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PE3IOME

AxTyanbHicTb. [liarHocTMka ayTOiMyHHUX 3axBOPIOBaHb 3anuacTbCs CKNagHUMm
GaratoeTanHMM MpOLECOM, SIKMA BKMHOYAE Pi3HOMaHITHI MeToan nabopaTopHUx
pocnigpkeHb. 30M0TUM CTaHAAPTOM CEPONOriYHO| AiarHOCTUKM CUCTEMHUX 3axBOpHo-
BaHb CMOMYYHOI TKaHWHW € peakuis HenpsMol iMyHodnopecueHuii Ha HEp-2 kni-
TMHax. Pesynbtatom Takoro [OCNIAXEHHS € onuc MopdOororiYyHOro naTepHy
(Tuny cBiTTiHA) HEp-2 KNiTWH, WO KOpentoe 3 BignoBiAHMMM ayToaHTUTINaMm i 403Bonsie
cnpsiMyBaTu noganblly AiarHOCTMKY. HailHoBiwa Ta HawnoBHiwa crnpoba BU3HauUTU
Ta onucaTtu TUNW CBITIHHA Hep-2 KNiTWUH Npu peakuii Henpamoi iMyHodnoopecueHu;ji
6yna 3pobneHa B pamkax MixHapogHoi norogxyBanbHOI Pynu TUMIB CBITiHHA
aHTUsigepHux aHTuTin (AAA) (aHTuHykneapHux aHtutin (AHA)) (ICAP).

Meta po6oru — apgantyBatM HomeHknatypy ICAP ans cTBOpeHHS HauioHanbHWMX
HaCcTaHOB B YKpaiHCbKii CUCTEMi OXOPOHW 300POB’S.

Matepianu Ta Metoau. OCHOBOK CTBOPEHHS YKpaiHCbKOI aganTauii crnyrysanu
maTtepianv MixxHapoaHoi norog)yBanbHOI rpynu TUNIB CBITIHHA aHTUSAEPHUX aHTUTIN.
Pe3synbraTi Ta ix 06roBopeHHs. Y cTaTTi po3rnsHyTi Ta onucaHi pi3Hi TUNK CBITiHb
i3 BBEOEHHSAM YKPaiHOMOBHUX TEPMIHIB ANS BUKOPWUCTaHHA Nig Yac onucy pesynbraTiB
peakuii HenpsaMoi iMyHodntoopecueHuii Ha HEp-2 knitnHax.

BucHoBKuU. |13 BNpoBagXeHHSIM Ta YHiBepcanbHUM BUKOPUCTAHHSAM YKpaiHCbKOi adan-
Taujii HomeHknaTypu MixxHapogHOI norodKyBanbHOI Fpynu TUMIB CBITIHHA aHTUSAEPHUX
aHTUTIn nabopaTopHa QAiarHoCTMKa ayTOiIMYHHMX 3axBOPKOBaHb CMOMYYHOI TKaHUHU
HabnuanTbCcs A0 MiXKHAPOAHWX CTaHAapTiB, WO CTBOPUTL KOMOPTHI YMOBU iHTerpauii
MiXHapOOHUX NPOTOKOMIB [AiarHOCTMKM Ta fiKyBaHHS CUCTEMHUX 3axXBOPHOBaHb
CMOMYyYHOI TKaHUHMN.

Tapacos €.B., KyptoBa M.M., Konbuosa L.I, Wes4yk I1O., Mpy3eBcbkuit O.A. YkpaiHcbka aganTauis HOMeHKaTypu
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ABSTRACT

Background. Diagnosis of autoimmune diseases remains a complex multi-stage
process that includes various methods of laboratory testing. The gold standard for
serological diagnosis of autoimmune connective tissue disorders is the indirect
immunofluorescence assay (IFA) on HEp-2 cells. The result of the test is a description
of the morphological pattern observed in the assay, which correlates with the
corresponding autoantibodies and allows to direct further diagnostics. The most
recent and most comprehensive attempt to describe HEp-2 IFA patterns was made

by the International Consensus on Antinuclear Antibody (ANA) Patterns (ICAP).
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Purpose. Ukrainian adaptation of the ICAP nomenclature was developed to provide
for seamless harmonization and integration with international protocols.

Materials and methods. Ukrainian adaptation was based on the materials the
International Consensus on Antinuclear Antibody (ANA) Patterns (ICAP).

Results. Ukrainian nomenclature of HEp-2 IFA patterns is provided in accordance
with ICAP nomenclature, to be used a tool for comprehensive description of HEp-2 IFA
results and guidance for clinicians.

Conclusions. With the introduction and universal use of the Ukrainian adaptation of
ICAP nomenclature, the laboratory diagnosis of autoimmune connective tissue diseases
is approaching international standards, which creates conditions for the integration
of international protocols for the diagnosis and treatment of these pathologies.

Tarasov YeV, Kurtova MM, Koltsova IH, Shevchuk AYu, Gruzevskiy OA. Ukrainian adaptation of the nomenclature
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BCTYN

AHTUHYKNeapHi aHTutina (AHA) € BaxnusBum pfiar-
HOCTUYHMM MapKepPOM CUCTEMHUX 3aXBOPIOBaHb CroMyy-
HOI TKaHuHW. 3a3Buyail, HasBHiCTb AHA Bu3HayaeTbCcH
3a [OMNOMOrol peakuii Henpsmoi iMyHodnoopecueHu;ii
(PHI®) Ha HEp-2 kniTuHax.

HalHoBiwa Ta HavnoBHiwa cnpoba BU3Ha4MTU Ta
onucaTty TUNK CBITIHHA Hep-2 KNiTUH npw peakuii Henps-
Moi imyHodnoopecueHLii Byna 3pobrneHa B pamkax Mix-
HapoaHOI norodXyBanbHOI rPYNU TUNIB CBITIHHA aHTUS-
AepHux aHtutin (AAA) (aHTMHYKneapHux aHtutin (AHA))
(ICAP). HomeHknatypa ICAP € 6asoto onsa onucy Tunis
CBIiTIHHA HEpP-2 kniTMH Ta Moxe ByTu BUKOpUCTaHa sk Oc-
HOBa [ANs CTBOPEHHS HaLioHaNbHNX HAaCTaHOB, K Lie Byno
3pobneHo B iHLWKX KpaiHax, Hanpwknag, y bpasunii [1].

3 ornsggy Ha pekomeHpauii €sponencbkoi deae-
pauii nabopatopHoi meauumHn (EFLM), Komitety 3i
cTaHpapTtusauii aytoaHtutin (EASI), wo € nigkomitetom
KomiTeTy 3 ouiHkn €kocTi Ta craHgapTtu3auii MixHa-
poaHoro o6’eaHaHHA iMmyHonoriyHnx ToBapucts (IUIS) Ta
ICAP, ansa Toro, wob mMakcumanbHO nepegatu KniHiYHO
3Havywy iHdopmauito, pesynstatn HEp-2  ckpuHiHry
pEeKOMeHO0BaHO MPeACTaBNATM He TiMbKM i3 BKa3aHWM
TMnom cBiTiHHA HEp-2 knituH, a 1 Tutpom (Hambinblue
poO3BedEHHs, WO Aa€e MO3UTUBHUIN pesynbraTt) Ta CKpu-
HIHFOBUM PO3BEAEHHAM, L0 BUKOPUCTOBYETLCSA [2].

Meta pobortu — apantyBatu HomeHknatypy |ICAP
ONS CTBOPEHHSA HaLioOHanbHMX HacTaHOB B YKpaiHCbKin
CMCTEMi OXOPOHW 300POB’S.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Y Kkoonepadii 3 MiKHapOOHOK MOrogXKyBarbHOK

INTRODUCTION

Antinuclear antibodies (ANA) are an important
diagnostic marker of systemic autoimmune rheumatic
diseases (SARD). Usually, the presence of ANA is
determined using the indirect immunofluorescence
assay (IFA) on HEp-2 cells.

The most recent and comprehensive attempt to define
and describe the fluorescence patterns of Hep-2 cells
by indirect immunofluorescence was made by the Inter-
national Consensus on Antinuclear Antibody (ANA)
Patterns (ICAP). The ICAP nomenclature is the basis for
describing morphological patterns observed in the in-
direct immunofluorescence assay on HEp-2 cells and can
be used as a basis for creating national guidelines, as has
been done in other countries, for example in Brazil [1].

In view of the recommendations of the European
Federation of Laboratory Medicine (EFLM), the Commi-
ttee for Standardization of Autoantibodies (EASI), which
is a subcommittee of the Committee for Quality
Assessment and Standardization of the International
Union of Immunological Societies (IUIS) and ICAP, in
order to maximize the relaying of clinically relevant
information, HEp-2 screening results are recommen-
ded to be presented not only with the HEp-2 IFA patterns,
but also with the titer (highest dilution that gives a posi-
tive result) and the screening dilution used [2].

Objective — of this work was to adapt the ICAP
nomenclature for the creation of national guidelines in
the Ukrainian health care system.

MATERIALS AND METHODS

In cooperation with the International Consensus on

rpynoto  ICAP 6yno cdopmoBaHo rpyny 3 ykpaiH-  Antinuclear Antibody (ANA) Patterns (ICAP), a working
cbkoi apanTauii HomenknaTypu ICAP ([3], amB. group on the Ukrainian adaptation of the ICAP nomen-
Ornsag nitepatypu 388 Literature review
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https://www.anapatterns.org/) no sikoi yBiwnM cneuia-
nictm 3 nabopaTopHOi OiarHOCTUKM CUCTEMHUX 3aXBO-
ptoBaHb 3 pi3HMX NabopaTopHUX LEeHTPIB YKpaiHu.
IntocTpauii, BUKOpUCTaHi B cTaTTi, Hanexatb MixHa-
POAHIV norogKyBarbHin rpyni TUNIB CBITIHHA aHTUsSAep-
HUX aHTUTIN. [NnA KOXHOro Tuny CBITIHHA OMNWCaHOro
HWXKYe MOXHa 3HaWTM [JodaTkoBy iHopMmauilo Ta
306paxeHHs Ha BeG-pecypci NOroapkyBarnbHOI rpynu.

PE3YABTATU TA iX OBFOBOPEHHS

TepMiH «aHTUHykneapHi aHTUTiNna», abo AHA
(iHopi aHTUsigepHi aHTuUTina, a6o AAA), LWUMPOKO BUKO-
PUCTOBYETBCA B KMiHIYHMIA Ta nabopaTopHi npakTuui
ocTtaHHi 50 pokis. [poTe NPUKMETHUK «aHTUHYKINeapHi»
B AHA He BKkNioYae aHTUTINA OO0 «He-A0epHUX» aHTu-
reHiB KnitTMHW, WO Takox BxoasaTb Ao AHA-aHTuTIn.
HesBaxatoun Ha ue, TepmiH AHA 36epiraetbesa 3 ornagy
Ha iCTopilo Ta 3py4YHICTb BUKOPUCTaHHA. ToMy y BUNaaKy
BUSIBMEHHS YiTKOrO LMTONNa3MaTUYHOro Yu MiTOTUYHOIO
CBITIHHA nig Yac peakuii HenpsaMoi iMyHodnyopecueHuii
pesynstat AHA Byae iHTEpNpPeToBaHO SIK MO3UTUBHUIA.

Binbwicte TuNiB cBiTiHHA HEp-2 knitTuH posaineHo
Ha Taki rpynu: saepHi, uMTonnasMaTuyHi Ta MITOTUYHI;
HeraTVBHWA TUN CBITIHHA BigHECEHO OO0 OKpeMmoi rpynu.
HomeHknatypa Ta pgepeBo knacudpikauii npuBegeHo
Ha pucyHky 1. HomeHknatypa ICAP BuUpi3HA€ Tunu CBi-
TiHHS, siKi MaloTb BU3Ha4vaTUCcs BciMa nabopaTtopisivu,
wo npoBoaATb HEp-2 ckpuHIiHr (KOMNETEHTHUIA piBeHb)
Ta Ti, igeHTUdikauis skux € Ginbw cknagHow Ta BUMa-
rac BWUCOKOI kBanicpikauii cneuianicTis, O BMKOHYIOTb
JocrnigXeHHs (eKCNepTHUIN PiBEHb).

Bapto 3ayBaxuTu, WO iCHyloMe PpO3MNOdineHHs Ha
KOMMETEHTHUIA (NOMapaH4yeBi KOMIpKU) Ta ekcnepTHWUW
(3eneHi KoMipkn) piBHI € TIMYaAcOBUM Ta MOXe 3 YacoMm
3MIHATUCA Yy 3B’A3KY 3 HAKOMWYEHHAM HOBUX AaHWX Ta
OHOBIEHHAMU KOHCeHcycy. MpoTe, TUNK CBITIHHS KOMMe-
TEHTHOro pIiBHA HAacCTIIHO PeKoMeHOOBaHO A0 Bugadi.
Tvnu CBITIHHA KOMMETEHTHOrO piBHA po3TalloBaHi Yy
BEpPXHbOMY piBHI AepeBa knacudikauii. KoxHomy Tuny
CBITiHHS BignoBigae kopg, sIKMiA BKa3aHO Mig MOro Ha3Bok
y BignoBigHin koMmipui. Tak, Hanpuknag, roMoreHHomy
SAepHOMY TuMy CBITiHHA Bignosigae kog AC-1 (anti-cell
pattern 1 — AC-1). BukopuctaHHsa kody [03BONS€ nerko
i 0B’EKTUBHO OLHWTW TUMN CBITIHHSA, @ TaKoX O03BONSE
nerko 3HanWTW JopaTtkoBy iHcdopmauilo Ha Beb-pecypci
koHceHcycy Ha canti ICAP (www.ANApatterns.org).
MpusHaueHHss AC kopiB 3a3Buyanm BigbyBaeTbcs 3niBa
HanpaBoO Ta 3Bepxy BHM3. Tak, AepeBO knacudikauii
cTaHoM Ha BepeceHb 2021 poky MicTutb 13 TuniB
CBIiTiHHA KOMMETEHTHOro PiBHA. 8 3 HWUX Hanexartb A0
rpynM sigepHoro TUMY CBITiHHSA, @ came: FOMOFeHHWN,
WiNnbHWIA  ApiOHO3EPHUCTUIA, LIEHTPOMEPU, 3EPHUCTUN,
OKpeMmi TOYKM B s4pi, saepueBui, sigepHa membpaHa
Ta nneomopdHuin. Pewta 5 TuNiB CBITIHHA KOMMNETEHT-
HOro piBHA HanexaTb 4O LUMTOMNasmMaTuyHOro Tumy:
BOIOKHUCTUIN, 3EPHUCTUN, MiTOXOHApianbHUA, onbaxi-
noAioHWIA, NanuykM Ta Kinbusa. BuABNeHHA oCTaHHBOro
3anexutb Big HEp-2 kniTwH, WO BMKOPUCTOBYIOTHCS
ana HEp-2 ckpuHiHry [4—6]. Bapto 3ayBaxuTtu, LWO
He BCi MOXNUBI TUNW CBITIHHA BKMNOYEHO OO0 Knacudi-
Kauii i 3MiHW MOXNUBI B HOBUX OHOBIIEHHSX KOHCEHCYCY.

clature ([3], see https://www.anapatterns.org/) was for-
med, consisting of specialists in laboratory diagnostics
of systemic diseases from various laboratory centers
of Ukraine.

