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Localization in organelles and function analysis of aquaporin 1 ( AQP1)

protein in Ectropis obliqua ( Lepidoptera: Geometridae)
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Abstract: [ Aim] Aquaporin ( AQP) is one of the transmembrane proteins widely existing in cell
biological membrane system, and plays an important role in the balance of water osmotic pressure. This
study aims to understand the localization of AQP1 in organelles based on the previously cloned full-length
¢DNA in Eciropis obliqua Prout ( EoAQP1), and to explore its effects on cell morphology and cell
proliferation. [ Methods] The eukaryotic expression vectors of green fluorescent protein ( GFP) and its
fusion protein with EoAQP1 ( EoAQPI1-GFP) were constructed by double enzyme digestion. Cell

expression characteristics of GFP and EoAQP1-GFP proteins in Drosophila melanogaster embryonic cell
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The
localization of EoAQP1 protein in organelles in S2 cells was detected by Lyso-Tracker Red and Golgi-

line S2 were observed by fluorescence microscope and confocal scanning laser microscope.

Tracker Red kit. The effects of EoAQP1 on cell granularity, size and proliferation were detected by flow
cytometry and microplate reader. [ Results] The eukaryotic expression vectors of GFP and EoAQP1-GFP
were constructed successfully, and named pAcS5.1-GFP and pAcS. 1-EoAQP1-GFP, respectively.
Fluorescence microscope and confocal scanning laser microscope observation showed that GFP protein was
evenly filled in S2 cells and showed stable expression. The EoAQP1-GFP protein was expressed by two
types: one showed scattered expression in the cytoplasm and around the nucleus, in which the EoAQP1-
GFP protein was in spherical and spheroidic structure similar to lysosome; the other showed the
hemisphere and arched expression in the cytoplasm, in which the EoAQP1-GFP protein was in
hemisphere and arch structure similar to the Golgi apparatus. Lyso-Tracker Red and Golgi-Tracker Red
kit detection showed that EoAQP1 protein had no expression in lysosome but completely overlapped in the
Golgi apparatus. Flow cytometry and microplate reader detection indicated that the overexpression of
EoAQP1 protein in S2 cells enhanced cell volume and granularity significantly, but had no significant
effect on cell proliferation. [ Conclusion] The EoAQP1 protein is localized and plays functions in the
Golgi apparatus. It can change cell morphology, but not promote cell growth.
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I H B HOE K i A e — 7=, E 3
1987 4 A WS/ NHAE N LA P ARR L B T —
T 28 kD A ek H (Agre et al., 1987) ,3FH
FIE i 38 /Y 28 Rt R 1A 20 N ik 2R ( major
intrinsic protein, MIP) ( Denker et al., 1988 ) & #H
0L, PRLIHORE 2% 2 1 PR 22 O T oA A 26 UL 2
( channel-like integral membrane protein, CHIP28) .
e B, i TR BNV b B AR P O R
FAAE, JF B K BA @i v, e T e 2 — Aok
1885 M (aquaporin, AQP) . Preston 2 (1992 ) ¥%i%
R IR EE G S B AR U TS Xenopus Laevis B3
AP, 20 min Ji5 20 MR ICARRE , oS RRZH A0 b T
WA IR GBI WA S5 50 5, It i 2k
HISEIG R He® * fHURRE RS0 2 B, 7K B E A D1H: 41 it
T 5 FES T WA RE#E A (Preston et al., 1992) , )\
M) CHIP28 J&—fff — PR i Kl E .

AQP 1 & BT I T 7K 531 38 W 5 19 37 40038
TR Ry, B S 7E R &3 B R
Cicadella viridis( Beuron et al., 1995) , [5]38 H i85
WF Acyrthosiphon pisum( Shakesby et al., 2009 ) FI£1
$59% Rhodnius prolixus ( Echevarria et al., 2001) , #%3#
H B gk Spodoptera litura ( X154, 2013 ) il
ZX R Ectropis obliqua Prout (25 B 245 2016) , L)
JRGH H B9 K] HE V4% 8 Anopheles gambiae ( Bradley ,
1987) SRR Hih & B T 2 Fh AQP i 51 3 IR AFTE

