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The Role of Aquaporins in Housui and Imanuraaki Pollens Germination

Xu Ye, Liu Qing, Chen Xi,Xu Guohua
(Faculty of Life Sciences and Chemistry, Jiangsu Second Normal University, Jiangsu Key Laboratory of Biofunction Molecule,Nanjing 210013, China)

Abstract: The pollen germination rate of Pyrus pollen tubes varied at different osmosis pressure. Under the condition of
the inhibitor and activator of aquaporins( AQPs) ,the germination rate of Housui and Imanuraaki pollens will be affected.
The concentration of AQPs activator under 0. 01% will increase the germination rate and pollen tube length. Otherwise
the activator will be poison to the Pyrus pollen. The pollen tube length and germination rate will be reduced when the
concentration of AQPs inhibitor reach 0. 001 mmol-L™". At the same time the high level of HgCl, will get better effects.

Key words : aquaporins, Pyrus pollen, Housui , Imanuraaki

7K 38 18 £ 1 ( Aquaporins , AQPs ) H ALK — H 32 K, 165, CFE AN i 4 T8 | sh 4 A )
S LA AR A B, IS8 AQPs E4S AN RS BLEL ) 12 UE L AQPs fEAE I R T2
A5, BESE N AR BB K A3 038 B 1 | S BIK 3 DR I 53 i, A 51 A i P 98 3 A ), A, AQPs
W RER iz HAth 1 — 2o ot /NP B, W H I HL, 0, R NH,/NH] L CO, PAJH BESED00 i 2 59t
PRI — R 5 A B AR WAV R R LS Sh A R T & T AE 4
SR T W RIS AR S AR AR K R T LA B 00 O A B AR v b A M

T FE AU RS T AR A BRI R, B RTARBE I BGA 100 2205 23 B, 85 T AR — L T R o
HADEAN SR E L | H B Sl 50 v T 7 A 58 A A, DR T A AR e ot b . R iy T3
JE A EAT SN R A T LATEBL A A 77 v R B4 B S 2 B i T B2 A R A IF o 205 0 | %%
3% . B SCHRAERA ) | B F S AS S 0 S5 SRl 3 AR A 1) % S AE A I S B . ik AT
S, AR 2 1 R B AN TR AR AR BV T, A4 FUA WA Sk 1 WK A eI 52 200 0 PR it 1) 355 1, 3 T R T — R
SRR AR T AQPs XK 2385 Ji e i ) T LA FH B/ AQPs S4B W A4 11 3 AS 2 Ak W A7 7 6
Z. AQPs AT RES 5935 3 A B AR A 4 st i 1) HE T R 2B A WK B %2 . (0 AQPs FERLAE M i
R A B AR A R T B VR PR R AR B 1. BRI, AR SCE S WFSE AQPs X< FEaK T ARTEK AEH
WA 2 AR, IR AQPs 7EBY [ 22 A8 36 RS P A A ML

Y75 B HA.2014-06-26.
ELTB . THA R A REEFES (11KIB210002 ) TR K2EA STBAH I 23T (201350516012Y) YT Mk i TR W H.
BB R A ARESE B2, W57 W AT A B 53 £ 0% E-mail : njxgh@ hotmail. com



R K224 ( A SRBHARR) 9537 B 4 W1(2014 4F)

1 S Jji%
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. AL ZY SR T AL T AR AU, 8% AR RO F IR T 1 d R - 20 C VKA R OR-A7 5 .
1.2 XWHZE
1.2.1 ##HiEh

FERT B AR GE TR AR E AR S S AT R T UKAS TR A R B IR TR 2 b 7E
FEFEMAAIA 1 mL 853235 (10% FERE 20% 5 2 1 4 000.0. 01% WL F 0. 03% A IRES %M T pH 6.5
30 mmol-L~" MES WD) B ZE mE B> 1 A0 Ry £ 5100 AE 15 7 FL 46 1 T W5 AL #5345 min. AE8 85 & LA
M E KR T AR R B A HE.
1.2.2 REBEIEHH K09 H R