The illustrations used in the article belong to the
International Consensus on Antinuclear Antibody (ANA)
Patterns (ICAP). For each pattern described below,
additional information and images can be found on the
consensus web-page.

RESULTS AND DISCUSSION

The term antinuclear antibodies, or ANA, has been
widely used in clinical and laboratory practice for the
past 50 years. However, the adjective «antinuclear»
in ANA does not include antibodies to «non-nuclear»
cell antigens, which are also included in ANA anti-
bodies. Despite this, the term ANA is retained due to
history and ease of use. Therefore, if clear cytoplasmic
or mitotic pattern is observed during HEp-2 IFA, the
ANA result will be interpreted as positive.

Most types of HEp-2 cells patterns are divided
into the following groups: nuclear, cytoplasmic and
mitotic; the negative pattern is assigned to a separate
group. The nomenclature and classification tree are
shown in Figure 1. The ICAP nomenclature distin-
guishes patterns that should be identified by all labo-
ratories performing HEp-2 screening (competent level)
and those which identification is more difficult and
requires high qualification of the specialists performing
the assay (expert level).

It should be noted that the existing division into
competent (orange cells) and expert (green cells)
levels is temporary and may change over time due to
the accumulation of new data and consensus updates.
However, competent level patterns are strongly recom-
mended to be reported. Competent level patterns
are located at the top level of the classification tree.
Each pattern corresponds to a code that is indicated
under its name in the corresponding cell. So, for example,
the code AC-1 (anti-cell pattern 1 — AC-1) corresponds
to a nuclear homogeneous pattern. Using the code
makes it easy and objective to assess the pattern, and
makes it easy to find additional information on the con-
sensus page on the ICAP site (www.ANApatterns.org).
Assignment of AC codes is usually from left to right
and top to bottom. The classification tree as of
September 2021 contains 13 types of competent
level patterns. 8 of them belong to the group of
nuclear pattern, namely: homogeneous, dense fine
speckled, centromere, speckled, discrete nuclear dots,
nucleolar, nuclear envelop and pleomorphic. The re-
maining 5 types of competent-level patterns belong
to the cytoplasmic type: fimbrillar, speckled, mitochond-
rial, Golgi-like, rods and rings. Detection of the latter
depends on HEp-2 cells used for HEp-2 screening [4—6].
It is worth noting that not all possible types of fluores-
cence patterns are included in the classification and
changes are possible in new updates of the consensus.
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Tunu cBiTiHHA HEp-2
» < KNiTHH

INNA3MaTHYHKN

KomnetenTHui pigeHb
EKCnepTHWiA piBeHb
© | Meragazna nnactumka 3abapsnena
*Classification tree updated September 2021

Puc. 1. HomeHnknatypa Ta gepeBo knacudikauii Tunis cBiTiHHA HEp-2 kniTuH

Competent-level
Expert-level report

5 Metaphase plate is stained

*Classification tree updated ber 2021

Fig. 1. Nomenclature and classification tree of HEp-2 cells patterns.

flAepHi TMNu CBiTiHHA

ApnepHi TMNM CBITIHHA BM3HAYalTLCA SK Taki, LIO
OEMOHCTPYOTh ontoopecLeHuito Hykneonnasmm HEp-2
KNiTUH B iHTepdasi, B He3anexHOoCTi Big TOro 41 3abaps-
JNIEHNA KOHAEHCOBAHMIN XPOMATWH KMiTWH, WO AiNSATbCA.
3anexHo Big xapakTepy 3abapBneHHSA Hykneonnasmvu B
iHTepasHMx KniTMHax BUpPi3HAOTL 15 saepHMX TUNIB CBI-
TiHHA (Tabnuus 1). HomeHknaTtypa saepHUX TUNIB CBITIHHSA
0a3yeTbCsl Ha XapaKTepUCTULi CBITIHHA HyKeonnasmm
(romMmoreHHe 4mM 3epHUCTE) Ta CYOKOMMOHEHTIB saapa
(spepus U ueHTpomepwn). FTOMOreHHUIN, 3ePHUCTUI, LEH-
Tpomepu Ta aaepus — Le TFofoBHI rpynu TUMIB CBITIHHS,
WO crig BpaxoByBaTW Ha KOMMETEHTHOMY PiBHi y BCiX
nabopaTopisix, Wwo BUKOHYTb HEp-2 CKpUHIHT. AKLWwo icHye
acouiaList MiXk TUMOM CBIiTiIHHA Ta BigNoOBiAHUM aHTUIEHOM,
TO ANS AOro OMNMCYy BUKOPUCTOBYETHCS Ha3Ba aHTUreHy
3 AofaBaHHAM «-nodibHui» (Hanpuknag, PCNA-nogibHuin
TUN CBITiIHHA). BapTo 3ayBaXuTu, WO BUKOPUCTAHHS
TEPMiHY «-NMOAIGHUA» ONs OMUCY CBITIHHA He BUKIOYae
HEeOOXiOHOCTi BMKOPWUCTAHHA MoganblUMX [OCHiaKeHb
ansa nigTBepaKeHHs cneundivyHocTi aHTUTIN. Tak, Hanpuk-

Nuclear patterns

Nuclear patterns are defined as those demonstra-
ting fluorescence of the nucleoplasm of HEp-2 cells in
interphase, regardless of whether the condensed chro-
matin of dividing cells is stained or not. Depending on
the nature of nucleoplasm staining in interphase cells,
15 types of nuclear patterns are distinguished (Table 1).
The nomenclature of nuclear patterns is based on the
characteristics of the fluorescence of the nucleoplasm
(homogeneous or speckled) and subcomponents of
the nucleus (nucleoli or centromeres). Homogeneous,
speckled, centromeres, and nucleoli are the main groups
of patterns that should be considered competently in
all laboratories performing HEp-2 screening. If there is
an association between the pattern and the corres-
ponding antigen, then the name of the antigen with the
addition of «-like» is used to describe it (eg, PCNA-like
pattern). It should be noted that the use of the term
«-like» to describe the fluorescence does not preclude
the use of further immunoassaysto confirm the specificity
of the antibodies. Thus, for example, Western blotting,
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nag,

BECTepH6J'IOTVIHF,

iMyHoMpeuuniTauis,
iMmyHOaMY3is, iIMyHODEPMEHTHUIA aHani3, NiHinHi 6noTu,
XeMinoMiHicLeHUIst Ta iHWi MeToan MOoXyTb OyTu BMKO-
pucTaHi ansa nigTBepAXeHHs cneunivHOCTi aHTUTIN.

noaBinHa

antibody specificity.

Ta6nuusa 1. AgepHi TNy CBITIHHA y BIQNOBIAHOCTI 40 XapakTepy CBIiTiHHS
OKPEMWX KOMMOHEHTIB iHTEpdasHUX aaep Ta CBITIHHA KNiTUH, WO AinaTbes
Table 1. Nuclear patterns defined by reactivity with distinct nuclear compartments

in interphase cells and staining of mitotic cells

immunoprecipitation, double immunodiffusion, enzyme-
linked immunosorbent assay, linear blots, chemilumine-
scence, and other methods can be used to confirm

XapaktepucTuka cBiTiHHA / Characteristics of fluorescence

KoHpeHcoBaHui MetadpasHa MiToTnyHui IHTepdhasHa
Hykneonnasma Anepus XpOMaTuH uuTonnasma anapar uuTonnasma
Nucleoplasm Nucleoli Metaphase Metaphase Mitotic Interphase
chromosomal plate cytoplasm apparatus cytoplasm
1 2 3 4 5 6 7
AnepHnn [omoreHHe [omoreHHe
romoreHHun (AC-1) Homogeneous e Homogeneous _ _ _
Nuclear
homogeneous (AC-1)
AnepHun WinbHW [OpiGHi [pi6Hi reTeporeHHi
ApibHo3epHucTun (AC-2) reTeporeHHi rpaHynu
Nuclear dense fine rpaHynu - Heterogeneous - - -
speckled (AC-2) Heterogeneous fine speckles
fine speckles
AnepHuit OpHakosi Lndpy3Hi ApibHi
Opi6HO3epHUCTUI | ApiBHI rpaHynn rpaHynm
(AC-4) Uniform +/—- - Diffuse fine speckles - -
< Nuclear fine fine speckles
E E speckled (AC-4)
2§ |Aneprun KpynHi rpaHynu Lndpy3Hi apibHi
@ & | senukolrpy6o pi3Horo poamipy rpaHynu
@ 3epHuctuin (AC-5) | Variably sized Diffuse fine speckles
Nuclear large speckles B B B B
large/coarse
speckled (AC-5)
‘5 & | MHOXuMHHI agepHi | ~10 To4ok Pigko nooguHoki
T8 | Touku (AC-6) ~10 dots TOYKM +
@ 5 | Multiple nuclear B Rarely occasional - B B
; S dots (AC-6) dots
Qe MoopuHoki saepHi | 1-6 Toyok Pigko nooguHoki
= Q
Z® |ToukM (AC-7) 1-6 dots _ TOYKMN _ _ _
2 3 | Few nuclear Rarely occasional
OB |dots (AC-7) dots
LieHTpomepu (AC-3) 40-80 Touok 40-80 To4ok
Centromere (AC-3) 40-80 dots po3TaLloBaHi
- B3[0BX XPOMATUHY - - -
40-80 aligned dots
Anepuesunn [omoreHHe [Andy3Ho romoreHHe
romoreHHuii (AC-8) Homogeneous Diffuse
Homogeneous B B homogeneous B B
nucleolar (AC-8)
’E & |Anepuesui KpynHosepHucTe, | MNeprxpomocomHe
o] o g . ; !
%% g)lﬁ,crl:osmm (AC-9) _ HepiBHOMipHe Perichromosomal o _ _
&3 py Large granular
& Z [nucleolar (AC-9)
Anepuesuin [pibHo3epHucTe | 1-5 Ackpasux
ToukoBuin (AC-10) _ Fine speckled Touok (NOR) e _ _
Punctate 1-5 bright pairs
nucleolar (AC-10) of spots (NOR)
MemGpaHHui [omoreHHe OundoysHe
ofHOpIAHWUIA CBITIHHSI iAepHOI Diffuse
© (AC-11) MeMbpaHu
9 - - - -
ey Smooth nuclear Homogeneous
&% |envelope (AC-11) | staining of
H GEJ nuclear envelope
i & | MembpaHHui 3epHucre [oMoreHHe/LinsHe
é% 3epHUCTUN CBITIHHSI iAepHOI ApibHo3epHuCTE
g3 |(AC-12) Mem6paHm Homogeneous/
& Punctate nuclear | Granular staining - - dense speckled - -
envelope (AC-12) | of nuclear
envelope
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MponoBxeHHst Tabnuui 1

Continuation of the table 1

1 2 3 4 5 6 7
PCNA-nogi6Hun BapiabenbHe Mo3uTneHe
(AC-13) 3epHuUcTe B Mi3Hin S-chasi
s PCNA-like (AC-13) | B S-chasi miTody | Positive in late
S o . X - - - -
é g Variably sized S-phase
85 speckles
z g in S-phase cells
2 E CENP-F-nogibHuii | ApibHo3epHucTe 40-80 To4ok OndysHe MiXKKNITUHHWIA
c (AC-14) B G2-chasi miTosy po3TaLLoBaHi Diffuse MiCTOK
CENP-F-like Fine granular - B3OBX XPOMaTUHY Midbody -
(AC-14) in G2-phase 40-80 aligned dots
[HK Tonoizomepasa OndysHe OpiGHO3epHNUCTE Hi>XHa ciTka Big Hi>XHa CiTka Big
I-nopi6Huin (AC-29) ApibHo3epHucTe CBITIHHA Ta nepuHyKkneapHoro nepuHyKkneapHoro
DNA topoisomerase | Diffuse iHTeHCcMBHE npocrtopy Ao npocTopy Ao
(topo I)-like (AC-29) fine speckled cBiTiHHA NOR uuTonnasaMmyHoi yuTonnasammyHoi
e Fine speckled MeMbpaHu _ MembpaHnu
and strong Delicate network Delicate network
staining of NOR radiating from the radiating from the
perinuclear area perinuclear area
towards the plasma towards the
membrane plasma membrane

AHTUreHHi acoujiauii Ta CUHOHIMM 3rigHO 3 ricTONOo-
riYHOK HOMEHKMaTypolo HaBedeHi B Tabnuui 2. [lo Tabnu-
Ui TaKOXX BHECEHO ayTOaHTUIeHM, a TakoX 3aXBOPHOBAHHS,
LLIO acoLiioBaHi 3 AA4epHMMU TUNAMK CBITiHHS.

Antigenic associations and synonyms according to

Ta6nuus 2. MNonepegHs HOMeHKNaTypa SAepHUX TUNIB CBITiHHS,
a Takox ix acouiauii 3 aHTUreHaMu Ta 3axBOPOBaAHHSAMU
Table 2. Previous nomenclature of nuclear patterns
and association with specific antigens and diseases

histological nomenclature are given in Table 2. The table
also includes autoantigens, as well as diseases asso-
ciated with nuclear patterns.

MonepenHs HOMeHKnartypa

Tun cBiTiHHSA / ANA pattern h
Previous nomenclature

Acoujauia 3 aHTUreHom
Antigen associations

AcoujaLis i3 3aXBOpOBaHHAM
Disease association

1 2 3

4

5

AnepHuii romoreHHuid (AC-1) AndpysHuia
Nuclear homogeneous (AC-1) Diffuse

anHK, Hykneocomu, ricToHu
dsDNA, nucleosomes, histones

CYB, MeankameHTO3HUIA
YepBOHUI BOBYAK, HOBEHINbHUIA
ipionaTuyHMiA apTpuT

SLE, drug-induced lupus,
juvenile idiopathic arthritis

LLinbHWIA apibHo3epHucTuid (AC-2)
Nuclear dense fine speckled (AC-2)

DFS70/LEDGF

Pigko npu CYB, CLU, CC[
Rare in SLE, SjS, SSc

AnepHun
Opi6Ho3epHUcTUn (AC-4)
Nuclear fine speckled (AC-4)

OpibHWI rpaHynapHUii
Small granular

SS-A/Ro, SS-BlLa, Mi-2, TIF1y,
TIF1B, Ku

CLl, CcYB, AM, cCO/Mm
nepexpecHuii CUHAPOM
SjS, SLE, DM, SSc/PM overlap

AnepHuii Benuko/rpy6o
3epHucTuin (AC-5)
Nuclear large/coarse speckled

Cnnaiicocomu/sgepHui
MaTpuKe
Spliceosome/nuclear matrix

3epHucTuii /
Speckled

hnRNP, UTRNP, Sm,
PHK nonimepasa Il
hnRNP, UTRNP, Sm,
RNA polymerase IlI

33CT, CYB, CCA
MCTD, SLE, SSc

(AC-5)
MHOXWHHI saepHi Toukn (AC-6) 6-20 To4yok B saapi, NSpl,
Multiple nuclear dots (AC-6) PML Tinbus
6-20 nuclear dots, NSpl,
PML bodies

