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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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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
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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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Annseaalleasiy (screening test) LU wAllA Indirect
Immunofluorescence (lIF) Way Enzyme immunoassay
(EIA) @aUn19mTIALLILAINNE (specific antibodies test)
W WARA EIA WAz Multiplex immunoassay (MIA)
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Indirect Immunofluorescence (lIF) Assay 158 Fluorescent
antinuclear antibody (FANA) test
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1UNT9a0 (cell-cycle) AFnefL a1nnne HEp-2 cell
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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
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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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Fine speckled, Large speckled taz PCNA (Proliferating
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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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FnaTl WA, 2557 — 2558 Fnsriard International Consensus
on ANA Patterns (ICAP) Lﬁﬂﬁwumgﬂuuumaﬁﬁmm
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AC-29 iunmsgu
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FLAUAINAINITD IUNI7811 HEP-2 patterns Aael |
mu%qgﬂmwrniﬁmﬁﬂq@mmmumﬂlu HEp-2 cell mi4
Lmﬂugﬂ‘ﬁ' 3

19 ICAP leuilegiluuu AC-4 (fine speckled

nuclear pattern) 20Nl AC-4a WAz AC-4b AILAAY
’Lu;rﬂﬁ' 4 suuyl fine speckled (AC-4) flanuiRgaday
Anti-SS-A/Ro, Anti-SS-B/La uazaalduauftefsayuan
&4 Anti-SS-A/Ro sznavidag Ro60 Uaz Ro52 Hlsnen
wudgtiuy AC-4a flanuiRaadesiu Anti-SS-A/R060
Tuniziiguluuy AC4b TiflaauiAaadesiy Anti-ss-A/
Ro " werfugduuunishndvigesisaiauiluianios
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HEp-2 cell patterns
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LD | Metaphase plate is stained
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31 3. gUnwnsfiadvigeeissiauslu HEp-2 cell Nszya AU Anti-cell (AC). AC-1 T4 AC-14, AC-29 \flugtluuunisfing
Wpeasamuslutianasa, AC15-23 Whigiluuunisindngeasamuslulainnanas, AC24-28 iguuunssnangoalsaius
luaaasiaeen

5U# 4. 3unwnsin@vigeaisaiusiiiy HEp-2 cell 789 AC-4 Tnt AC-4a HqaanaanuauNInnszaneviatiaidta (Myriad discrete
nuclear speckled) LeriisiwugﬂLLuuﬁqndﬁqlu AC-4b
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AT 2. ANANTUSIEUIN9gLuuLNIIRnAWgeaIsaltUs A NUAN International Consensus on ANA Patterns

(ICAP) fuuaudlauLarlsafineadag

Taguuuy

ANHULNITLIDILEY

LAURLRUALNETDY

Tsafitnendag

1. Negative (AC-0)
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)

3. Cytoplasmic patterns

Linear (AC-15)

Filamentous (AC-16)

TuiGasuas
RndBeuinerniorauduas
Tmslulonlu mitotic cell

AR granularViﬁ%@ﬁ')Lﬁafm
uazlpstulan
'&gmfnfmimwﬁ;ﬁf;maﬂml,m
TasTulannas mitotic cell
(Besfhudurisla)
'&gmmumﬁn%ﬁm.mﬁﬁ@,
luiAndlulasTulon

anateny mwa i
faedeg, AedlulasTuloy

1 6-20qasatiaaasa
12-6qnsatoasa

a aa
Andiray i nucleolus

5n fine speckled 11 nucleolus

Am granular 114 nucleolus,

=

Hqm (1 - 2 qn) Tuaaarageu

a a = a =
FAALTHLNUDLUILAREIA

1l

a Al tzll a =
AndlliFauNreuianaas

= a a -
Fewasluilinaearedsad
gzely S-phase WWaATIALAN
fameny

Am fine granular Tu G2-phase,

doulaslulmumnduantniu
30-50 90

A fine granular 1w
nucleoplasm uazFadugali
@21 nucleolus

U fiber ARNEN@ALNLTY

L&A1 fiber ARNEIF1LU

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

CENP-A, B (C)

SSA/Ro, SSB/La, Mi-2,
TIF1Y, TIF13,

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

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

PM/Scl, B23, Th/To,
nucleolin, No55/5C65
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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(ICAP) fuuaudlauLazlsafineadag

Fagluuy

ANHULNITITAILAS

a aa o
LAUALAUNLNEIUDN

Tsaditnandag

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¥aNein
lalananau

=3 a A v
ANARIALANAZLREALNBLANTE
homogeneous

anaaanyialaiananan

A granular PIANLTLIY
lalananau

- 4o .
Am granular NUTeLINg
Tpdes

il - uazaenan Ndau
lalananan

An®91 Centriole

AARIY spindle apparatus

B spindle apparatus,
granularsl,uiztlx interphase
Aadau midbody

14 Chromosome 18452812 pro

LAY metaphase ARANHILE
1lu dot

Alpha-actinin, vinculin
GW182, Su/Ago2, Ge-1

Ribosomal P-protein,
PL-7,PL-12
Jo-1/histidyl-tRNA
synthetase

PDC-E2/M2, BCOADC-E2,
OGDC-E2, E10Lsubunit of
PDC, E3BP/protein X
Giantin/macrogolgin,
golgin-95/GM130, golgin-
160/97/245