AT A EE AR R A, A = R Ry
Bemisia tabaci WP A H — MRk E —d g
#3 (filter chambers, FC) ,iHid AQP EIEREWK Z 431
KA g 2 5 W, AR X A 3R G835 A - A 1Y)
7] (Rosell et al., 2003) , AN ifit M B B X] AR,
W A, gambiae B (G4 ( Malpighian tubules) , i
it AQP S IE RETE JL I [A] A RE 22 A3 7K 73 LR IR 1B
P HE A S (Bradley, 1987) . AL, AQP
XHHUTR e AT TR B EEE . filan, —
ALUE Chilo suppressalis TEM ¥R 5E — 25°C 541 fig
TR A R HeCl, BEIR AQP 451 J5 , 4
4l RUAE — 20°C I K 52 B 45493 105 L T (Tzumi et al.,
2006) ,
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B P UESE TX K 28 7 B A PR
XA BORAEAE HOE R BR T2 H 2, b s
J W 5 CEGIOWL AR A 0 BB 1) 5 2 S D) BB 98 20 oK
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A EAE I o B2 b e RO AR AT, T AQP
AT B 7K 53 )2 dx e = i 2 1 YO8 (Nagae et al.,
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A BTk T i B A A0 s B LB, [m] o 3
B BTIR IR AEE 1Y 2> TR bR . BT, A ST I
el 22 s RUBE ) /KGR TE 28 1 AQPT g ffF 58 %
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G0 HI T A I A vl B Y Rl B (2 ROTE AR,
2016) i — LAl AR I AR R R
1Y BB AEOGIL IR AR LI 125 R AQP1 7R
DA Re WL Drosophila melanogaster VR JIG 20 il 55 (S2)
HFRAFIE o I PV BRI 25 2K SRR LL (5O LR
BRI 25 RO AQPT 71 S2 4 Jitd P i) 40 Jifd #% <€ 7o
5, 38 3k g 2 20 B A AN AR RS DU T s R g
AQP1 X S2 4 /N UKL FIIE B A 20
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1.1 #4208 3R Fi 7

H1 T H i B AR s RO A0 if 2%, PR A
WFoE R R IR IR AN R (S2 4L R ) vh AT .
S2 4 ML K5 5 T &% A 3 mL it 48 B du By 3R S
(Schneider’ s insect medium) [ 75 em® 1F J5 4} 4f
MOBEFEH D, F A IR S R e B R 123 (v/
v) I9J7 3, B 48 h T —UOHT F 1 R A B S
— A RS FE 0, BT 27°C A AL RS IR A K AR
gt

FAZ 3 3K A pAcS. 1/V5-His 5 3 b 84k
pEGFP-N1 iy { Invitrogen 23wl 5 R il 1 P4 U1 il |
T4 DNA 3% % W . %% %« 157 Lipod 3000 ¥ H
TaKaRa 2% w); i i 48 B 40 g 55 5% 5 A
Fermentas 73 ] ; 25 N B 2 50 KL $2 O 57 & 1 A
Sigma 23 7] s AL S2 A0 R A I A R
A B2 Al o AR 20 6298 56 3R £ ( Lyso-Tracker
Red) B /RIEALL A DGR ( Golgi-Tracker Red) |
ZH 2 5 A6 MR 7 &5 ( Cell Counting Kit-8, CCK-8) |
AN 5 €59 56 S (Hoechst 33342) 390 f1 18
A REVFARARAT],
1.2 HZRZEHEREE

HE C ARl B A pEGFP-NT 1k £ 41, 7
75 Y64 H (green fluorescent protein, GFP) sk
Y& BstB 1 A Pme 1T B XL EFYIN7 S 5190, LA
pEGFP-NT 2 {A Bt , PCR o7 R 4R A% & A XLl )
A0 GFP L 4K, PCR B FRIF: 94°C Bk
P 3 min; 94°CA51E 30 s, 60°C & 11 30 s, 72°C FEfif
1 min, & 33 AMER; 72°C LEfH 10 ming 4°C {77
PRRZEEN 5 B RIBEAAR pAcS. 1/V5-His [F] i}
13 BstB 1 /Pme | XURFYI, 852 T4 12 12 1 2057 1
1 GFP EAZRIKH AR pAcS. 1-GFP, KL, 4
i © R A5 19 25 ROME K 38 i 2 1 5E ) EoAQP1
(GenBank %55 ; KT819587) (44K . 7 ORF 3L &