Sp-100, PML (Tinbus
npomienounTapHoi nenkemir)
6inku, MJ/NXP-2

Sp100, PML proteins, MJ/NXP-2

neL, C3CT, AM/MM
PBC, SARD, PM/DM

MooawmHoki saepHi Toukn (AC-7) 1-6 To4oK B A4pi,

OKpeMi ToukM B A4pi
Discrete nuclear dots

p80-koiniH, SMN

CLL, CYB, CCL, MM,

Few nuclear dots (AC-7) KoiniHoBi Tinbus, Tinbusa Kaxans | p80-coilin, SMN 6e3CMMNTOMHI NauieHTn
1-6 nuclear dots, coiled body, SjS, SLE, SSc, PM,
Cajal bodies asymptomatic individuals
LieHTpomepu (AC-3) KiHeToxopw CENP-A/B (C) JlimiToBaHa wkipHa CC[, NBL,
Centromere (AC-3) Kinetochore Limited cutaneous SSc, PBC

Anepuesuii romoreHHNin (AC-8) -
Homogeneous nucleolar (AC-8)

PM/Scl-75, PM/Scl-100, Th/To,
B23/Hykneodpo3miH, HyKneoniH,
No55/SC65
PM/Scl-75, PM/Scl-100, Th/To,
B23/nucleophosmin, nucleolin,
No55/SC65

ccA, cca/mm
nepexpecHuin CUHOPOM
SSc, SSc/PM overlap

Apnepuesun / Nucleolar

Anepuesuii rpyakosuii (AC-9) - U3-snoRNP/chi6punsapuH cca
Clumpy nucleolar (AC-9) U3-snoRNP/fibrillarin SSc
Anepuesuii ToukoBuin (AC-10) Anepuesuii 3epHUCTUI PHK nonimepasa I, hUBF/NOR-90 | CCQ, CLU
Punctate nucleolar (AC-10) Nucleolar speckled RNA polymerase |, hUBF/NOR-90 | SSc, SjS
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MponoBxeHHst Tabnuui 2
Continuation of the table 2

1 2

3

4

Mem6paHHuii ogHopigHuin (AC-11)
Smooth nuclear envelope (AC-11)

MepudepunyHe CBITIHHA
saapa, saepHa membpaHa,
MembpaHHuI

Nuclear rim, nuclear
membrane, membranous

NawmiHit A,B,C a6o
nimiHiH-acoujinoBaHi Ginku
Lamins A, B, C,

or lamin-associated proteins

CYB, CLL,
CepoHEraTMBHWIA apTpuT
SLE, SjS, seronegative arthritis

Mem6paHHwuit 3epHucTmii (AC-12)
Punctate nuclear

Mopwu saepHoi MembpaHmn
Nuclear membrane pores

Binku noposoro komnnekcy
sfepHoi MemGpaHu

neLy
PBC

envelope (AC-12)

ApnepHa membpaHa
Nuclear envelope

(Hanpwuknag, gp210)
Nuclear pore complex proteins

(e.g., gp22)
s PCNA-nogi6Hui (AC-13) _ PCNA CYB, iHLWi cTaHn
-5- = PCNA-like (AC-13) SLE, other conditions
S 6 | CENP-F-nogi6Huit (AC-14) MSA-3, NSp-II CENP-F OHkonoriyHa natonoris,
£ 5 | CENP-F-like (AC-14) iHLWi CTaHw
2 g Cancer, other conditions
C

Scl-70-noai6Huin, Scl-86,
DNA Topo |

[HK Tonoisomepasa |-nogibHuin (AC-29)
DNA topoisomerase | (topo I)-like (AC-29)

Scl-70-like, Scl-86, DNA Topo |

cca
SSc

[OHK Tonoizomepasa |
DNA topoisomerase |

FfomoreHHun (AC-1)

FomoreHHWI sagepHui TMn cBiTiHHA (AC-1) ue nepLumn
rONMOBHUW TUM CBITiHHS, LLO Mae po3rnagaTtucs Ha Komne-
TEHTHOMY PpiBHi yciMa nabopartopisiMu, WO BUKOHYHTb
HEp-2 ckpuHiHr. BiH xapakTepun3yeTbCsa rOMOreHHOH0 i piB-
HOMIPHOI (ONOOPECLIEHLIIEI BCiET HyKNeonnasmu (puc. 2).
Apnepus MoxyTb OyTu 3abapsrieHi abo He 3abapBneHi
3anexHo Big KniTMHHoro cybecTparty. CupoBaTtku 3 BUCO-
KOK KOHLEHTpaUilo aHTUTIN MOXYTb [aBaTu iHTEHCUBHE
CBITiIHHA nepudepii iHTepdasHoro aapa. KoHaeHcoBaHMN
XPOMaTUH KNiTUH y MiTo3i (MeTadasa, aHadhasa Ta Teno-
¢asza) iHTEHCMBHO rOMOreHHO 3abapBreHunii. FoOMOoreHHUN
AOEepHUIA TUN CBITIHHA acouioBaHWA 3 aHTUTINaMuM OO
KOMMOHEHTIB XPOMAaTWUHY, TakmxX SK MOABIHWIA NaHutor
OHK, Hykneocomu Ta rictoHn. Bkpan Baxnueo gude-
peHuiloBaTU TOMOrEHHUA SOEpHUA TUMN  CBITIHHA BIg
WiNbHOrO ApiOHO3EPHUCTOrO TUMY CBITiHHS, OCKINbKM
BOHW MatoTb Pi3HY KMiHIYHY 3HAYMMICTb.

IAAGE BY - WERNER KLOTI & MANFRED HEROLD
L)

Homogeneous (AC-1)

Nuclear homogeneous pattern (AC-1) is the first
major fluorescence type that should be considered
competently by all HEp-2 screening laboratories.
It is characterized by homogeneous and uniform fluo-
rescence of the entire nucleoplasm (Figure 2). Nucleoli
can be stained or not depending on the cell substrate.
Sera with a high concentration of antibodies can give
an intense fluorescence of the periphery of the inter-
phase nucleus. Condensed chromatin of cells in mitosis
(metaphase, anaphase and telophase) is intensely
homogeneously stained. The nuclear homogeneous
pattern is associated with antibodies to chromatin
components such as double-stranded DNA (dsDNA),
nucleosomes, and histones. It is extremely important
to differentiate a nuclear homogeneous pattern from
a dense fine speckled pattern, as they have different
clinical significance.

Puc. 2. l'omoreHHuin agepHuii Tun ceiTiHHA (AC-1)
Fig. 2. Nuclear homogeneous (AC-1)

3epHucTui (AC-2, 4, 5)

HacTynHoio BaXnvBOK rPynok CBIiTiHb, LIO MaloTb
BM3Ha4YaTMUCA Ha KOMMETEHTHOMY PiBHi € 3€pPHUCTUI TUM.
Po3pisHsaoTb ApibHO3epHUCTMIN Ta Benunko/rpybosepHuc-
TWUI TUNW CBITIHHA 3anNeXHO Big PO3Mipy 3epeH B siapax

Speckled (AC-2, 4, 5)
The next important group of patterns, which should
be determined at a competent level, is the speckled
type. Distinguish fine speckled and large/coarse
speckled patterns, depending on the size of speckles
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iHTepdasHux KNiTuH. Tak Benuko/rpy6o3epHucTuii (puc. 5)
TMn cBiTiHHA (AC-5) xapakTepusyeTbCsi LiNbHUMK 3ep-
HaMu cepefHbOro po3mipy 3 BEMUKMMMK 3epHaMK No BCilA
Hykneonnasmi iHTepdasHux sgep. 3asBuyan, sgepus
Ta KOHOEHCOBaHWU XpoMaTuH He 3abapeneHi. AgepHui
OpibHo3epHucTuii (puc. 4) tun cBiTiHHA (AC-4) xapak-
TEpU3YETLCA PIBHOMIPHUM [PiGHO3EPHUCTUM CBITIHHAM
BCi€i Hykneonnasmu. Agepus MoxyTb OyTn 3abapsneHi
(Hanpuknag, SS-B/La a6o Ku) abo Hi. KoHaeHcoBaHui
XpOMaTUH KMITUH y MITOTUYHMX KniTuHax (MeTtadasa,
aHadasa Ta Tenodasa) 3a3Buyal He 3abapBreHWN.
Lintonnasma «knitmH y meTadasi npu Benuko/rpybo-
3€pHUCTHOMY Ta [ApiOHO3epHUCTOMY TUMax CBITiHHS
Mae [pibHO3epHUCTE CBITIHHA, WO MOXe YLUiNbHIOBa-
TMca 6ina MeTadasHoi NNacTUHKK, NPOTe OCTaHHE He €
BM3HAYHOIO XapaKTEPUCTUKOK LibOro TUMY CBITiHHSI.
[ONOBHUM [AiarHOCTUYHUM BUKAMKOM € pPO3PI3HUTK
WinbHWM  apibHo3epHucTUA TN cBiTiHHA (AC-2) Big

roMoreHHoro Ta 3epHuctux Tunie. Ans AC-2 xapakrtep-
HAM € LWinbHe Ta reTeporeHHe 3epHUcCTe 3abapBreHHs
SIK HyKneonnasmu B iHTepdasHux KniTuHax, Tak i, Ha Bia-
MiHY BiZ iHLWWX 3€PHUCTMX TUNIB CBITIHHSA, KOHOEHCOBa-
HOro xpomatuHy B meTadasi (puc. 3) [7, 8].

IMAGE B - KA FECHNER
1LE5NWEN

Puc. 3. WinbHuit apibHO3epHUCTMI TUN CBITIHHA (AC-2)
Fig. 3. Nuclear dense fine speckled (AC-2)

IMAEE BV : TRISCHNA MARTING
sy ek}

in the nuclei of interphase cells. So large/coarse
speckled (Figure 5) pattern (AC-5) is characterized by
medium-sized dense speckles with large speckles
throughout the nucleoplasm of interphase nuclei.
Normally, nucleoli and condensed chromatin are not
stained. Nuclear fine speckled (Figure 4) pattern (AC-4)
is characterized by uniform fine speckled fluorescence
of the entire nucleoplasm. Nuclei may be stained
(eg, SS-B/La or Ku) or not. Condensed chromatin of
mitotic cells (metaphase, anaphase, and telophase)
is usually not stained. Cytoplasm of cells in metaphase
with large/coarse speckled and fine speckled patterns
has a fine speckled fluorescence that can be concen-
trated near the metaphase plate, but the latter is not
a prominent characteristic of this type of fluorescence.
The main diagnostic challenge is to distinguish
the nuclear dense fine speckled pattern (AC-2) from
the homogeneous and speckled ones. AC-2 is charac-
terized by dense and heterogeneous speckled staining
of both nucleoplasm in interphase cells and, unlike
other speckled types of fluorescence, condensed

chromatin in metaphase (Figure 3) [7, 8].

IMAGE B : KISHORE MALYAVANTHAM
TRy RIS k-

Puc. 4. ApnepHuii api6Ho3epHUCTMI TUN CBITIHHSA (AC-4)
Fig. 4. Nuclear fine speckled (AC-4)

Puc. 5. Benuko/rpy6o3epHuctuid Tun cBiTiHHS (AC-5)
Fig. 5. Nuclear large/coarse speckled (AC-5)
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[yxe xapakTepHO 03HAKOK LibOro 3epHUCTOro Tumny
CBITIHHA € reTeporeHHICTb PO3Mipy, ACKPaBOCTi Ta Lifnb-
HOCTi po3noAiny 3epHUCTOCTi HyKneonnasmu B iHTepdasi.
Llen cknagHuiA TMn CBITIHHA acouiioBaHUM 3, HanpuK-
napg, DFS70 (takox Bigomuii sik LEDGF/p75) aHTureHom
Ta BBaXaeTbCH KIHIYHO 3Ha4yLMM 4Yepe3 HeraTtuBHYy
acouiauito 3 C3CT, sKWo niaTBEepMKeHO crneumdidHicTb
aHTUTIin. TobTo, AKWO HasaBHiCTb aHTuTIin go DFS70
NiATBEPOXKXYETbCS, TO MMOBIPHICTb HAsIBHOCTI Yy naujieHTa
CUB, CLlU yn CCA € Husbkoto [7, 9-12]. Came Tomy AC-2
HaneXxmTb 40 KOMNETEHTHOMO PiBHS.

AHK Tonoisomepasa I (fopo I)-noai6Hui (AC-29)

Okpemo cnig po3srnsHyTn [OHK Tonoizomepasa |
(topo I)-nogibHui TN cBITIHHA (paHile Bigomun sik Scl-70-
nopidHuii), wo 6yno gogaHo o HoMeHknatypu ICAP y
2018 poui (puc. 6) [13]. Liert cknagHuii 5-KOMNOHEHTHUI
TUN CBITIHHA BUSIBMNSIETbCA Ha OiNbLIOCTI KOMepUiHO
poctynHux cnamgis 3 HEp-2 knitTuHamu, ane MoXyTb
crnocTepiratuca geski BigMiHHOCTI 3anexHo Big ekcnpecii
BiANOBIAHMX ENEMEHTIB Y KIMiTUHaX Pi3HUX BUPOOHUKIB.

IMAGE BY : JUSTIN NICHOLAS & ED CHAN
VA HEP-2

A very characteristic feature of this speckled pattern
is the heterogeneity of the size, brightness, and density of
the nucleoplasm granularity distribution in the interphase.
This complex type of fluorescence is associated with, for
example, the DFS70 (also known as LEDGF/p75) antigen
and is considered clinically significant because of the ne-
gative association with connective tissue disorders when
antibody specificity is confirmed. That is, if the presence
of antibodies to DFS70 is confirmed, then the probabi-
lity of the patient having SLE, SjS or SSc is low (7. 9—12).
That is why AC-2 belongs to the competent level.

DNA topoisomerase | (fopo I)-like (AC-29)

Separately, DNA topoisomerase | (topo |)-like pattern
(formerly known as Scl-70-like), which was added to
the ICAP nomenclature in 2018 (Figure 6), should be
considered [13]. This complex 5-component type of
fluorescence is detected on most commercially avail-
able HEp-2 cell slides, but some differences may be
observed depending on the expression of the correspon-
ding elements in cells from different manufacturers.

Puc. 6. [1HK Tonoizomepasa | (topo |)-nogibHuit Tun ceiTiHHA (AC-29)
Fig. 6. DNA topoisomerase | (topo I)-like (AC-29)

[HK Tonoisomepasa | (topo |)-nogibHuin Tun CBITiHHSA
BKNtoYyae B cebe M'saTb CyOKNITUHHWX perioHiB:

1. BupaxeHe papibHo3epHucTe cBITIHHA (Tuny AC-4)
aaep KNiTWH B iHTepdasi.

2. CrTike BupaxeHe APiIOHO3EPHUCTE CBITIHHA KOH-
[EHCOBaHOro XpOMaTWHY B KMITUHAX Yy MIiTO3i. 3anexHo
Bil pPO3BEOEHHSA CMPOBATKN KPOBi CBITIHHA KOHOEHCOBa-
HOro XpOMaTtuHy MOXe BUrMS4aTh rOMOreHHUM.

3. CunbHe cBIiTiHHA sagepuesnx opraHiszatopis (NOR),
acouiioBaHMX 3 KOHOEHCOBaHWM XPOMAaTUHOM KMiTUH
y mitosi. CBiTiHHA NOR moxe 6yTn CxoBaHO scKpaBuMm
CBiTIHHAM xpomocoMm, agxke NORs He 3aBxanm 3Haxo-
OATbCA B OHIN boKanbHiA NNOLLMHI.

