i E A AE ) 2424 3] Chinese Journal of Cell Biology 2017, 39(7): 873-880 DOI: 10.11844/cjcb.2017.07.0023

R I 20 T B R

BER ERH ALB IER
(TEMED) 7 X S s, I RAN RS A B2 2 B, 284 271018; PR £ A4 2 B, 119 252059)

HE JE A& ) (annexin) 2 — RARMAES B T 09 2 e Bis 5 6% & Kok, itk £ 5Bk
F, AR GBEREGABGEALEXFZARG L @02 EARFRE, Mot T eglk
WAL E G 4 B, A KKK Aoxt i A B iR P AAE A, e bl IR G
Bl ARt i B A A KA B ARG G B, A2 A AL R . B R T R A A
HARI S el MU SR B A AE e, S5 AR G 260 - 5] AL 1 B A4 B A U
pCAMBIA1300-mCherry b, £ #4d3~ # & X AnnAt2-mCherry. #) 8 % £%& @ 3 K. mCherry5 %
&% AEZ O ATITH L BAT I AT AR B L BAF M R R R EH AR, VR T IR
BEGUH DML, SRET, BEEG2R TR, @itk & REARFHRR T, &Y
ZEAORTHRER T EZN DAL ENETOREFEEZAENE . EEEREN, #ARE
WA P IRIRE G254 6 K AT AT RL T RELL (LI, ENZEE T reB T ey
PR BT RS BB A S Ity ubE S, Z AR — SRR EG2E G LR
1% 5 5512 9B 45 A B AR R AUVH 3RAE T SRERIE

FEHR IR 2, WA E A e, R TT

o A

(S

The Subcellular Localization of AnnAt2 in Arabidopsis

Chu Cuiping', Ren Qiuping?, Kong Lanjing', Wang Xiuling'*
(‘State Key Laboratory of Crop Biology, College of Life Sciences, Shandong Agricultural University,
Taian 271018, China; *College of Agronomy, Liaocheng University, Liaocheng 252059, China)

Abstract Annexin is a highly conserved protein family binding to phospholipids in a calcium-dependent
manner, while different annexins harbore various gene expression patterns and protein subcellular localizations.
Eight annexins in Arabidopsis thaliana (AnnAt) have been identified. These annexins play important roles in
growth, development and responses to stress. Annexin 2 in Arabidopsis thaliana (AnnAt2) is involved in root
secretion and auxin-mediated geotropism growth of root cells. However, the molecular mechanism remains
undefined. The subcellular localization of proteins is a crucial cue to explore their biological functions and
molecular mechanisms. In the current study, the subcellular localization of AnnAt2 was investigated with fusion
protein expression and colocalization with green fluorescent protein (GFP) of organelles or specific fluorescence
dyes, respectively. Our results revealed that AnnAt2 was localized simultaneously in cytosol, nuclei, Golgi
apparatus and endoplasmic reticulums. These data indicates that the translation and transportation of AnnAt2 are
complex. AnnAt2 was colocalized with actin filaments marked by GFP in transgenic AnnAt2-mCherry Arabidopsis

lines, suggesting that AnnAt2 might be involved in cell secretion via dynamic regulation of microfilaments and
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microfilament-mediated vesicles transport in Arabidopsis. These data provide the experimental evidence for further

studies of protein translation, transport pathways and the functions of AnnAt2.
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(A)

mCherry < ' Bright f:lé‘ld\

(B) mCherry

©

AnmnAt2-mCherry

(DR  AnnA2-mCherry

(E)

AnnAt2-mCherry

IO&n IOE

()

AnnAt2-mCherry ER-tracker

A~B: FH AApCAMBIA1300-mCherry 75 8 & 1 (A) R G T H 1208 (B) 45 SR, 150 WA o5t 1) 4 4k e % 43 3l 38 3o A& FF B LBA4404FIG V31014
5 M 2 B N A AN FE UL B A R AR E I AmCherry 7¢O R H; C: ZEMH B BRI 461X pCAMBIA 1300-AnnAt2-mCherry 45 R K &; D: %%
thAnnAt2-mCherry) 74 3+ HmCherry %2 1A 45 (148K K, 1 9 AnnAt2 58 8 FlmCherry JE Bt & 8 11, mCherry (1 %¢ 5% 7] LA T Ann A2 117 W 41
52 RLAEIE; B: HIDAPIHE (A 5 B % AnnAr2-mCherry 2 T3 AU THAR I, DAPIZE G S mCherry%é o 5 B Fr JH P9 5T 5 57 1 5 't GBI ER -
Tracker™ Green%e 4 J5 (1§ AnnAt2-m CherryFE R T3S R T AR 41 i, mCherry % ) 5 ER-Tracker )98 Yo B & .