ity X T 5 EcoR Tl Xho T {9 XU VI 37 155
Yy, HeBE . 94°C WA M 3 min; 94°C A8 30 s, 60°C
ZPE30 s, 72°CHEM 1 min, 3t 33 MEH; 72°C %E
i1 10 min; 4°CLRAEI RN FRT , s BEFRTG T 34 W
i UIAL ELH EoAQPL ORF [P . PRz A Y
FRERF IR RAK pAcS. 1-GFP i#4F EcoR 1 /Xho
[ XY, 2 5 A EE T &5 GFP fil EoAQP1
ORF i) EL#% 32 35 24K pAc5. 1-EoAQP1-GFP., GFP
Y5 EoAQP1 ORF 1) wi & 5| W) )7 51 = I 42 R {45
(2016) .
1.3 EoAQP1-GFP & Q4R X4 EM A

pAc5. 1-GFP F1 pAc5. 1-EoAQP1-GFP W 5 2 Jii
BRI 3 3 TR B IR ) e 0 LR AT AR
T E WL R AT R e S0 . TR LT —7F 4
Mife % 6 FLANMRE SRR Y, B FL AR MU 35 323K 50% ~
70% B, AL A B 35 57 150 mL, a1 2 4
MARAEREE 5, 2 ] LipoD 3000 % 4 325 #2415
B, %% pAc5. 1-GFP il pAc5. 1-EoAQP1-GFP W 41
JRi ol N S2 A ZA rh B 27°C & MR

Y% 36 h J5 , FlFHZEOE BB LS GFP M
EoAQP1-GFP v 25 1 1 22 3818 00, 1 1 25 1 AR
FEFEIR G, PO 3R A5 B OB AR i 40 A% D 4
LR B 0] A0 B EoAQPL 5 1 iR &,
FRAE 45 4 353 TR SR IE 45 & EoAQPL 2K 3535
Rt , dE—2E T EoAQP1 4 I AY AN A% & 12
1.4 ZRE EoAQP1 B EFKE i

2 BRI B 0 5 PR AR S U 3, eI
1T 4°C L5 6 H %l Lyso-Tracker Red F 25°C
FAF N ETRK TS R 20 2 L ml i, o8 P A 85 2R
PRET R B LR E N 75 nmol/L J5 , F 37°C 441
TE R K F A& M. Bl Rk A GFP & 1 A
EoAQP1-GFP il 25 [ 1) 40 I 355 7 A, 25 B 240 M 3%
FRWE , A 37°C Wl B 1Y Lyso-Tracker Red %t {4,
TAEW, S40IEILMFF 30 min 5, KBR Lyso-Tracker
Red Jeta, TAEM, INAHTSE 240 M5 57 0L . MU, 75 il
AR S IR SE I 2160 5l , T A0 6 PN EL Al B 2R 0 AN e
o, e, T IO IR A A O G AT £ 1
VRN B K R0 EoAQPL-GFP i & 2 1 i/
B PR B L B A S EoAQPL R
I 75 T AR
1.5 ZRiE EoAQPl B/REMKEN

Z B IR IR TR AR S Ul B, Sk
L1598 G R £ Golgi-Tracker Red 5 i B8 WK % IR
1: 100/ el (v/v) AT B IR A 3515 T 4C 4%
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TR . B 2R354 GFP 4 1 Al EoAQPI-
GFP fil & 25 M i S, 25 BR A M 385
ARG B4 ) Golgi-Tracker Red 48 TAEW, T
4CHKAM TN HATIEE . H 30 min J5, 2R Golgi-
Tracker Red Y4 & AR, I 6 40 ffg 35 53 35, T
37TC A NARSEIE T 30 min, I, & R SR 14 5 1]
SERILL SO, T A0 N A R G A g, fie
S 3O IR AR I BB L N T BT P e R R
PR SRR 2O6 ) EoAQPL-GFP Filt 5 8 A
T 3 P € 0 07 e 75 B S I E FoAQPT SR 2
e NL T R R AR
1.6 2 RiE EoAQP1 X340 2 75 i 54N