4. Cnabke CBIiTiHHA LMTOMNa3Mu KMiTUH B iHTepdasi
(Ta B MITOTMYHMX) y BUMAAI HDKHOI CiTKM Big nepw-
HyKreapHoro NnpocTopy A0 LMTonnasmatu4Hoi MembpaHu;
npu 36inbLUEHHI PO3BEAEHHS CUPOBATKM KPOBI LiMTONNas-
mMaTuyHe 3abapBneHHs cTae 6inblu BUPaXKEHUM.

5. HenocTinHe cBITIHHA saepeLb MOXe NposBRATUCA
sAepueBMM TOYKOBMM abo nepusigepueBuM CBITIHHAM
y iHTepdasHux kniTuHax. CBIiTiHHA saepeub He 3aBxaun
NPUCYTHI y 3paskax.

DNA topoisomerase | (topo l)-like pattern includes
five subcellular regions:

1. Pronounced nuclear fine speckled staining
(AC-4 type) of cell nuclei in interphase.

2. Strong pronounced fine speckled fluorescence
of condensed chromatin in cells in mitosis. Depending
on the dilution of serum, the fluorescence of condensed
chromatin may appear homogeneous.

3. Strong fluorescence of nucleolar organizers (NOR)
associated with condensed chromatin of cells in mitosis.
The fluorescence of NORs can be hidden by the bright
fluorescence of chromosomes, because NORs are not
always in the same focal plane.

4. Weak fluorescence of the cytoplasm of cells in
interphase (and in mitotic cells) in the form of a delicate
mesh from the perinuclear space to the cytoplasmic
membrane; with increased serum dilution, cytoplasmic
staining becomes more pronounced.

5. Intermittent fluorescence of nucleoli may manifest
as punctate nucleolar or perinucleolar fluorescence in
interphase cells. Fluorescence of nucleoli are not always
present in samples.
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BusiBneHHs BCix 5 KOMNOHEHTIB MOXxe ByTu cknagHum
3aBAaHHAM, 0COOMMBO, SIKLLO BWKOPUCTOBYETHCS mMLLE
ofHe pO3BeAEHHS CUMpOBAaTKM KPOBi (Tak, Hanpuknag,
CUIbHE CBITIHHA KOHZEHCOBAHOIO XpOMAaTUHY MNepekpu-
Ba€ CBITiHHA siaepueBnx opraHisatopis (NOR)) abo sikio
BMKOPWUCTOBYIOTbCSA HaniBaBTOMaTU4HI aHanisatopu, ki
aHanisyloTb 300paXKeHHs nuwe B OfHIN  oKanbHin
nnowwHi (Hanpuknag, NOR abo uuTonnasmatuyHe CBi-
TIHHA MOXKe 3HaxoauTucs no3a oKanbHOW MMOLMUHOK
iHTepdasHoro sapa).

Tun cBiTiHHA AC-29, acouiioBaHuin 3 aHTUTINaMn go
OHK Ttonoisomepasn |, BucokocneuundivHun gna CCU,
ocobnmeBo ans gudpysHoi wkipHoi CCO Ta 6GinbL
arpecuBHux chopm CCL.

LLeHTpoMepH Ta OKpeMi TOYKU B SAPI

(AC-3, AC-6, AC-7)

Llel TMn cBIiTiHHA Mae BM3HadaTucs ycima nabopa-
TOpiISIMWM Ha KOMMNETEHTHOMY PiBHI HA pAAY 3 FOMOreHHUM
Ta 3epHUCcTMMU. CBITIHHA LUEeHTpoMep BUMMsO4ae sk
oKkpeMi KpynHi Toukn 6ins 40-80 B iHTepdpasHomy sApi,
WO po3TalloBaHi B3OO0BX KOHOEHCOBAHOMO XpPOMaTUHY
B MITOTUYHUX KniTMHax (puc. 7). SApepus 3assuvaii
He CBITATbCA, ane iHodi, Aesiki TOYKM MOXYTb CKyMuy-
BaTuca Oing Hux. AHTUTING, SAKi acouinoBaHi 3 LUM
TUNOM CBITIHHS, B3aemogiloTb 3 6iflkamu po3aTalloBa-
HMMM Bins KIHETOXOPIB Y XpOMOCOMaX.

IMAGE BY : EDWARD CHAN
INOVA HEP-2

Detection of all 5 components can be challenging,
especially if only one serum dilution is used (eg, the
strong of condensed chromatin overlaps the fluores-
cence of nucleolar organizers (NORs)) or if semi-
automated analysisis used in only one focal plane
(for example, NOR or cytoplasmic fluorescence may be
outside the focal plane of the interphase nucleus).

AC-29 pattern is associated with antibodies to
DNA topoisomerase |, highly specific for SSc, especially
for diffuse cutaneous SSc and more aggressive
forms of SSc.

Centromere and Discrete Nuclear Dots

(AC-3, AC-6, AC-7)
This pattern should be defined by all laboratories
at a competent level along with homogeneous and
spackled. Fluorescence of centromeres appears as
40-80 discrete large dots around in the interphase
nucleus or aligned along condensed chromatin in mitotic
cells (Figure 7). Nucleoli aren’t usually stained, but
sometimes, some dots may cluster around them.
Antibodies associated with this pattern interact with

proteins located near kinetochores in chromosomes.

Puc. 7. CgiTiHHsi 32 TUNnom ueHTpomepn (AC-3)
Fig. 7. Centromere (AC-3)

IHWi TMNW CBIiTiHb, NOB’A3aHMX 3 OKPeMUMU AOep-
HUMM TOYKaMW, OINATbCA B 3aNeXHOCTi Bif KinbKoOCTi
Ta Micua po3TallyBaHHS Yy iHTepdasHomy sapi. Csi-
TIHHS 3a TWUMNOM MHOXMHHUX A8epHUx To4vok (AC-6)
XapakTepuayetbcs HasBHicTiO Big 6 o 20 okpemux
To4ok (B cepegHboMy 10 TOYOK), Pi3HOro po3Mipy,
SKi MOXHa nigpaxyeaTtu y iHTepdasHoMy agapi (puc. 8).
MeTachasHa nnacTuHka 3asBuMyail He 3abapBrHOETLCS,
npoTe MOXe crocTepiraTucst LmMTonnasmMatuyHe CBIiTiHHA
KNiTWH, wWo ginartecsa. Ui aaepHi Toukm BigoMi K Tinbus
npomienouutapHoi nevikemii (PML) [14, 15]. AHTUreHu,
Lo acouiroBaHi 3 PML Tinbusmu, Bkntovatotb Sp100 [15],
a TakoX HewoaaBHo onucaHunii MJ/NXP-2 [16].

CBIiTiHHS 3@ TUMOM MNOOAMHOKUX SIAEPHUX TOYOK
(AC-7) xapakTepusyeTbCsi HasiBHICTIO Bid 1 0o 6 Toyok
y a4pi, WO 3a3BuMyain posTalloBaHi Nopyd 3 sgepusmu
(puc. 9). KnitnHu 3 BinNblUoK KiNbKICTIO SAEPHMX TOYOK

Other patterns associated with discrete nuclear
dots are divided depending its number and location
in the interphase nucleus. Multiple nuclear dots pattern
(AC-6) is characterized by the presence of 6
to 20 discrete dots (on average 10 dots), of different
sizes, which can be counted in the interphase nucleus
(Figure 8). The metaphase plate is usually not stained,
but staining of cytoplasm of dividing cells may be
observed. These nuclear dots are known as promyelo-
cytic leukemia (PML) bodies [14, 15]. Antigens asso-
ciated with PML bodies include Sp100 [15], as well as
the recently described MJ/NXP-2 [16].

Few nuclear dots pattern (AC-7) is characterized
by the presence of 1 to 6 dots in the nucleus, which
are usually located next to the nucleoli (Figure 9). Cells
with more nuclear dots (4-6 dots) are in the late S\G2
phase of the cell cycle [17], the metaphase chromatin
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(4—6 TO4YOK) 3HaxomATbcsA y Mi3HiM S\G2 dasi KniTuH-
Horo uukny [17], MeTachasHUin XpoOMaTuH KNiTUH Y MIiTO3i
3a3Buyal He 3abapeneHui. Lli saepHi Toukn — ue Tinbus
Kaxans (paHiwe Bigomi Ik KOINiHOBI Tinbusi), OCHOBHi
aHTUreHn sikmnx p-80 koiniH [18] Ta SMN 6inok [19].

IMAGE BY - EDOWARD CHAN

INGYA BEF-2

Puc. 8. CBiTiHHsI 3@ TUMIOM MHOXWHHUX SAepHMX Todok (AC-6)
Fig. 8. Multiple nuclear dots (AC-6)

flaepu.eBuit TN cBiTiHHA (AC-8, AC-9, AC-10)

AnepueBuin TN CBITIHHA BM3HA4YaeTbCs K 3abaps-
NeHHsA agep, WO B OCHOBHOMY obOmexeHe 3abapBrieH-
HAM saepeupb iHTepdasHux KnitvH. Llerd Tun CBITiHHA
HanexuTb OO0 KOMMETEHTHOro PiBHSA, Mae BU3HayaTucH
BCciMa nabopartopigmu. BpaxoBytoun xapaktep CBIiTiHHSA,
Ha eKCrnepTHOMY PiBHi PO3Pi3HAOTb TPU NIATUNN CBITIHHA
snepeub: TOMOTEHHWN, TPYOKOBWIN, TOYKOBWMW. fAaep-
LueBu romoreHHun Tun cBiTiHHA (AC-8) xapaktepwuay-
€TbCSA TOMOr€HHUM | PIBHOMIPHMM CBITIHHAM BCbOIro
SAepus 3 MOXIMBUM Cnabkum roMoreHHUM 3abapBrieH-
HAM BCi€l Hykneonnasmu, B TOM 4ac $K uutonnasma
MITOTUYHMX KNITUH 0gHOpPIAHO 3abapeneHa (puc. 10).

IMAGE BY : WERMER KLOTZ & MANFRED HEROLD
NG HEP-2

of cells in mitosis is usually not stained. These nuclear
dots are Cajal bodies (formerly known as coilin

bodies), whose main antigens are p-80 coilin [18]
and SMN protein [19].

IAGE BY  WERNER NLOTZ

=TT

Puc. 9. CBiTiHHS 3@ TUNOM NOOANHOKUX SAepPHUX Todok (AC-7)
Fig. 9. Few nuclear dots (AC-7)

Nucleolar patterns (AC-8, AC-9, AC-10)

The nucleolar patterns are defined as the staining of
nuclei, that is mainly limited to the staining of the nucleoli
of interphase cells. This pattern belongs to the compe-
tent level and should be determined by all laborato-
ries. Taking into account the nature of the fluorescence,
three subtypes of the nucleoli staining are distinguished
at the expert level: homogeneous, lumpy, punctate.
Homogeneous nucleolar pattern (AC-8) is characterized
by homogeneous and uniform staining of the entire
nucleolus with possible weak homogeneous staining
of the entire nucleoplasm, while the cytoplasm of
mitotic cells is uniformly stained (Figure 10).

Puc.10. AgepueBuii roMoreHHuI Tun cBiTiHHA (AC-8)
Fig. 10. Nucleolar homogeneous pattern ((AC-8)

Anepuesun rpyakosuii (AC-9) Tun CBIiTIHHA Xapak-
TEpPU3yeTbCsl HEepiBHOMIPHMM 3abapBrneHHsaM sigepeLb
Ta Tineub Kaxana 3 nepu-xpoOMOCOMHMM 3abapBrieH-
HAM MeTadasHOoi MNacTUHKW. B knituHax, Wwo Ainarbcs,
30BHILLHSA MOBEPXHS KOHAEHCOBAHOIO XPOMAaTUHY 3a3BU-

Clumpy nucleolar pattern (AC-9) is characterized
by uneven staining of nucleoli and Cajal bodies with
perichromosomal staining of the metaphase plate.
In dividing cells, the outer surface of the condensed
chromatin is usually stained (peri-chromosomal fluo-
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Yai 3abapBneHa (NEpMXPOMOCOMHE CBITiHHSA), @ UWUTO-
nnasmva moxe OyTn He3HayHo no3uTuBHOW (puc. 11).
AnTtuTina o U3-RNP/ibpunsapuHy 3a3ssuyai acouiiio-
BaHi 3 UMM TMNOM CBITiHHA [20].

AnepueBuin ToukoBuin (AC-10) TN CBITIHHS Xapak-
TEepU3YETHCSA LUINBbHO PO3MOBCIOAXKEHNMU, ane 3 4iTKo po3s-
OiNeHNMKU 3epHMHaMK, CBITIHHAM siaepeub iHTepdasHMx
KNiTuH (pyc. 12). B meTadasHux knitmHax cnoctepiraetbcs
siCKpaBe CBITIHHA 40 5 nap saepueBux opraHisaTopis
(NOR) y Bumnsai sickpaBuX pO3PI3HEHMX TOYOK Yy Maci
XpomatuHy. Liutonnaama knitmH y mitosi moxe OyTu He-
3Ha4YHO MO3WUTUBHOW. Hanpuknag, Take CBiTiHHS 3yMOB-
neHe aHTU-NOR-90, aHTn-PHK nonimepasa | aHTuTinamm.

IMAGE BY - KAl FECHNER
EIRDINMUN

Puc.11. AgepueBuii rpyakoBuii TUN CBIiTiHHS(AC-9)
Fig. 11. Clumpy nucleolar (AC-9)

flaepHa membpaHa (AC-11, AC-12)

3abapBneHHss sgepHoOi MembpaHu moxe OyTu 3a
TMNOM MembpaHHoro oaHopigHoro cBiTiHHA (AC-11)
(puc. 13) abo wmembpaHHoro 3epHuctoro (AC-12)
(puc. 14) y iHTepdasHoMy sapi. Y metadasHoMy saapi
cnocrepiraeTbcs  AMdysHe 3abapBrneHHs LuMTOonnasmu
Ta BIACYTHICTb CBITIHHA MeTadas3HOro xpomaTtuHy. 3a-
OapBrieHHst siaepHOi MeMbpaHu Mae OyTu Bu3HaveHe
Ha KOMMETEHTHOMY piBHi yciMa nabopartopismu, xoda
BM3HAYEHHS TWMNy CBITIHHA siAepHOI MeMbpaHu OuiHto-
€TbCH Ha eKCNepTHOMY pPiBHi.

IMAGE BY : WERNER KLOTZ & MANFRED HEROLD
INOVAREP-2

Puc.13. MembpaHHuii ogHopigHui Tun caiTiHHA (AC-11)
Fig. 13. Smooth nuclear envelope (AC-11)

rescence), and the cytoplasm may be slightly positive
(Figure 11). Antibodies to U3-RNP/fibrillarin are usually
associated with this pattern [20].

The nuclear punctate (AC-10) pattern is characte-
rized by a densely spread, but with clearly separated
grains, glow of interphase cell nuclei (Figure 12). In meta-
phase cells, up to 5 pairs of nucleolar organizers (NOR)
are brightly luminescent in the form of bright scattered
dots in the mass of chromatin. Cytoplasm of cells in
mitosis may be slightly positive. For example, this
glow is caused by anti-NOR-90, anti-RNA polyme-
rase | antibodies.

IMAGE BY : EDWARD CHAN

Puc.12. ApepueBunin ToukoBUiA TN CBIiTiIHHA(AC-10)
Fig. 12. Punctate nucleolar (AC-10)

Nuclear envelope (AC-11, AC-12)

There are two types of flourescence of nuclear
envelope of interphase cells — smooth nuclear enve-
lope (AC-11) (Figure 13) and Punctate nuclear envelope
(AC-12) (Figure 14). In the metaphase nucleus, there
is a diffuse staining of the cytoplasm and the absence
of metaphase chromatin staining. Staining of the
nuclear envelope should be determined at a competent
level by all laboratories, although the subtype of nuclear
envelope staining is evaluated at an expert level.

