )
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FIFP2KH) RNase X - EE7E0 R KA EEK
FEMAR, R RNase WiEHEREIREME.

2.2.1 {REME RNase XN~ R Kk
BEEKIER  HFEEPRMEEER RNase

(0.006 U) &f, P RNase JLPARBWTER KA
%, MSNERNase T, 5 RNase AX{7EM#ERE —
EMMHIER, 7ERMRNase T, HIEFFEL, 1&
FYEA R Z T HR B 60% T M3 38% (Bl 20). ARF
25/ RNase W — LM EE KW EmE LR1E
MEFAR, B RNase s, AHRALF RNase
SR EEKE —EMEER, MHIRERKKA
RNase T, >_+it4 &4 S-RNase > RNase A >#i
IKAEAE S-RNase, JLHAZ RNase T MTEMEEKSH
REEMMEIER . FERUME, ERMFKER
S-RNase fEFREE R — L TER B, HiEk
EERMZEMINE, PIHCRE XTI 37 pmo T
Tt E R S-RNase XF TR (GIERR
RNEM) FRBMOMEUER, KA E KX
f) 75% 245 (P 2B) o

2.2.2 EEME RNase i - HHELIEN A K KAt
MEAKNEW AREEER RNase (0.010 1D
RIBEFREEPR, RNase XTACKYBARFIEN &£ KA
HIVEF LA RNase FIFPRART R (B 3). SNE
RNase T, %t Z+C7eMmsi Rk KMHEIERRR, &
W RIEA & =M ST ER A 61% FREEI 26%, WMERIN_—1
40 TEH S-RNase 1 RNase A BU¥EsREpy, 1EMif
REMM, AK43%, BFAK (5=ak
THBFEM) A S-RNase LR - HiH 470k
RNase R REMIEM MR (B 3A). miEitE
RNase Xt -t ek B A K e H S5 708 0
REIMEZR, H RNase T M AHA7EHES-
RNase ( EATEFEMARFER) XTTER & A K 10 3HI1EH
B, HIR N RNase A KH/KTEHE S-RNase; 7EFRN
TiX 4 # RNase HI5RER, —HHEEREEK
B EESM B4 152, 165, 316 1325 um, 4Hi2%
BIEREKE (410 um) B937%. 40%. 77% F1 79%
(FE3B). ZERKH, ERENERN RNase $5F
BN, WEESSNERNase HESMBIERMEEK,
AAREMEEERFTE. FE, KR RNase X1k
W R A EEKNIMEER S AMEX, —+
HEEIEAE S-RNase Xf B 16708 B 4 KA 5REL 30§
VER, TMiFAKIEH: S-RNase X =@ iEmEEK
HIINEIERRSS; — 4 er RNase Xt BIefe

HREREREEKEEZW.

2.2.3 [F—IREHINIFSHMNERNase b — 0 4%
MHEEEMEEKERNNESR BEKHEM
RNase bAZE R (K18 4 BAAL VR N B B R B AT TEA
B (£2), %RNaseRKEHO0.6 pg-ul' B, =+
HLAER B R IERN A K SMNE RNase T, 582
Wl ERHRENEREEKKEYIAE; SNE
RNase AFI_+t4164E S-RNase R 7EK) B S FITEND
EEKERMMINEIER, MHKIEHE S-RNase X
TR R KRB KR EMEER .

F2 JL¥RNase X Zitp{EMiI A R IAEME L KRG Y
Table 2 Effect of several RNase on Nijisseiki pollen
germination and tube growth

RNase#2 iR TEREEKKE

RNase type Pollen germination(%) Pollen tube length (um)
RNase A 45+4.8 302+9.9
RNase T, 0+0 0£0
AR S-Riase 57£1.5 366+18
S-RNase from Nijisseiki

FKAEAESRvase 6215.3 41015
S-RNase from Shinsui

A4S~ RNaseftAERNase 6245.3 410£7.9

Stylar RNase without S-RNase
MR SEAR RIS

Liquid medium without protein

6215.0 424%12

U SRR RNase I LUE AR BITE A 0.6 ug-pl”, RPBEHT
BB PRAER
The concentration of the RNase in their medium is 0.6 pg-pl™;
The data in the table is average * standard error

3 itig

N ARSI RER R AL ERD
R AT ERIERETTE (IXRE), B
FTEEILEA BIEM RN EE KRS,
GiRYFR, AR EERERESR, W
At E A KR, BFEfRAE I A A S HIm
BK; R, N BN E AR E
MARRETR, BRANEMERNSMEHKE BT
R EEKEELE R T HErE, Fik
ERME. ARFARH, %2 MFIEERN S-RNase
HILLERERANHE, EERIEAEF 3K RNase &
HEAR, FHAKEEFF-THAE (R1). X
RHKIEEN BRfenE A KL LK 51T
WEEKEBRREFRE. E£REIEHHRERE
W, R SEREEKRRTIERERBEK
S-RNase 2, F{EMEFFEN RNase iHHEERIK
i, BIEABIIMECR 3R RIEB EEKFTRR
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RNase iEMEE, X HMHEMERBRSEARER -

(B2), ZER#E—PRIETHAFEEALREE
KIZER R TIEAE P S-RNase BB A1,

BLTEHE S-RNase FI4ME RNase T,. RNase A3Y
REIMEITERM B RAEM B A K, STEREA R Rekh
&K IMEIE AL RNase IR R AR 5, H
FHIFZERE RNase IREER B 3858 [FIRY, WOUE S-
RNase & B H] B Lk 8 K RIER E K,
KU N RAERMEIER . A% S-RNase H7etE
RNase B AR5 RNase i&#E (3 1), {HAREHIHI
R R I E 4K (B 1~3) . #MJF RNase Xf
FUER R AERE KR MEHE A AR i
MEIFEEZ LR T RNase HIEHE. BRINE
RNase B, BEIMHITEME K F LM LOHR
i, EEAEERERNEINS, RERHASRN
TiEE A ERMBRE . EEFIAA, TTRER
B T3 S-RNase 5418 RNase A #RNase T, i)
NAMBEER T AR RN, =445 HH
AIREAHAE ), (ETER B IR R R MR X L AR
RNase #15 BI1EXYE W 7% T RNA, FIEM &4
K. H—AHHE, EERETERERKES TS
RNase %5 K0, Toik RNase TEREH S (pl)
A 4. 0~5. 5 FBBHEAY, 57 S-RNase (%
HAN9.3~10.0) FEEEER, XARe5HAR
Wi BB R E AKX, &L
i, AEFZK RNase SR AR KA EEK
FIRI& T, 0% B TEAER E £ KB RNase MATE
B|l—EWwE B RA RNase G E, HIFIERT RNase s
MR S REISIER B £, HAERE S-RNase (X
R BN ENAERK, BEERE.

AR IR R SMNE RNase TR 725577
TR T ER MR R S EELE L, &
#4164 S-RNase. RNase FI4MJE RNase X 1E¥H5 & 1
M EEKKEWE, HERETT. E8E&HT
H 7T HERFHER, EHFTEBIERESRNase
xt B MR EEKOEW, BEAMERE
¥ S-RNase STeMy &M EER AR 55—
M, XA EARBEH T AIEFSNE RNase SR EA
REAEHEEKIEN, BX T2 w4
. fekE S-RNase R AR 2 FRE, F
Rt — PR
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