FHEEE pAcS. 1-EoAQP1-GFP Z Ak s GFP 4%
XoF 3t 2K 2 SR 0 3 S ) S o 8 AR AS Y A% R
BHAR pAcS. 1-EoAQP1-GFP i i FR 4 1 P 1) i
BstB 1 F1 Pme 1 47 8UEGEY) , I T4 & RGBT #4)
HLBR GFP A5 EoAQPY Fy 3| I HAZ R IK AR,
B B4 pAc5. 1-EoAQP1 , )5, LA pAc5. 1/V5-
His ( B FK pAc5. 1) ZR 4K 2 1R, ¥ pAcS. 1-EoAQP1
55 pAcS. 1 5 NE S2 4iiffd & ,48 h )5 v IF I s
ZH i, FH % R 2% wh L 18 WK ( phosphate buffer saline,
PBS) & 5, T 9 X 41 ffd { (BD ACCURI C6
PLUS ) A6 2 8 (% 4 MR 28 15
1.7 % Rig& EoAQP1 x40 Bt 58 i 54 M

SEHRHIT, e S2 AN EERR B 96 fLAk b, B LA
JIANA 100 WL 20 f 55 37 W, T35 FR40 27°C % 4F T
HREE R Fr MRS E 5, ¥ EAZ UK pAcs. 1-
EoAQP1 5 pAc5. 1 435l A S2 4ifs & v, T 27°C
T AR SR A AERE % EE
(H:fLZ12 000 A0 ) , S8 o i A 1 e . 2
HR CCK-8 21 Ayt 5 A6r I 12A70) & 1 ] 43 , 44 i CCK-8
AE PRI A0 L B FR R 1 10 1 BE A (v/v) X 40
PEATIRTRA P o PR AL 3% 240 B 240 e R A P 4k
SR 1 h S, S FHEEAR T 450 nm Z R AT
JCREM R o d5cJa, AR R O B T 0 AH iz 40 i 3
A
1.8 HEHItE5HH

EoAQPI 4 [ 1 S2 41 it v iy FR ik R ik S iz 2K
H B2 s 00 E 2 B i Adobe Hlustrator CS4 {43
174i%5 , K JH] Photoshop CS4 {4 147 BT V) [5 4 1%
#|, SRHI SPSS 13.0 XB 15 [ &t 257 ( Duncan” s
multiple range test) P [K 2 J5 22 4> #t ( one-way
ANOVA) Xof 4T 25 S 388 047 22 e 1 B
S3HT (P <0.05) , AR EE 3 W, B8R LA HME

+ BREB(SE) #73
2 HR

2.1 Z RiE EoAQP1 H)4H 5% A FFE
2.1.1 EoAQPI 7& 2 Fug S2 i i P Y ik a5
K434 pAcS. 1-GFP 5 pAcS5. 1-EoAQP1-GFP 2
FhBTRLEE 22 S2 Al e Y 24 b g, R FIZEE i
BEWLEE GFP Fifl & 4 H EoAQP1-GFP [k TE L .
SR, JOLE A GFP FIfh & & [ EoAQPL-GFP
VIRETE S2 M RN (Bl 1: A ~C), H, A
pAcS. 1-GFP 4l 4 St A ¥ 51 (I 1: C) , R W]
GFP bR vl Fi TRl & 8 A 0 e AL s, a5 & A
EoAQP1-GFP U LUSURL R TE =X Bl #1135 38 T S2 4 Jfd
(B 1: A ~B) ;2558 i O 2R A s )
THIEE I GFP FIfh & 8 F EoAQP1-GFP £ 4t Py
HIZEIRERAE , T T 1T I GFP 4447 3 75 T3 20 Jfd iy
(Kl 1: F), i EoAQP1-GFP W LABKIE FIHRIE 454 ]
SR AE AR P KU Rk (B 1: D~E),
2.1.2 EoAQPI £ R JE 5L b S2 4ilfitd N 1y 2 2R A 5
Tk F H 2 )6 WA W T GFP Rl & 3 A
EoAQP1-GFP [y 32 ik1E 0. 455 321, EoAQP1-GFP
HERR T UARDIR (B ZRIRA0 B LR BRIRIE
T (B 2. A ~B) 5 ifF—25 il ok St
RAE WA T IZE FIAE S2 4N Y FRIAER,
T W] I EoAQP1-GFP B LUK BRIRTE 20358 T 4l il
i (B 2: D) iR I TRk SR8 (F 2.
E), H ARG b 5 TAR KA &, GFP & [ 4%
SABISI(E2: C, F),
2.2 ZFRHE AQP1 W4HAARERE {L
2.2.1 EoAQPI ¥4 E A kil : EoAQP1 HA 4
PP A | DR 2 28 1 A W] RE TR AT Aol 20 B 2 )
IR G P AT ALK A T RE . AR 2. 1.1 47452
FIHT AR VR AT A v, 7 200 e RS A% s
IEIIATRGE , HEABRIE FEE 454 (B 1) %3
S5 4 M N T I R I RR AR 5 R A, B0 20 A
EoAQP1 [ 5E i T B A 1T U R