IMAGE BY : WERNER KLOTZ

INOVA HEP-Z

Puc.14. MembpaHHWiA 3epHUCTUI TUN CBITiHHA (AC-12)
Fig. 14. Punctate nuclear envelope (AC-12)
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MAreomopdoHUit THN cBiTiHHA (AC-13, AC-14)

Ak PCNA-nogibHun (AC-13), Tak i CENP-F-nogibHun
(AC-14) Tvnu CBITIHHA BBaXarTbCA NNEOMOPMOHUMU TU-
namy CBITiHHSl, OCKiINbKM BOHW [OEMOHCTPYIOTb Bapia-
6enbHe CBITIHHA Ha pPi3HUX eTanax KNiTUHHOIO LMKIY.
[MneoMopdHUA TUM CBITIHHA HaneXxwutb 0O KOMMETEeHT-
HOrO PiBHSA, B TON Yac K Cyb6TMNu — 4O eKCnepTHOro.

PCNA-nogi6bHuin Tun cBiTiHHS (puc. 15) xapaktepu-
3yeTbCsi BapiabenbHUM CBITIHHAM Hykreonnasmu 3 pis-
H/MMK 3a po3Mipamy Ta SCKpaBiCTIO 3epHamu, O A0Cs-
ralTb Makcumymy B S-pasi KMiTUHHOIO LMKy, 3anexHo
Bia HEp-2 kniTwH, LWIO BMKOPUCTOBYKOTBCSA, @ TaKOX
meToay ix dikcauii, CBITIHHA cnocTepiraeTbest y 6nmM3bko
30% kniTuH. B ni3Hinn S-hasi Ta paHHin G2-asi KinbKicTb
Ta po3Mip 3epeH MPOrpecnBHO 3MEHLUYETLCS, a Saepust
TakOX MOXYTb OyTn 3abapsneni. Knitnhm B G1-gasi
Ta MiTo3i He 3abapBneHi.

CENP-F-nogibHun t1n cBiTiHHS (puc. 16) xapakTepu-
3yeTbCA OPIOHO3EPHUCTMM  CBITIHHAM  HyKreonnasmm
3 HesabapBneHMMKN saepusMu B iHTEPAA3HUX KriTUHaXx.
3epHuUCTe CBITIHHA si0ep XapaKTepPU3YETbCH BUPAXKEHOH
BapiabenbHICTIO iIHTEHCUBHOCTI CBITIHHA 3 HaWBULLOK
iHTeHcuBHICTIO B G2 hasi Ta HaWMEHLLOW/HeraTMBHO
B G1 pasi. CBiTiHHA LEeHTPOMEpP CnocTepiraeTbCa TiNbKu
B npomeTacdbasi Ta MmeTadasi, Ta npeactaeneHe ApioGHUMK
TOYKaMmu, Wo cnabo CBITATbCH, PO3TALLIOBAHUMW B3[0BX
KOHAEHCOBAHOro XxpomaTtuHy. KnituHu B npometagasi yac-
TO MakTb cnabke CBITIHHA AaepHOi MembpaHu. lNig yac
aHadasun Ta Tenodasn Aesiki CMpoBaTk AEMOHCTPYHOTh
3abapBreHHs KinbLs, WO 3HAaX0OAUTbLCS B CEPEAUHHOMY
Tini, ge BigdyBaeTbCA NOAIN OOYipHIX KNiTMH. LiuTonnas-
Ma KITiTWH, WO JinaTees, Andy3Ho 3abapeneHa. B Ton yac
Ak geski aHTM-CENP-F cupoBaTkn MOXYTb AEMOHCTPY-
BaTW CBITIHHA CepeauHHOro Tina, Us 03Haka He € xapak-
TepHoto ans CENP-F-nogi6Horo Tvny cBiTiHHS.

IMAGEEY : JOHN CALISE
INOVA HEP-2

Puc.15. PCNA-nogi6Huii Tun cBiTiHHs (AC-13)
Fig. 15. PCNA-like (AC-13)

HesBaxatoun Ha Te, wo PCNA- ta CENP-F-nogibHi
TUMNK CBITIHHA acouioBaHi 3 aHTUTINaMM 40 OAHOIMEHHUX
aHTUreHiB, HeoOXiaHI noaanbLUi AOCNIAXKEHHS MO3UTUBHUX
CUpOBAaTOK AN NiATBEPAXEHHS cneundiYHOCTi aHTUTIN.

LLMTONAG3MATHYHUI TUN CBITIHHA

HepeBo knacudikauii nogaHo Ha pucyHky 1. Liuto-
nna3MaTUyHUI TUN CBITIHHA BM3HA4YaeTbCs K Oyap-sike
CBiTIHHA uuTonnasmMu HEp-2 «kniTMH He3anexHo Big
3abapBneHHs sigep 4YM  MITOTUYHUX  KNiTUH.  Po3spis-

Pleomorphic pattern (AC-13, AC-14)

Both PCNA-like (AC-13) and CENP-F-like (AC-14)
patterns are considered pleomorphic because they
exhibit variable staining at different stages of the cell
cycle. The pleomorphic pattern belongs to the competent
level, while the subtypes belong to the expert level.

PCNA-like pattern (Figure 15) is characterized by
a variable staining of the nucleoplasm with speckles
of different sizes and brightness, reaching a maximum
in the S-phase of the cell cycle. Depending on the
HEp-2 cells used, as well as the method of their fixation,
fluorescence is observed in about 30% of cells. In late
S-phase and early G2-phase, the number and size of
the speckles progressively decrease, and the nucleoli
may also be stained. Cells in G1-phase and mitosis
are not stained.

CENP-F-like pattern (Figure 16) is characterized
by fine granular staining of nucleoplasm with unstained
nucleoli in interphase cells. Granular fluorescence
of nuclei is characterized by marked variability in
fluorescence intensity with the highest intensity in the
G2 phase and the lowest/negative in the G1 phase.
Staining of centromeres is observed only in prometa-
phase and metaphase, and is represented by small,
weakly stained dots aligned with condensed chromatin.
Cells in prometaphase often have a faint fluorescence
of the nuclear membrane. During anaphase and
telophase, some sera show staining of the ring located
in the midbody, where daughter cell division occurs.
The cytoplasm of dividing cells is diffusely stained.
While some anti-CENP-F sera may show midbody
staining, this feature is not characteristic of the
CENP-F-like pattern.

IMAGE BY : KAl FECHNER ";.'
EURIMMUN

Puc. 16. CENP-F-nogi6Huin tun cBiTiHHA (AC-14)
Fig. 16. CENP-F-like (AC-14)

Despite the fact that PCNA- and CENP-F-like
patterns are associated with antibodies to the antigens
of the same name, further studies of positive sera
are needed to confirm the specificity of the antibodies.

Cytoplasmic pattern
The classification tree is shown in Figure 1. The cyto-
plasmic pattern is defined as any staining of the
cytoplasm of HEp-2 cells, regardless of the staning
of nuclei or mitotic cells. There are five cytoplamic
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HATb M'ATb TUMNIB LMTOMMAa3MaTUYHOIO CBITIHHA, LWO
HanexaTb 40 KOMMETEHTHOrO PiBHA: BOMOKHUCTUIA LUTO-
nnasmvatnyHmi (AC-15, AC-16, AC-17), 3epHUCTUI LUTO-
nnasmvartnyHmnim (AC-18, AC-19, AC-20), miToxoHapianb-
Hut (AC-21), Tonbaxi-nogioHuin (AC-22) Ta nanuuku
n kinbua (AC-23). HomeHknatypa 6a3yetbcs Ha xapak-
Tepi CBITiHHS, O CMNOCTEpIraeTbCst y untonnasmi (Bornok-
HUCTUIA abo 3epHUCTUIA LUTOoMnasmMaTudHUA TUMK CBI-
TiHHS1), @ TaKOX CBITiHHI OKPEMUX CTPYKTYp B LUTOMNa3Mi
(Hanpuknag, nanuukM Ta Kinbus). AKWO iCHYe cunbHa
Kopensuis MixX ayToaHTUreHOM-MilleHHI0 abo BHYTpILL-
HBOKIMITUHHOI CTPYKTYPOIO, TO Ha3Ba TUMY CBITiHHS YTBO-
PIOETLCS [OAABAHHSAM YacTKu «-ModibHuny (Hanpuknag,
lonbaxi-nogi6Huin). Acouiauii TMNiB CBIiTIHHA 3 aHTK-

patterns belonging to the competent level: Fibrillar
Cytoplasmic (AC-15, AC-16, AC-17), Speckled Cyto-
plasmic (AC-18, AC-19, AC-20), Reticular/Mitochond-
rion-Like (AMA) (AC-21), Polar/Golgi-Like (AC-22) and
rods and rings (AC-23). The nomenclature is based
on the nature of the fluorescence observed in the cyto-
plasm (Fibrillar or Speckled cytoplasmic patterns),
as well as the staining of individual structures in the
cytoplasm (eg, rods and rings). If there is a strong
correlation between the target autoantigen or the
intra-cellular structure, then the name of the pattern
is formed by adding the particle «-like» (eg, Golgi-like).
Associations of pattern with antigens and diseases
are presented in Table 3.

reHamun Ta 3axBoproBaHHAMKM NoaaHoO B Tabnuui 3.

Tabnuus 3. NonepegHs HOMeHKNaTypa LUMToNMa3MaTuyHX TUNIB CBITiHHA, a TaKoX iX acouialii 3 aHTUreHamy Ta 3aXBOPIOBAHHAMM
Table 3. Previous nomenclature of cytoplasmic patterns and association with specific antigens and diseases

Tun cBiTiHHS / ANA pattern

MonepeaHs HoOMeHKkNaTypa
Previous nomenclature

Acouiauis 3 aHTUreHoM
Antigen associations

Acoujauisi i3 3aXBOPIOBaHHAM
Disease association

LinTonnasmatnyHmn AKTUH-NOAIGHNIA AKTVH, HEM'A30BUIA MiO3UH 33CT, XpOHIYHWI aKTUBHWI renaTwrT,
3 NiHIMHUMKX BONOKHaAMK Actin-like Actin, non-muscle myosin LMpO3 NeviHKK, MiacTeHis rpasic, xBopoba KpoHa,
(AC-15) MBL, noerotpmBanui remogianis,
Cytoplasmic fibrillar linear piawe npun C3CT, Hix npn 33CT
(AC-15) MCTD, chronic active hepatitis, liver cirrhosis,
3 myasthenia gravis, Crohn’s disease, PBC, long-term
E hemodialysis, rare in SARD other than MCTD
"\" LinTonnasmatnyHmn BiMeHTWH, uuTokepaTuHuy, IHdEKUiMHI Y1 3ananbHi CTaHW, AOBroTpUBanui
’S | BONIOKHUCTO-HUTKOBUI TPOMNOMIO3VH remofiiania, ankoronbHU uMpo3 nevinku, C3CT,
5 | (AC-16) Vimentin, cytokeratins, ncopias, 30opoBi AOHOPK
E Cytoplasmic fibrillar - tropomyosin Infectious or inflammatory conditions, long-term
g filamentous (AC-16) hemodialysis, alcoholic liver disease, SARD,
8 psoriasis, healthy controls
LinTonnasmatnyHmn Anbda-aKTuHiH, BiHKYNIH MiacTeHisi rpaBic, xBopo6a KpoHa,
3 CerMeHTOBaHUMM Alpha-actinin, vinculin BMPa3KOBUIA KONIT
BonokHamu (AC-17) - Myasthenia gravis, Crohn’s disease,
Cytoplasmic fibrillar ulcerative colitis
segmental (AC-17)
LinTonnasmatnyHmmn LinTonnasmatnyHumn PL-7, PL-12, pu6ocomanbHuit | AHTUCHMHTeTa3HuiA cuHapom, NMMV/OM, CYB,
LWiNbHWIA APIGHO3EPHUCTUIN | TOMOTEHHWIA P nporteiH (RibP) t0BeHiNbHWI CYB, HelponcuxiaTpuyHWin BoBYaK
(AC-19) Homogeneous cytoplasmic | PL-7, PL-12, «Anti-synthetase syndrome», PM/DM, SLE,
B | Cytoplasmic dense ribosomal P protein juvenile SLE, neuropsychiatric SLE
¥ |fine speckled (AC-19)
;)n)- LintonnasmatunyHui LintonnasmatuyHuni Jo-1/rictugnn-TPHK-cuHTeTasa | AHTUCUHTeTasHui cuiapom, MM/OM, nimitoBaHa
< | api6Ho3epHucTun (AC-20) | 3epHuCTUin Jo-1/histidy-tRNA synthetase CC[, ipionaTMyHWin nnespanbHWn BUNIT
'3 | Cytoplasmic Speckled Anti-synthetase syndrome, PM/DM, limited SSc,
'g fine speckled (AC-20) idiopathic pleural effusion
3 OkpeMi Toykn B yutonnasmi | GW (MmiumH-TpuntodaH) GW182, Su/Ago2 MBLI, C3CT, HeBponori4Hi Ta ayToiMyHHi CTaHK
A (AC-18) Tinbugs, P-Tinbus, Antisynthetase syndrome, PM/DM,
Cytoplasmic discrete nisocomarnbHe CBITIHHS® PBC, SARD, neurological and autoimmune
dots/GW body-like (AC-18) | GW body, processing body, conditions
lysosome*

LinTonnasmaTtuyiHmii cityatuia/
MiToxoHApiansHun (AC-21)
Mitochondrial (AC-21)

MiTtoxoHapianbHo-nogiGHui
Mitochondrion-like

PDC-E2/M2, BCOADC-E2,
OGDC-E2, E1a cyboguHuus
of PDC, E3BP/npoteiH X
PDC-E2/M2, BCOADC-E2,
OGDC-E2, E1a subunit

of PDC, E3BP/protein X

Yacto npm MBL, CCA, piako npu iHwunx C3CT
Common in PBC, SSc, rare in other SARD

Lin
Pol

TONNa3MaTU4HNIA NONAPHUIA/

lonbpxi-nogibHun (AC-22)

lar/Golgi-like (AC-22)

riaHTUH/MaKpOronbIXWUH,
ronbaknH-95/GM130,
ronbakuH-160, ronbapkuH-97,
ronbakKunH-245
Giantin/macrogolgin,
golgin-95/GM130, golgin-160,
golgin-97, golgin-245

Pigko npu CLU, CYB, PA, 33CT, rpaHynemaTo3

3 noniaHriiTom, igionatuyHa uepebensipHa aTakcis,
napaHeonnacTMyHa LepebensipHa aereHepadis,
BipYCHi iHdbeKwjiT

Rare in SjS, SLE, RA, MCTD, GPA, idiopathic
cerebellar ataxia, paraneoplastic cerebellar
degeneration, viral infections

Ma
Ro

nn4kK Ta Kinbusa (AC-23)
ds and rings (AC-23)

IMPDH2

MaujieHTn 3 HCV nicns kombiHoBaHO1
INF/pnbaBipvH Tepanii, pigko npu CYB,
TMpEeOiaMT XawmmMoTo, 340POBi AOHOPU

HCV patients post-IFN/ribavirin therapy,

rare in SLE, Hashimoto’s and healthy controls

lMpumimka: *Hemae MOneKynsapHO-0ioNOriYHNX AaHMX, WO Liew TUM CBITiIHHA acoLiioBaHWI 3 Ni30COManbHUMK MiLLEHSIMN.

