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ZH5a IL-17AE A3k T Al Ze] o5 u)E: Atolsslelos 5)e] A%kel Abe]shelql IL-17B, IL-

|
17C, IL-17D, IL-17E 9 IL-17F%} 317 IL-17 family=. B-/5, o] 5 2% AR hild 725 713
o} IL-17A¢} IL-17Fs 24318 T Alzoll4] 3= wbad IL-17B, IL-17C, IL-17D B IL-17E%: =
A pESisH HEE ol5e] 7le IL-17A%E R

ok

AR ANEE Az SN, 4% 2 23
ol & AFAAE S E, A E, 2
b FGEL AALSRE o] §3te] IL-17 familys] %
wolale] FleAsl F4 HFE RN e 3,79 1
7o Aol whe |L-17 familye} IL-17 483 (IL-17R)2] uHa =4
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A FFES AgeHE B3 =

At v, IL-17A8] 95 Wel2A3hle o gstd 1 BAPYE o PAFo= w1 A
IL-17A2} IL-17E= 7}l S0k 2o A gt W E| el 1 IL-17CE SZAA ZE A 93t =& A Zo|A] Ha= 1

S skt IL-17F] 74 Ao =

Azl 2] HRR
ddoleh wa IL17A: el A 5 Fhe A 2t e

] ubHe] [L-17B%} IL-17D% A& 3 F =)
Az A 2% Z7lEglon [L-17A9)

i fElu
e

S8A1% IL-17RS A=) 7HAA 22} 7he e AA oA waoke] AS] fabsleich w2 shehy
& ol g3 FAHGIME AU F3F Az A IL-17AS] WHlo] F74YE FAsiee.

b s 7k szl IL17AS] R 9 3 54AE B s skede] 34
9% o) F Fheol AL Aol F23 AT T Aoz A4A

oh7| PR IL-17, IL-17A, 7He 4, 7R B AA 2, e 2, 7H A 2, 7h A1

M B

7hA (thymus)2 5ol A st T AFM = (T
precursor cell) 2 A48 TH 22 B3}A]7]: o e
sh= £33 wWo7|Fo|o (Schuurman 5 1997). 714
A % (thymocyte) 791 ¢] ohofst F72 M=z 2 Al=nt
7ZulebA (extracellular matrix) A 558 E33le] 71<
Au]A| g7 (thymic microenvironment)o]2t3l 314,
AN EE Al mARATe) Asakgel o)

*o] e B AT ST (24)el SJske] AFHE
A A (A s el o) 2ea)

A A-$-3 : sikyoon@pusan.ac.kr

A, 28 9 4% DA AAA BehBoyd 5 1993).

3 AAeAviABAe FASE AEEE FAs
71w B2 A = (thymic stromal cell)elar 314 7}&
AHEANZ Fo M= 71244 Z (thymic epithe-
lidl cell)= 7hraAEe] 49 #3} 0 Asatel
14 #9 98e sk (Boyd 5 1993). /-4 4]
Az 2% Fehebd 54 wel @ sbA o}
3] (subpopulation) .2 }3=o] =t} (Boyd 5 1993). 34|
g Espsdubg e ol gstel wut gulH
(subcapsular epithelia cell), 24 A}s) A = (cortical epithe-
lia cell), 44 Abu]A) Z (medullary epithelial cell) & 7}
£ 4A| (Hassall'scorpuscle)?] ¥ &/=2 EF3l= v
g da] Al8-stx g)lok (Haynes 1984, Rouse 5 1988).
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7hEAlE g 71A] AQlel o EEe] deld 4 9l
th ol o] Z7ke} vl Eeo] WAEE A=Al Al
EE 9ol =, vholel IAgle] A AR FellA w2 A
o2 71 EHEo MAF 4 sich v H el 7}
A EHEE 7S 4 e 89l w8t A, &~
Hl2o|= Fof, AEH A, WA AL A4 2 7
= A3 53] Fok A, A A4 AdE Fol 9l
o, o]23t o4y QUALEe] o3 TH=Z Abde| st 7}
&AMl FA EZo] oyt (Drabere} Nouza 1977,
Wang} Cai 1999). 7}5419] E| 52 41A| WS A
FAIA, o8] 72 AZE KR olu] frikE o]
WU Al W3 Af5HE A lemg v
A A7 2 4 vk FA 550 A A
A7t A AHH AAI3] 3834 (Hofmann
1987), 1 A NA 7S ol FE HE] e
714 W3k 7k AElek 7% ATl F
L3 ARE AT 5 U+

