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Detection of antinuclear antibodies
in laboratory
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Abstract

Antinuclear antibodies (ANA) are autoantibodies against different components of nuclear
structures that are important for serological diagnosis and monitoring of systemic autoimmune diseases
(SAIDs), which include systemic lupus erythematosus (SLE), mixed connective tissue disease (MCTD),
systemic sclerosis (SSC) and rheumatoid arthritis (RA), etc. There are two methods of ANA testing,
namely: 1) screening tests which are commonly used indirect immunofluorescence (IIF) on HEp-2 cell
(human epithelial cell tumor line) that identifies the patterns of autoantibody against different cell
structures, and enzyme immunoassay (EIA) which is a qualitative measurement; and 2) specific
antibodies test; including EIA that can detect only one specific antibody or detect multiple antibodies
that are associate with the disease of interest, while multiplex immunoassay (MIA) can detect
multiple antibodies at a time. To date, IIF is a gold standard screening test for ANA detection with a
recent consensus nomenclature of HEp-2 IIF patterns by the International Consensus on ANA
Patterns (ICAP) which is characterized by alphanumeric AC (Anti-cell) codes (AC 0-29). The relevant
interpretation of HEp-2 IIF patterns depends on expert visualization, while EIA and MIA techniques
can use automated machines with high sensitivity and specificity. In conclusion, this review focuses
on updating the detection of ANA commonly used in laboratories that will be widely beneficial for

medical personnel.
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FelaaudrAtysanismsaaiiastuasfnnuinungulsa systemic autoimmune diseases (SAIDs)
11U systemic lupus erythematosus (SLE), mixed connective tissue disease (MCTD), systemic
sclerosis (SSC) Uay rheumatoid arthritis (RA) LWAYW N13RTIATUATITIINN ANA NaviaedjiiAnas
awnsnmaale 2 giuuy Aa 1) nsasraAansaiiodsis (screening test) wannisiienldlulaqiiu
15un Indirect immunofluorescence (1IF) I%Leﬁ@@rHEp—Z (human epithelial cell tumor line) TIRNNNTD
sryztunureseslnuenivensesumissing o nnelwmaals uazudnns Enzyme immunoassay
(EIA) UAPINAITNAMUAIN 2) NIATIAULLANIE (specific antibodies test) oL wannis EIA
~ - a a a a <A oa a PP 9 o al 9
NaunsnidenamaauRuaAria lnrinuilaviaidannmagauauivanninaadesiulsanaulals
Tuauefuannis Multiplex immunoassay (MIA) @18190AT9AULBUALAANAILTRA TR NFNTY
faqtiumedia IIF Wudsunsgulunismaadanses ANA ey InuAniznssunis International
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AN9ATIAUNLBBALBAFABTINLAREA (Antinuclear
antibodies-ANA) fpnudAtysanisnsaaiiadelsn
qﬁﬁmlﬁmﬁ@mmmﬁm * Tungu systemic autoimmune
disease (SAIDs) laun systemic lupus erythematosus
(SLE), SjOgren’s syndrome, mixed connective tissue
disease (MCTD), systemic sclerosis (SSC) wag
theumatoid arthritis (RA) s ™ ¢ilag SLE sl
IF5un1sinen Jlen1amsaany ANA unnndnfeeay 95
ui ANA liflaanudninnzaelsalalsauis 1ilasann
mmimﬁm@wﬂu‘imqﬁ[é’ﬁwf':@Lﬁlﬂmulfawﬁmﬁlu 7 ot
Tneluusazlsaildnsanisasaany ANA AuAnsnafs
sauagnunsanyldluanng fauaadlumised 1 1
F29UIN ANA NRBTNGNUAUALDRAERIFsTNaLANT
lannznn 8 ludaLIaBa AR AT uANAsaNnEnng
A3IRAEFE IIF (et fesuueuRUeAseesflsynay
mﬂwn@@“ﬁ@ﬂiu@'fmisﬂmwmmLﬂuuﬁﬂumimq@ ANA
Fotduiy Fafun17n99un ANA A9a1179aLL9A"Y
Leudaufiiiuesdlsznaurasiandsaualalnnanay
14 4 ne st

