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Up-to-date in Anti-Nuclear Abs for clinical use

Winyou Wongpratoom'

Abstract

Anti-Nuclear Ab (ANA) or LE factor in the past 60 year is a group of autoantibodies involved
in the pathology of many organs in rheumatic diseases particular in SLE. Regarding to several
accumulated clinical datas from CTD, nowaday it is accepted that they compose of antibodies against
not only to nuclear components but also to many substances in cytoplasm of cell. The anti-dsDNA
Ab, many antibodies in Anti-ENA Ab particular Anti-Sm Ab, Anti-U1-RNP Ab, Anti-SSA/Ro Ab, Anti-SSB/
La Ab, Anti-centromere Ab and Anti Scl-70 Ab are the most clinical significant autoantibodies.
Anti-Ribosomal P, anti-Jo-1 Ab, anti-Mitochondria Ab and anti-Actin Ab are autoantibodies against
cytoplasmic components. All can be detected by IF-ANA, IF-Anti dsDNA Ab, Line Immunoassay (LIA)
and/or EIA/ELISA. However, the use must carefully applied in clinical laboratory i.e, IF-ANA as found
initially positive, the proper LIA and EIA/ELISA will be selected along with algorithmic approach for ANA
testing. Even ANA results are more validity than ever, it is still accepted as a data criteria for guideline

of the clinical diagnosis, follow-up and prognosis for CTD in the present.
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Anti-Nuclear Ab (ANA) Juleuiueine
fresinwusmuund 60 Y Tagwusamiungalseien
fuleide (Connective tissue diseases) wag 1Wl A.a.
1948 %139 W.A. 2491 Hargraves wazamdy @ laaunuy
Usingnisni LE cell Tulunssgnuastaslungulsail
Huadusndadaannsiuaeiandeaveiingen
vies lnelfauyfgudh Unngmsalifiadod
ansunegdludtne Fidundaiuliiod “LE factor”
wazsioulunenas UninemeanslavinnisauainiTy
s agulédn “LE factor” dandmiiufie woufived
pollAdud %39 Anti-nuclear antibodies %39 ANA
s wagldnisveaeunisiia “LE phenomenon”
Tuesufufnisidundngiuusznaunisidadelse
lunguilfinangdiduniusiofies

Faust 1957 {Judumn nsmsan ANA 1933
Indirect immunofluorescent (IFA) Lagdin1sWaIUT
LouRau vieduansalunmsiaseilsanudugau
suluthgiuldsunmseeunsulnduiduinsgu (Gold
standard) Litel#iladuanvmuedlsadsnan waedl
Al LLazmmﬁ?ﬂwaqﬁuﬂdw LE phenomenon
wavanfinuddlavanednuas (patterns) @150t
uld3dadousnlsaring 9 Tunguilldvainuane
uonantusziulamesfiaunsaldiienanutdule
Tumsifadelsaldanniusnge ogslsimuunsies
UJuAn15ai919m573970A 2835 Enzyme linked
immunoassay (ELISA) unuld wilalansnsauenguuuy
NaUIN wazelanuKauInUasulaunnimaba IFA
Tugauusnidiladn ANA vanefisnguueufivedse
perUsznauseg vesthindvalueaduesseaity
windsandnsly IFA Bosmnauluilagiiu weudued
noonUsznavvegadusadludiulelanaiay
(Cytoplasmic components) Alvitiosiadu ANA fag
wununsIzaIniuItads wasUsenaunissne
Iﬁﬂiuﬂﬁjm Connective tissue diseases lonvaelsa
FoduunanuiiFwendamuniue ANA Auvadu

