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IL-1f and IL-1 Receptor Antagonist Gene Polymorphisms in

Myasthenia Gravis

Ji—Hyung Park, M.D., Hyun Sook Kim, M.D.?, Won—Joo Kim, M.D., Dae—Seong Kim, M.D.®,
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Background: Myasthenia gravis (MG) is an autoimmune disorder characterized by an immune response against

the nicotinic acetylcholine receptor at the neuromuscular junction. Genetic factors as well as abnormalities of
immune regulation can increase the likelihood of MG. Proinflammatory cytokines interleukin (IL)-1m, IL-1F%, and
their receptor antagonist (IL-1Ra) play major roles in initiating and modulating immune responses. The aim of the
present study was to analyze IL-1* and IL-1 Ra gene polymorphisms between MG patients and healthy controls.
Methods: Taql restriction fragment polymorphism (RFLP) in exon 5 of IL-1* and variable numbers of an 86-bp
tandem repeat (VNTR) in intron 2 of IL-1Ra were analyzed in 80 patients with MG and 94 matched healthy

control individuals.

Results: In IL-1[* Taql RFLP, the genotype of A1/Al and A1/A2 were 92.5% and 7.5% in patients with MG. In
healthy controls, the frequencies of each genotype were 93.6% and 6.4% respectively. IL-1Ra polymorphism, the
genotypes of A1/A1, A1/A2 and A1/A3 were 81.3%, 16.3%, and 2.5% in patients with MG. In healthy controls,
the frequencies of each genotype were 87.2%, 7.4% and 3.2% respectively. There was no significant difference in
the genotype frequencies of IL-1l* Taql RFLP and IL-1Ra polymorphism between patients and the control group.
Conclusions: These data suggested that the IL-1} and IL-1Ra gene polymorphisms may not be associated with
MG. However, further study is needed to clarify the possible role of IL-1[* and IL-1Ra gene polymorphisms in

the susceptibility to myasthenia gravis.
] Korean Neurol Assoc 23(4):484-489, 2005
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IL-12 Fa3% $a% 954 AE7RIeR 8T 1o
(Interleukin lga; IL-1a)9} QUE]FZ] 18 (Interleukin 15;
IL-18) % 9] 2§ (agonis) 7+ ek, L1 -87] 2G|
(IL—1 receptor antagonist, IL—1Ra)+= IL—1a, IL-18E A

5H= 23 (antagonist) o]}’ IL-12 @Fo|L} 7hglo] 9l
o) AT ole) e 1 F9%, AvhHelal Sol4 A
o] Z7}Er}h IL-1Ral IL-1g, IL-109] 28 o] AR5t
X3S Wl A (anti—inflammatory) A|EZRIS
2 11-1Ra] 5 SR g0l 93, 5 Fol Z7H
eZ, o4, Fobels BAY, AR As ol e 4

LZob g BAE ok, whebA IL-13} [L-1Ra o] w3 o] 9
HRgol A A S fAISkHs Hl $83 93 93 Ao
opal AZbE AL TL-10] BeshA] AT 49 ol 7]dEelA
A Aglolt A7 oA gto] Hhyal 4= Qlr} ! o] A&7}
219) A = 2ql4of Hoglar of2] Apejrte]of T 7t
zl 2}zkol A|E7R]I *g/\}—o«] WA 2k Apol= B4t
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IL-1Ra %@x} == 24 YR
86—bp Y¥HMZ(variable numbers of an 86 bp tandem
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fragment length polymorphism; RFLP)o|2}1l dl=d| IL-1
§ ehale) o] kg ef, QoA HARIOIA 11
B, IL-Ra 407} TFEA) 9172 wielol, Siotat Alo] %)
% SO TL-15, TL-Ra $307 il b, Ru7l
oIl S84 el B, AR ool el
e 4 Y el 2 At 53, A
FollM= FFFE5T BRSHA 1IL-18 Tag/ RFLP HE-
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skt tg% Aol A Rtk vke 312} 3478 iAo 2 st
A= A EAT ol NdE 8A IAAAL A E

2. 947 THIAe) B4

D IL-1g AR g A
S kel R4S Sslo] BDTA £710] BASInt 52
2% AN TR WS A3I5ko] DNAT FES4L 5
GTTGTCATCAGACTTTGACCS', 5'TTCAGTTCATATGGACCA
A2 AEAprinen Ol ILo1g S ok 5
o TaqZ TFA H9|2 ZZalolry. 2AL 9TE 90%, 55%
0%, 7A%E 60ZE 3%7] 181 97% 30%, 55 30, T4%E
80%2] 30%7] Foll T25Ee] 1087 WALt Taal AR
A} 1.8 Tagl AIgE &4 2] % 135 bp2} 114 bp= HE2]%)a