1. WAURLBARDAIUNIATIAABN (Nucleic acid)
IAun wenfve AredluLe uRAULLNTAReeNT lsTuTiaAdaN
(Anti-double stranded: Anti-dsDNA 178 single- stranded
DNA: Anti-ssDNA)

2. waudvensallsRuualuiiomagg (Basic
nuclear proteins) laun wauRvuessallsiudalny
(Histones)

3. wauAvensallsAunsaluiiamasa (Acidic
nuclear proteins) luuauAvadsalilsauililddalny
(Non-histone protein) vialUsiiufianunsnadalddae
hinde sisereamntvives TaquuGuniusiunguiiin
“Extractable nuclear antigens (ENAs)” 16un Anti-Sm,
Anti-SSA/Ro, Anti-SSB/La, Anti-RNP, Anti-Scl70, Anti-
centromere a2 Anti PM-Scl 10uau

4. weuRvenmediwlilanatan (Cytoplasmic
components) loun Anti-mitochondria, AntidJo-1, Anti-
Ribosomal P protein kA Anti-Actin sy

N19/M399U1 Antinuclear antibodies (ANA)
dad9m9q9an 14 lun19ms9911  Antinuclear
Antibodies (ANA) mavaanlfuimnns 1aun 35 wise wanan
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ANN130ATIAILATEA I UANUANEAT AU NITMIIA
Annseaalleasiy (screening test) LU wAllA Indirect
Immunofluorescence (lIF) Way Enzyme immunoassay
(EIA) @aUn19mTIALLILAINNE (specific antibodies test)
W WARA EIA WAz Multiplex immunoassay (MIA)
= || adady A ¥ o ' o =
TUAALITHTan TalRunnANeiy agiiAnvNvan
P %
nnsaen L

Indirect Immunofluorescence (lIF) Assay 158 Fluorescent
antinuclear antibody (FANA) test

N19MTIATLATITHUT ANA Arauannig IIF
funismraaid eedu (Screening test) @11FUAIIAUN
weuRuenseadiullsznauresilunfedanatasia aun
neailandan doutsenevaesilsiuluiamdsauazdou
Usznevlulalananas iasdaduilldludaq duldun
HEp-2 cell (Human Epithelial cell aan laryngeal
carcinoma) Lﬁmmﬂﬁqmﬁmﬁmmm%m NI ZLR LI
LEUNTEAN WATENNNTIINNZIA BT Ay s e Tl
A9ENNNIOATIAVLAUR DA A Ua A LALT LaAsaaN L
1UNT9a0 (cell-cycle) AFnefL a1nnne HEp-2 cell
flAseafranmaluaad i udn s lfnsaany ANA
7 TAnunaINnaENINT W LauR IR HadIuTes
nucleoplasm, nucleoli, nuclear membrane, mitochondria,
Golgi apparatus Wag cytoskeleton fiber sy aulad
ﬂﬁimu'ﬂ%@ﬁmmmmﬂu anti-cellular antibodies LaY
‘Vn\in@;N American College of Rheumatology (ACR)
fad1mAilA indirect immunofluorescence (IIF) 1{11A%
NM3F U (gold standard)® ® 1un13M9IAAUATITIINN ANA

wdnnas 1IF Aenimmaaaylngldin (na e

= PN

AABANEUT 1:40 vide 1:80 vida 1:160 ('%u@q'r‘fmwim
VeelfjiiAn1g) asuu HEp-2 cell w’?agmmuﬁ'mﬁiu HEp-
2000 (HEp-2 cell 7l SS-A cDNA) & YtnLn ARt
Fndlededu wu primate liver Wuduamsmanaiia e
deaduayugluuLNIsTesuas (pattern) Ave lliy
HEp-2 cell (LN SUaUALARATS1INTE Y3019 pattern Azl
Idmanli primate liver 1 Anti-Ku, Nuclear envelope
) wawihl§Azewazdredaud lldvin§izen
AANUAILAN Fluorescence-conjugated anti-human 1gG
A niumIaRan Nl TN B1UHARIUNABIansIAL

