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| Abstract ]

Introduction of the Method to Regulate Protein Expression Using Sindbis-viral Infection in
Organotypic Hippocampal Slice Cultures of Rats for Electrophysiological Studies.

Kyeong-Deok Kim, Sung-Cherl Jung

Department of Physiology, School of Medicine, Jeju National University

There are several in—vitro preparations of brain tissue for electrophysiological researches. In this paper, we introduce an
organotypic slice culture preparation and ils eliiciency for viral infection to manipulate the expression of specific proteins in
hippocampal neurons, Using Sindbis virus is very uselul for electrophysiological studies because of its high infection efficiency
with channel proteins in hippocampal neurons. Furthermore, the organotypic slice culture of hippocampus of rodents exhibits a
great benefit in both oplical images and electrophysiological recordings as they are clearly thinner than 100 2 m and show
hyper-connectivity of synapses, In the present paper, we discussed about the effective combination of organotypic slice culture
and viral infection with rat hippocampi, and in last, introduced some technical know—how to enhance the infection rate. This
method belps investigators to easily modify target proteins in neurons of mammalian central nervous.system. (J Med Life Sci
2013:10(2):125-129}
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M2 HAG YT fde & Ry 2adhd, A
#4 cutting buffer®t FHA|= 23] culture solution®]t},
Cutting bufferis Bt B2 ool 500m] H+t WE AE (sterile
filter-set)2 7HED, B|2] F42) batches®] cutting bufferd
Zughth (1) 15em Wik Petri dish2 $7)3 -80°C? ‘55 A
2]t 50ml conical tube®] 45ml batches® ‘-}ﬂ ) 50ml
conical tube®| 45ml batches® LHI 47T 7‘1%]‘?_] A,
Cutting buffer® &AL, 1) Gey's Balanced Salt
Solution{GBSS} 500ml, 2) 1M stock MgCl, 5 ml, 3) 10ml
45% glucose (made in dH20), 4) 2.38g HEPESZ Eo] gl
o, pHE 7.2%8 &5t HALEHoR HIPEF o[Rsle] BF
&t} Cutting solution®] W% de|dY #H-9el= pH7l 7.2
o o|& w7 1M KOHE o]&8te] ZHsfigtoiof gt

Culturesolution®] 2AZ, 1) MEM+Glutemax 250ml, 2)
Earle's Balanced Salt Solution(EBSS) 125ml, 3) heat—
inactivated horse serum 125ml, 4) 50X B27 supplement 10
nl, 5) 32.5% glucose {made in solution with MEM+Glutemax)
o= ool glct,

H slob = - HAE7] 24A17EEe], cutting bufferE E-2
Pewri dishE #Hol% ¢ Al AL WeAZlnt. BA 1-2r7F &
—807 WEDY o] dishE Eow HAw, wla] 244]2)F Ao &
T ol malch Ea, die| AMEE mES TYETL
E3lc}, o] A= vhEa o] FAEl=, 271y Z—h 5
2 weko] gpatulas; 17cm straight Mayo scissor 3 45 9em
straight Iris scissor ?_P. 2+ Moria hippocampal dlssectmg

tools; Dumon #5 fine tip forceps ¥+ 4 straight 12cm
serrated Adison forceps §F 4 broken tip™ bulb filler?} 3
glass Pasteur pipette; 22 blade holder/breaker; &2 ¥
aeFe A7l HE ¥ W razor blades; A& Moria
spoon/spatulac|y], HHE o] =IFFE 7|AHE (F2Fine
Science Tools) 22 £H|E 4= Q) HAH HAE Hsjd= o
|7} Do, A= AF 425cm, Y AO]E 20-25um
¢l Whatmang AMEete] 3-8 Petri dishell 2 &7 Hof 2
¢t B A& o). Cutting surface®} razor blades 7] &
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Ay T2 BEez A glolor &, F2A4 FY M-F
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o|8) Z8|5k3 B Petrl dishell ol Fck 1 el A Al
A "Hast 2 AYEE2, Millipore Millicell Qrganotypic
Inserts; 6 well-A= ¥|%F FAl; 50ml Pyrex beaker, dissection
microscope (Zeiss StemiSVE), Meilwain Mechanical Tissue
Chopper®|t}. ©]7|A4 tissue choppery> 7 300mm ZHESE
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1) 15cm Petri dish $H Whamman o342 3t A& @ 7t
vuffer ¥+ =2} cutting solutions 75 A2 conical
tubeE H7IEIT) ofika] ] HAld FEIE ol wWgke =
gl HE FHE dert