hy BF R T2 BT 75 TR, SR TV R 241 €2 5k
TRET #4355 EoAQPL-GFP £ 1Y S2 21 Jifd N 1Y 175 Tl
PRHEAT Y 0, B Al i 45 O S2-EoAQP1-GFP-Lys,
FEFOCIE R AL WA N I S2-EoAQP1-GFP-Lys 4]
LN ) EoAQP1-GFP S0 1 [ S 21 (A s Bl (A 2 5
B o H4iRRW],ELG H 1 EoAQPI-GFP EIA R 40
TR L (B3 D ~F) | JSURE R 7 B 1A 21 5% 4 2, B
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Bl 1 EoAQPI 7 B IE LM S2 21 PN A HLA KA
Fig. 1 Scattered expression of EoAQP1 in Drosophila melanogaster S2 cells
A -C: BN IMBEMEL pAcS. 1-EoAQP1-GFP 323k EoAQP1-GFP % 4 (A, B) Fll pAcS. 1-GFP 323k 1) GFP % [ ( C) Observations of EoAQPI-
GFP protein from pAc5. 1-EoAQP1-GFP (A, B) and GFP protein from pAc5. 1-GFP ( C) under the fluorescence microscope; D — F; 3 2£: ik
EEL pAcS. 1-EoAQP1-GFP 33K 1) EoAQPI-GFP ZE [ (D, E) il pAc5. 1-GFP F£ik 1) GFP 4K |4 (F) Observations of EoAQP1-GFP protein from
pAc5.1-EoAQP1-GFP (D, E) and GFP protein from pAc5.1-GFP (F) under the confocal scanning laser microscope. 5 Scale bar =20 um.

K2 EoAQPI {r RS S S2 4 N 1~ BRFN 5 JE R0k
Fig. 2 Hemisphere and arched expression of EoAQP1 in Drosophila melanogaster S2 cells
A - C: 3 BIEEEL pAcS. 1-EoAQP1-GFP 3351 EoAQP1-GFP Z [ (A, B) Al pAc5. 1-GFP ik 1) GFP 2K [ ( C) Observations of EoAQPI-
GFP protein from pAc5. 1-EoAQP1-GFP (A, B) and GFP protein from pAc5. 1-GFP ( C) under the fluorescence microscope; D — F: %¢ )6 i il Wi 5%
pAc5. 1-EoAQP1-GFP FikH) EoAQP1-GFP £ (D, E) Fll pAc5. 1-GFP F3ARy GFP 5 [ (F) Observations of EoAQP1-GFP protein from pAcS. 1-
EoAQP1-GFP (D, E) and GFP protein from pAc5.1-GFP (F) under the confocal scanning laser microscope. #5JX Scale bar =20 wm.

(3 G~1), LURAF UMY S2-EoAQPL-GFP- GFP 3R [ B 4% 315 v B 5 ¥ B 1A BT Ak 437 s AN ML
Lys BOCAMAE R RIF(E 3: A~C) BakEE (B3 ) ~L) HiMEE T EoAQPL (i T MHAH
I, K Bl S2-EoAQP1-GFP-Lys #fi Jifd N 1) EoAQPL- (i ShREAIHENT.



73] ZERAEAE . 2R KA A ) EoAQPT F 4 a4 5 7 X D EJr 755

B3 EoAQPI 7ERJERMR S2 4 HE B4 N 1 E 1ir
Fig. 3 Localization of EoAQP1 in lysosome of Drosophila melanogaster S2 cells
S2-FEoAQP1-GFP-Lys: ¥ HEHAE # 44 0 H 5 H EoAQP1-GFP 5 11 S2 41l S2 cells with dyed lysosome, expressing EoAQP1-GFP protein. A - C;
O IR £ WA G & R MEE S2-EoAQP1-GFP-Lys 40/ Observations of S2-EoAQP1-GFP-Lys cells by the confocal scanning laser microscope
under the blue ray condition; D - F: {03 B A W il 466 4148 T M%E S2-EoAQP1-GFP-Lys i fiff Observations of S2-EoAQP1-GFP-Lys cells by the
confocal scanning laser microscope under the green ray condition; G — 1. {3 A8 B R 2156 544 F Wi5E S2-EoAQP1-GFP-Lys 4 Jifd Observations
of S2-EoAQP1-GFP-Lys cells by the confocal scanning laser microscope under the red ray condition; J —L: 435I 47 3 [E #)4F£E Merged pictures of
the former three, respectively; B[]k H ik EoAQP1-GFP 45 [ (Y 40 M {7 B , X [H] & 3k 1Y S2-EoAQP1-GFP-Lys 4 it fits 1 EoAQP1 75 [ 5 V5 B 1A