Wqaaisawusl (fluorescence microscope) lAgiRNNg
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16 drnsulunsdin ANA Tduaaulaeds IIF uideys
nepdiinieddafdaannunaziiung ulsa systemic
autoimmune rheumatic diseases a1afa4ldian13auluy
A3AIIA  Lie9ann HEp-2 cell Huaumian SS-A /Ro A1
asld HEp-2 cell ARN7 transfect SSA (60kDa) (HEp-
2000) " lihiialimaanls (sensitivity) geliu veald
NANN1781UNN9ATIAMN anti-SS-A/R0™ aMnnsinATLA
IIF @avu1snseygiuuunisizauas asdsslaally
n3ANAAZIULeUR AU AN e
faquiulddnisimuiszuudfiRnisdniuis
senavlildae wTednludRduiurinnmadaey, naes
gaaraiaud e nludmuazldsunsulunisiinsvina
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nInAaaL Nndaalun1madel TALAINITOLAAINE
ﬁ\i@mmw A 19N, Al LL@zf;;’\ﬁl\‘i (positive, negative,
borderline) svAulmmasiargiluuunisEasua Fanwidn
iasdmluTATiUsz@ns nna lunnsutlananismaaay
e, szulames® + 1 lmmefuazgduuunig
ﬁmumgﬂuuuuﬁﬂ °] \iu Homogeneous, Speckled,
Nucleolar waz Nuclear dot tufw ﬁqmmﬂugﬂﬁ 1
1398 R TR AINGEN NN TN T AGa LR8N 1]
BV TVE Rty mmmu'ﬁmfauqmmm‘ﬁﬁmﬁm‘hmmié’
wrifaRdaaninlunisaugluuuNIsEaIuas %qmqgmmu
ireasnluslAlaianunsneld 1 Dense fine speckled,
Fine speckled, Large speckled taz PCNA (Proliferating
cell nuclear antigen) wlusu agelsiniunisenuuanig
wmmuﬂ"\imﬁmmﬁﬂqﬂmmﬁﬁmm‘fﬁﬂmmmﬁuﬂ“u
HANINAREUANATY AAd1lLEWY ARLAS e A T1ATA
ANUTOW UL ILANTNINNITETUNANIINARDL ANA

Tusugingiaaing © 11

A19199 1. 8msIn1sAseany ANA Tulsasing o) sauviapung

1sm

ARTINITATIANY (5R8AL)

Systemic lupus erythematosus (SLE)
Systemic sclerosis (scleroderma)
SjOgren’s syndrome
Idiopathic inflammatory myositis
Juvenile chronic arthritis
Raynaud’s phenomenon
Drug-induced SLE
Autoimmune hepatic disease
Mixed connective tissue disease
Rheumatoid arthritis
Multiple sclerosis
Idiopathic thrombocytopenic purpura
Thyroid disease
Discoid lupus
Infectious disease
Malignancies
Patients with silicone breast implants
Fibromyalgia
ALNG : a1ungaRI9ANL ANA fisziiilpinadiing 7 1Aun
2>1:40
=>1:80
>1:160
>1:320

95.0-100.0
60.0-80.0
40.0-70.0
30.0-80.0
20.0-50.0
20.0-60.0
~100.0
~100.0
~100.0
30.0-50.0
25.0
10.0-30.0
30.0-50.0
5.0-25.0
Varies widely
Varies widely
15.0-25.0
15.0-25.0