N a A & 13 a a
naudosnukouAauNlueIdUsEnouveslunied
wazlglanaraulailu 4 nqu fsil

nauuauAvefradIunsainfdn (Nucleic
acid) lan weuRueRfedIuLBUALIU (Antigenic sites)
vunsaneendlslullanddn (Anti-deoxyribonucleic
acid antibodies; Double-stranded %#3® Single-
stranded DNA) wazuoufvednonsalsluiindsdn
(Anti-ribonucleic acid antibody ; RNA )
' a a1 a a = .
nauueuAvedselUsiuualullundva (Basic
nuclear proteins) laun wouAveAnslUsAusalau
(Histone protein)
1 a a0 a a a
nqukauAvafnalusiunsnluiiaioa
(Acidic nuclear proteins) launlaufusnnalusiu
lailydalau (Non-histone protien) %3e TUSAUT
aansaainnEwaslalagdgnlslnfouesianie
Uagutlasenlusiusiuglunguilin “Extractable
. ) 2 « y g 2 .
nuclear antigens” 198 “ENAS” LDUAUDAMND
TUsAuduliivasvin usninnud Ay nanIsuwng
wusleidu 2 nquleun
oA A A v Y a
nauNEENAUTOEUITIBWINNAUNY 917
wouRUefnBEIULBURLIUANNA (Anti-Smith antibody;
Anti-Sm  Ab) weuRivenseauluiiu SjOgren syndrome-
A/Ro (Anti-SS-A antibody, Anti-Ro Ab) Waufusf
podulusiu SjOgren syndrome-B/La (Anti-SS-B
antibody, Anti-La Ab) Wudu
I aa 13 s A A
NANNISENANLDIAUTENOUTRILAE Y30T0l5A
loun weuRvennedlulushulsluiiuaies (Anti-
ribonucleoprotein antibody; Anti-RNP Ab) LOURUDA
sodulUsAY 18d ¥ wea W@AAU (Anti-Scl-70 Ab)
wouRveRrpdLlUsAuULEULRSeS (Anti-centromere
Ab) wauRuedneaUlUsAY N 10 1od & wea (Anti-PM-
Scl Ab) 1@+ 1Judu
nauweuRvafsedulalananay (Cytoplasmic
¥ 1 a a0 a L2
components) taun woufvednslulnasoulfes
(Mitochrondria) WeURAUBAABAT Jo-1 130 WOURALIU
MAnlndvuzi t-RNA tn1giudainu (Histidyl
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cognated t-RNA) wouduefnalslules (Ribosome)
lugUae SLE wazwouRuafseans filament #19 9
fifunumdfaylussuu cytoskeleton Tead “a
Jusu

wouRvUaAudazvlialuwaznguna1Iu)
gy 16 wionanuily 1gM 1adne mn class
funumddgy i ligUieinne se1nis @a1u1se
wulsavelugurendulsasunin wielsaliiedites
Y 9 L A4 A 9 =
fun1sentaureailodainediiu a4 (a1s1e? 1)
' 1 =3 v v = v Y av
wingalsiny ludagtuudasinuauainifulsn
e 9 lunguiinnnuneg windslimsivanmgvenaln
nsaseuutala

M990 1 uans ANA wiias1e fudnsinisnsaanumeds IFA Tulsagundnusaglsaiinudes

Antibody Active 1° Sjodgren Drug
MCTD PSS CREST RA
Specificity SLE syndrome Induced LE
ANA > 95%]| >95% | 70-90% | 60-90% | > 70% |40-50% 100%
Anti-ds DNA Ab | 60% neg neg neg neg rare neg
Anti-Sm Ab 30% neg neg neg neg neg neg
Anti-RNP Ab 30% | > 95% |common neg Rare rare 10-20%
(high  |(low titer) (low titer) (low titer)
titer)

Anti-Centromere Ab| rare rare 10-15% | 60-90% neg neg neg
Anti-Ro (SS-A) Ab | 30% rare rare neg 70% rare neg
Anti-La (SS-B) Ab | 15% rare rare neg 60% rare neg
Anti-Nucleolar Ab [occas.| neg |[common| neg occas. rare neg