Notes:

*no molecular evidence to support this pattern is associated with lysosomal targets.
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LLMTONAG3MATHUYMIA BOAOKHUCTUMA

(AC-15, AC-16, AC-17)

LinTonnasmatnyHnin BOSIOKHUCTUA TUM CBITIHHS BKITHO-
yae: 3 niHinHumK BonokHamu (AC-15) (puc. 17), Bonok-
HucTo-HuTKoBUIA (AC-16) (puc. 18) Ta 3 cermeHTOBaHUMM
BonokHamu (AC-17) (puc. 19). LutonnasmatuyHuii niHin-
HUA TUN CBITIHHA XapakTepuayeTbCsl CBITIHHSAM BOJTOKOH
UMTOCKENeTy, iHO4I 3 nepepuB4acTUMK  3EPHUCTUMMU
BioknageHHaMu. TunoBe 3abapBneHHS — MOCMYroBaHi
aKTMHOBI BONOKHA B300BX A0Broi oci KniTuH. CBIiTiHHA
3yMOBIEHE, Hanpwknag, aHTU-akTWH, aHTU-HeM Si30BUI
MiO3MH aHTuTinammn [21]. LuTonnasmaTmyHuM BOMOK-
HUCTO-HUTKOBMI TWUM CBITIHHA 3YMOBMEHWU aHTUTINaMu
00 MIKpOTpy6GOo4YOK Ta MPOMIKHMX (DinameHTiB (HWUTOK),
SIKi KOHLEHTpYlTbCcA 6ins agpa Ta po3noBCHOOXKYHOTLCS
B uuMTONNasmy. Hanpuknag, aHTU-LMTOKEepaTuH, aHTu-
BIMEHTMH, @aHTU-TPOMNOMIO3MH. LinTtonnasmartmnyHunin 3 cer-
MEHTOBaAHMMWU BOSIOKHAMMN XapaKTepu3yeTbCA BUpaxe-
HUM CBITIHHSIM KOPOTKMX CErMeHTIiB Ta nepioguyHmx
WiNbHMX TiNeub B340OBX CTPECOBUX BOMOKOH. CBITiHHA
3yMOBIEHe, Hanpuknag, aHtu-anbda-akTuHiH, aHTu-
BiHKYMiH aHTUTINamu.

[MAGE BY : KAI FECHNER
FURGIMMLY

Fibrillar Cytoplasmic
(AC-15, AC-16, AC-17)

Fibrillar Cytoplasmic pattern includes: Cytoplasmic
fibrillar linear (AC-15) (Figure 17), Cytoplasmic
fibrillar filamentous (AC-16) (Figure 18) and Cytoplas-
mic fibrillar segmental (AC-17) (Figure 19). Cytoplasmic
fibrillar linear pattern is characterized by the staining
of cytoskeleton fibers, sometimes with intermittent
granular deposits. Typical staining is striated actin
fibers along the long axis of the cells. The pattern is
associated for example, anti-actin, anti-nonmuscle
myosin antibodies [21]. Cytoplasmic fibrillar filamentous
pattern is caused by antibodies to microtubules and
intermediate filaments (threads) which are concent-
rated near the nucleus and spread into the cytoplasm.
For example, anti-cytokeratin, anti-vimentin, anti-
tropomyosin. Cytoplasmic fibrillar segmental is charac-
terized by strong staining of short segments and
periodic dense bodies along stress fibers. The pattern
is associated for example, to anti-alpha-actinin, anti-
vinculin antibodies.

Puc. 17. LutonnasmatuyHuin NiHiiHui tun cBiTiHHA (AC-15)
Fig. 17. Cytoplasmic fibrillar linear (AC-15)

IMAGEEY : WERNER KLOTZ & MANFRED HEROLD

NIV EF-]

Puc. 18. LiutonnasmatmyHmim BONOKHUCTO-HUTKOBUI
T1N CBiTiHHA (AC-16)
Fig. 18. Cytoplasmic fibrillar filamentous (AC-16)

IMAGE BY : WERNER KLOTZ & MANFRED HEROLD
INNEHER 2

Puc. 19. LlutonnasmatnyHui 3 cermeHToBaHMMM BOIOKHaMU
TUN CBiTiHHA (AC-17)
Fig. 19. Cytoplasmic fibrillar segmental (AC-17)
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LLMTONAQ3MATUYHUI 3€PHUCTUA

(AC-18, AC-19, AC-20)

[o 3epHUCTUX uMTONNasMaTUYHUX TUNIB CBITIHHA Ha-
nexatb LWiNbHWUA OPIGHO3EPHUCTUIA LMTOMNa3mMaTuyIHUM
(AC-19) (puc. 21) Ta gpiGHO3EPHUCTUI LMTONNa3MaThy-
Hun (AC-20) (puc. 22). Psg CBITiHb, IO BUPI3HAIOTLCA
KINbKICTIO Ta pO3TallyBaHHAM OKPEMUX TOYOK Y LMTO-
nnaami 6ynu knacudikoBaHi ik OKpemi TO4Ku B LMTONNas-
MiI/GW Tinbusi-nogioHun (AC-18) Tun cBiTiHHA (puc. 20).

IMAGE BY - KAl FECHNER
EURDINMUN .

Speckled Cytoplasmic
(AC-18, AC-19, AC-20)
Speckled Cytoplasmic include Cytoplasmic dense
fine speckled (AC-19) (Figure 21) and Cytoplasmic fine
speckled (AC-20) (Figure 22). Cytoplasmic fine speck-
led distinguished by the number and location of discrete
dots in the cytoplasm can be classified as Cytoplasmic
discrete dots/GW body-like (AC-18) pattern (Figure 20).

Puc. 20. Okpewmi Toukmn B umtonnasmi/GW Tinbusi-noaidHi (AC-18)
Fig. 20. Cytoplasmic discrete dots/GW body-like (AC-18)

IMAGE BY : WERMER KLOTZ & MANFRED HEROLD
INDVA HEP-2

Puc. 21. LutonnasmatnyHui WinbHuii apioHosepHuctuin (AC-19)
Fig. 21. Cytoplasmic dense fine speckled (AC-19)

Okpemi Toukm B umtonnasmi/GW Tinbusa-nogibHui
TUN CBITIHHA XapaKTepu3yeETbCA OKPEMUMWN OCepeaKamu,
BigomMi ax GW (MmiumH-TpuntodaH)-Tinbus, WO HepiBHO-
MIpHO PO3MOBCIOMKEHI B LMTOMMasmi, ane ix KinbkicTb
36inbwyeTeca Gnvkde [0 agepHoi Membpanu [22].
IMyHOEeneKkTpoHHa Mikpockonis nokasana, wo GW-tinbus
matoTb po3Mip Big 100 go 300 HM Ta He matoTb GininigHoT
membpaHu. GW-Tinbus HanmeHWi B paHHin S-casi Ta
GinbLi nig Yac nisHboi S- Ta G2-hasn KNITUHHOIO LIMKNY.
Binbwicte GW-Tineup 3HMKae nepeg noyaTkoM MITO3Y,
a maneHbki GW-Tinbus 3HOBY 3'ABNSIOTLCS B PaHHIN
G1-cpasi. Bigomi Taki aHTUreHn, Wo BxoaATb OO cKknagy
GW-Tineub: Ge-1/Hedls, GW182 ta Su/Ago2. IctopnyHo
BBaXanocs, WO Len TUN CBITiHHS OyB 3yMOBMEHUIN aHTK-
nisocomanbHUMW aHTUTINAMW, ane ni30COMHI MilLieHi,

IMAGE BY ; EDWARD CHAN

Puc. 22. UutonnasmatunyHuii gpibHosepHucTuin (AC-20)
Fig. 22. Cytoplasmic fine speckled (AC-20)

Cytoplasmic discrete dots/GW body-like pattern is
characterized by descrete dots, known as GW (Glycine-
Tryptophan) bodies, which are unevenly distributed in
the cytoplasm, but their number increases closer to
the nuclear membrane [22]. Immunoelectron micro-
scopy showed that GW bodies range in size from 100
to 300 nm and do not have a bilipid membrane.
GW bodies are smallest in early S phase and larger
during late S and G2 phases of the cell cycle. Most
GW-bodies disappear before the start of mitosis, and
small GW-bodies reappear in the early G1-phase.
The following antigens are known to comprise GW
bodies: Ge-1/Hedls, GW182 and Su/Ago2. Historically,
this pattern was thought to be due to anti-lysosomal
antibodies, but the lysosomal targets that exhibit this
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SIKi JEMOHCTPYIOTb LEN TWn CBITiHHA, He Oynu Bu3Ha-
YeHi [23]. Y 3B’A3KYy 3 UMM, MOXNMBO, AesKi BapiaHTN Ho-
MEHKNaTyp#, IO BUKOPWUCTOBYHOTLCH B AESAKUX Nybnika-
LisaX, € HEeKOPEeKTHUMU. TakoX CBITIHHA TunNy OKpeMi
TOYKM B LMTOMMasMi Moxe OyTv 3yMOBMNEHE aHTUTINamu
[o eHpgocomanbHux aHTureHis  (EEA1, CLIP-170,
GRASP-1 1a LBPA).

LUutonnasmatuyHuin WinbHUn ApiGHO3EePHUCTUMI TUN
CBITIHHA XapakTepu3yeTbCs 3€PHUCTUM, MaWXXe roMOreH-
HUM CBITIHHAM Bci€l uuMTONNasMu. AyToaHTWTInG, WO
acouinoBaHi 3 UMM TUMOM CBITiHHS, BKItodaoTb PL-7 Ta
PL-12 npu OM/TIM Ta pubocomansHuii P npoteid (RibP)
npu CYB, ocobnueo B t0BEHINbHIN Ta Helponcuxiatpuy-
Hi dopmi, a Takox AIlL Cnig 3asHauuTh, WO uer Tun
CBITIHHA HE € Hi 4YyTnMBUM, Hi cneundidyHMM Ans ayTo-
aHTUTIN, CNPAAMOBaHNX OO0 BKa3aHUX BULLE aHTUIEHIB.

UutonnasmatuyHuin  ApiGHO3EPHUCTMI TUN CBITiHHSA
XapakTepuayeTbCa  CBIiTIHHSIM ~ MOOAVHOKMX  ApiOHUX
Kpanok B LMTOMMa3Mmi Ha romMoreHHomy abo LinbHO-
My ApibHozepHucToMmy Tni. Moxnuei aHTUTInG, WO
3YMOBMIOKOTb Lel TUN CBITIHHA — aHTUTINa A0 amiHo-
aunn-TPHK-cuHTeTas, Hawnyactiwe go Jo-1 (rictmgmn-
TPHK-cuHTeTasun). OCHOBHUMM KMiHIYHMMKM acouiauigsMmm
€ OM/TIM Ta «aHTUCMHTETa3HUIN CMHAPOMY (MIo3uT, igio-
naTtuyHa iHTepcTuuianbHa xBopoba nereHis, noniapTpuT,
CMHOpPOM PelHOo Ta «pyku MmexaHika»). BapTo 3ayBaxuTu,
LLO iCHYHOTb MEeBHi NOOOIBAHHSA, O LMTONNasMaTu4HUiA
OpiBHO3epHUCTUIA TUN CBITIHHA MOXe OyTu acouinoBaHuii
3 HEp-2 kniTnHamu, WO BUKOPUCTOBYIOTLCS.

LLMTONAA3ZMATUYHHUI

ciT4yacTuii/MiToXoHApPiaAbHMI (AC-21)

LinTonnasmatmnyHun ciTyacTuin/miToxoHapianbHo-
nogibHMi TN CBITIHHA (puc. 23) xapakTepusyeTbcs
KPYMHO3EPHUCTUM CBITIHHAM HUTOK NO BCiN LMTOMMa3Mi,
WinbHICTb Akoro Hambinbwa 6ina sagpa i 3MeHLy-
€TbCS B 30BHIiLLHIX 4YacTMHax uUuMTOnnasMu nobnmay
KNITUHHOT MemMbBpaHu.

pattern have not been identified [23]. In this regard,
it is possible that some variants of the nomenclature
used in some publications are incorrect. Also, the Cyto-
plasmic discrete dots pattern can be caused by
antibodies to endosomal antigens (EEA1, CLIP-170,
GRASP-1 and LBPA).

Cytoplasmic dense fine speckled pattern is charac-
terized by granular, almost homogeneous staining
of the entire cytoplasm. Autoantibodies associated
with this pattern include PL-7 and PL-12 in DM/PM
and ribosomal P protein (RibP) in SLE, especially
the juvenile and neuropsychiatric forms, as well as AlH.
It should be noted that this pattern is neither sensitive
nor specific for autoantibodies directed against the
above antigens.

Cytoplasmic fine speckled pattern is characterized
by the staining of discrete small dots in the cytoplasm
on a homogeneous or dense fine speckled back-
ground. Possible antibodies causing this pattern are
antibodies to aminoacyl-tRNA synthetases, most often
to Jo-1 (histidyl-tRNA synthetase). The main clinical

associations are DM/PM and the «antisynthetase
syndrome»  (myositis, idiopathic interstitial lung
disease, polyarthritis, Raynaud’s syndrome, and

«mechanic hands»). It should be noted that there is
some concern that a cytoplasmic granular pattern
may be associated with the HEp-2 cells used.

Cytoplasmic

reticular/AMA (AC-21)
Cytoplasmic reticular/AMA pattern (Figure 23) is
characterized by large/coarse speckled staining of
threads throughout the cytoplasm, the density of which
is greatest near the nucleus and decreases in the

outer parts of the cytoplasm near the cell membrane.

Puc. 23. LutonnasmaTtnyHui cityactui/mitoxongpiansHun (AC-21)
Fig. 23. Cytoplasmic reticular/AMA (AC-21)

OCHOBHI ayToOaHTUreHV oKamni3oBaHi Ha BHYTPILLHIN
MeMOpaHi MiTOXOHAPIN Ta cknagaTbes 3 E2 komnoHek-
Ta 2-OKCMKWUCINOT [erigporeHasHoro epMeHTaTUBHOMO
komnnekcy (2-OACD, PDC-E2, BCOADC-E2, OGDC-E2,
E3BP/6inok X) [24]. CsiTiHHA ueHTpomep, aHTU-Sp100,

The main autoantigens are localized on the inner
membrane of mitochondria and consist of the E2 com-
ponent of the 2-oxyacid dehydrogenase enzymatic com-
plex (2-OACD, PDC-E2, BCOADC-E2, OGDC-E2, E3BP/
protein X) [24]. Fluorescence of centromeres, anti-Sp100,
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sapaepHoi MeMbpaHu, aHTn-GW Tineub Moxe BUSIBNATUCS
pa3oM 3 aHTUMITOXOHApIanbHUM CBiTiHHAM (AMA). BinbLu
TOro, ogHo4acHe BUSIBMNEHHS TUMIB CBIiTiIHHA acouinoBa-
Hux 3 AMA (AC-21) ta aHTn-Sp100 aHTuTinamm (AC-6),
MOXe BKa3yBaTu Ha nepBuHHWUIA GiniapHuin uupos (MBL),
HaBiTb 3a AeKinbka AecATKiB pokiB A0 po3suTKy [1BL.
HasiBHiCTb aHTUTIN O LeHTpoMep Moxe OyTu iHgukaTo-
poM BXe iCHyl4oi abo nporpecyoyoi o6MexeHOT LUKip-
HOI chopmu cknepogepmu, a y gesikux nadieHTis BL,
MOXXe PO3BMHYTMCb Ha Tri KNiHIYHUX NPOsBIB XBOPOOMU.