20.0-30.0
10.0-12.0
5.0
3.0
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A7 ANA patterns fuanunsvanaguuy Tu
faaTl w.¢. 2557 — 2558 Fnsmiara International Consensus
on ANA Patterns (ICAP) Lﬁ@ﬁwumgmmumia’mm
ANA patterns Ingisz1ja1A1 Anti-cell (AC) Fausl AC-1 B
AC-29 Whilusnmsgau 0 fouansluusndegli 2 fuans
FLAUANNAINNTO MNNT81U HEp-2 patterns Aag 7
muﬁ”\igﬂmwmiﬁmﬁﬂq@mmmumﬂlu HEp-2 cell fi4
Lmﬂugﬂ‘ﬁ' 3

119 ICAP leuilegiluuu AC-4 (fine speckled
nuclear pattern) 29Nl AC-4a WAz AC-4b AILAAY
’Lugﬂﬁ' 4 sluuyl fine speckled (AC-4) flanuiRgdey
Anti-SS-A/Ro, Anti-SS-B/La uazealfleufivedsaauan
%4 Anti-SS-A/Ro Usyneudag Ro60 Uaz Ro52 dsneanu
wudgtiuy AC-4a flanuiRaadesiu Anti-SS-A/R060
Tuniziiguluuy AC4b TiflaanuiAaadesiy Anti-Ss-A/
Ro " ferfugduuunisindvigesisaiauiluianios
Al audriusfuueuAiauuaslsni e faudn
Tupnsad 2

Enzyme immunoassay (EIA)
laqiiuauausnet19Nd9ms9ann ANA HTY
¥ a oa = a 1% a o
Wesdfumnisasfinuldinatia EIA lunismsmadnnses
MR (screening test) LAZNITATIABLLAN NS
(specific antibodies test) HR9RINAZAINWAZAIIAALE
wwraeanluld e Taeialdlduannas indirect ELISA
(Enzyme-linked immunosorbent assay) Tunsaindy
n13MIIAAANTadLLads Y azAAey solid phase AREIdNT
Afnan HEp-2 cell 138 recombinant protein PANETIA
FaNrU YARARINUSA3EA%8 conjugated anti-human
immunoglobulin ARnaanaaedulmd SanaLTnuNIN
= =< al o 5
(uan/an) HAonwlage Asnuilgyminauaniion Al
Azl lduannis ELISA 138 usumnsaasnnsas ANA
‘dl v 4 i U A o v
NlWuaay wad nauanaidumesnsat udulngld
#ann1? IIF 9 a1nn1siaa EIA Hanuiuuwauiiaui
WWARLLY solid phase ldwieudunisldimas HEp-2
A9 B LAEUNNYAGeL ANA F5UINGAT IIF
uaY solid phase immunoassay TuFaBENLALAAUNLIN
IIF faannlagendn Tuanziaauatwizainga @2
FatTuagiNanuauLeumauly EIA 1Hunnau ey
P aal A a =
Au 1T daRue93E EIA ReaunsnmsaLaufiuen
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ailn 1gG, IgM %38 IgA 18 wena1nids EIA deilanldluy
NNTATIRUILBUALDANANNEF D WaUFA R UTRA AT
I 11U lauFuafAma dsDNA, Nucleosomes, Histones,
RNP/Sm, Sm, SSA/Ro, SSB/La, Scl-70, DFS-70 W1
- a = o Y o .
wranaveuAveAlduganneqdesiulsa connective
tissue disease (CTD) Naulals anursndndasunadles
FALAL

Multiplex immunoassay (MIA)
WluABnsmsaauLauRua AR Wz uanaTiin
= o g P a gy o
Talunanaaaiu lundaznanafanaiind 1dag Tuies
Ufjrimnng lefun imatia Line immunoassay waz Multiplexed

bead-based immunoassay

Line immunoassay (LIA)