ANHIHEZ . The one-way arrows point the cells expressing EoAQP1-GFP protein, and the double sided arrows point the intracellular EoAQP1 protein non-

overlapping with lysosomes in S2-EoAQP1-GFP- Lys cells. #7R Scale bar =20 pm.

2.2.2  EoAQP1 y&j /) He A g A AG I « [ A b, AR 4fg
2. 1.2 AREL S, B 1, EoAQP1-GFP |53 L) Sk IR |
B FRIRAN A LLEERIR N 5 R B X Rk T 40
LR 300, IR 4 5 20 B P i R AR R SRR 2 A
T, W12 FIK EoAQPT o F i R AR Fp AT T R .

R W A HE BT I 5 TE A, SR o JR AR L 8 ¢
JAREPR RS EoAQPL-GFP £ 1Y S2 41 it N 1Y 55
IRFERIEAT YL K% 20 i 44 R S2-EoAQP1-GFP-
Gol, 7EWOL L T A8 B AU WL S2-EoAQP1-GFP-
Gol Zifi N1 EoAQP1-GFP £ (A, [ Je 21 €0, 15 /R ik
REGES, 450EMN, LER . 5RRMmEEA
EoAQPI-GFP ik &OLIE M (Kl 4: D ~F) , m/R
IR (B 4: G~ 1), LK F 0 i)
S2-EoAQP1-GFP-Gol #5 6N K R iF (K 4. A ~
C)., BEKEEIH, &M S2-EoAQP1-GFP-Gol 41 jify

W% EoAQP1-GFP £ |1 ir #2380 B 5 15 JR A4 i b
it eEE (B 4: ) ~L) KE T EoAQPL Efi T
R IR AT DR A HEWT .
2.3 ZF R AQPI xS K I A 220
2.3.1  EoAQPI X il i JE 25 i 5% il « 4 35 41 Jo Ar
pAcS. 1-EoAQP1 5 A S2 4 &b (& 5. A), LA=s
JGkE pAcS. 1 AXTHR (B 5: B) %YL 48 h 5@ ad it
YIS T2 B A6 S2 AT S A (E15) .
SERRI], A pAcS. 1-EoAQP1 JFURL Y 21 ot
RLEEW S 22 L % e 2s BORE pAcS. 14 4H i
T 31.91% ., [FIA, i 8K FIREAH S2 41 K i s &)
KA S2 4RI K 89. 19% o fw o , ¥ 240 i ok i
5 U0 ML RN AT o b, S2 Al L AR ik BE S T
83.05% . Zi FJIrik , %5k EoAQP1 25 [ Al fff 241 g %
Fr s ARFRAR R, 22 AR i (B 6) .
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54 EoAQPI 7£ R JE R WERRG A ZR S2 20 IR Fek N Y 5 for
Fig. 4 Localization of EoAQP1 in Golgi apparatus of Drosophila melanogaster S2 cells
S2-EoAQP1-GFP-Gol : /R FEAR B W Yt 4 H 3154 FoAQP1-GFP 75 [ ) S2 4H il S2 cells with dyed Golgi apparatus, expressing EoAQP1-GFP
protein. A — C. 6 IR A W A W5 ' 4 F WLEE S2-FoAQP1-GFP-Gol #l i Observations of S2-EoAQP1-GFP-Gol cells by the confocal scanning
laser microscope under the blue ray condition; D - F. #5633 £ B i 486 5 7F F WLEE S2-EoAQP1-GFP-Gol 4 Jifd Observations of S2-EoAQPI-
GFP-Gol cells by the confocal scanning laser microscope under the green ray condition; G — 1. #5358 £ W fBE 41 6 4 7F T WML %€ S2-EoAQP1-GFP-
Gol 4 fifi Observations of S2-EoAQP1-GFP-Gol cells by the confocal scanning laser microscope under the red ray condition; J - L. 43505 3 AE1E&
Jf-1&] Merged picture of the former three, respectively. B[a]%7 3k JyiE /R FEARYLAR , = 1) 57 3k 63k EoAQP1-GFP & [ 1Y 40 i Ay B, X Ja) i Sk 38 7
S2-EoAQP1-GFP-Gol 4 fitifits Py EoAQP1 25 |1 54 E#HA 52 - &, The one-way arrows point the Golgi apparatus dyed by red fluorescent probe, the