LLMTONAA3MATUYHUMU NOASPHUI/TOAbAXKI-NOAIGHUI

(AC-22)

Llen Tun CBITIHHA XapakTepu3yeTbCA 3epHUCTUM
HaBKOMNOSAEPHNM CBITIHHAM Y BUTMSAI FpaHyn Ta CTPIYoK,
MONspHO PO3TalUOBaHUX Ha OOHOMY MOMKCI KMITUHK
B uuTonnasmi, Wo BignosigaloTb Komnnekcy [onboxi
(puc. 24). Bigomi aHTMreHu, WO acouiioBaHi 3 LuUM
TUNOM CBITIHHS  BKMOYalOTb  F@aHTUH/MaKpOronbaXuH,
ronbpknH-95/GM130,  ronbmpkmnH-160,  ronbapkuH-97,
ronbaxunH-245 [25, 26].

IMAGE BY : WERNER KLOTZ
INGVA HEP-2

nuclear membrane, anti-GW bodies can be detected
together with antimitochondrial fluorescence (AMA).
Moreover, the simultaneous detection of patterns
associated with AMA (AC-21) and anti-Sp100 antibo-
dies (AC-6) may indicate primary biliary cirrhosis (PBC),
even several decades before the development of PBC.
The presence of antibodies to centromeres can be
an indicator of already existing or progressive limited
skin form of scleroderma, and in some patients PBC
can develop against the background of clinical manifes-
tations of the disease.

Cytoplasmic polar/Golgi-like

(AC-22)
This pattern is characterized by granular near-nuclear
fluorescence in the form of perinuclear arrangement
of coarse granules or lamellae polarly located at
one pole of the cell in the cytoplasm, corresponding
to the Golgi complex (Figure 24). Known antigens
associated with this pattern include giantin/macro-
holgin, holgin-95/GM130, holgin-160, holgin-97,

holgin-245 [25, 26].

Puc. 24. LutonnasmaTtnyHuii nonsipHuid/lonbaki-nogioHun (AC-22)
Fig. 24. Cytoplasmic polar/Golgi-like (AC-22)

Maaunykm Ta kinbusa (AC-23)

Y peskmx BupobHukax HEp-2 «knituH ans AHA
CKPUHIHTY [6, 27, 28] TN CBIiTIHHA NanuWykn Ta Kinbus
(puc. 25) npenctaBneHo ABOMAa  Pi3HUMU  rpynamu:
AK OKpeMmi BOMOKHUCTI «nanuukm» 3—10 MM y JOBXWHY,
Tak i okpyrni «kinbus» 2-5 mm y giametpi [29]. O6uasi
dopmMU CBITIHHA NEpPeBaXKHO CMOCTEPIralTbCa Yy LMTO-
nnasmi, xo4a MarneHbKi CTPYKTypuM 4acTo 3HaxogdaTb
y SApi 32 yMOB, CNpuATIMBMX (DOPMYBAHHIO Mannyok
Ta Kineub y knitTuHax. Llem Tun cBiTiHHA He acouinoBsa-
HAA 3 >KOOHOK BiOQOMOI OpraHenow KnitvHu. 3assu-
Yah 1-2 nanuukn Ta KinbUA 3HAXOOATbCS Y KOXHIN
KniTuHi. OCHOBHWUI ayToaHTUreH — iHO3UH MOHodhocdaT
pderigporeHasa 2 (IMPDH2), depmeHT, skuin perynioe
WBWAKICTE  ryaHO3uH-Tpudocdar  GiOCUHTETUYHOIO
umkny [29, 30].

Hanbinblw yacTto BMUSBNSETbCA Yy NaUieHTIB 3 rena-
TmTom C, WO NpovWnM Kypc nikyBaHHA KombGiHaLieo
nerinbLoBaHoro iHTepdepoHy anbda Ta pubasipuHy.

Rods and rings (AC-23)

Some manufacturers of HEp-2 cells for ANA
screening [6, 27, 28] the rod and ring pattern (Figure 25)
is represented by two different groups: as discrete
filamentous «rods», and annular «rings» 2-5 mm in
diameter [29]. Both forms of fluorescence are mainly
observed in the cytoplasm, although small structures
are often found in the nucleus under conditions
favorable to the formation of rods and rings in cells.
This pattern is not associated with any known cell
organelle. Usually 1-2 rods and rings are in each cell.
The main autoantigen is inosine monophosphate
dehydrogenase 2 (IMPDHZ2), an enzyme that regulates
the rate of the guanosine triphosphate bisynthetic
cycle [29, 30].

It is most often found in patients with hepatitis C
treated with a combination of pegylated interferon
alpha and ribavirin.
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Puc. 25. MNanwuku Ta kinbusa (AC-23)
Fig. 25. Rods and rings (AC-23)

MiTOTU4HUIM TUN CBITIHHA

Mitotic pattern

Tunu CBITIHHSA, SAKi CTOCYIOTbCS KNITUHHMX AOMEHIB,
CUMbHO MOB’'A3aHMX i3 MITO30M, KnacudikylTbCs £K
MITOTUYHI. [esiki TUNK CBIiTIHHSA, AKi BUSBNANUCL Y AOMe-
Hax, He MOB’A3aHUX BUKIOYHO 3 MITO30M, Kracuaiky-
Bann sIK MiITOTUYHI TUMK, SIKLWO BOHWM Manwu BigMiHHI pucu
nig 4vac mitody. lNpuknagom nNepLioro € LEeHTPOCOMU,
SKi Nerko posni3Hath K ABi SICKpaBi TOYKM B MITOTUYHIN
KNiTWHI, 3a3BU4an po3TalloBaHi Ha NPOTUNEXHUX CTOPO-
Hax meTadasHoi NNacTUHKKW, ane B iHTepdasHin umMTo-
nnasmi BUAHO OA4HY MEHLU SiCKpaBy Ta MeHLU cneuundivHy
ToYKy. IHWKM npuknagom € NuMA-nogibHuin Tun CBITiH-
Hs1 (AC-26), WO XxapaKTepunsyeTbCsl 3€PHUCTUM CBITIHHAM
iHTepdasHux s4ep, a TaKoX XapaKTEPHUM CBITIHHSAM
nepuLeHTpIoNapHOI AiNSHKW Ta BepeTeHa noginy. Tomy
NuMA-nogiGHMIn TN CBITIHHS KnacudikyBanu sk MiTo-
TMYHMI. TuNoBi acouiauii 3 ayToaHTUreHamn Ta 3axBo-

Patterns that relate to cellular domains strongly
associated with mitosis are classified as mitotic. Some
patterns that appeared in domains not exclusively
associated with mitosis were classified as mitotic if
they had distinct features during mitosis. An example
of the former is centrosomes, which are easily re-
cognized as two bright dots in a mitotic cell, usually
located on opposite sides of the metaphase plate,
but one less bright and less specific dot is visible in
the interphase cytoplasm. Another example is
a NuMA-like pattern (AC-26), which is characterized
by a speckled staining of interphase nuclei, as well as
a characteristic staining of the pericentriolar region
and the spindle fibers. Therefore, the NuMA-like pattern
was classified as mitotic. Typical associations with
autoantigens and diseases are summarized in Table 4.

pIOBaHHSIMU MiacymMoBaHi B Tabnuui 4.

Ta6nuusa 4. NonepegHs HOMeHKNaTypa MiTOTUYHMX TUMIB CBITIHHSA, @ TAKOX IX acouiaLii 3 aHTUreHamMm Ta 3axXBOPIOBaAHHAMY
Table 4. Previous nomenclature of mitotic patterns and association with specific antigens and diseases

Tun cBiTiHHA / ANA pattern

MonepeaHs HoMeHkNaTypa
Previous nomenclature

Acouiauis 3 aHTUreHOM
Antigen associations

Acoujauisi i3 3aXBOpIOBaHHAM
Disease association

LieHTpocomu (AC-24) LleHTpioni Pericentrin, ninein, Cep250, Cep110 Pigko npu CC[l, xBopoba PeiiHo,

Centrosome (AC-24) Centrioles iHdpekuii (BipycHi Ta Mikonnaama)
Rare in SSc, Raynaud’s phenomenon,
infections (viral and mycoplasma)

BepeteHo noginy (A-25) MSA-2 HsEg5 Pigko npu CLW, CYB, iHwwnx C3CT

Spindle fibers (A-25) Rare in SjS, SLE, other SARD

NuMA-nogi6Huin (AC-26) MSA-1, ueHTpodiniH NuMA CLU, CYB, iHwi

NuMA-like (AC-26) MSA-1, centrophilin NuMA SjS, SLE, other

MixkniTUHHUI MicToK (AC-27)
Intercellular bridge (AC-27)

CepepauHHe Tino,
Tinbue dnemivra
Stem body, midbody

CENP-E, CENP-F, TD60, MSA36, KIF-14,
MKLP-1, MPP1/KIF20B ta INCENP

CENP-E, CENP-F, TD60, MSA36, KIF-14,

MKLP-1, MPP1/KIF20B and INCENP

Piako npu CCL, xsopo6a PeitHo,
3M10AKICHUX NyXNUHaX

Rare in SSc, Raynaud’s
phenomenon, malignancy

O6onoHKa MITOTUYHOT
xpomocomm (AC-28)
Mitotic chromosomal (AC-28)

Binok o6onoHku xpomocom,
aHTUreH KNiTUH, WO AinaTbes,
aHTUreH MITOTUYHMX
xpomocom (MCA)
Chromosome coat protein,
dividing cell antigen,

mitotic chromosome
autoantigen (MCA)

MogawudikoBaHuii rictoH H3, MCA-1
Modified histone H3, MCA-1

Piako npw auckoigHomy CYB,
XPOHIYHOMY NiMdOOretKoay,

CLU Ta peBmatnyHin nonimianrii
Rare in discoid lupus erythematosus,
chronic lymphocytic leukemia, SjS,
and polymyalgia rheumatica
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LeHTpocomu (AC-24)

Tun  cBIiTiHHA ueHTpocomn (AC-24) (puc. 26)
NofdaeTbCA 4acTile Yy BWUMMALI OKpemMux LeHTpionewn
(1-2 Ha «kniTvHy) B iHTepdasHin uuTonna3mi Ta Ha
norocax BepeTeHa noainy KNitTuH y MmiTosi. B nepioa
MK MeTapasoto i npochasoto BiACTaHb MK ABOMa siCKpa-
BMMM TOYKamMu 36inblUyeTbCA 3 HaONMXKeHHAM MeTa-
dasn. Y iHTepdasHux KnitTmHax ogHa Touka y OinbLuocTi
KNiTUH po3TawoBaHa BiAHOCHO Onwkdye [0 sAepHoOl
MeMbpaHu. Y Oeskux iHTepgasHux KniTuHax, 3assuyan
y G2-nepiog, MoXyTb OyTv NpUCYTHi ABi TOYKM po3Ta-
woBaHi nopyy. LleHTpocoma — ue crneuudivyHa AinsHka
uuTonnasMu, WO MICTUTb OPTOroHamnbHO pO3TaLlOBaHi
LeHTpioni, SKi oToveHi amopHOK Macok MpoTeiHiB.
TepMiH «CBITIHHA 3@ TUMNOM aHTUTIN OO UeHTpionen»
paHille BWKOPUCTOBYBaBCA $K CUHOHIM, npote 6yno
nokasaHo, WO aHTUTINa came A0 LEHTpionen BUABMS-
nueca pigko. ToMy BapTo BigaasaTu nepesary TepMiHy
«TUN CBITIHHA UeHTpocomay. Kn4oBuMKM aHTUreHamm
Moxe OyTn 6e3niy KOMMOHEHTIB LEHTPOCOMW, Yy TOMY
uncni eHonasa [31], nepuueHTpuH (pericentrin), PCM-1,
HiHeiH (ninein), Ta Cep250 [32].

IMAGE BY ;WA FECHNER
[hianem

Centrosomes (AC-24)

The centrosome pattern (AC-24) (Figure 26) is
represented more often in the form of separate
centrioles (1-2 per cell) in the interphase cytoplasm
and at the poles of the cell division spindle in mitosis.
In the period between metaphase and prophase, the
distance between two bright dots increases as
metaphase approaches. In interphase cells, one dot
is located relatively closer to the nuclear membrane in
most cells. In some interphase cells, usually in the G2
period, two dots may be present side by side. A centro-
some is a specific area of the cytoplasm containing
orthogonally arranged centrioles surrounded by
an amorphous mass of proteins. The term «anti-
centriole-pattern» was previously used as a synonym,
but it was shown that anti-centriole antibodies were
rarely detected. Therefore, it is worth giving preference
to the term «centrosome pattern». Key antigens can
be many components of the centrosome, including
enolase [31], pericentrin, PCM-1, ninein, and Sep250 [32].

Puc. 26. Lientpocomu (AC-24)
Fig. 26. Centrosome (AC-24)

BepeTeHo noajiay (AC-25, AC-26)

CBIiTiHHS 3a TWUMNOM aHTUTIN A0 BepeTeHa MoAiny
iCHye B pJekinbkox BapiaHTax. [lig 4ac miTo3y Mix
noniocaMmn KriTUHW CnoCTepiraeTbCA CBITIHHA BOSOKOH
BEpeTeHa Mopdiny xapakTepHoi KOoHyconoaibHoi dopmu.
CBIiTiHHS BOMOKOH BepeTeHa nofiny BKMOYae K
He-NuMA-nogi6Hun (AC-25) (puc. 27), tak i NuMA-
nogibHun (AC-26) (puc. 28) Tvn CBITIHHS.

He-NuMA-nogi6Huin  Tun cBiTiHHA abo BepeTeHo
noginy (AC-25) Bknio4ae CBIiTiHHA BOMOKOH BepeTeHa
noginy Ta ueHTpocoMm, ane 6e3 cBiTiHHA MeTadasHol
nnacTnHkn abo noctinHoro 3abapBrneHHs iHTepdasHoro
aapa. Y npodasHmx KniTmHax uen TUn CBITiHHA BUrNsSaae
SK CBITIHHA LEHTpOCcOM, Yy MmeTadasHux Ta aHadasHux
KNiTUHaX — NPUCYTHE cneuundivyHe CBITIHHA yCboro ana-
paTy noginy. Y Tenodasi cnoctepiraeTbCsa CBITiHHA KpaiB
MDKKNITUHHOTO  MIiCTKY. Y [esdkux cupoBaTkax MOXHa
cnocrepiratv TakoX CBITIHHA cepeanHHoro Tina. OcHOB-
HUM aHTureHoMm € 6inok HsEg5, kiHe3mH-nogibHun 6inok
macoto 130 k[a, akmn 3anyyeHun Ao 36ipku MIKpOTpy-
6o4ok BepeTeHa noginy [33].

