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Abstract
Store operated calcium entry(SOCE) 1s the major calcium influx in non-excitable cells.

When endoplasmic reticulum(ER) Ca™ is low, the Ca™ sensor STIM1 on ER undergo

oligomerization and combine with ORAII to activate SOCE. Besides, recently research
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showed that mitochondrial calcium regulation could impact SOCE. The percentage of
mitochondrial connecting with ER 1s around 5%~20%. This ER-mitochondria connection
and the ability of ER translocate to plasma membrane allow mitochondria distribute to
ER/PM junction. We thus hypothesize that mitochondria may follow through ER by
tethering protein to around SOCE, and uptake calcium.

We established mitochondrial calcium live cell platform by using confocal microscopy
to observe certain object we transfect with fluorescent proteins.

From the results we found out that when SOCE is activated, mitochondria translocate
toward SOCE component. Comparing to ORAII they tend to move more closely to STIM1.
From those who translocate toward SOCE component, we further notice that most of them
uptake calcium afterward.

The recent research has revealed that when knocking down tethering protein between
mitochondria and ER lead to hinder the SOCE activation. Furthermore, our results show
that when SOCE 1s activated, mitochondria translocate to SOCE component through ER by
tethering protein, and uptake calcium around SOCE. Thus we surmise that, as SOCE is
activated, mitochondria may move toward SOCE component near STIM1 and impact its

activity and cellular calcium homeostasis by gaining calcium.
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(-+) Antifade : BF1l¢2E
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(-FPU) mito-LAR-GECO1.2(J.Wu et al., 2014) : A 4¢Bar $55 745

(-+71) mito-turquoise : &LEEEEEH  RIIEHEREEA
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7
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(Z) BRYIRTER: - FMFIMA T —ES %2 H MAPPER(Membrane Attach Peripheral ER
Label ER-PM Junction) » [Ft8& H ] DAEEC N E SMARERRAVIE S RE L E - [F]R s
fREChrgRaenyE e e « BMTEE - FENEAIFIAAREE SRsrV B R - R8s
AR B E - [E 6 ~ [E 7 AVEEEREREAE 600X NMEREHY - R
LR SRAS SO EE T HY HEK293T AR » 48 0% » FeMsE i A TG Z1& »
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HEBENGRIENEIREE LA GRS - HESREEmEER s _Erausss -
Pt LARE N 2R TR 4R AG A GFP-MAPPER HYs2 608 E - B B8 oy =0 i —
FHYRRIRE -

(=) B4 SOCE ZHIAE4ERY STIM1 FO4HREAE EAY ORAILL Atk o S r#84s GFP-
MAPPER A1 mCherry-STIM1 HY&HBIME Fsl5 ¥ ERAH - 2R MY MAPPER /& & HAUEE
F] SOCE 24 iz - [ 8 | /Bl Z B MR E S EEE LA TG RAVEIREEL - ZRMH A
R T FF 2 R A AL MAPPER MIHAME 8 H AVAHAR 2 (R AT S ER » W B E fEE
1% > B EAAPERAIRS: o (ERERE o] DUABNTE Hingm R RGOS L E AN
GFP-MAPPER FI&L 8/ mCherry-STIM1 1 mito-mCherry &1/ A B EI5E 2535 -

>
GFP-MAPPER
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o]
GFP-MAPPER
mCherry-STIM1

Omin 160sec 320sec 480sec 640sec 800sec 960sec
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FeAMHEHNEZ nTaE B8 A B S AGLEAVAEE] SOCE %4 0m - sE R AR SRAGHYRS
REACK » BRI ARG B0 S MNEENF P S SRR - A B 48 SRS HTAT - thEiE S a8k
AYE Lo [BH . - SR IHERAVAL &k 00 o AT LUJUE BN ORAIL-YFP A1 YFP-STIM E1F
SOCE BB iz » BRZHIARAGHY S E
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(P9) FefMEREEC STIMI RIKLSRASHYAIAE - IIA DMSO 1 TG 1% » fHEHBIREEE - 3537
LA DMSO 4Rt A% 5%-F )2 A %4E - {HI0A TG BY4HAE S - STIM1 HJFEAHIEEIR
SRR (puncta) RS HACHIL T A2 8N 2 5% FREGERE E(E 9~ & 10)° H15% STIMI
TR H IR~ (F 72 SOCE JURLE - #HAM A S LR U AR MAPPER 2G5
SRR RS L E -