AYAow sedel HEw Ao Wae
F3}7] $138ked cyclophosphamide (CY)Z o] &3 &
welo] 7 utE gl (Yoon 5 1997). CY: 19584 o] =
W] gl 220l7] A=kt alkylating groups] 43
FAsletE g 2ok wWwo} oF Xzo| da e
$ka1, x4 0 2= nitrogen mustarde} f-AFste (Brock
1968, Sladek 1971). =3t CY: AN ZAAAA 2 2
Fasheh "ol lse el kg, Mz 4
AR el B3-S vk, Al £ FAAE<] amine,
-OH, -SH~| ¢} A3sl= L4213} (alkylation)ol] ]3] DNA
FAE At A zZzeAl AFHQA S mH
AZzEdE Hom N2a &o] Msts doA HzE
At A 715} (Reynoldse} Prasad 1982). o238t CY 2] =}
ol 53] Bk Az oz : F49 J2A 59
M| 3£, 224 Z (germinal cell) 2 Aaple 9)= v B3}
AzEe] ot ¥ = CYE F5e]4] xtelA
AERESS AAA T WY JAA R = AHE T 9]
o}, Fho B4 MAE 5o FAEE ‘/1'51"417]—1—
gt} (Hows 5 1984). CY Fol 2 lal] FA EF o] ¢
ofid kAl Alzke] Aol wet ElE & MAE] 2
717} F7stel Aol =72 FHed, olH 3 AIA
i n K| P I eot B o B A g B o o B 2
£ Aoz oA gle(Yoon 5 1997).

A3 T Azl oJ3f #u|== IL-17 (IL-17A) A}
o|E7IIZ AF ] el mulelA T FAAL Z
2359 (Rowvier 5 1993, Yao 5 1996). At=te] IL-
17A §A5=ke] 79 15071 2] epm]eAbz} 15kDas] Ak

o

& oft rlo —10

e

2o 2 o|Fo]x] glow 30~35kDae Wbzl Ex
o] A 2 o]FZ3E o] Hu|¥lt}(Fossez 5 1996). IL-
17A 9o = IL-17A%} aA3g Alo]=7}elel |L-17B,
IL-17C, IL-17D, IL-17E 2 IL-17F7} EAET o) &
2 |L-17A8} A AAH|Ql Ao & nEHe] 9]
E AR ehR 222 spx 3 gle) IL-17 family=
2535 oo} (Starnes 5 2001). IL-17A ¢} IL-17F= #HA]
3tE TAHZA F= wEE= vby |L-17B, IL-17C,
IL-17D @ IL-17Ex= 25 ZA oA B 9)slA 2alx
v 1859 752 IL-17A¢} %#Z—igi SR Bl
(Moseley 5 2003) ool FHsl|A] oF2] A3 <75 ¢
QlA] ekt IL-17A 484 (IL-17R)= o=k 130 kDag]
single-pass transmembrane st A 2 |L-17A9}= ZE]
o2 22l A s 9IsA H ot (Mosdey 5 2003).
IL-17A¢] 23t IL-17 $8-A)2] A9 dulxle]l Az}
2 NF-kB7} &A3l= 3 o]2 Qlal o2 A=Al A}o]
&7}l (pro-inflammatory cytoking)5-2] wralo] &
o} (Moseley =, 2003). IL-17 family= 23} 34 Qo)
A F2 dTFERen o374 IL-172 F2 dF9] 7]
T3 23] A ke FE Aoz wdHA
(Ziolkowska 5 2000). IL-17A= #A o)} 2L v}
*17‘ T U TeFs dAES fr=ska, IL-17E9} IL-
Fi= 22 proteoglycan®] &7} = A& wietd o
wg% A sh &5 JepgleH(Ca 5 2001, 2002,
Hymowitz 5 2001). ¢]2]3F IL-17A, IL-17E ¥ IL-17F
B AF ARA YAEe] Bulshe QA ge 2
oA o] F sl & ZUA| ofA] HWEEA HHHAA o
ok =3 IL-17A: £9F 2dolA g3 JAS F314]
713 AbEe] dagtelA Hipe] $of ”‘%3'& T o
9= Aoz wax o (Kato 5 2001). X Fefl A=
IL-17A7} S<F342 E2A7)=H °lt41 o F9elA
IL-6 3lo] VIS F<ldtslor (Tartour 5, 1999),
olggh IL-6832] F7h= A kel A v
LA FHo o= AR B ¥l (Pages 5 1999).
=g IL-6% TH 2] 23te} S Fo8 e47 o
2 # qlo}(Helle 5 1989, Kasahara 5 1990). ¢]2]3t <1
Fol| war IL-17AY EokExle] Tofsls Aoz o
AAA T oz WA A A f2
oF AHNHES doFlowy Foko] AL A
A d7AI= gl dATEA] FakellAe] IL-
17A 715l Hs| A= AEs] FHEAAA] dSket(Hi-
rahara 2000, 2001, Benchetrit 2002). w3t | w7
U 9= oy AHAF 9 by 2R A] IL-17¢] A3 A
T7F o]FeiA L glon} ofx FFHA7|H TEA
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oM2] ool #3F A7 ol 7o A ekt (Gaffen
2009). 53] 7kAl HFe] A& Ha AP FAA
A el s A-iE A7) FeAe]
F AT olst ARY AF7E A o] FeH A
W B ohdEt TheAle] AAAAe HE o=
+ F5T AA ol webA 2F shealell A IL-17A
ok A IL-7 familye] W& EAS ¥AME2 53] 7t
] AN IL-17A9] T 5A% st
A2 A7 A