IMPDH2, others

Pericentrin, Enolase,
ninein, Cep250, Cep110
HsEgb

Centrophilin

Aurora kinase B, CENP-E,
MSA-2, KIF-14, MKLP-1
Modified histone H3,
MCAT1

Myasthenia gravis, UC,CD
PBC, SARD, neurological
and autoimmune conditions
SLE, anti-synthetase
syndrome, PM,DM
anti-synthetase syndrome,
PM/DM

PBC, SSc, rare in other
SARD

Rarein SjS, SLE, RA, MCTD

HCV patients post-IFN/
ribavirin therapy, rare in
SLE, Hashimoto’s and
healthy controls

Rare in SSc, Raynaud,
Infection

Rare in §jS, SLE, other
SARD

SjS, SLE, other

Rare in SSc, Raynaud,
malignancy

Rare in discoid lupus
erythematosus, chronic
lymphocytic leukemia, SjS

and polymyalgia rheumatica

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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Enzyme immunoassay (EIA)
ﬂ@@ﬁm"ﬁuquﬁq@ﬂ"mﬁzﬁ'qumm ANA (sl
WasdfiAntsasfisnldmatia EIA Tun1snmadanses
e (screening test) WAZNNIATIAULLANLNIE
(specific antibodies test) Lﬁmmnmmmm:mwé’w
ieadnlulfld Tnavalildw&nnns indirect ELISA
(Enzyme-linked immunosorbent assay) sluﬂiﬂj‘ﬁl lu
nMsAsaRANselsd aziaden solid phase A28IA1T
grima1n HEp-2 cell %138 recombinant protein WAL TRA
fouii meraRnRINLRTeNRae conjugated anti-human
immunoglobulin AReaandae ol TAHATIADININ
(uan/an) Haonwlage Asnuilyminauaniiaw iy
Az lduannis ELISA 138 usumnsaasnnsas ANA
Al%uaay wid nauansdudesnsad usulaeld
wdnnnz IIF 99 a1nnnsias EIA feruwiuneudiaud
\ARLLU solid phase ldwllaudiunisldimad HEp-2
AedmeunFaLeunNmade L ANA 3519NGAT IIF
uaz solid phase immunoassay luFaagNLALATUNLIY
IF fpanalegendn luanei ausimzangy @2
FaruALR uA wnLeuAawly EIA Wunnty ey
Allaliigedo feRvedit EIA AeannsonmaueuAved
500 19G, IgM vise 1gA 'I& uananniig EIA daflenldly
AR LOUR AT AN NN A aLauR 1auTTialaT e
‘Wﬁd U LauFUaAMA® dsDNA, Nucleosomes, Histones,
RNP/Sm, Sm, SSA/Ro, SSB/La, Scl-70, DFS-70 Lilusi

57 250 11
MA 55 M5
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" ~ Jd e . .
wreanamuauRLeAtlugafinadeiulsn connective
tissue disease (CTD) Naulals ausadn@erFunosls
TALaLl

Multiplex immunoassay (MIA)

'
aa o a

dudgnnsasamuaufueananniznaaail
Talunanaaaiu luntaznadunatin ldag luies
Ufjuinns Idur watia Line immunoassay waz Multiplexed

bead-based immunoassay

Line immunoassay (LIA)

AIaMLALALATAN NN Tneld recombinant
antigen FARILULEY nitrocellulose L& uLN9 i Tu
sruwmdaiituuelf vasinfitensui vaeda G
anti-human 1gG 7RnaaIndatewle AANNLTNTD
LOLATHAAT UV NI AN AUIATA LAAYHANIINAFEL
dudenninan (qualitative) mmq@ﬁ'ﬁﬁmmﬂmﬂm&i
Wunisaaneufvesfediutlsznauaesianasg L
dsDNA, Nucleosomes, Histones, Sm, RNP/Sm, SSA/Ro,
SSB/La, CENP-A/B, Scl-70, PCNA, DFS70 Lilusiu uay
naxN myositis autoantigens L1 Mi-2, MDAS, NXP2, SAE1,
Ku, Jo-1, PL-7, PL-12, PM/Scl Wag Ro52 Lilusiu AUARS
lugdl 5 A3anmnsavinlding srunalneldlsunsa
uwﬂgﬁmf«uwuﬂﬂyﬁﬂﬁa‘t,l,ﬂ@m esannuondilsidnia

WA T AT
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Multiplexed bead-based immunoassay (MBA)
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