Anti-Scl-70 Ab neg neg 10-20% neg neg neg neg
Anti-Histone Ab | 60% neg occas. 0Ccas. neg 20% 95%

Common = wu'ldvuseriusssuat Occas. = wuldthauresTema Rare = Tomawy 1den

wilaeiluandlad weufvefinanidadu
LouAveATilivIng udunsesediles udanns
Anwnitrusnnuin luaudsnd lnetanzggeeny viie
an3uneny waglugthelsnduililelsalungusanin
fiflanmmainnalniausnfinsgiiuniusenuios
fannsonmanunoufvefimadldthatuty uie
wluUnanfisndniioniiy

1. ngudeuRuanfadiunsailAGan
(Nucleic acid)
mamdnnstaeiluuds snwTeuidieu
asidgaantAaMaduaiiingg dunuauiRanudy
WAL (Antigenicity) wés asilunsnfiandsn
(Nucleic acid) azfinnand@san Tuvazdianslungs
oty prslulawnsn uaslusivazuaninuaudmnang
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sntuduiiu lusssund nsadnddnasifuans
fogdrluanvesead dnduiwadwin Eukaryotic
cells vidoiwadludnidugs avgnieriudeinamiusy
vouradnofufusasunsua (Oreanelle) fiSuni
“Guedea” Wneludndunis fafu Tematingni
AFBNAzRDNUIUENLAS durafulgaRlusyUUBNYY
dieaglsiAngiishumu Ssdimnudululfreudnaton
wiagdrenalnlafniy doingisumusoansiug
waURIUUUNIAReeNTlslullAadnazanITaNTE AU
Tasrawaudvedlauinninsalsluiineddn uas
aunsanserulalagdie limileunsalsluipisn
fagdosruiulusiudug Jaazanunsonseduliiin
aidumusiemsiuedld deagldnanlumvaziden
sfunguieuRvefdudnsely
wauRvafronsnfoandlsluinnddn w3
Anti-double stand DNA Ab; Anti-dsDNA Ab %138
Anti-native DNA Ab; Anti-nDNA Ab tduleufived
finvunnfigalugaelse SLE awnsaasaldeiae
wiaila IFA ad18n150573 ANA usldidelusiadn fe
Cristhedia luciliae 711l organelle A® Kinetoplast
Fafu native DNA unu Mn3sdnaniiauddouns
wianugUag SLE 8 Anti-dsDNA Ab leifiau 100 %

wilpeiluaznulutg 25-850 %

weusnaUUIEIINS
fidner szaulammesves Anti-dsDNA Ab
gedondANUEIAAUNEDINT SLE M8 Na1AB
seulpmeiganduntossddanuiiiedady
active SLE Tnglamizdmuilseauneundiaus C3 s
38 @ uazuenaIntiu Anti-dsDNA Ab Alausofas
fanvly SLE fiflernisnislasausasiaue sy
Anti-dsDNA Ab finiinufjisentunayl (cross reactive)
anunsadulanuansueumauuu Glomerular basement
membrane v8sla A Heparan sulphate @13
Collagen V @19 Fibronectin Lag@15 Laminin mﬂﬁ?u
IuinUUIUNg internalized Tnawalafianunsavili
T cell Wrluneanissniau (inflammation) a9
Wlrlaauwmadls (Renal failure)

1113V Anti-single-stranded DNA (ssDNA)
Ab thy s purine waz pyrimidine azidu
Uinaineuivedannsadnduld Tnsamglunsd
finsadoondlsludanddnlueyluanindind
(Denatured DNA) endegnudu lunsalgUaglasu
nat1uAesIneIueiiandilionnisgta (Uudu
woufvadilididyniaeddndn msederuay