my
4>

Al §E-2 Sprague-Dawley (SD)A ] 471 215 (200
~250¢g) @ C57BL/6 471 A% (20~25¢g)°]™, =& Al
F FEL 23+2°Ce| 32 =73} 50+0.5%2] 4 A
B 3 12417k b F7)e} 124]7¢e] W 7] dA s}
A FAEA st g $712 Fdsh Algg 13 A
59} B& Af=e] HA 3kl specific pathogen free
(SPF) Ael7} A3 GA1=s 2718l ARS8l
ol Al 582 A dx2g 9 ofE FoFos

oA,

2.7t Al 2 MR

Cyclophosphamide (CY, Sigma, St Louis, MO, USA)
50mg/mL& Has FHpel Hl & FAF A AEA
o] B71A =% ne g A5k SPF 22
o4 AbsEl SDAS] A9 TAE 24T F CYE
7 ol 150mglkge] F==2 13] FARSIH Fo
¥ 34, 157 o 254 FES s ke A

SRR

Aol o) g3}7] 9l
o Az 9qE A<t 5
AZxAAHE AZsl7] 28 cryomold (Miles Labora-
tories, Elkhart, IN, USA)el] optimum cutting temperature
compound (OCT compound, Tissue-Tek, Miles Labora-
tories) = HH % 7S Eid F AA Ai SeflA
10~15% F<t 2 3AE Algsidd. 52 zvid
%28 =4 zx2A 7] (Reichert-Jung 2800 Frigocut E,
Bensheim, Germany) & ©|&-3}e] 5ume] 7 = =24

JHEM AN IL-17A2] UE S 143

HE 7537, 2%2] 3-aminopropylmethoxysilane (APES,
Sigma)2 =4 2% 2] £gle]=(Marienfeld, Bad
Mergentheim, Germany)el] %-2-A|7ic}. z2je] H2tsl
Zefol =i 45°CE] 24 AAIA 1A A F ¥
3 W) F Aeod Az

stebl 29 h e Atelr] siM AR e
Bouin 3o} (4°C)ell 4| 4417k gt A 314 F 50%,
70%, 80%, 90%, 95% %! 100% ol EF-&-&- ©] 83} &4}
A, xylene: o83 £y, 2] 3 skl o) 43
AR e AA sebdel zolstglch 24w
(Microtome, Reichert, Bensheim, Germany) & 5um 7
o) wlelalzA A e APES mw H2l5l 42 Zefol
o] RAAT| 2 24 AA7| A Z2A3 . Xylene
o] gte] Letolme] ¥AR 24 AR shetA g A
718 3 100%, 95%, 90%, 80%, 70% 2 50% or=1-8-3}
ZFideoll 38714 742} (rehydration) 51}

4. 7KSMNE U JhsN TN RS Ee)