FE 20 CHI25 CHRIEFACK , JF G M i kK.
1.2.3  AQPs 3L7E 7 55 34 7] 23 7040 31 £ 09 % vk

TERRNAE A 10 15 35 2 HF 23 51 A 10 mmol - L™ |1 mmol - L™ 0. 1 mmol - L™" 0. 01 mmol -L™" 0. 001
mmol - L™ ¥R BEY AQPs I3 HeCl, , e it 468y 1 & 3, I FH 0 I B8 LS8 A0 K i & 55 4 s I 10% 1%
0.1% .0.01% .0.001% .0.0001% [] AQPs #4571 B—5i Ik LB, GE 1A [R] B (6] (R A8 b3 9 & %, I R e
BT LG L.
1.2.4 HEH

B EIE =/ EE 3 K, I SPSS statistics #4T Duncan test 2347.
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TEBURTIT BT LUK 20 CHEN /K BIEGE RS IRIRE . 16 20 CIF, 1535 2 h A TR OA R (B 2804
KEBA KT ER(E 3-1) , B0 & RN 3. 21% . BEE BRI A SE K, 688 B i, 168
B & ARG FE 2 h B B IR (p<0.05) (8 3-2.3-3) ,7E: 95 6 h AR R (i, & 2 h iFAY 12,13
£, 5595 6 h ZJ5 , W R RIT IR TRE.
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W & A AR ARAL 25 CCRAE, UL, < A RTRK iR AEAS SE 38 v RIS 20 C VRN Bl B R 75 20 <C
BF, 5 F27K AR SRR, AR R B R R AE BT IR 6 h PN BE A B % I ] ) A8 K T30 i 2 e, 7R3 95 6 h
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Fig.1 Effects of temperature treatment on pollen Fig.2 Effects of temperature treatment on pollen
germination rates in Housui pears germination rates in Imanuraaki pears
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Fig.3 Germination situations of Housui and Imanuraaki pollens in 20 °C
(a),(b), (c) show germination situations of Housui pollens with 2 h,4 h and 6 h treatments; (d), (e), () show germination

situations of Imanuraaki pollens with 2 h,4 h and 6 h treatments

2.2 AQPs HiEF B-FHE ZEEX ML RN

A1 4 T ¢ FEoK TEIAVEEE 4 0. 001% (0. 0001 % 1 B4 2 W i % % vk BR2H W 35 4 18 (p<
0.05) ,7E/A 0.001% B-%i Kk L BERE 5% 5 h B W & e de i, Xt BRI 5. 61 A%, IMAHREE R 0. 01% B3
F CBERT I AR IEAG,2 h ~5 h Bf SR 22 AR B35, 7F 6 h BB 3 (p<0. 05) IR FXF A4, 24 p-%i
B TEWRE =0. 1% B 8 R BAEFRAERAKOE I HAERE 5% 4 h )5 8.3 (p<0. 05) IRTXF FRAL A i & 2% vk
FEREINZE 10% BAER A0 AL RS 25088, vl e N B-#i st O BE Bt T2

HIE 5 AT, < AR ZEI AR EE A 0. 001% (0. 000 1% (1) B —%i 3k 2 BN A K3 B 2 28 5 35 10 T B
LU &% (p<0.05) , FEMA 0.001% B-$i sk L BERE SR 5 h B, W & S dwe iy, LT REIE TN T 381.12% . B-%it
SR R 0. 01% B & FEAREAS AR B35 = F1IEH A (p<0.05) , 24 B-#i bk & Byl B4k 23l = &
0.1% L FIF 0 & HAUAE 2 h BB TR (p<0.05) ,3 h JT A WEERRAK (p<0.05) ,10% I 225048 ¥ 41
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Fig.4 Effects of beta-mercaptoethanol treatment on

BS5 ‘ESMECEBMANB-REZENHERE

L . . Fig.5 Effects of beta-mercaptoethanol treatment on
pollen germination rates in Housui pears