Figure 1. Genotyping of interleukin 144 polymorphism (Lane
1,100 bp sizing ladder; Lane 2, A1/Al; Lane 3, A1/A2).
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A Adeis A3F Adid 2 JF

R 28 Urol212] get (Fig, 1), 135 bpet 114 bp
o] & 7fe] Hi=7} SRRl Al/A1F]al, 135 bp, 114 bp,
249 bp 3712] W=7} SFQIE|H A1/A23, 249 bp Tt 2]
=ot SlEld A2/A23 08 BRI

2) IL-1Ra 3317} o4

2231 DNAS 2318 A4HSH 0 2 5'CTCAGCAACACT
CCTATS', 5'TCCTGGTCTGCAGGTAAS'Q] AJHH|E A}-4-3}0]
IL-1Ra IEE 28 FZotoch STALAMRE 202 96
Lol A 187F B4 TA] Fof] 940l A] 187E 60504 1,
T0EONA 28 EoF 305F7], 18|al ufR|9o 2 2% agarose
gelo| A 4515, 5709 thE-3-AA=E Lol A| ] Al 410
bp, A2 240 bp, A3 500 bp, Adi= 325 bp, A5 595 bpo]
Th(Fig. 2).° 410 bp 3t 7] WH=RE R 7S A1/A1F, 410
bp2} 240bp2] % 7jo] MiE= A1/A28, 410 bp2} 500 bpo]
F 7H9] WH=+= A1/A3%, 410 bp@} 325 bpo] F 7H¢] W=7}
Ho|H Al/A43, 240 bp 3t 7§ WEUF Hol AO A2/A2E
240 bp2} 500 bp T N7} R AL A2/A3FP o R HFEch

BT FFETAZ TN A cha A Aag v

[e}
Wi FAZOE Rt Hol7k Yn] Yohugieh AAE
UAFE B4 wet Bisle] £ thiAe] BAROE §

3t Zpo|7} =R AHES T Chi-square testE 0|83kl
Jo2 foft B9 sielch. %4 47} 5
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Figure 2. Genotyping of interleukin-1 receptor antagonist gene
polymorphism (Lane 1, 100 bp sizing ladder; Lane 2, Al/Al;
Lane 3, A1/A2; Lane 4, Al/A3; Lane 5, Al/A4; Lane 6,
A2/A2; Lane 7, A2/A3).
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& 8079 W &2 of4o] 477(58.8%), H/d°] 33
(41.2%) 0] ATt Y AL 404 ©]F- w0l 417, 40A] o]
7 drgo] 39903l otEE™ 8| Z3Hbinding) FA
&0l 5102 66, 2%t FAEAIES W2 367 5 FA
Fo] 199, FASATel 19, Bl 47, YF(carcinoma)

o] 2ol tHTable 1),
2. IL-18 F3A t349] 23
Tl A tRtoll A A1/A130] 889, Al/A28 0] 69 &

Table 1. Clinical, immunological and histological features in
patients with myasthenia gravis

No. of patient Percentage (%)

Gender (n=80)

Female 47 58.8

Male 33 41.2
Age of onset (n=80)

<40 39 48.8

=40 41 51.3

Serum Acetylcholine receptor binding

Antibody (n=77)

Positive 51 66.2

Negative 26 33.8
Thymic histology (n=36)

Thymoma 19 52.8

Hyperplasia 11 30.6

Normal 4 11.1

Carcinoma 2 5.6

Table 2. IL-1 Taql RFLP in patients with myasthenia gravis
and controls

Control Myasthenia gravis
(n=94) patient (n=80)
Genotype frequencies”
Al/A1 88 (93.6%) 74 (92.5%)
Al/A2 6 (6.4%) 6 (7.5%)
Allelic frequencies®
Al 182 (96.8%) 154 (96.3%)
A2 6 (3.2%) 6 (3.7%)
‘p>0.05



EEZFE S} QEIRZI-14 QEFZI-1 £&A LAl A CFEH Ao HAzkA: of[H] 1+
Table 3. IL-1[* Taql RFLP in the patients with myasthenia gravis by acetylcholine antibody and onset age
Acetylcholine receptor binding antibody Onset age
Positive (n=51) Negative (n=26) <40 (n=39) =40 (n=41)

Genotype frequencies”

Al/Al 49 (96.1%) 23 (88.5%) 36 (92.3%) 38 (92.7%)
Al/A2 2 (3.9%) 3 (11.5%) 3 (7.7%) 3 (7.3%)
Allelic frequencies®
Al 100 (98.0%) 49 (94.1%) 75 (96.2%) 79 (96.3%)
A2 2 (2.0%) 3 (5.9%) 3 (3.8%) 3 (3.7%)
p>0.05
Table 4. IL-IRa VNTR polymorphism in patients with 3. A} ofge| WE IL-18 AR Al B
myasthenia gravis (MG) and controls
Control MG patient gAfto A o R EY A 8A A o 517 7l
(n=94) (n=80) A1/A1E 0] 497, A1/A280] 20| al SATE 2652 Al/AL