AF 7oz Y A E B R AA
EZ Festr] S1siAl, A5 3HL 2] C57BLI6 71 AF
2RE 7S AH k] Almalckg Al EEF
FE4 792 2~3mm 7HH oz A Agn Ake 2
#]-- 30mL2] RPMI1640(GIBCO-BRL, Rockville, MD,
USA) il A7k 37k §7]e) W A g o435
of 4°ColN 40~50%7 EFshlnk AENE H5ahar
HAR 22)9] 27452 10mLe] RPMI1640 wi=|7} &
e AlEulFg AAlel &7 IEle AHgste] o
o 9 Egsisich QAReste] 24 245 HAA
Il ArslS 3)43leith RPMI1640 vl =]¢] 0.0125%
(w/v) collagenase D (Roche, Mannheim, Germany)£} 0.1%
(w/v) DNase | (Roche)o] =3+%l &A4HF2o) 5mL& &
hate] 2A e 2B EESEA 7°ColA 1587
A 5mLe] FAL7)sh 18G FAhibsg ¢AA
o2 ARgste] 221E SAs] FelFa YAEEEt
Asdd FAES s e e A
125,106 & 70um Aol =xpH o2 EIA)A 7154
AEE 35t A Eelste] A5dS AlAsta 20
mL2] ACK lysis-g-9 (0.15M NH,Cl, 1mM KHCO,, 0.1
MM N&EDTA)S H7tstel H8 75 A 73kl 3L, 10%
<-ejo}d A (FBS, GIBCO-BRL)¢] #~7}%l Dulbecco’s
modified eagle’s medium (DMEM, GIBCO-BRL) 30 mL
o AEZ $HAA AE5E FHsk) 24 EakS
<+ Ads7] flske, 343 &S oAl RPMIL640
Hjj x] ] 0.0125% (w/v) collagenase D2} 0.1% (w/v) DNase
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5. M| ZHHQE

Simian virus 40 T antigen transgenic R}-$-~=2 X8
o]zl AF AP/ A A 5 [thymic sub-
capsular cortex or thymic nurse cells(427.1; SNEC)], 7}
&AM A AFT) A 3 [thymic cortex or cortical reticular
cells (1308.1; CREC)], 7154 &A A g] M| £ [thymic
medullary epithelia cells(6.1.7; MEC)], 7} 712 &7]
M| 323 [thymic medullary interdigitating (IDC)-like cells
(6.1.1; MDC)]*= Dr. Barbara Knowles (The Jackson La-
boratory, Bar Harbor, Me, USA) 2 X.E], Z32 A4 Zof| A]
frelE RAW 264.7 Al 23 9l 7FEAE A 2 A
= EL4 Hx23F= American Type Culture Collection
(ATCC, Manassas, VA, USA)2XE] Zopikolt), o] A
ZFEE2 10% $Eo}a A (GIBCO-BRL), 10,000 U/mL
penicillin (GIBCO-BRL) % 100 pug/mL streptomycin
(GIBCO-BRL)¢] %33 DMEM (GIBCO-BRL) £+
2] & A}8-3le] 5% CO, 2! 37°C Z71ej|A] 100 mm
dish 22 96 well plates (Nunc, Roskilde, Denmark)ei] A
ul eF3ld o). Al £ 5] subconfluent Aefjol] =238 o
M ZZ phosphate-buffered saline (PBS) -2 DMEM &
2 AT F AZE it oz R we] W] $)
&}o] 0.05% trypsin (GIBCO-BRL) @ 0.53mM ethylene-
diaminetetraacetic acid (EDTA, GIBCO-BRL) &3-8-o1

& Ahgsieleh

6. Total RNAS| £2|

M EA total RNAS] £2]& total RNA extraction
kit (Intron Biotechnology, Seoul, Korea)&- ©]-&-3}93c}.
Scraperg o] g3te] 1x 10°7)¢] AlZ=E upetel A el
Y & extraction solution 1 mL-& 2d7}3led 13,000 rpm
@Ol A 1087+ AN Ee)E selch 2A2AA A%
B-S A tubeol] &7]3 chloroform 200uLE A7}k o
o BraA &3slelth 13,000 rpm (4°C)ol|A] 1027+
AEe)E & 3, A5 (400uL)S A tubed] $7]x
2] isopropanol& A7lsle] F=A Sk

off o o

>

13,000 rpm (4°C)ell A} 587 YAEZE 3 & =4
A7 A5 AAS. Pellete] 75% o=ke- A7}
gt & 15% %9} &&sl3 10,000rpm (4°C)ellA] 5%-7¢
AR E stdnh 2ALFHA AAedE AlA8ka pelet
< 371 Foll 9413 ZAxA1Z1 ¥ RNA pellete] diethyl
pyrocarbonate (DEPC)7} #2]¥l &7/ 20uL S o]
RNAS 83217t} 323 RNAE 533 =4 (Smat-
Spec TM3000, BioRad, Richmond, CA, USA)Z- ¢]-8-3}
of 260nmell A FH=E FAsta Agstaet