pollen germination rates in Imanuraaki pears
2.3  AQPs iM#IF HgCl, X} E# 5 & R0
K AERTEM AR RIVEEE R HeCl, J5 , FEK3 B & 32 1 W I T X R ZH (p<0. 05) , 4 HeCl, ¥R JEHY
JnE] 1 mmol - L' A1 10 mmol - L7'B,  SE7K FEMAE2 h~6 h NI EF N 0(IE6).
AR AER B FRIEE I HeCl, JERYBE & RAE 2 h ~6 h PN X IE Y B 3 MK (p<0. 05) , I HLAEH
[R5 SR ] N, BB HeCL, WREE RSN, © SRRk AER il & 5840 0 3 AR (p<0. 05) ELZE 0( 11 7) , 24 HeCl,
WREERGIME] 1 mmol - L™ DA LB, < SR EC AEMTERE SR 6 h UGB & %458 0.
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Fig.6 Effects of HgCl, treatment on pollen Fig.7 Effects of HgCl, treatment on pollen
germination rates in Housui pears germination rates in Imanuraaki pears
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P TS 36 A] RS A ALK Y HE 6 h 2247 W K O e 4, BRI 6 h B AR Ry 0 R BRSO VR S X L.
824 ¢ FAK LRI B-Fidk LI, AR B U X BE ([ 8 1) 34 in, AEN 7 2 R i, RIS AE RS AN
Xt B AR R RN TR AR B4R 181 8-3 S F=K AERI A HeCl, , B & R LU IR (181 8—1) BEAIK, L BEA
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Fig.8 Germination situations of Housui pollens under different treatments after 6 h(100x)
(a) control test, (b) germination situations of Housui pollens under 0.001% beta-mercaptoethanol treatments, ( ¢ ) germination situations of

Housui pollens under 0.001 mmol-L~" HgCl, treatments

5K TROUARZERL, 181 9-2 T AR AERTINA B35 SRR DL , AE03 B I I HLAEA 17
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Fig.9 Germination situations of Imanuraaki pollens under different treatments after 6 h(100x)

(a) control test, ( b) germination situations of Imanuraaki pollens under 0. 001% beta-mercaptoethanol treatments, (¢ ) germination

situations of Imanuraaki pollens under 0. 001 mmol-L~" HgCl, treatments
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FERIAER Th K o3 az f AUEA /NG i Iz, 3 PR AT LS A6 4 128385 e, DR G FRAT T4 T AQPs 3 ik
ANFESEA RS L B PR A P BB T, SR R W AR K B AR AR A ARG R, FRAT TG 5%
FAIA AQPs BTG B—%i 3k L BEFIHNHIFR] HeCl, , FE ML AR A& 2R A M AR AR AR, I AR ]
WL B-Fdk L1, AT Z B 0. 0001 % B-Fidk £ 1T LA 0 AL A 0 & 2%, [R] R 460y A5 1 Bt 384
(FE5). Y B-Fi 5k LBk BEEHG NE] 0. 001 % B ALK B & B BAR =, {H B-Fi sk LBk BE RGN E 0. 01% B 4L
3B 2 A8 g B AR, BT TH v X BB . R IRT S ] DUE B30 S0k B 1Y B -0t 2 S n] B A 40 1R & R
PEET, B-Fi It L VR BE W T R, ST RE R AR, W R R, 3 TT BB S L ERZ W AQPs 1 14 %5 VI AH
K. —H B-FiF LEEMMREIES 0. 01% , TSN HIAER 0 &, X VT RES -5tk LMY A B iEtExT
W R EAE A L B TER SRR I HaClL, , FEM B & SR BRA, AE R A KB/ B B AL %, A%
WRPE Y HeCl, 2 R A5 , v B b sy, 4 kR i, X T REJE R o He™ BEAIK AQPs 15 1 , R AR /K ()3
BE. SCIER , He™ X R 2250 AQP BAT 3R, HEXE AQP A3l 4 JH 32 0 2 3 i 28 5 1 el 4 ke 552
BAYTS . He™ REIA SR ILRR IR IEAE ar/R XU 418 LA I Arg'” R His'"™ 22 6] 523 [ e , 76 A SRR
T, Glu"™ Gly" il le' SLMHEF] A Hg® J5 , AQP H Glu™ il Lle'™ Z [A] (1 2 A BT T, 50T AQP
PSR R AR IR AQP BB FLAR IS /N, KA F G IE H . S Z )2, i Gly™, Cys™', Gly"™ JE iy
LRSS R I B A5 K 2 B HGHE S5 8 R s ™) IR He™ X K 250 AQPs B4 il 1 FH B
B, WAL & R E E AT K.

ZE TR MR EEAE 0. 01% LU R ) B-3i 3k O BEn] LB AQPs 16, 389 /K il & v | $2 i AE M il A&
R AEIEAEH 4. 0. 001 mmol L™ HgCl, BRI AR AQPs 1 P4 , BEAR K i3 i M | Wi/ INAE A i &%, 1)
AR AR, I ELA0 I A5CR BE v 3 i i it PRI, FRATTHEDN . AQPs 3 3 52 i /K -1 ()l i Pk | 1 5%
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