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Expression of Interleukin-2 Receptor in Primary Cultured
Adult Human Astrocytes

‘Chul hee Choi, M.D., Byung In Lee, M.D., In-Hong Choi, M.D.*

of Neurology & o College of Medicine Yonsei University

Background : Astrocytes are the major glial cells involved with the chemical homeostasis and mechanical supports
of central nervous system. Recently, astrocytes were found to actively synthesize and secrete many immunologically
actve cytokines and express receptors for these mediators, which proposed their autocrine and paracrine roles in the

is of many or autoi diseases, i.c., multiple sclerosis, Alzheimer’s disease, etc. The
identification of various chemical mediators secreted by astrocyles and receptors expressed on astrocytes seems (o be
crucial for understanding their pathogenetic roles in these diseases. Our investigation was conducted 10 test the expres-
sion of interleukin-2 receptor a subunit (IL-2Ra) on primary cultured astrocytes, which has not been studied yet.
Methods : Astrocytes were obtained from the surgical specimen of a patient with intractable temporal lobe cpilepsy.
Neuropathological examination of the specimen revealed hippocampal sclerosis orly with normal lateral temporal neo-
cortex from which cultured astrocytes were obtained. All experiments were performed within 2 months after starting
primary culture. Cuitured astrocytes were incubated with IL-1, IL-2, IL-6, TGE-g and TNF-a for 24 hours. RT-PCR
was performed to investigate the transeription of IL-2R. Results : RT-PCRs for the IL-2Ra showed constitutional
expression on the adult cultured astrocytes, which was increased by IL-1, IL-2, IL-6 and TNF-a but decreased by treat-
ment of TGF-f. Conelusions : Adult astrocytes expressed IL-2Ra constitutively, which were upregulated by IL-1, IL-
2,1L-6 and TNF-a. These findings suggest the immunocompetence of astrocytes, which may be important in the patho-
genesis of many neurological discases.
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Table 1. Concentrations of cytokines

Cytokines Concentration
L1 1pg/ml
2 2pg/ml
L6 1pg/ml
TGFf Tug/ml
TNF-a 1,500 U/ ml

(IL-1 - interleukin-1, IL-2 : interleakin-2, IL-6 : interleukin-6,
TGF-4 : transforming growth factor-beta, TNF-a : tumor
‘necrosis factor-alpha)
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R BRIE] Aol YO MTOIA PIEEI-2 872 wel
¥ zFe] ARE FA AL ¥ 10% fetal calf
serume] E¢ DMEM (Dulbeco’s modified enri-
ched media)olld] slldg AZeek alek ¥ 2 £
vk 4olld 347 Bk 200 rpme 2 EEo] vigklah
welR AESE AASAL dRg A2 Yol Fax 44
otZAES AeHo s wokslgich i 4¥e 45
el Zla) viogol By F AAsilen], BHolRAES
elet7918) GFAP (glial fibrillary acidic pro-
tein)'el viek 284 P Sigma, St. Louis, Mol
%% BAE A% ¥ flow cytometrysh confocal
microscopy® #%lsle] GFAP 4 AlZ7} 95% ol4h
<l 79l e Aedshich

ol@A 4-5319) A ulgel B FYolaMEE
trypsin Helste] AEe] $F A F 7 vl Feheso]
g 10458 AE2 ARFSGe 7)ol IL-
1(Genzyme), IL-2, IL-6, TGF-5, TNF-eg 77)
Table 1ol vielh FE2 24212F B AAsleieh.

2. & RNA2| 22|t o{TAl Sehas dutg

2442 < ofe] Aol 2711 Arleia wjokt Aot
SAIEE trypsin Akl @& ¥, modified acid

S . phenol

WHE o83k Rneasy Mini kit (Qiagen, Santa
Claris, CA)E ol&sled & RNAS Felsigieh First-
strand complementary DNAE 0.2u®] random
hexanucleotide primers(Pharmacia, Uppsala,
Sweden)$} 20units®] Molony murine leukiemia
virus ¢4 #4(Gibeo BRL, Grand Island, NY)&
olgste] 100ng total RNA ul'e) 557t SEF B4
vk o)A P4 cDNAE ol§3iel Table 2014 et
W2 22 dy] Aol QERR-2 87] Lot o)
ol ol forward primers} reverse primer® 77h
10pg ar'e) =2 H7ksed GeneAmp PCR system
9600 (Perkin Elmen)sldl 353 Fihis daisg
SR 1k 7 AAle] cDNAYe] 2 A8 27 §)
o] fractinell ti¥k Feol primerd 7ML FHhaL
e 4T % 2 Al e Wzeigich