A3 UeuALeAAN Iz Tneld recombinant
antigen AARIUUUKNY nitrocellulose iwidunne 7 lu
e el waeidfisenduthmaewds
anti-human 1gG ARnaandaeieulsl gaanaduses
LOUATANT UM IR N ANALELATA LAAINANIINAADL
AN (qualitative) ﬁmmmﬁﬁﬁmmﬂmﬂmm
Wunismaueufveffediulsznauaasiaipfag 1w
dsDNA, Nucleosomes, Histones, Sm, RNP/Sm, SSA/Ro,
SSB/La, CENP-A/B, Scl-70, PCNA, DFS70 usiu uaz
Nqx myositis autoantigens 1 Mi-2, MDAS, NXP2, SAE1,
Ku, Jo-1, PL-7, PL-12, PM/Scl ua Ro52 {IuAu AdLdna
Tugdil 5 A3Hanmnsarinldine srunalaeldisunss
uwm%\im@wuﬂmmnmlﬂ@m@ iesannunyudilidaia

Multiplexed bead-based immunoassay (MBA)
a aa o o
Wunasmsaviweuwiueanainie  tagld
paramagnetic microspheres 34 polystyrene beads
fusiaz beads NAuazANduLat o AW Fapanu
Wunaansnaiuil Midusauen beads Misnefiueanly
1l unique number %38 beads region AuANANATW ag
beads LARBLALLLALARUN LANAISTUAITNTHA229E

v
o o

Fad U G1ARIN1IATIANILBUR LB A VAT ANTaNTY

a

Ad117011 beads W1ulunasmdeaiuls NARSET

b

4 laun addressable laser beads immunoassays

(ALBIAs), multiplexed bead-based technology (Luminex/
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AC-20
AC-25

‘a“lJ‘VI3 gUnmnsRndvgaalsalmusly HEp-2 cell mvummu Anti-cell (AC). AC-1 T3 AC-14, AC-29 lugtuuunisiing

Wpeasamuslutianasa, AC15-23 Whigiluuunisindngeasamuslulainnanas, AC24-28 igluuumsssangoaisaius
luaaasiaeen

51% 4. gunwnsfin@vigeaisactusiiu HEp-2 cell 289 AC-4 Tne AC-4a Hiqpanaanususnnszaesialioweaea (Myriad discrete
nuclear speckled) wéilainugiwuusana1alu AC-4b
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AT 2. ANANTUSIEUIN9gLuuLNIIRnAWgeaIsaltUs A NUAN International Consensus on ANA Patterns
(ICAP) fuuaudlauLarlsafineadag

o - a o a o a o >
ANBUSNITLTAILAY LRAUALAUNLNEIURDY t‘iﬂ'ﬂl;ﬂﬂ'}’ll'ﬂ\i

Fagiluuy

1. Negative (AC-0) lsiFaauga - -

2. Nuclear patterns

Homogeneous (AC-1)

Dense fine speckled (AC-2)

Centromere (AC-3)

Fine speckled (AC-4)

Large speckled (AC-5)

Multiple nuclear dots (AC-6)

Few nuclear dots (AC-7)

Nucleolar homogeneous (AC-8)

Nucleolar clumpy (AC-9)
Nucleolar punctate (AC-10)

Nuclear envelope : smooth
(AC-11)
Nuclear envelope : punctate

(AC-12)
PCNA-like (AC-13)

CENP-F-like (AC-14)

Topo I-like (AC-29)

. Cytoplasmic patterns
Linear (AC-15)

Filamentous (AC-16)

AndBuiduerhioAdsdLas
{msluTslu mitotic cell

Gl granularViﬁ%@ﬁ')Lﬁafm
uazlpslulan
fgmﬁqmmmﬁqafm?ﬁﬂmmz
ImsTulanzas mitotic cell
(Besfhudurisla)
'&gmmmmﬁnﬁ“ﬂﬁamﬁm,
laifndlulasTulon

AANEL wnaliniia
faaeg, AndlulasTuloy

i 6-20 qnsiatioAaes
#12- 6 qnsiatiapans

a aa
Andirayly nucleolus

5n fine speckled 11 nucleolus
Fip granularslu nucleolus,

=

Hqm (1 -2 qn) Tuaasagoy

Q

a

a a = a =
FAALTHLNUDLUILARNEIA
a al 1l dl a al
AndlliFaureutonana

Faauasludrfedresas
gz8ly S-phase lWaATIALAN
Davieny

Aim fine granularslu G2-phase,
doulaslulmumnduantniu
30-50 qA

#m fine granular Tu
nucleoplasm uaziTnaugali

A2 nucleolus

VAU fiber AANELNRALNLT

L&A1 fiber ARNEIFILU

dsDNA, ssDNA,
nucleosomes, histones
DFS-70, LEDGF-P75

CENP-A, B (C)

