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Studies of Antigenic Determinants on Human Thyroglobulin

using Synthetic Peptides

The antigenic determinants of thyroglobulin (Tg) using the amount of antibodies
produced in cultured human lymphocytes from peripheral blood by the stimulation of either
native Tg or 8 kinds of the synthetic peptides from Tg were examined in this study.

The serums or lymphocytes from the peripheral blood were obtained from 2 patients
with chronic thyroiditis, 2 patients with Graves’ disease and 2 normal controls. The 10¢ of
lymphocytes per each well in the microplate were cultured with 1 gg/ml Tg or synthetic
peptides for 3 to 6 days. Thereafter, the amount of antibodies in the supernatants were
measured by enzyme-linked immunosorbent assay in the wells bound by either Tg or
synthetic peptides prior.

In 1 case of chronic thyroiditis, significant titer of antibodies against Tg or 2 kinds of
synthetic peptides were observed, whereas nomal control and cultivation with medium
alone never showed the productions of antibodies. The reactions between synthetic peptides
and autoantibodies in the serum from patients with both chronic thyroiditis or Graves’
disease were also observed.

Our results suggested that the 2 kinds of synthetic peptides might reflect the activating
determinants related to producing the autoantibodies, and molecular mimicry of antigen

might be associated with the mechanism of yielding the autoantibodies in this portion.
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B RIS 2 S 2 ¥ VR0 B E g H
RREBBEMEFCEFREBERZRECHE
(FAmryue7Yy v, Tg ERE_VAF>
-+, TPOX X OXTSHV & 7 2 — ;
TSHr) X3 3HE0EFET S L05HL
nNTWB, —F, =72 nbORELE
L35 L EBRNWECREERFRBEE
EADPFETELLOHRERHBY. 2D
5% Tg x5 REFEICE L~ T 2 DRFI
TR 02 XHir, Native-Tg(N-Tg)
L7372V r{bLi: Tg (F-Tg) DE\WT
L EDILERRILD EELATV5Y, Tgix
SFFEGCOKD OBEEOHRTHY, TOH5F
REHBORRREELXFL 5. BE
RELBCL YV RFBEIND =+ — FTHDS
NIRRT, HOHEO B
Tg DEREED H X ELDTRONAHE
BMehsEDHERBTERT B £ T,
ECHEORBBLELBES LT HLDI
TgEE~N7TF FRIERL, ThbEHREE
Lice Y v BRo#l Tg HIAEELREER Y
Tol-nTHET 5.

MEtE L URE

1. M

T2 X & kB Te BT 4 fifi202~320%, #L
TPO Hufkffi202~320° D B EH k2 FT %18
PEELRIE S 2 B, 32 N U 2 flds & OMEE
E20ICHDH. MPAMIEEE (ELve
A CRIE S, 10200 B2 G & S vt
2. BHCHEMER

1) Tg#HK

FHBE S R F o REKL00 g
b Tg HRARER L7229 %100 mM 0 v
vIERiEE W (PBS @ pH7.2, 150 mM NaCl)

ThEDFAXLELE, REXL.IMBRE
TEH L. Thx PBS THEITL, ¥HK
ACA34(LKB) T#¥ A A8 Tg B, &
HE@X UV g (280 nm) TRD7-.

2) Tg BT FHIE

Tgo7 3 /BRSO THHIEREE Y
B8 rTRERLAINT 575 & 8 M
% Multiple Antigen Peptide System (MAP
B)TAER L. _7F FORREFIDAL
No.1~No.8 & L.

Rl YR TYLEBERTFF

No ~< 75 F No 7 37 BRERGE
1. 2177 1-15

2. 2178 2561-2579
3. 2179 2735-2748
4. 2180 134-152

5. 2181 331-349

6. 2182 1000-1018
7. 2183 1474-1492
8. 2184 1824-1842

3. ¥ Tg ECHBFRIESE

Kato 9D & RRE ELISA ¥k ClIE L 1.
Tihbdh, R Tglbd~ 7 7v—1[HE
iz v FA¥E25 ul, 1 %4FRIZMmEmMY v
it (LLT FCS &%) 50 ul  Ah30
SHERG S, TO% 4 EEEET-, <
NAFoF—EEHB e 514 AW (Dako
) %100 wl A, 0GHEEI €. &6
CAEBEEBR T+ T AFARN Y F DY
(TMB) %100 pl # A 2305 MR IS K&
L T iz Rd i, 7wBHE ERE
BITE U fc B F & M i o W EE 25 3+ 3SD
2B OREME L.