Table 2. Sequences of primers

Sequences
IR Forward  5-TCAAGAGITCCCTATCACTCTS'
Reverse 5"-ATGGACGTCTCCATGGTTGC-3"

Reverse for probe. 5-CTGTTCTTCAGGTTGAGGTG-3'
Jractin

Forward
Reverse

5"-CGTGGGCCGCCCTAGGCACCA-S
5TTGGCCTTAGGGTTCAGGGGGG S

Forward and reverse primers for amplification of IL2R-a and
f-actin. Reverse prabe primer is designed for shorter PCR
‘product of IL2R-a(250bp) compared to original IL2R-a prod-
uct(650bp). The PCR for IL2R-a probe was performed with
same forward primer with original forward IL2R-a PCR
primer and reverse prabe primer.
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%& ek, o]F ethidium bromide 4% ¥ U.V,
sfolldl 4 band& #e1% ¥, neutral buffer trans-
fer W% ol8¥to] nylon membranee] blotting$
ek, Blottingsl membraneol 9] Wyez e
probed 10ngg A7kt ¥ 42TelA 124H6<F
hybridizationA ek, Hybridizationel #ubw
chemoluminescence & 183+ ECL Kit |83t
©of QHAlellA) 53} filmoll 23R F WYk oA &
45 9g& gel document system® o3l 2
band®] ¥ ek

5. Cloning®t &7 Mg 24

Fhd dahgol ¥ ¥ agarose WGFLR B
Asle 7 band@ WA 4 F oAl DNARHE eIt &
TA vector (Clonetech)& ol&}e] ligationA|zich. ol

Figure 1. RT-PCR for IL2R-a in unstimulated astrocytes.
(A) Southern blotting of PCR shows 4 discrete bands. The
most upper band is 650bp-sized and sequencing of this band
revealed IL2R-a cDNA previously reported-**** The second
band is exon 5(72bp)-deleted form.” The third band is exon
4(216bp)-deleted form and this is supposed 10 be translated
into soluble form of IL2Ra.* The last band is exon 4 &
5(288bp) deleted form. This band has never been reported
before. (B) Schematic diagram shows the alternative spliced
cDNA of IL2R-a. Exon 4 is thought 1o be translated into
transmembrane(TM) domain of IL2R-a.
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FU-2 §87) Ao} okdst ETHYE WA Fig
14). 7 band$ 7h 4=kl 650bpAES] bande %
AAGE BEAY QEFA-2 5871 Wt olebsle AX
RNAsH 92lsigick. | band oflel 70bp, 200bpsh
270bpAEe] Hel7k Qs - A L Al el band7} F
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871 s} o}kl mRNACHA exon 4 9 exon 5 ¥&
exon 4%} exon 5 £57} alternative splicing §el2
¢ AR UeiR Q7IALE 100% FUR e
Sls)gickFig 1B).

AelEgile A2l F AeF-2 8710 ¢H A%
& vl A 11, IL-2, IL-6 % TNF-eoll 2j3j4ii=
QT2 5§71 Yok ofdsle] W] okt AL A
A @ s vlaelel 2-AE F7keh: PP R
ekFig. 2). 22hd TGF-LE Aeld Agolle 2802
o1 gle] e 4 Blew, 650bpe] bande

Figure 3. Southern blotting of PCR for IL2Ra and f-actin.
Upper panel shows the result of southern blot of IL2R-a PCR
performed with cDNA from astrocytes. Lower panel shows the
Bractin PCR, the f-actin amount of each sample is approxi-
mately equal. The expression IL2R-a is increased after IL-1,
IL-2, IL-6 and TNF-a treatment. TGF-§ decreased the IL2R-a
wranscription.
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