Genotype frequencies”

Al/AL 82 (87.2%) 65 (81.3%)
Al/A2 7 (7.4%) 13 (16.3%)
Al/A3 3 (3.2%) 2 (2.5%)
Al/A4 1 (1.1%) 0 (0%)
A2/A3 1 (1.1%) 0 (0%)

Allelic frequencies®

Al 175 (93.1%) 145 (90.6%)
A2 8 (4.3%) 13 (8.1%)
A3 4 (2.1%) 2 (1.3%)
A4 1 (0.5%) 0 (0%)

*p>0.05

2 Z¥Z}F 93.6%, 6.4%%rF. FAEOlA= Al/A1¥0] 747
Al/A2F0] 67O = Z¥7}F 92 5%, 7.5%AUTE HHA-Ake] ®1
= Alo] AARI0IA 96.8%, TEAFONA] 96,3% 3Tt A =
T3 FRRO A AN W BAHCRE [olgt Aol
K Table 2).

o] 231, A1/A280] 31O
Z}o] et
ol

S8 F 3 o FAXNCE ot

rr

T
o ok
e ¥

2 B=o| A= Al/A1E0] 404 o)A ¥ 39

g 7k 92,3%0131 404 ©1F WY 417 71w 92. 7%= 7
o] n]2=3t BEE B YrHTable 3).

4, IL-1 Ra 37 04

SR 807 3 Al/A1E0] 648, Al/A280] 14T, A1/A3E
o] 2g0]9aL, G4 thRTolAl= Al/A1E 0] 821, Al/A2%9]
7, A1/A330] 31, Al/A4Fo] 11, A2/A3& o] 10|t
(Table 4), FHAEO A A1/A2% 2] H|Zo] Tha &9koLt &
of| A FAAtg Rt tf ALl HEoA TAH SR F-2ofgh 2}

o]‘—

= A

Table 5. IL-1Ra VNTR polymorphism in patients with myasthenia gravis by acetylcholine receptor antibody and onset age
Acetylcholine receptor binding antibody Onset age
Positive (n=51) Negative (n=26) <40 (n=39) =40 (n=41)

Genotype frequencies”

Al/Al 45 (88.2%) 17 (65.4%)
Al/A2 6 (11.8%) 7 (26.9%)
A1/A3 0 (0%) 2 (7.7%)

Allelic frequencies®

32 (82.1%)
5 (12.8%)
2 (5.1%)

33 (80.5%)
8 (19.5%)
0 (0%)

Al 96 (94.1%) 43 (82.7%) 71 (91.0%) 74 (90.2%)
A2 6 (5.9%) 7 (13.5%) 5 (6.4%) 8 (9.8%)
A3 0 (0%) 2 (3.8%) 2 (2.6%) 0 (0%)
p>0.05
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oMEET A8Al A A 51lM Al/A1FO] 45
g, Al/A2 Fo] 6780l A 26T ollX= Al/AIR O] 17

4, Al/A230] 79, Al/AFo] 29o|qitt. 8A FtollAl
Al/A1E0] 86.3%0]1 ST A= 65.4%2 HIZoA xfo|&
Hoou SAMCR FoskA= ottt 84 S4dw it 4
4 2] $AAES S doll= Al/A1E T A1/A2S
9] Hltof FAHC R Fo5t Zfol= Ak

iy Aol w2 ERol e 404 o)A WEat 404 o] %
oA ARGl g fdolxt mE BAH R {ojgt
Aol ¢lolthTable 5).

FEONAFS AP PO of2] §14 RelSo] W

ok

(tumor necrosis factor), A=A} (colony—stimulating
factor) & vl theFRt SRECl Itk L 7keH] a5REsol
Z2Q3F A|E7IRIS % IL-1, IL-Ra, IL-6, IL-10, Z£%3|A}Ql
2L 5ol et 152 9548 ANEZRIT FE548 A=K
O s 5 kM AESIGlo] GEukE-S s P07
= BF FAEO0R AHHAASS o |d 4= Q7] wizell, &
Aol A= 1 74 IL-17} IL-1Ra®] 447 Tk AL A}
Aol A IL-18, IL-1Ra F-AX} oA EE7F A1
29} 2jol7} 919101 IL-1Ra §AAFE] WL o]Ho] 1
B gl AAkele) wareh ¥ Aol gigich !’ IL-189] A
2 Q1 YERIT= Hgt HaE B o T2 9
AR oS ol Al Bargtk o] glof vlaskA]
o Sk ol IL-18 SRRl B
Fol w2 Ex % SARCE {7t Aol