2) #lat A7 =S ARgol] 4x ghof ¥ 23S A AR

3) I ool F Y W viE g48kE 3 HE Aad

4) 212 spatula® o|8otd HMs| ZF Wid FHE AEE
o, £22 Hol= #jnf 295 dAE

5) afia} ofelell spatuad ©]ZeA% ¥W3L, Dumont #5 fine
tip forcepse ARGERe] &fivl 9 ARSI AT ¢
o, diote A=air] BT gt

6) 212 blade holder?t®| micro—blade shardE o]&-3ke] o
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cutting buffer® A& conical tubed ALrh
glass Pasteur pipette®] bulb suction® F=th

12} 27o] 28 £, cutting swiaceS B doprt £ £
ZT}AEE AATT o] 5 tissue choppere]~] o]E A
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13) cutting buffer7} @71 Petri dish 3tel #ulg 3ol ¥
a bufferd| A sint 228 o] £7] 3] FAA et
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Z (entorhinal cortex)ell FHE Eejste o] 73 22
Hho|u},

15) AHE 223t H, 7P Ade HE-E 6-well plateo] &
2171 $3), Pasteur pipettes AME3le F WA Petri
gishol $717F. welld Ht) Qo] Aol 6 wel
plateo] HA| 187 dHo| Fol=F Fhit,

18) 6—well plate®] membrane Y= ZF NE HHEL AAid]|
Helz=Hct o] df membrane 919l cutting bufferE 75
st FHA%te = gAEC @2 cutting buffere 2004
mgle g AAFT AA A HE AR GRE £
gt

17 25 HHE 2 #H, 3pTY waterjacketed 5% CO,

incubator®2 $71t}. 39 v} TFE)EcH
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Hio|2{2 2ol =28 R 1.5cm Petri dish, sharp tipell
A 2um7tA] Bo|gd 42§l 3-4glass micropipettes (F7]48
2|84 patch clamp recordingsoll+ glass micropipettes& Ak
&3k Zeo] Fv), World Precision Instruments (WPI) Item
No, 4878), Mineral oil (AUEE4 55), micromanipulater?} £
atEl WPI Nanoliter 2000 injector, Dissection microscope
{Zeiss StemiSV6), glass micropipettes (WPI MicroFil}& #2-7]
2%t syringe®} pipette filler,

Fo Al vlole| g o] B3 Ayt =] 2h4go] argEe}
Hio| A8 AMEE7] dfofe BE AYUE 70% EtCHS 10
% Bleach solution®® A|&3tc} Hlo|2]A&= institutional
guidelineo]] whe} ¥h=A] Hegict

1) 1.5cm Petri disho] culture solutions 23, incubator
o o] wE3kA Tk

2) 6—well culture plate?] Z+ well®l culture solution 1mlE
931, incubatorel] E&r},

3) Sharp micreelectrode?] tipE& &olA 15-20um 27|12 %
£33, microscope® calibrated slide, MicrcForge
(Narishige MF-83C)ell o]83 5= /A ¥t

4) P& EHlakn o] dg ol vRolEA Sum aliquetd: 5
FAZIC :

5) 158 F<F UV 9 3o} glass micropipette™ mineral oil
Z 53

6) Glass micropipette®} mineral oilZ "aAIZI= 9
Parafilm 1square® A2 microscope®] ¥t}