+DMSO TG

Osec 500sec Osec 500sec
9. YFP-STIM1 {EAIA DMSO 1 TG Hiff&AYaR5% 1k

+DMSO +DMSO +DMSO +DMSO +DMSO

Omin 200sec 400sec 600sec 800sec 970sec
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Omin 200sec 400sec 600sec 800sec 970sec
10K &RESAENIA DMSO #1 TG gijf&aVaHst 2 L@ YFP-STIM1 BY4HAE )

(F) [E8F > BrT STIM1 Z4b » ORAIL 12 SOCE 4053 F 22— » FTlAR T DA STIM1 55
SOCE > #(M594ME sl T —TEF ORAIL RIKIARAEIV L E H A4S - BAMHEFRIFERIA
ORAII-YFP # mito-turquoise FY4RAfAR » DABE 1Y mito-turquoise » 497E55 it
B HIA TG - (¢ HEERER G (B 1) h e[ LAEH - MIaRBSVaRSt A NI - BEEH
EFRHVECERSRE - AILZE 11 BHR4HAY 1.2 6% -
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Osec 100sec 200sec 300sec 400sec 500sec
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FEHIA TG Z1#% - REZ ORAIL EE STIMI B & aEEEMELR - LUK SOCE ZH
STIMI1 #1 ORAIL Fir4HRR - FAEFAMHEF STIM1 AYBEIR (L EA7 By SOCE &84 2 i » FHFAEAM
TERIZEHYZAE SOCE JUR - K SR G2 5 B 54T N 'E 49- AR 1R S HG(SOCE PRI E)
DU —2B RS T - PR B BB EE - A matlab EEILLFHIRE
FAERY > HUERECEGIR SOCE X EYERIR (=] 14) -

\

& 14. B matlab P&72E HAVEEARERFR(STIM L mask)
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2RI > R ATE TG LA SOCE JERAVEFE » STIMI Al ORATL BIRA & I > A
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Lz ©
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2 2 2
1.8 18 18 ﬁ”'
o
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0 500 1000 0 500 1000 0 500 1000
time(sec) time(sec) time(sec)
ecelll = cell2 «cell3 - celd —celll —cell2 -cell3 —~cel4 scelll «cell2 = cell3 —+celld
D ORAI1_DMSO E CRAI1_TG F ORAIL_TG
1.6 1.6 16
1.5 15 15
”
14 1.4 1.4 >
ERE! T1z *1G F13 TG | eapt o
w @ = A O]
+DMSO ] s g8 Tie B
12 £12 212 7;& Y
—_— -~ = T [
211 l Mt T11 - el PRI { Wiy
= - w L A Z1 ;
" bt 1 i B
<1 e 14 \‘“-\.,-' 1 & Vi,
=} ﬁ 1 I r
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15. (A~C) STIM1 HYEEERERE L < (D~F) ORAIL HYEYEERERE L - (A) JIA DMSO
CEEFRAAR) - (B) JOA TG CEEEAHAR) - (©) JIA TG GR5IR) - (D) HIA DMSO (R
Bt > (B) HILA DMSO CEEFEANAR) - (B) AIA TG (REiR)
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TEE 16 Ha] DL > AHEA EIEAH > EERAHEINEE 2 1% > RIARBEHVERTT A o0
STIM1 B2 ORAIL HYAHAE B GFE7T

A sTIM1_mito_DMSO B sTIM1_mito_TG C sTIM1_mito_TG
2.5 2.5 2.5
2o,
ooy
2 2 2 -y #‘“

+DMSO

T ]

mito,, / mito,(whole cell)
&
-
mito,, / mito,(whole cell)
- &
3 :;
'
£
mito, / mito,{puncta)
-
= w
— '*!.4—_
5 ,
L '4" Y
4y
*;
o,

0.5 0.5 05
0 0 0
0 500 1000 0 500 1000 0 500 1000
time(sec) time(sec) time(sec)
wcelll =cell2 =cell3 - celd ——celll -=cell2 ——cell3 -+ cell4 ecelll = cell2 «cel3 cell4
D ORAI1_mito_DMSO E ORAI1_mito_TG F ORAI1_mito_TG
2.5 2.5 2.5
2 2
— — +TG
I 3 =
o DMSO Y E
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