SSA/Ro, SSB/La, Mi-2,
TIFty, TIF13,

hnRNP, UTRNP,
U2-6snRNP(Sm),

RNA polymerase Ill
Sp-100, PML, MJ/NXP-2
p80 collin, SMN

PM/Scl, B23, Th/To,
nucleolin, No55/SC65
U3-snRNP

RNA polymerase |,
NOR-90

lamins A,B,C, or lamin-
associated proteins
nuclear pore complex
proteins

PCNA

CENP-F

Topoisomerase | (Scl-70)

F-Actin

Cytokeratin, Vimentin

SLE, drug-induced lupus, JIA

Healthy subject, other
inflammatory
Limited cutaneous SSc, PBC

SjS, SLE, DM, SSc/PM
overlap
MCTD, SLE, SSc

PBC, SARD, PM/DM
SjS, SLE, SSc, PM,
asymptomatic individuals
SSc, SSc/PM overlap

SSc
SSc, SjS

SLE, SjS, seronegative
polyarthritis
PBC

SLE, other conditions

Cancer, other conditions

SSc, diffuse systemic

sclerosis, polymyositis

AlH, MCTD, chronic active
hepatitis, liver cirrhosis,
PBC, rare in SARD

Various diseases, Infectious

or Inflammatory conditions
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A1519% 2. (Fa) ﬂfmuzﬁ“uﬁuﬁ@mdwgﬂLLuuma‘?]mﬁwQﬂ@meum‘mwﬁﬂ International Consensus on ANA Patterns

(ICAP) fuuaudlauLazlsafineadag

Fagluuy

ANHULNITITAILAY

a aa o
LAUALAUNLNEIUDN

Tsaiitnandag

Segmental (AC-17)
Discrete dot (AC-18)

Dense fine speckled (AC-19)

Fine speckled (AC-20)

Reticular / AMA (AC-21)

Polar/ Golgi-like (AC-22)

Rods and Rings (AC-23)

. Mitotic patterns
Centrosome (AC-24)

Spindle fibers (AC-25)

NuMA-like (AC-26)

Intercellular bridge (AC-27)

Mitotic chromosomal (AC-28)

L& fiber 2uNALAN
BiA granular/drop NI¥aNia
lalananau

=3 a A v
ANARIALANAZLREALNBLANTE
homogeneous

anaaanyialaiananan

AR granular PIANLTLIY
lalananau

- 4o .
Am granular NUTaeLlng
Tpdes

- 2 X
Tutndu - wazaenan Ndou
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dsDNA: double stranded DNA, ssDNA: single stranded DNA, SLE: Systemic lupus erythematosus, JIA: Juvenile idiopathic arthritis,
DFS: dense fine speckled, LEDGF-P75: lens epithelium-derived growth factor p75, CENP-A: centromere protein A, CENP-B —centromere
protein B, CENP-F: centromere protein-F, SSc : Systemic sclerosis, PBC: Primary biliary cholangitis, SS-A (Ro): antigen A associated
with Sjogren syndrome, SS-B (La): antigen B associated with Sjogren syndrome, Sm: Smith, SjS: Sjogren syndrome, DM: dermatomyositis,
PM: polymyositis, MCTD: Mixed connective tissue disease, PML: promyelocytic leukemia , SARD: systemic autoimmune rheumatic
diseases, SMN: survival of motor neuron, PCNA : proliferating cell nuclear antigen, AlH: Autoimmune hepatitis, UC: ulcerative colitis, CD:

Crohn’s disease, RA: rheumatoid arthritis, IMPDHZ2: inosine monophosphate dehydrogenase I, HCV: Hepatitis C virus.
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