nyaefagmenemamariiuldios
2. nguuauRvafralusiuualullnAfes

(Basic nuclear proteins)
oA woufivefdelusiudalau (Histones)
Fadulusiudrdlumsiamssaeindeagues Adue
1 (guft 1) TWsAudusgnoudisdiuuoudiay
(Antigenic sites 38 Epitopes) ianuaiufe H2A H2B
H3 waz HA usdufiienudfyfodi H2A-H2B
Fafloramfuansfiduie awuseneusuiu [H2A-H2B)-
DNA complex %38 Deoxyribonucleoprotein (DNP)
anunsoduiuLauRvedfisnumie fie Anti-DNP Ab
18 mudsniueufivedselusiumaniarhifluden
uiagdllonanulfunntulunsdduaeldonsia
lagiannze Procainamide Wag Hydralazine “a«
woufivafuiaildaiunsansedunonntiudlda
wiloy Anti-dsDNA Ab ﬁqﬁuﬂﬂaa%ﬁwaw%mms
Lﬁﬂiﬂ@ﬂﬁﬁﬁ&m’j’] “Drug induced SLE” léjmﬁﬁu
FannnsAnwmuld 75- 95 Wesidudvesdiuiu
et ognglsfiony Anti-DNP Ab SawuldBnlugiae
fidlu idiopathic SLE &1 75% wulu Rhuematoid
arthritis 20% Tu Juvenile chronic arthritis Wag

Tu Progressive systemic sclerosis laigag * ¢

J Med Tech Phy Ther x Vol. 30 No. 1 x January - April 2018 5



JUM 1 awnauans “Histones” s3aglu “DNA” 17

3. ngudauRvadralusiunsaluiundes
(Acidic nuclear proteins)
Fuguiinandedu weufvedivaiine

nguueudvedselysAuilalydalau(Non-histone
protien) #38 “Anti-Extractable nuclear antigens
(Anti-ENA Abs)” lailn
3.1 wauRusffadIULIURLIUALNA

(Anti-Smith antibody; Anti-Sm Ab)

“Smith antigen” #38 “Sm
Antigen” WHuneuiauiinuausniied a.a. 1966 @
Tufthe SLE ndsana “afined” woufauiidudau
core units Guamaju “small nuclear ribonucleoproteins
(snRNP; RNA with core units termed A-G Proteins)”
Tngazegsamifu Uridine-rich RNA &3 U-snRNA
feaursauuslasndu 5 vlingowq (Species) Ao
U1-snRNA U2-snRNA U4-snRNA U5-snRNA %38
U6-snRNA aeslsinia Anti-Sm Ab sinnuinduiu B
B’ waz D unit 909 U1-snRNP (Judulvg) insngdl
Snwazunsdundielusiuseuiiauveniolafa
Epstein-Barr figoinduawngdmirlsiAnlsa SLE
munalnn1siingdd1uniudiieawuy molecular

mimicry ©°

AIUUIAR Sm antigen 7ogsIuAU

Y

[

U1-snRNP (3Uf1 2) agnesuluesdiuszneuiidifey
Y94 “Spliceosome” FadlmnudAgluruIun1Tasa
wuamLaesesdweliauysal (Mature messenger

RNA)

U1-snRNP

JUN 2 awnauans “Sm antigen” sauegly

“U1-snRNP complex””

lugaey SLE vieau Teganizlunguiilng
%38 W61 (Blacks) sinazilan1anuloufuanse
Sm antigen (Anti-Sm Ab) launn weRann1sAne)
Tunmsan wudy @Uae SLE 1ndia 20-30 Wesidud
fin5I9NU Anti-Sm Ab (%uagjﬁ’umcaﬁﬂmimawm
oaUfiRnnstug) namsany Anti-Sm Ab Fa1
Humsmsrafidimudumnesiogtas SLE iusgnann