7. cDNA &4

5uge] total RNAZS F3 o2 Al2-3le] oligo(dT)ipqs
(Gibco-BRL) 1uLZ &3}3la 65°CellA] 587t uh-5-A]
71 & & 9or] 527 RIAsQTh 5x first-strand
buffer (Promega, Madison, WI, USA) 4uL, 0.1 M dithio-
threitol (DTT, Promega) 2uL £} 10U/uL 2] RNaseinhibi-
tor (Invitrogen, San Diego, CA, USA) 1uL, 25mM deoxy-
ribonucleoside triphosphate (ANTP, Promega) mix 4 uL,
I2]32 200U/uL2] M-MLV reverse transcriptase (M-
MLV RT, Gibco-BRL) 1uL= #H7}sle] 37°CollA] 14]
7F, 70°Co| A 1537} uF-S-A)7] 37, 4mg/mLe] RNase H
1uL=2 H7}ste] 37°CollA] 3087t ubS-A|FT) uh-So]
Z & e oke] chloroforme A7)sled 3027+ 7}
&7 ZEksla 13,000 rpmel|A] 537F 94 Ee)sled
7454 & Al tubeell &7]131 —20°Cel] B33}

8. Primer gt

IL-17 cytokine famaily <} IL-17A $=8-3] 2 glycerade-
hyde-3-phosphate dehydrogenase (GAPDH) A& =
Z317] 9] GenBank (http://www.ncbi.nlm.nih.gov/
Genbank)oll A §471e] 17| Le =AEIA T, 24 &
A}l E-o]F el primer (Table 1) MES A|z}tslgdot
(Bioneer, Dagjon, Korea).

9. Zgla A AAAfHt= (polymerase chain reaction)

AAA} 2aE olgsle] YT DNAZ FHPo=
Al&-3led 5uLe] 5x PCR reaction buffer (Promega), 2
uLe] 2.5mM dNTP mix, 0.5uL2] forward primer (FP)
% reverse primer (RP) Z+ 10 pmol/uL <} 0.125uL 2]
Tag DNA polymerase (5 U/uL) S &35} t}. 94°Col A
5%27F DNAE WHAIA|Z] o8& GAPDHE 94°CollA] 30
%, 57°Col|A] 30x 7|31 72°Col|A] 30x7) 253] ul&-
AlZa IL-17A, IL-178B, IL-17C, IL-17D, IL-17E ¥ IL-



Table 1. PCR primer sequences

JHEA THAHTFAO| M IL-17A2] Bls EA 145

Genes Forward sequence Reverse sequence Size
IL-17A 5-TCTCTGATGCTGTTGCTGCT-3 5-TCAGGACCAGGATCTCTTGC-3 349bp
IL-17R 5-CAGTCCAAGCTGTCGAATCA-3 5-TCAAGCAGTCATTTTGGCAG-3 493bp
IL-17B 5-GGAACACCAAAGGCAAAAGA-3 5-CGAGGAGGTTGAGGACAGAG-3 409 bp
IL-17C 5-GCTAACTCGAAGTGCCAGGT-3 5-GGATGAACTCGGTGTGGAAG-3 398bp
IL-17D 5-CTCCTGGAGCAGCTGTACG-3 5-CACCGGGATGGTGATGTAGT-3 378bp
IL-17E 5-TGTACCAGGCTGTTGCATTC-3 5-GAAGACCGTCTGGTTGTGGT-3 395bp
IL-17F 5-TGCCATTCTGAGGGAGGTAG-3 5-GGTGCAGCCAACTTTTAGGA-3 394 bp
GAPDH 5-CAACTCCCTCAAGATTGTCAGC-3 5-GGGAGTTGCTGTTGAAGTCACA-3 449bp

17F= 94°CollA] 30%, 55°Cel|A] 30x 18|31 72°Ce)
A 30%7F 353 wrEA|FH o |L-17A $8A= 94°C
ol A 30%, 58°Cel|x] 30x= 1|3 72°Cel|A] 30%=7F 35
3] ulE-slg o) vk-2o] Eyd PCR AFE-2 ethidium bro-
mide (0.5ug/mL)7} =35l 1.5% agarose (BioWhittaker
Molecular Applications, Rockland, ME, USA) gelol] 6x
gel loading buffer (Intron) 2 loadings}te] 100VelA A
7193 %3135k UV illuminator (Vilber lourmate, Marne-
La-Vallée, France)s %3] =Z% DNAZ 3gls}e]
Photo-Documentation Camera(Fisher Scientific, Pittsburgh,
PA, USA)& #°33} 31 Polaroid film (Polapan 667, Whea-
thampstead, UK) .2 A}z1& 8 A}s1ol ).