IL-12 954 AE7RRIC R T gt tisfis W
7F AR IL-1& A BE Az Gk 71X = A=t
T8 ANEZRRICE HANRSE SsbetnR, et IL-19]
= 28 APAYASS op7|& 4= ok IL-1Rawe= 1%
Aoz IL-la, IL-189} H|SBto] IL-1 =8Alo] B2 o=
Agsto] IL-12 AIBH= 954 AEFRlot” wlaby
IL-1Ra= IL-10.8 of7|El= A4 o]F = o Fa%t
oS G A o8 YAE Fupamd ol @y &
(septic shock) FollA | woll AMg3leli= Al Qict " & ¢
TolA B JIEE 29 Sli= 86 bp A7F AAF QA
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(transcription factor)Q} e Thla Ast x| & E3lslal
o] who o] fAA} Th o] £ 71 Hojel 34
o 4= ok E FE ARl A= Aol A (in vitro) IL-1Ra
o] A27} IL-199) AYAHE F7PAIZICKS Ao ke IL-1Ra
of A2} 7k Ase] Wl T5RS FAAT ek
L-1Ra 707 thal4l 7hes] slRlsnt 13} 27} vl
oflA AU RIE=7F B U A] Y {22 S5hA] eh2Hl,
Q=9 BF AT FFL, AL AHSTA, Sjogren's
syndromeof|4] o] thHFHAE 7HA] AL Q= 97 B Wk
A77E Yok M AR Rl g2 mRolA g
A 25 71 7ol IL-1Ra®] %=t H ok, 7314t
29} IL—1Ra A4t 7hol WS WA 32 AAFSIAL Qich

SR g0l 28 7P Gl 49 IL-1Ra AY4to] Z7hE T

3 2y} oo 9le Ao 2= oAE Uk d5n
TAE AoA, FAS AEZRRIQI IL-1RaiARS S7HA7 1=
AR} 29] RIET} o] 2 A2 tha ARl Ho| glon
o= o Hks| LA|A] ¢ttt Sjogren's syndrome]
¢ IL-1Ra -7} 2= Aghe] Alst Amel Aol Q13
o} ¥ E3F o] gAlolA EF Y IL-1Ra e F7I5H v
EfH ol A= &7t 7H48toe], IL-1Ra7} AIA| -Foof wlef At
H 7Moo 2hgatA| ¢kg7t 4317 shal, IL-1Ravt
Agtol| A AF 5718 Kol IEe A% 4= e Vs
AABIAL Qe 2] Yol kx|
7141 2% FieollA] IL-1Ra 5417t 22
Hp Qlok 7 gjato] o9 we] MAIEY

ZA2} 29} Aol gl BIE Hof o] A
TREo] ge Aom AT} B edFlojA
FroletAls AUATE GA] tiEf-Alol#; 29
4.3% ¥l TSI FAOIA 8.1%E o =
t}, E3 3} ofgo] w2 ERoAE SAH R {2
£ slolou o EY A8A A S4dwollAl AL/ATY
0] 65.4%=, F/d<t 88.2%9t A thxt 87 2%HTE Wkt
F8A FA S99 AL 267 02 AgL] whEe] =84
AT Bt e 282 55 A9 2osh Hog K7
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I IL-1p% oReFgt W 24 75 7R AETRICE ZUt
H IL-187F WHEg-9] oS opr|sto] FEtEEel Wy

o] A2 JTL Fh= Flolet Y2t T &

P

¢

e

o]
L oox o2

e
do M e wo ofy

o2
o Hor
2
A

lo
nore
g

o

>

(o,
0

()

L e

Wi

K i [

=

=
33:

e ©
oft
)
N
o 9
P

o |
o3
e

P

oz
1
N

p

o ox
ool
il
4
2

[e]

=0
_|J
S

32 o

BN g

e



A
2 3 ojime] dvst
£ 330583 Bl §
41559 S (hyperplasia) - XPOM IL-169] Ho] Z7beirks
7k 9oL ehgfeld 29}e) ol 18 Aok 3
b £ ATAE FAAALE W B 471 HolA of
2 b oS, tie] S Fel BAAAGE B F4
@ ol FFIFAS AT tow @t dag gl

B oapelde @Eel FEoRes sKjer HARINA
FAHA Aol QoA EAR O folet 3
ol BRIskA] T elFoN FELEAZT ATl

Sl FPTARIAY [L-1o 5] ThE AE7}elo]
S %ﬁfg Aoz WZE, ol B3l 55
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