® w5189

Aonumunizgedis 99 wWesidud
lalpenu Anti-Sm Ab Tuz’{ﬂwﬁluﬁmaa YaNNT
A15ATI9NU Anti-Sm Ab Sadufusdaene SLE
ﬁLﬁ&JU‘ijaaﬁummiVl’m Central nervous system
Azl aneisiinfiven (Lung fibrosis) A1y
Snuavvesndnanilerila (Pericarditis) utlaifivdng u

gudufetennuiulvedlse (Severity)

3.2 uwauRvsfradlushulsluiandes
(Anti-Ribonucleoprotien
antibody; Anti-RNP Ab)

RNP iupei3enueuiiauiin “Mo”
739 “nRNP” WalUAMUNNIEVDINITATITLOUAUDA
sodnadedluilagtud awmnedslsluindlelusiu
Ay “Ul-snRNP” U A uag C core units T
LavamuniazUsznauiududumilavas Sm-snRNP
complex (3Uft 2) “V uazfivnsdumiouneuiiau
¥89 EBV #nu1lAin Anti-RNP Ab lasaanaln
molecular mimicry A818A15LAA Anti-Sm Ab @15
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U1-snRNP L“f]umiﬁﬁwmmﬁﬁ@u%’jummwm'eN
YUIUNIT “mMRNA splicing” Ul Spliceosome

W71 Sm Antigen wag RNP antigen lu
U1-snRNP complex agagsaniu uluguaedil
Anti-RNP Ab ualilesegnainen agiinavintilusaudiu
“sm” laluansanuziduleuRiay

Anti-RNP Ab wulssnnlugUleiiounnse
fifnguenisveslsagunin Taslamzgdisidu
Mixed connective tissue diseases (MCTD) na1@
wulduinds 95 wWesidudvesfUle wazaiuise
ppanulilutiinalawodgsg (mnsed 1) wsioensls
Ay udthedufanunsansranulfiguiu udagny
Tutuasg wazdlunumluniswendernisvedse
wetutiosnnn Fogagy TugUag SLE wulsiiies
Uszanad 30-40 wWasigus ‘luﬁumgﬁ;ﬁﬂwkﬂ Sclero-
derma Dermatomyositis Sjogren syndrome Wag
Rheumatoid arthritis (RA) aziileniansiany
Tusnuledidudiitesadly

3.3 waufuadnadaulusiu Sjogren
syndrome-A/Ro (Anti-SS-A
antibody, Anti-Ro Ab)

LOURALAU SS-A s “Ro” 1 Uulusiu
UM 45 kDa 52 kDa 54 kDa kag 60 kDa w# 60 kDa
Wiy 52 kDa 93U small Y-RNA §7uu 5 9a (Y =
cytoplasmic) SaduneuRauiidnilian Anti-SS-A
Ab Ifsnndige dauandluniwd 3 LLauaLauﬁazagjiam
small Y-RNA LAg2dunu woudlau SS-B w3 “La”
flagsu 37-end 199 small Y-RNA sl “Ss-A/
SS-B complex” Fsadulngmunszatsegmudiu
Tolnsnanauveawad useedlsinu luusuiiaded
fnulsigudu tagudslimsmumihiinisinulsiu
LOURLIY SS-A Heghauda

SS-A/hY-RNA Complex

uuu

5 3~ SS-B

SS-A

Ul 3 Anaans “SS-A/SS-B complex 1

uoufilau SS-A filnmuautfazaslddiely
wiaueansged (Methanol) fatiulun1snssa ANA
mamnalinduylurgosisadud (Qznandluniends)
ﬁmﬁae?fual,mm‘?igﬂm% (fixed) MoLuVNiaLoanages
Tnganndnagaialiny wielinansia ANA uau
Usaulaus