4, Tg BE_RTF F & BCHEORIE
Peptide Coating Kit (TAKARA) %
LTCSEEDARA Y5 FREML L. &
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HADo~<427e7v—1+122 ug/Wello Tg
EEANTFVEVT 7o vBIOpl AR
HiRC2RHERIES . TOBEREKCHE
B, AT CERZERET CRE L.
FHOBIEMC 2KHE 7 e+ v 7 %175
o WEFERY Y IR ul BERRTFF
HEEMHCZ ANER C05MRIG S 25k
®’, ~adFr s —EiEaHie b IgG (HRP
-AHIgG) #100 gl iin 2 iR C300 MG &
7. DUTH Tg Hifk & Rk T cRER
@, TEEERDI.
5. & b1/ ERDIRER

~o8 Y v A ) OBEZERINE CEREY D RB
Mm10 ml %ML, Zh&E80 PBS #inx
HFRLU & FJlo R 3 mlo Ficoll-
Hypaque (FbE1.077: 7 7 A= 7#) 2
b, THEFRLAMEBES ~ 6 ml Z#E1I
HE L. 1500@E30SMELEfTY, U v
ANEBAEIR L. Y v BRE 3 EED PBS
LIBMET00[EEE TL04 R O L, ThilE o Mia
% 2 EIgEd L. i PBS 1 ml 2 AWMl
MR 2 FR L, MR A EH L .
6. PUEREIC L 5 U v BROHFEELLER

Ex

MEERY105/ml AR LI Y v Rk
¥&100 pl iz Tg #1 K100 ng~ 1 pg/ml % 7=
BRTgAB_7F Fl0ng/ml &% h Fh
100 pl AdL 3 ~ 6 HREIREE U 278k £ 109/
ml Y v ASERIEER K Teg R 1 pg/ml % A
NIOGHRIE I, Vv HREEELC
Teg PR ZERE LI TTED 2 i CHFE AR
I Ll PUARIE E BRI L 7o
% AT ELISA ¢fT » .

&R

L. Urnzk#ie Tg HIEENRE
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ng/ml & 1 pg/ml ® Tg HIR % £ h £ h ik
MUTEELE A, 105/ml @Y v B
EEWTRIRT L, WThofREEE
CENCh TgHUEDOELELZD LRI, #iT
JRE100 ng/ml T b X 1 pg/ml W HUEE &£
ENSVHERTHo. U vV oSBREIL0Y/m]
~105/ml C210%/ml iz b LR EE A= B 1K
WERITH - .
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3. Tg ECHIRREC & 5 HibEERE

B FRIRAEE 2 Al X OEEE 2610
Y v ABREERIC Tg FUE R AR TH Tg #t
HELERFANC. H3RTIo, HE
R A 5 HBEHEFRIEIEE 16100
Tg HifkrkH S hic. BEA2 Fl3HED
W ETED otz i, Vv ABRICEE
RO B ANTRT S HUREL ZRD e -

2.0
2 1.5
[
&
1.0
T T T T
3 4 5 6 [
HEAK

Ratio = HUERI#O0.D/ FUR LM #HEO0.D
3 TgHUERIRIC & 2HREL

4, Tg BRATF VRIS & 23 IBELERE
HiEE 3 & B UEFlIc D \WT 8 EEDO S~

FTFFTY v ARHEER T & 2 5,
H4wmrd X5, No.2, No3, Nosod
BT F P LT Tg ik & @Bo k.

3.0
° No3
S 2.0 / No2,5
104 o v v No1,46,7,8
T 1 ! T
3 4 5 6 H
BEAK

Ratio =R #RO0.D,/ PR EH#H£0.D
4 BEARTF FRBERBIC L ZMGEE

5. Tg @MRTF I & BEHGO RIS
BERRIRE 26, e FuRi2MEI O
BEE2FAOMEXHFERLC Tg el <7+
FEDORIEHEEZFTARILEZAH, R2ERT X
51 No.3, No.5, No.6, No.8 D&HFH~
7F FEZEHOCHBOMCRIGRRD .