7) U %, pipette tipE mineral oll® AL, WEA] AE
o} Y% Ftt,

8) Nanoliter 2000 injectors dissection microscope®l| HiX]A]
71 ¥, micropipettes F3A17| 1L, microscoped o2
314 ARe| A tipe HAHTE tipel AHEOl UL
Alo)= 22, thE micropipetted AMESHE

9) 10 pipetted AHESH parafilm el WolalA 34 W
& Hng Holz=Ach

10} Micropipette©] 2% %7t #AEY iz $&x,
Nancliter 2000 injectore] “fill” HEZ =4
micropipette®]| dte]22E A&} Microscope sholl &
o] glo1A]d micropipette®] YA Hort.

Incubator®] 1.5 cm Petri dish®} 6—well plates 710},
A §7 culture membranes 1.5cm Petri dish2 &
71}, o] dishs dissection microscope®]| F1 TEHH
of Y& A7t} micropipettes: AHu|YF FHo2 et
Micropipette 0.2 AHu|F RS M3 AEHN tipE
A A ZIt R ZA olid A HFoht &4E
U 4= itk Nanoliter 2000 injector®] “inject’ & F W
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RE27, 290o] micropipette tipelld FURE = A TSt
o} follo] Held g ¥ v MEZ RErh §Ho] Ko
A dod 29 m7A] Sinject’ & 2

14) 7] 3¢ SRjeM &4 1-2mm B FEHY 2
= B F9e HRA7I 3 BEE wrEght

15) Culture membraned] 2= FHe| gt &2 AL vHE
3131, ©] membrane® 6-well culture dishol EHES v
o}, 22 A F=Ed, MEFA FAZ ZH . efedkat
3] 2E membraneg incubator ¢t e HRE 6-
well culture dishell {1t}

16} HES ggol &7 A 18~244RF T vl (2
g 1.

Figure 1, 232 djo} HHHulAlel Sindbis viral infections:
ol8sle] olA2] woltage—dependent K' channel subunit Kvd 2E
FEAZ] Hel, A Viralinfection 3 2441%t0] i3t siot KE
3, GFP-tagged Kvd. 29} Sindbis virus®] S3A1S ol 83le] AlE
o Kvd2E IPHEAIZ) Adleld, 50388E © FEe] vial
injections 3] 7o) B 49, Scale Bar : 1 mm. B, AdlA Hof
A= FAEY e CAL AANES 400 viEE Blisie] FRIst &
patch camping& 918 micro glass pippetteS Eo9ES A Al
ZH ¥ ST FEENERSE 4 29T Q) Scale
bar : 10um,

5. Hio|2{A Zigol| tHet &

1) A89 AZrAde] Sindbis virus? FAZY AEA
{transfection efficiencyyS #F = dlof BQEch £

8% ato|t} vj¢ A7 FR-Z AMEI=E Tt o=
#ute] Dentate Gyrus, CAl, CAS 79L& shdda] 44
ek sh=d], By 2 pgo] tsiA] AEF ot BEEA
Holx] gr=rty 1 £ & AZSA] ghenz H7)3ict
Sindbis viruss= Y7F A|EEo] 9)7] o R, Hu)7
HApe} A7 AEE Age 7HE I 259 Alele] AlFgict
sjordufake] ol ol slolg|A HARE2 #oje] 3t
HES d7] Y3 & 5 Fot

#Fd F AEt EoshA wilas ddlska g, dE
oz AYHQ mEE FREA B3 4 Agsir] ¢
oE AL 2n)aiy 7| A& ok gt}