10. M xZ|5}skod Al (immunohistochemistry)

Acetone(—20°C) 2.2 2087} 1A 3 2183 Ax
H FAAAAY el AlAY 22AAHE 0.02

M PBSs| A 53 Bt A3 & ey sabstass
A 5 03% HO7F Z3e wishe oA
2027+ %23 o}e 0.02M PBSel|A] 587+ 33] AH
steick Al AEAE olw wlHold FAgAu
25 vx|sl7] 93ted 2% bovine serum albumined] A
30~60%7 ukg-A1Zl & dx}sHA|Ql polyclonal goat
anti-mouse 1L-17 antibody (Santa Cruz Biotechnology,
CA,USA)= 1:1000.2 3]A3}le] 4°CollA 16~ 18A]7F
T WAIFH. 0.02M PBSE 534 33 A|A 3t
o] x}8}4 ¢l biotinylated donkey anti-goat 1gG antibody
(Jackson ImmunoResearch Laboratory, West Grone, PA,
USA)E 1:1000.2 3]A3fe] Alo|A] 1A|7F F<t ut
A 1 F 24 dHE 0.02M PBSZ 534 33
M=) 8}a1, avidin-biotin horseradish peroxidase complex
(ABC, Vectastain Elite Kit, Burlingame, CA, USA) £-9
S AL 1A 7F 9 vk A Z o =2A-HES 0.02
M PBS=Z 524 33] 433t & 0.05% 3,3-diaminoben-

zidine tetrahydrochloride (DAB, Sigma)¢} 0.003% H,0O,
FFgAE ALl WA F Y3} delAstelA
W s selstedeh kel B 2A9RL 002
M PBS % ZF5elM 22 587k Adsta o 9ae
213k Mayer’s hematoxylin (Muto pure chemicals Ltd,
Tokyo, Japan) o 2 2G4 F UF&E o 43 &
A, xylenes o] 43t £ 7AE 714 Entellan(Merck,
Darmstadt, Germany) 0.2 2-313}ed o L E2-& A =2}3}
Qom, 3e&eun]7] (Leica, Wetzlar, Germany) o 2 H <
WAl Ee) FEANE FAs) mE gL #=
7b A= AR el A sk, W A
=5 AF37] A8 dAE A s ALF H&%"%*_i 5
& fﬂ 22l e Aasiden, 144 4

o2 RS, A 72 (DPT0, Olympug.. 243
stk

11. EAIEN

EABAL Student’st testS
p %kel 0.05 o]l ¢

o g5te] ahsig o,
EARen golsitn Bt

s
2 o
1. MF Jh5M 2 MIZZ0fA IL-17 family2|
25 24

A AF O FpAAES) FleAl T e/
A
[e}

AN 3
A=
5, A RAATA T, sS4

o
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IL-17A IL-17B IL-17C IL-17D IL-17E IL-17F IL-17R

Fig. 1. RT-PCR analysis of IL-17 family mRNA expression in the mouse thymocytes, thymic epithelial cells(SNEC, CREC and MEC),
thymic dendritic cells (MDC), macrophages (RAW 264.7 cells) and EL4 thymoma cells. (A) Agarose gel electrophoresis showing a
representative RT-PCR result of 1L-17 family and GAPDH. Lane 1; SNEC, lane 2; CREC, lane 3; MEC, lane 4; MDC, lane 5; RAW 264.7,
lane 6; thymocytes, lane 7; EL4. (B) The density of each band in the each lane was measured by scanning densitometry and then expressed
as the mean+ SD. Data are expressed as ratios of each IL-17 subtype normalized to GAPDH mRNA.

>

AN A EF, ZEAAEF B ELANEF 5 i YARLOA] IL-17A2} IL-17A $E72)

2. 7t&5M
oA IL-17 familye] 28 & selsp) 93 484 % 4l 2ol
Pk Qee Axsieleh 2 A3} IL-17A% IL-
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Fig. 2. RT-PCR analysis of IL-17A mRNA expression in the thy-
mocytes and thymic stromal cells of the normal rat thymus(N) and
regenerating thymus 3 (CY3D), 7 (CY1W) and 14 (CY2W) days.
(A) Agarose gel electrophoresis showing arepresentative RT-PCR
result of co-amplified IL-17A and GAPDH. The 349-bp bands
represent IL-17A mRNA. Rat thymocytes especialy at 3 days after
cyclophosphamide treatment exhibited a significant increasein IL-
17A mRNA expression compared with those of the control animals.
Rat thymic stromal cells especially at 3, 7 and 14 days after cyclo-
phosphamide treatment exhibit a significant increase in IL-17A
mMRNA expression compared with those of the control animals. (B)
The density of each band in the each lane was measured by scan-
ning densitometry and then expressed as the mean+ SD. Data are
expressed asratios of |IL-17A normaized to GAPDH mRNA. *P<
0.05, **P< 0.01.

Hem, CY Fof F 74 = A4 dizol s o
A3 el 7 vebda (Fig. 2).