three-way arrows point the cells expressing EoAQP1-GFP protein, and the double sided arrows point the intracellular EoAQP1 protein completely

overlapping with Golgi apparatus in S2-EoAQP1-GFP-Gol cells. #5/X Scale bar =20 pm.

2.3.2 EoAQPL X £ Jity 35 58 ) 52 Wil - o T 41 5
pAcS. 1-EoAQP1 5% A S2 4l i & w, LA =5 iU AL
pAcS. 1 Jgxf I, # g 48 h J5 e 1 il b SRS I 2% 2
OGS S2 20 3 GE . 2R R I RE A
S2 A A B R 2. 74% (22 S A B (]
7) , R EoAQP 2 H ARESE LAY A 1K

3 S

H AT, 22 m W v A SC oK 18 2 E i) 40 i 4
JENFSE B . AR A 7K 38 8 2 1Y 7 SRR
AR AQP 43S 4 2, BRIV v BE R N B A
(tonoplast intrinsic proteins, TIPs) | Jii & & N & B
( plasma intrinsic proteins, PIPs) . /N1 IR N 25 H

(small and basic intrinsic protein, SIPs) Az fi8g 4 4=
i N & H ( NOD26-like intrinsic proteins, NIPs)
(Johanson et al., 2001), H, TIPs FEFEN T
M (Maurel, 1997), PIPs & fii T 41 fd JiE I
( Schaffner, 1998 ), SIPs € v T N Ji W iE F
(Ishikawa et al., 2005) , NIPs &/ F 40 B AAAE 4 1Y
AR F (Fortin et al., 1987), 53 4b, A W54k
iH , PIPs HLAF7E T o /K HE A (Y /NBE Y v, 3 T BE 2
SEfS R S P /37 ¢ o I 1T BU A NIV E - S 0Ki /S-S
SRR T2 B )5 % iz 2 2 M R ) 45 R (Kim and
Grierson, 2005) . TEm S b, A U5 K, AA
AQP2 FEZE4 AT T8 IR AR I3 WA /N b, 24 il A
INEJE , AQP2 Rt % 2 24 M J5x 5 v, 33 fin 4 e 1y
KB FENE(Ward et al., 1999) . fER A5 AT 4GE
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0 5000000 10000000 16000000 0 5000000 10000000 16000000
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pAc5.1-EoAQP1 B 4H JFi ki
pAc5.1-EoAQP1 recombinant plasmid

pAc5. 173 JiThL
pAc5.1 blank plasmid

KIS FeA pAcS. 1-EoAQPL (A)Hl pAcS. 1 (B) ALty xC A i
Fig. 5 Flow cytometry photos after transfection of pAc5. 1-EoAQP1 (A) and pAc5.1 (B) plasmid
Q1-LL: IEH /s Normal cell; Q1-LR, Q1-UL, Q1-UR: 4354 3 41 Mo MUAL B2 20 M K/ LA K 2 5 T 48 A 48 4 A= 8 AL A 4 Cells with their

granularity, size and both changed, respectively.

14 -

12

10

AL (%)

Change rate

O pAcS5.1-EoAQP1
m pAcs.1

Y1 R B Cell granularity A/ NCell size

22O R Comprehensive

A JE 75 Cell morphology

Bl 6 EoAQPI X EISLALE S2 ANV A KB
Fig. 6 Effects of EoAQPI on cell morphology of Drosophila melanogaster S2 cells
BeiL pAcS. 1-EoAQP1 JFURIAN pAcS. 1 23 [Ty %o S ARG SR S2 40 JE 45 AUSZ I Effects of transfection of pAc5. 1-EoAQP1 and pAc5. 1 plasmid on cell
morphology , respectively. iR FHA9ME + fruEDd, BARIE R 3 W AE EAR TR R b BEAY 35 PE 22 5 (P <0.05) (X4 FOBT = ik
27%:) o Data are presented as means + SE in triplicate, and different letters above bars indicate significant differences among different treatments (P <

0.05) (Duncan’s multiple range test).