5) Z& Ao gk ol FRI3N= 32 FUAHEGEE Tha

2

—

3

et

&

A7 91Ol = B, BAES £Y SE Uk o)k A
BAlol AW Agslofor & Riolt

? =9

—

HAHEMFS AR, G444 AEE U O 24
HEHE U, AERGE A & (In vito)ollA] 5 F1
(a7 AEE = UTh o|E acute@To] 4= A7kl F3 W]
¥t ARAFS culture chamber®t recording chamber A}
°o|5 47 olBAE 5= U FHo) 9o, o= glate] AY
Al AR AR 7 EY 4E e BAS] RS fuY
2= Qt, /Mo R HAEdeRS thoFst A7kl ZAA wik
HAE &4 4 7] ARl F3a L, gesE g, o3y
2 o] ;g AV AFE e = Qo) npA|Yez B
EO AF Apgro] golutr] Hol| HAHUE TES s WY
2, AR R 22E A g 5= Qs 713
g AEegs, 487}t 22 ransgene® 7)5H F 4L
Hristes 22 =

AefufeF ol 71854 XHEHu|Y (organotypic brain slice
culture}2 AZAMZL Z7] AHA HAAZIHE AXA H7] o
2o, el Ik 2ATE AEZTRE 747 7Heeld
t} o] FREE HUSH 7Y acutedHoA Holx A
i Hls=sith, 71E e s, AQduier & 7| 9EE g
%2 in situ Alef BEE TEZ FIehe AR Ehol
gololey, Ak, Adsd 7188 el 223} acute Bt B
£ 3= CAl pyramidal neuron®) HE|EHy B2 A3] &
AR, S B, 718 E HWREE primary apical
dendrite?] ZAe)2} basal dendrite?] = acute@HolA Frilz]
= A= A Aolrt ba] et E3E 242 REA apical
dendrite?} basal dendrite® wle} BEESh= dendritic spine =
4o 3L 27 Aol gt

AU Aol H 717 d Atz HEe], dad HdE
HiGRS e acuteB AR wlwsle] A4 A7) EgH &
g fAsk= Ao Heth o &Y, aculedHELEL] CAL
pyremidal cellelA] 7|84 AldA AFL wzE 7@dY 29
2] CAl pyramidal cell*] 71&%¥ Az 37 cf2x) g} (zrzh
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56+08 Hz vs. 6.81£2.0 Hz)" &%, acuted®e CAl
pyramidal cell & 7|43 & HHo] CAl pyramidal celle]A 7]
Z¥ mBEPSCs (miniature excitatory postsynaptic currents)2]
AEI A7 Ane EJE S Ao|7b gt (FE: 84203 pa
FHW vs. 9.0£0.7 pA acute’HP Acutesintd i}t WYy
s gof] Tl ApgAZ Zg o]& CA3 pyramidal neurond]
A 715%t unitary EPSCsE vRIZFRR ZFo] FARBIE (232
28+6 pA vs. 23.6+ GpAPY.

53], o] ZR2EFL 4dois MEQ YA ditolA, o
FAel payde)] B $2o] rHesict. diubEld 7| @YE A
Huljgke: (1) FEHo|dHA A H DNAE 2 22
urg A1k E3F (2) standard epifluorescence microscopys
o] §3hd Aolgl= MR 2 MIEE 9& + AP ol
acute =AM M two photon laser scanning microscopy”t ®
8%t 27 g d4E YL e nye] vhede, A%
el HYMEAFL & o AR F2d dulF E94)9 4}
£8 4 o} B3], of ZRESS o)4¢ Ho| |HyY AW
HiokS: AMEShE A wigkr] FQt 23 o] Abds] grobdule A
o4 =g o|Ho| g} (A2 ALuhok Ao ~300mellA, DIV
74 ~T0mFHA]). HYS A FE FHAER (biolistics, H}
olgA WE|E o] fslo]) FAHE A 4 U, HFHU HYNAY
2|3 E= mA FEde] AHE IS ASAIA FFef A}
$8 4 Qltk?, o] ZREFA Sindbis virus #FE ol 8%
7L, clz] urglo] w23, knock—out E4= knock—down &
AEAAS dFA7E & AldLe] Yeistal Aejohg dydhe
dloll AMgE FEg =8 A& 5 A
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