ZloflAf2] IL-17A 23d ol

Az 7T A Lol A IL-17A9] al&
g 4 9T, SAAT| Azl ujs] AL E
A Fo w2 LdE Yehld(Fig 4, Table 2). 71
A AT AA IL-17AS] - W3t =AM A3,
CY Fol F 3dAAME A dz2ol vls) IL-17A
o] wye] FAsH Frlslsdet (Fig. 4, Table2). CY &
of & 794 IL-17A2] &l ] A4} dzol ws)
F7FtdAwE CY 3dA o Hlﬁwb o] Zraskal
t}(Fig. 4, Table 2). CY Fo] & 14dx] 7l&AlolME
A dxzL A9 Akt Hgfé—‘f— 4 B3 (Fig. 4,
Table 2).
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Fig. 3. RT-PCR andysis of IL-17R mRNA expression in the thy-
mocytes and thymic stromal cells of the normal rat thymus(N) and
regenerating thymus 3 (CY3D), 7 (CY1W) and 14 (CY2W) days
after CY treatment. (A) Agarose gel electrophoresis showing are-
presentative RT-PCR result of co-amplified IL-17R and GAPDH.
The 493-bp bands represent IL-17R mRNA. (B) The density of each
band was measured by scanning densitometry and then expressed
as the mean+ SD. Data are expressed as ratios of IL-17R mRNA
normalized to GAPDH mRNA.

Table 2. The intensity of IL-17 immunoreactivity in the cortex
and medulla of the normal thymus (N) and regenerating thymus 3
(CY3D), 7(CY1W) and 14 (CY 2W) days after CY treatment

Cortex Medulla
N —/+ —/+
CY3D ++ ++
CY1wW + +
CY2W —/+ —/+

Values were expressed as representative intensities in each group. Negative
to weak (—/+), weak (+) and strong (++) immunoreactivity.
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WangEJr Cai (1999)= 31z CY (70mg/kg)S Fof
3 3 BAIARE dlx9] 7ksalel M]3 apoptotic
cdlle] 27} Z7hshm 4840 Tl ©] ol9e] apop-
totic cell & &<lg 4 9oz z‘;}oﬂc} o] 70mg/kg
o) CY Fo} & Aol x 4842+ FHEI: 7ol A4
o] AAEE Ae oustoe, 2 A A7) A
e 7l AAREe ATee ¥ Adsig A
oz AZER. ASAATAEE AEUAE Aol



Fig. 4. Immunohistochemical locaization of IL-17 in the cortex (C) and medulla(M) of the normal thymus(A) and regenerating thymus 3
(B), 7(C), and 14 (D) days &fter cyclophosphamide treatment. Scale bars: 50 um.




Azzd A5 AFsah8 9o = (Boyd 5 1993,
Savino % 1993, Anderson 5 1996) thymulin, thymopoi-
etin 18]31 thymosina} 72 7154 522 (Kendall
1991), IL-1, IL-3, IL-7, transforming growth factor (TGF),
leukemia inhibitory factor, granulocyte and macrophage
colony stimulation factor (GM-CSF), granulocyte colony
stimulation factor (G-CSF)2} macrophage colony stimu-
lation factor (M-CSF) (Le & 1988, 1990, 1991, Dalloul
5 1991, Nanno 5 1991, Chen 5 1992), stromal cell-
derived factor-1 (SDF-1), laminin 5 % thymus-expressed
chemokine (TECK) (Wurbel %5- 2000, 2001), thymus and
activation-regulated chemokine (TARC) (Oda 5 2002,
Kakinuma 5 2003, Hirata 5 2003) 53} 72 xleo| &7}
<13} oxytocin, vasopressin @ calcitonin gene-related pep-
tide2} 72 neuropeptide (Geenen 5 1987, Kurz 5 1995)
o) dherzt AEstel BAUAAEE Bolgoen v}
SAM L) 243k A%, 22T 5ol qd g
s gk,

2 AFelM AHgE AR S EFEL smi-
an virus 40 T antigen transgenic mice2] 7}<&M o 2 HE]
e SR EFEA RS EEAEME
¢} fAFsHA IL-6, IL-7 W GM-CSFE £33t 715404