A-B: expression of empty vector pPCAMBIA1300-mCherry in tobacco leaves (A) and Arabidopsis (B), indicating that the mCherry can be expressed
transiently in tobacco leaves and expressed stably in Arabidopsis plants transformed via Agrobacterium strains LBA4404 and GV3101; C: representative
image of expressing AnnAt2-mCherry in tobacco leaves; D: representative image of expressing AnnAt2-mCherry in transgenic Arabidopsis seedlings,
suggesting that AnnAt2-mCherry can be expressed as a fusion protein; E: staining with DNA-specific nuclear dye in root cells of T3 transgenic AnnAt2-
mCherry Arabidopsis seedlings, showing the merged fluorescence of DAPI with mCherry; F: mCherry and ER-Tracker fluorescences were overlapped
in T3 transgenic AnnAt2-mCherry Arabidopsis lines.

E1 IR TTIERE SR B2 E AL T 4RAaAZ A0 A BRI

Fig.1 The nuclear and endoplasmic reticulum localization of AnnAt2

3 itip HERVE L B, TR S Ann A S BEAE S E

BURBEE (A TR . SRS RN R R T AR B LA, AnndtI Rl AnnAr2
i, 2R PR 1 TR PR B, (R R OBEIRE AR T3 70 4R A M TR B e TR TR ) 3
S DR 22 03 PR R WA B R TR, R R A0 MR R 1 T Bl T A
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(A)

AnnAt2-mCherry Merge

(B) AnnAt2-mCherry

(C) AnnAt2-mCherry

10 um 10 pm

(D) ANN1  [...HYNDED.VIRIESTRERACINATFNRYQDDHEEETIL
ANN2  K...SYSDDD.EIRILTHREKAQLGATLNHYNNEYENATN
ANN3  K...QLDHDH.VEYQ IYQLRETFVAYKKNY[EVTID

ILG
ANN4 SGEEAVEKDE . WRIILT KLHLOHLYKHENE TKESDLL
ANNS K...HKSDDOQTLIQIET RTHLVAVRSTYRSMY[EKELG
ILT

ANN6 K...AYTDED.LIRI KAQINATLNHEKDKE[€SSIN
ANN7 K...AYADDD.LIRILT KAQISATLNHYKNNE[€TSMS
ANNS K...AVDHEE . TJIRVLES SMOLSATFNRYKDIY[ETSIT

(E)

AnnAt2-mCherry ABD-GFP

A: AnnA2-mCherry FIGFPARIC I R BRI SERIE 25 IR, 209 6 H S Br MR fy 343638 AnnAt2-mCherry FIGFPHR L i S8 AL V16
PRFRIEHD, 2P 98 S EEANRNE S, C: AnnAt2-mCherry FIGFPARIL K] 5 /R ZE R AR L 7E R H I 7R H3R 3K, mCherry MIGFPY Y6 H &, D: #Lid 7+
SN 25 [ I B IE R 1 LU X 0BT, 7 HE R R (R SF IR A, B: % AnnAe2-mCherry 5 3% FIGFPARIC I 22 B BRI 9 T+ (e AL ABD-GFPHE A ) 2%
22 AR mCherry MIGFP ¥ 3£ 5 £i2; R: mCherry FIGFPAL & 7 (1) Pearson ] ¢ Z %4 .

A: co-expression of AnnAt2-mCherry and GFP marked mitochondria in tobacco leaves, showing that the fluorescences of mCherry and GFP were
not overlapped; B: co-expression of AnnAt2-mCherry and peroxisome marker in tobacco leaves, no overlapped fluorescence was observed; C: co-
expression of AnnAt2-mCherry and GFP marker of Golgi complex in tobacco leaves, showing the overlapping fluorescence of mCherry and GFP; D:
amino acid analysis of 8 annexins in Arabidopsis, indicating the conserved IRI motif (box); E: the overlapped fluorescence of mCherry and GFP in
root cells of hybrid progeny by crossing transgenic AnnAt2-mCherry line with expressing ABD-GFP Arabidopsis plants; R: the Pearson correlation
coefficient analysis.

E2 BRFTEKER2SSREMMLIEEN
Fig.2 The colocalization of AnnAt2 with Golgi complex and actin
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IWNTFTRETE SF-IBE A4 G iR/EH. 2%
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AnnAtS 5522 454, 1H1d R 1KX AnnAtS R FE IR FH 122
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B A AnnAR Y 5 22 & 28 L DL A e T
W5 22 5 A F D ReddE R it — 2
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