KB B Bemisia tabaci AQPL(BIAQPL)AFAE2 Ff BBIIRE. AHFTLE R 5 LR RGE LY PIPs

e SR SRR AR, o — ol e 57 S A AR 2 5 07 T 440 M
g i 75— MM AE C kb 16 A28 FERR I 5344
AR 0 e R W B A TR S K o088
(Mathew et al., 2011) . AHFFE I I 21 (45 CHREF
X% R EoAQPT BEAT AR A & AL, 45 R R W, 1% 4R
FUANFAE T H AR T 7E = R SR AP AT 6K 70 Y

F AR AQP2 H 1 ARy EL BtAQPL 4 15 5E (o S 2
AE— 2 ARG MU e T A 225 U EoAQPL £ 4
JHE A A SR ABL T A 14 BROE FIASUBR A 285 4 7 2 i o
HROR IR A, I 2 A 1 H e R A ) 3
anluE= I ElioNp e S R

BLEWIHH, B HL AQPT FEAM /K 7 is iy s 11k
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ARG EE A (%)
Cell proliferation rate

0 T
pAc5.1-EoAQP1

Z A Vectors

pAc5.1

K17 EoAQPL ZE X PRI MG S2 4 NI i3 1 2 M)
Fig. 7 Effects of EoAQP1 protein on cell proliferation rate
of Drosophila melanogaster S2 cells
BRI « AR, 4R A 3 Wk, A BAH R - BUER
AL F AR E (P >0.05) (B KB E ML) o Data are
presented as means + SE in triplicate, and the same letters above bars
indicate insignificant differences among different treatments ( P >0.05)

(Duncan’ s multiple range test).

PR R S 3% e V- 45 F b R 5 AR
Fo AEARYHTCIE B REAH S 56 b, B AR D% 55 B
(1) CHIP28 cRNA i AU JTCHE (1) O B 40 i v, e R
TEARB VW, 91 R 200 3 2 K, 200 A B 48
30% ~ 50% , 3 F 5 min PN A% %4 ( Preston et al.,
1992) . AWFFEAE R BRIENG S2 41 ffa b ik FaE A R
1 EoAQP1 B [, fiki5 S2 4l f ik 3%, WF 58 45 1
SRS DR B 40 MO SE B AR AT o I3 A0, TR il 27 52
B AU KB, AQP IE 2 5 —SE 5 R R 1 A B L)
BB, 6L 35 40 B0 3T %8 ( cell migration ) ( Bulow et al.,
2012) FAEMEVE T ( Tatsumi et al., 2009) A K45
S S 4 M T ( Lee and Thevenod, 2006;
Campbell et al., 2008) . 7F 2G5 i o iz 40 21
AQP1 IR 57 58 17 18 2 {5 5 (ecdysone signaling ) 11 4
#2 (Gautam and Tapadia, 2010) , AW 5738 13 33 3
IR R EoAQPT, e iR % S2 41 it 184 5 Jc
S, (FLAE 20 R AR R G, D32 R AR 2
N2 T — SRRk 09 A= FRY)RE , W40 i 08 T (40
03 figp SR TN U ) 5 AE LR A A
Tita FeA 1 Ja S i — P Ik

25 B R IR A 5 1 i e R A s RO 7K i
HEHEH EoAQPL FE[H cDNA 44 1y L | (2 R 1%
&5, 2016) , L HERA ZABHII S EAL R IA HUA
pAc5. 1/V5-His {4 ik EoAQPT , Ffil i & 6. 7¢
JEFRICIE A GFP Kz d 40 BORLAE S2 0 b2 15
RARGESRIR . HUIIRIZE e S2 A1 Ry Rk 4y

ik, AR SCIE 3 5Ot WA OGS 3R A8 2 B &
RHE B TR, SRR E AR T
VI VR B BT RICERTE 2544 6] 58 240 M A% 7 200 M Jo
HA R R IR 8 , AT AT i AR S R 18 BRAR
SESEMFE T MM . Pl aion
AT R B, R AN AE T I A, TR AE R R
SRR B EIIRE . B, i i U
ASCFIBEEAR SR IN 132 25 1 0 S2 48 Jf 2 285 M1 4 Y
S S5, e 5 EoAQPT H A i 21 A A1
ARR, UKL RE 858, {ELXoH 240 [ 484 5 TG 52
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