4 SR ohz} ofe] sHA Aol malal

Qg HRshT, ez AgE moE

93 o= ARl wel Ao (Faas 5 1999).
IL-172 st T Azl o8] #u)8e Abolx7}
qlo= IL-17B, IL-17C, IL-17D, IL-17E ¥ IL-17F¢} &
7 1L-17 family Abe] =7helel] 43} 8] A& A
IL-17¢ IL-17AZ}x R=31 9lo}(Moseley 5 2003).
IL-17 #4315 CD4+CD45RO+ memory TA ol 2]
3 F= Wy elxu (Yao 5 1995, Fossiez 5 1996),
AY3H AbolErkelos FH T gl o 2
AN 29} AfEA =, 72 Z (keratinocyte) I f-2H4]
3 (synovia cell) oA IL-6%} IL-82] AJAMS- Z=7}1A]
7] (Yao 5 1995, Fossiez 5 1996, Chabaud 5 1998,
Jovanovic 5 1998, Teunissen 5 1998), Alate] w #A
AZel A Ao AakE F7HANT7I7] dEeltt
(Attur 5 1997, Shalom-Barak 5 1998). =3t |L-172
Aol 2z WA ZelA IL-1p} TNF-0.0)
2u)2 §=3k} (Jovanovic 5 1998, Kurasawa S 2000).
IL-17% G-CSFe2} CXC chemokine2] AJALS- $-x3}]
FR T AL A8 =4 2 537 (neutrophil)
E $<¢l8} (Laan 5 1999, Schwarzenberger 5 2000,
Witowski 5 2000, Liu 5 2011). IL-172] &A= type
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| transmembrane st A 2 AlRH oz Ao wE %3]
I AlzellA HEEE wbd IL-172 S TA Zo
o8 Az o=z W g (Yao 5 1995, 1997, Gaffen
2009). o]g|3t IL-17 family Alo]| E7}olx} g4 w1t
HA2 TH =z "HdAA e #HE 9354 9hsol A
3l o2 m|Fo] Mol THEE] A&l A3l 7l
A o] Hshe} whdel = oS & ZlolEl AJ7EH.

2 AFelAM A AF Y TAAE, 7 EA
27, I 2T, 7RV E7 M 25, 1] EL4
A ZFol|A] o] & IL-17 family ¥3 EA& #A3 2
I IL-17A8] 3¢ A 7tsaA 29} 7T 2
Foll M o] FAEA AT AT 22
Bl falist EL4 A ZFol| At waeo] $FE < o=
IL-17A7}F 2 2A)dA dAPAS 27| 2 F
oF F-SlolAM IL-69] S ZRTIE B, TS T
AH o7 QxS WH|E FXAZIGE d7ZE e}
AR 7t EF ZAME 2 752 Fast
&S 4 Aot A= 7T M 257
A IL-17A7) i fvhs 723 obx] B 9
Al ek 2y IL-17A wizz], Fof gl o Foj| A
IL-62] W3S ALH o=z xAHsH (Chabaud 5 1998,
1999, 2000, 2001, Shalom-Barak 5 1998, Rifas = 1999,
Katz = 2001, Tokuda 5 2002), IL-6%= A Qe A
WSS do7s A WA R 243t A It
o #ojghe}. w3t IL-6% TH =22 E3}e} FA =
Q3 24 = o=z glon (Hele 5 1989, Kasahara

1990), 7FEAHREAAN 2o M= e A o
uks] Ao} (Lee = 2000, Tokuda 5 2004). uje}r] IL-17A
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Expression of IL-17A during Thymus Regeneration in the Rat
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Bong-Seon Kim, Sik Yoon
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Abstract : IL-17A is a pro-inflammatroy cytokine secreted by activated T cells. The IL-17 family consist of IL-
17A, IL-17B, IL-17C, IL-17D, IL-17E and IL-17F. IL-17A and IL-17F are produced primarily in activated T
cells. In contrast, IL-17B, IL-17C, IL-17D and IL-17E are expressed in a wide assortment of tissues. Their
functions partially overlap those of I1L-17A, athough they have not been as thoroughly investigated. The receptor
for IL-17A (IL-17R) iswidely expressed in a variety of tissues.

IL-17A and IL-17E mRNAs were expressed in only EL4 cells. IL-17C mRNA expression was observed in the
thymic subcapsular/cortex epithelial cells(SNEC), cortex or cortical reticular cells(CREC), medullary epithelia
cells (MEC), medullary interdigitating-like cells (MDC), thymocytes and EL4 cells. However, IL-17C mRNA
was not expressed in RAW 264.7 cells. Immunohistochemical study also demonstrated not only the presence of
IL-17A mainly in the thymic epithelial cells, but also the upregulated expression of IL-17A in the thymic
epithelial cells of the regenerating thymus.

Thus, the results of the present study suggest that IL-17A expressed in the thymocytes and thymic epithelial
cells could play an important role in the development of new T cells to replace T cells damaged by cyclophos-
phamide treatment during thymus regeneration.

Keywords : IL-17, IL-17A, Thymus, Thymic stromal cells, Thymocytes, Thymic epithelial cells, Thymus
regeneration
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