Spindle fibers (AC-25, AC-24)

Autoantibodies to spindle fibers have been reported
in several variants. During mitosis, between the poles
of the cell, there is a staining of spindle fibers of
a characteristic cone-like shape. Spindle fibers pattern
includes both non-NuMA-like (AC-25) (Figure 27) and
NuMA-like (AC-26) (Figure 28) pattern.

Non-NuMA-like or spindle fibers pattern (AC-25)
includes staining spindle fibers and centrosomes, but
without staining of the metaphase plate or the interphase
nucleus. In prophase cells, this pattern looks like the
fluorescence of centrosomes, in metaphase and
anaphase cells, a specific fluorescence of the entire
division apparatus is present. In telophase, the
edges of the intercellular bridge are stained. In some
sera, the midbody staining might be observed. The main
antigen is the HsEg5 protein, a kinesin-like protein
of 130 kDa, which is involved in the assembly of
spindle microtubules [33].

NuMA-like pattern (AC-26), classified as a subtype
of spindle fibers pattern that cannot be identified on
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NuMA-nogi6Huin Tun ceiTiHHA (AC-26), knacudiko-
BaHUWM €K nigTMN CBITIHHA BepeTeHa noginy, LWo
He Moxe OyTu iAeHTUdIKOBAHUM Ha OAHIN KNiTWHI, TOMY
Wo noTpebye CNoCTEPEXEHHS 3a KNiTMHAaMW B Pi3HKX
nepiogax knitnHHoro umkny. NUMA-nogibHui TvMn CBITiH-
HSA acouioBaHWi i3 3epPHUCTUM CBITIHHAM HyKreonnas-
MW, 3a3BuYai y BUCOKMX TuUTpax Ta 6e3 CBITIHHA
apnepeub. KnituHn y metadasi Ta aHadasi 4EMOHCTPYIOTb
BUpa)xkeHe 3abapBrneHHs MOMIOCIB Ta MNPOKCMMAarbHUX
YacTMH BepeTeHa Moginy, Lo TakoX onucaHi sk TPUKYTHI
abo GaHaHoNoAiGHI 30HM Ha nontocax KNiTMHW. BHyTPiL-
HSl YacTMHa LEeHTPOCOMU He 3abapBrieHa Ta Mae BUIMSA
Kinbus. Y TenodasHux KiTMHaxX MiKKAITUHHUA MICTOK
He 3abapBneHun, y TOW Yac siK iHTEHCUBHICTb 3abaps-
NeHHs aapa, wo dopmyeTbes, 36inblyeTbCcs 3 nporpe-
CyBaHHsAM TenodyasHoro nepiogy KniTuHW. Krio4osum
aHTUreHoMm € Ginok ueHTpoginiH, 210 k[a, skuii noka-
ni3oBaHWi He TiNbK1 y NnepncomanbHOMY perioHi MiToTuY-
HWUX KNiTWUH, ane 1y agepHoMy MaTpukci B iHTepdasi [34].

IMAGE BY : KAI FECHNER
ELRZEUMN

Puc. 27. BepeteHo noginy (AC-25)
Fig. 27. Spindle fibers (AC-25)

MiXKAITUHHUI MicTOk (AC-27)

Tun CBITIHHA MKKMITUHHMIA MiCTOK (puc. 29) oxonnioe
CBIiTIHHA KNITUHHWUX CTPYKTYp OCTaHHiIX a3 MmiToay,
Hanpuknag, Tenodasn Ta uMToKiHe3y: Gopo3Hu noginy,
CKOPOTIMBOTO KifbLis, CEPEANHHOrO Tina Ta iHwmX. Lievr tmn
CBITIHHA Malke He MposBNseTbCs B iHTepdasi, ane
nig 4ac npodpasu Ta MeTtadasy Moxe cnocrepiratuca
CBITIHHS XPOMOCOMHOrO marepiany Ha mexi metagasHoi
NNacTuHKM y BUrNaai 6nvckasko-nogidbHux cmyr. Y Teno-
dasHMX KniTMHax CBITIHHA 3a3Bu4an obmexeHe GoOpo3-
HOK Mopfiny Ta OBOMa SICKpaBMMM MnsiMamMu Ha Mexi
po3TallyBaHHA [OBOX [AOYipHIX KMiTUH nepen po3xon-
XeHHsM. B iHTepdasi, a came y dasi S i G2, agpa MoxyTb
MaTu ToukoBe abo HeoaHOpiAHEe 3epHUCTe CBITIHHA [35].

CepeavHHe Tino opMyeTbCa Mif Yac PO3XOMKEHHS
KNiTMH y npoueci uuToKiHe3y. BoHo noxoauntb BIA
LeHTpanbHOro BepeTeHa noainy B aHadasi Ta nisHiwe
cepedHbOoi 30HM B Tenodpasi. byno pekomeHgoBaHo,
Wwob TepMmiH «cepeauHHe TiNO» BUKOPWCTOBYBaBCS ONA
TUNY CBITIHHSA, IO BUHWMKAE nuLle Nig 4Yac BUSIBNEHHS
aHTUTIN BUMKMIOYHO [0 CcepeduHHoro Tina, TOo6TO A0
LeHTpanbHOI YaCcTUHW B MeXax MiKKNITUHHOMO MICTKY.
CepenuHHe Tino cknagaetbcsa 3 Ginbw Hix 150 pisHUX
KOMMOHEHTIB, CTPYKTYPHUX i 6araTbox MOTOpPHUX Binkis

a single cell because it requires observation of cells
at different periods of the cell cycle. The NuMA-like
pattern is associated with speckled staining of the
nucleoplasm, wusually in high titers and without
staining of nucleoli. Cells in metaphase and anaphase
show pronounced staining of the poles and proximal
parts of the division spindle, also described as
triangular or banana-shaped zones at the cell poles.
The inner part of the centrosome is not stained, but has
the annular appearance. In telophase cells, the inter-
cellular bridge is not stained, while the intensity of
staining of the forming nucleus increases with the
progression of the cell's telophase period. The key
antigen is the protein centrophilin, 210 kDa, which is
localized not only in the perisomal region of mitotic
cells, but also in the nuclear matrix in interphase [34].

[MAGE ETY : IGNACI) BAACEA DE LA TORAE

Puc. 28. NuMA-nogi6Huin (AC-26)
Fig. 28. NuMA-like (AC-26)

Intercellular bridge (AC-27)

Intercellular bridge pattern (Figure 29) covers
the flourescence of cellular structures of the last
phases of mitosis, for example, telophase and
cytokinesis: the cleavage furrow, the contractile ring,
the midbody region etc. This pattern is almost absent
in interphase, while during prophase and metaphase,
chromosomal material can be stained at the edge of
the metaphase plate in the form of lightning-like streaks.
In telophase cells, the staining is usually limited to
the cleavage furrow and two bright spots at the border
of the two daughter cells before separation. In the
interphase, namely in the S and G2 phase, the nuclei
may have a discrete or patchy nuclear speckles [35].

The midbody is formed during the separation of the
two cells in the process of cytokinesis. It originates
from the central spindle in anaphase and later from
the midzone in telophase. It was recommended that
the term «midbody» be used for the pattern that
occurs only when antibodies are detected exclusively
to the midbody, that is, to the central part within the
intercellular bridge. The midbody consists of more
than 150 different components, structural and many
motor proteins (kinesins).Antibodies to kinesin are
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(kiHe3nHiB). AHTUTINA [0 KiHE3WHY XapaKTepu3ylTbes
CBITIHHAM nuwe cepegHboi 30HW Ta CepeaviHHOro
Tina [36]. UinboBi aHTUreHu, WO po3ni3HaTbLCA ayTo-
aHTuTINamMu, He OynM NOBHICTIO iAeHTWIKOBaHI, ane
aBpopa-kiHaza B [37], cdepmeHT, sakui Gepe yuacTb
Yy MPUVKPINNEHHi MITOTUYHMX BepeTeH A0 LEeHTPOMepiB,
€ MOXNMBUM KaHampaTom. [eski aHTureHn, Taki sk
CENP-E, MSA-2, KIF-14 i MKLP-1, Takox BBa)aloTbcs
Ginkamu cepegunHHOro Tina.

IMAGE RY - WERNER WLOTY & MANFRED HEROLD
T

characterized by flourescence of only the middle
zone and the midbody [36]. The target antigens recog-
nized by the autoantibodies have not been fully identi-
fied, but aurora kinase B [37], an enzyme involved in the
attachment of mitotic spindles to centromeres, is
a possible candidate. Some antigens, such as CENP-E,
MSA-2, KIF-14, and MKLP-1, are also considered
midbody proteins.

Puc. 29. MixkniTuHHWIA micTok (AC-27)
Fig. 29. Intercellular bridge (AS-27)

O6GOAOHKA MiITOTHMYHOI Xpomocomu (AC-28)

TodkoBe CBITIHHA XpoMOCOM Yy npo- Ta MeTtadasi
6e3 CBiTiHHA iHTepdasHux knitnH (puc. 30). BHyTpiwHSA
YacTMHa KOHAEHCOBAHUX XPOMOCOM 3anulaeTbCs Hesa-
GapBreHoto, K i Hykneonnasma iHtepdasHux KnituH [38].
Ane ocCKinbkv ayToaHTUreHn He Bynu onucaHi, CrpaBXHIo
MOLUMPEHICTb ayTOAHTUTIN Le HanexuTb BU3HAYUTWU.
BkntoyeHHs uiei mogeni Moxe CTUMYmOBaTU Moparnblui
[OCNiIKEHHS.

ILSE BY  WERNER KLOTZ & MANTRED HEROLD

L)

Mitotic chromosomal (AC-28)

Fine granular staining of the chromosomal surface
in proto- and metaphase without staining of interphase
cells (Figure 30). The inner part of condensed chromo-
somes remains unstained, as does the nucleoplasm
of interphase cells [38]. However, since autoantigens
have not been described, the true prevalence of
autoantibodies remains to be determined. The inclusion
of this pattern may stimulate further research.

Puc. 30. O6onoHka MiToTuyHOi xpomocomu (AC-28)
Fig. 30. Mitotic chromosomal coat (AC-28)

BUCHOBKHU

AHA € BaxnuBMMuM nabopaTopHMMKM Mapkepamm
JiarHOCTVKM, @ TaKOoX MPOrHO3yBaHHSA PO3BUTKY TaKMX
xBopob sik CYB, cuHgpom LlerpeHa, cuctemMHa ckrepo-

CONCLUSIONS

ANA are important laboratory markers for diag-
nosis, as well as for predicting the development of
such diseases as SLE, Sjogren’s syndrome, systemic
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Jepmisi, 3MmillaHe 3axBOPIOBAHHA CMOMYYHOI TKaHUHU
Ta iH. 3as3Buyain, Ui 3axBoploBaHHSA BBaXatoTbcAa AHA-
acouiioBaHMMM peBMaTUYHUMKN 3aXBOPIOBAHHSMM.

3rigHo 3 pekoMeHZauiamn MixHapogHOT norogky-
BanbHOI rpynu TUMIB CBIiTIHHA aHTUsgepHUX aHTUTIN (AAA)
TMn cBiTiHHA HEp-2 kniTuH MaloTb BKasyBaTucs Y Bia-
nosigHocTi Ao HomeHknatypu ICAP. 3 ornagy Ha peko-
meHpgauii EFLM, EASI ta ICAP, gna Toro, wob makcu-
ManbHO nepefaTtu KniHiYHO 3Hauylly iHdopmadito, pe-
synstatn HEp-2 ckpuHiHry HeobXigHO npeacTaBnaTv
He TiNbkM 3 BKaszaHMM TUNOM CBIiTiHHA HEp-2 KniTuH,
a N TMTpom (Hanbinblie po3BeAEHHS, WO Aae NO3UTUB-
HWA pesynbTaT) Ta CKPUHIHIOBMM pPO3BEOEHHSAM, LUO
BMKOPUCTOBYETbLCSI.

LLlo6 3a6e3ne4nTy oaHOPIOHICTb 3UMTYBaHHSA pe3yrb-
Tatie PHI® Ha HEp-2 knitMHax, TexHi4Hi cneuianictu,
SIKi YATaKOTb Cravam, NOBUHHI NPOXOAUTW perynsipHe Ha-
BYaHHS Ta OUiHIOBaHHA. [ns onTumisaudii Ta BOOCKO-
HamneHHs 34NTYBaHHS TUMIB CBITIHHA HEODXiAHO CTBOPUTH
HaBYanbHi Ta TPEHyBarbHi NporpamMu.

Akictb PHI® Ha HEp-2 kniTuHax Mae 3abesnedvyBa-
TUCA CTBOPEHUMWU HaBYanbHUMKU Ta TPEeHyBanbHUMU

nporpamamyv 1 OLHIOBATUCSA BHYTPILWHIMK (BigMIHHOC-
TAMW MiX cnocTepira4amu) i 30BHILUHIMKM Mporpamamu
OLiHKM gKkocTi [2].
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scleroderma, mixed connective tissue disease, etc.
Usually, these diseases are considered ANA-associated
rheumatic diseases.

the International Consensus on Antinuclear Anti-
body (ANA) Patterns (ICAP). The fluorescence pattern
of HEp-2 cells should be indicated in accordance
with the ICAP nomenclature. In view of EFLM, EASI
and ICAP recommendations, in order to convey the
most clinically relevant information, HEp-2 screening

results should be presented not only with the
indicated HEp-2 pattern, but also with the titer
(highest dilution that gives a positive result) and

the screening dilution used.

To ensure consistency in the reading of IIFT results
on HEp-2 cells, technicians who read the slides should
undergo regular training and evaluation. In order to
optimize and improve the reading of ANA patterns, it is
necessary to create educational and training programs.

The quality of IIFT on HEp-2 cells should be ensured
by established educational and training programs and
assessed by internal (interobserver differences) and
external quality assessment programs [2].
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nepCﬂeKTMBM MOAQABLUUX AOCAIAXEHD

MoTpebye BpockoHaneHHs skocTi ouiHkM PHI® Ha HEp-2
KNiTUHaX, HaB4YaHHA Ta po3pobka anropuTMiB Ans nikapis-
nabopaHTiB 3 MeTol cTaHgapTu3auii Ta 6inbworo KOHTpOonto
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Prospects for further research

It requires improvement of the quality of IIFT assessment
on HEp-2 cells, training and development of algorithms for
laboratory doctors with the aim of standardization and greater
control of reading results. To determine the likelihood ratio
of HEp-2 screening results in terms of titers and glow types
for different ANA-associated rheumatic diseases, and it is
necessary to create and implement reference intervals for
HEp-2 screening.
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2023-2024 pp., KepiBHUK — AOUEHT kadpeapu Mmikpobionorii,
Bipyconorii Ta imyHonorii OgecbKkoro HauioHanbHOro MeguyHoro
yHiBepcuteTy MiHicTepcTBa OXOpOHM  300poB’s  YKpaiHu,
KaHaMaaT MeandHux Hayk, goueHT I.IL KonbuoBa.
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oxopoHu 3gopoB’s Ykpainn, Opeca, YkpaiHa), Hatans Moniwyk
(IHcTuTyT cepust MiHicTpepcTBa OXOpPOHM 340pOB’'s YKpaiHu,
KwuiB, YkpaiHa), MupoH Xupaseubkuin (MegnyHa nabopatopist
«Biokypcy, JbBiB, YkpaiHa), €srenia dinninosa, €sreHis Kososa
(ObnacHa kniHiYHa nikapHs iMm. MevHukoBa, [IHinpo, YkpaiHa).
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