2 TgEHRT7FF & BEMENORIG

Tg <7+
No. 1 2 3 4 5 6 7 8
HEHUFBE MR A - = 2+ — 2+ 2+ — 2+
” B - = 24+ — 24+ 2+ = 2+
” C — — —_ — + — — —
” D - = + — + _ - -
IEF 7 A - - - - - = - =
V4 B — — — — — — — —
i Tg ek R T + 3+ =+ + + +
5 — 0.D. ~0.010
+ © 0.D.0.010~0.100
+ © 0.D.0.100~0.300
2+ 0. D. 0.300~0.600
3+ 0.D. 0.600~
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Tg HOSHIRE Tg <75 V35
HOREINELH LT 5 BRCEEFR
REBEHLEORY v AREACCENT L
febZh, TgRBIVERRTFFEEEY
VAR LN IRE R D . Tg HURR
BT F FREIML o SRR Y v a8k
REFE Y VRIS EZRD I leZ &
206 ORISR EE 2 bR,

ASRIEH M8 R o fe e Mgk Tg &k
BISE R RI . Tg D X 5 % md
B CHEETAWERTHREN L I v AR
BELCW3BEEZLRTEY, Bunet”b
iz b THiIRg® Clonal deletion =5 A4 & L
TREEINR T3, LaL, Penhale® 5 D52
Brcigfshic X o, MlR4l U
TBHALT v P CFERIBEBRBELIZ &
B YR RIGT 5 T2 MRS e
ELTWBHZEEEKRL, THilgr L5 v R
L E o T Mifase 2 w3 5 5o T #ao
FEXSTRBL 5.

BT, & b Tg @ cDNAY2H LN & h,
£7 I/ BEFIRFERLVE=E + — T DR
BTt s, TgRSFEIKEL =
b= TS D, BERENRAESEY
BET A FERIETLD ARV, IHEHR
Tg BCHHIERBEEYRERL 5L D
Wb, —KEEEXETLHRTF N LD
T77e—FXRETHB LEZ DR T
UL, SEIDRKRNGELEREIY v <K
FOHBHERE 7 v —v 3 Tg I OZD
BHRAT 7 PR L Teg ik B4
L, ¥-BEnEFOACHGEEHED <
7F FPHIROMCRIGHRRD bhl. B
No.3, No.5 D&WR 7+ Vi By v <5k
3 B RIBIE M 3 X OV H CHUE L oG

WE I HBEIEWIREE 2 - LD,
BOPEOEEEF T A& LTk
BHEZHLRTWBHYY 1 2E DK
EOMERMRS L BRI S W cHiR & OFER
J& (molecular mimicry) 2B&5L T3 &
Ezbhic. EBI. ThbhBRET S Teg
ENRBTHRECT 52 LB RS h
5.

Wi LCd Tg BT 5 THilg 2
r—vE_Ty PHE (ERAKET) %
Rk T B THIREZ = — v OB A5 v
AL Exbh, BEVOBENECHEES:
CEELTCWAZLLBERTERVWEED
nie. ¥, 5%, Vv AROFIBEIEE L
DFIHD R T F V& AT RBRGF R L D
FRIEBIE L Tg BIETOHFEDOHEOR
BRI B.

23 R

1) Rose N R, Twarog F J and Growle A T:
Murine thyroiditis: Importance of adjuvant
and mouse strain for inductioof thyroid lesions.
J Immunol, 106 : 698-704, 1971.

2) Beisel K W, et al.: Regulation of experi-
mental autoimmune thyroiditis. Im-
munogenetics, 15 : 427-430, 1982.

3) Kohno Y, et al. : Interspecie cross reactive
determinants of thyroglobulin recognized by
autoantibodies. Clin exp Immunol, 61: 44-48,
1985.

4) Salamero J R et al.: Experimental auto-
immune thyroiditis induced by a 5-10kDa
tryptic fragment from porcine thyroglobulin.
Eur J Immunol, 17 : 843-848, 1987.

5) Shulman S and Armenia J P: Studies on
thyroid proteins. J Biol Chem, 238 : 2723-2731,
1963.

6) Kato R, et al.: A sensitive EIA of anti-
tyroglobulin autoantibody. 5th Internatinal



138

Congress of Immunology. pl77. 1983.

7) Burnet F M : The clonal selectin theory of
acquired immunity. Cambridge University
Press, London. 1959.
8) Penhale W ],
thyroiditis in thymectomized and irradiated
Wistar rats. Clin exp Immunol, 15: 225-236,
1973.

9) Malthier Y and Lissitzky S: Primary
structure ofhuman thyroglobulin deduced from
the sequence of its 8448-base complementary
DNA. Eur J Biochem, 491-498, 1987.

et al.: Spontaneous

10) Shimojo N, et al.: Antigenic determinants
on thyroglobulin : comparison of reactivities of
different thyroglobulin preparations with
serum antibodies and T cell of patients with
chronic thyroiditis. Clin Endocrinol Metab, 66 :
689-69, 1988.

11) Oldstone MBA : Moolecular mimicry and
autoimmune disease. Cell, 50 : 819-820. 1987.

ZAHE C1995¢E10 16 A
FHH : 1995¢E11821H