awendrylumenddnmui Tugfthefidulse
Sjogren syndromeiuizﬂzﬁlmlﬁﬂ (Primary) 9¢m579
WU Anti-SS-A Ab %38 Anti-Ro Ab lawinds 70
Wosiius uammifuﬁawulﬁ‘lwgﬂw SLE nanafie
WuRINGe 40 LWesidudvesdiuiuguae n1sny
Anti SS-A Ab TugfUae SLE il uiflaruddgluma
padaey 3 Usenns Ae 1. simuluse SLE Aflernns
NRINTN 9139 Subacute cutaneous lupus 2. Tus ey
SLE fiflmoundus C2 uway Ca s (deficiency) W@y
3. lus1e SLE flegseminssassst domnamanuly
USUIUNINY WASWUTINAY Anti-SS-B Ab A8ud)
wdudynuisdademaingialudin (heonatal
lupus syndrome) fonadawdiindhene Congenital
heart block 16t 3amnpniinuIua5enTin 81939z
flo1n1svesglanisiamisiilanouasunnsiudae
(Photosensitive dermatitis in the newborn)

Anti-SS-A Ab @runsansianulungulsa
sanfAndulstha 15U MCTD Scleroderma uag RA “1a”
wiagnuluUsnadides liflaud fydnisuans
VNEI59INTHABE 4N
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3.4 uwaufvafradulusiu SjOgren
syndrome-B/La (Anti-SS-B
antibody, Anti-La Ab)

LoURALAU SS-B 130 “La” [Wunadaly
lUsfulufiumdua (Nuclear phosphoprotein) aue
45-47 kDa Wunn99U 3’-end Y849 small Y-RNA (5U
i 3) ﬁwﬁﬂﬁmqmﬂﬂi Transcription 289 RNA
polymerase |ll PNMSFNETIRILINUT BsdUsEnaU
UN9AIUUDY SS-B HanwealzAdne Retroviral gag
protein @13atnUNTALAR Anti-SS-B Ab lanaanaln
Molecular mimicry **

WoURAUBAM® SS-B 3B Anti-SS-B
Ab %38 Anti-La Ab wuldunnds 60 Wesidudves
HUae Sjogren syndrome sotaslufiorUay SLE
NUUSEUU10-15 Wesidud uay Scleroderma
wuUszana 5 Wesidud auddynisniindu
wonanfiduiusiunisialsafingriuds Msmsaany
Anti-SS-B Ab galduselevilunsalnsidadsuenlsa
Sjogren syndrome Wag SLE na1ide lunsdlUae
Sjogren syndrome £iNATIANU Anti-SS-B Ab 511U
Anti-SS-A Ab Lawu® Tummz‘ﬁ'ﬁﬂw SLE sinnuwe
Anti-SS-A Ab Lileseenaiie ogalsfinu lufthe SLE
VIT187E Anti-SS-B Ab e azfiusslenidanenis
ﬂﬁ%jmilﬁm Neonatal lupus syndrome %38 Congenital
heart block a4 Wufinaded

3.5  usuRvehresulsAuuudulnsdes
(Anti-centromere Ab)
Wulnsidles (Centromere) 1Ju
Tsfuiifianudrdylusenineiiwad finisud s
(Mitosis) Iﬂiauﬁwuagiu%gumSTULLazﬂﬂauaﬂﬂJaq
Kinetochore plates Fadouleefuans Mitotic
spindle fiagvimthiindasiulsuuensenainiusely
(Uil 4) Tumemengfiduiu Wlssdesuszneuly
MydILaUAUDgUTEINN 6 du Ain CENP- ADAF
wifinuildvoedigadio CENP-B (80kDa) tUu DNA
binding protein sasaslufia CENP-A (17 kDa, Histone

H3-like protein) wag CENP-C (140 kDa protein
involved in kinetochore assembly) drwiimdefe
CENP-D (50kDa) CENP-E (312kDa) e CENP-F
(367kDa) Hudlinslusmeazsenuinin

CENP-B CENP-C

Kinetochore | |

b Kinetochore

microtubules
g

Centromere

| Pairing

Kinetochore domain

Ul 4 avnauans “CERP-B-C” sameglu

“ Fulpsisles” 1O

lugdie Scleroderma 7din1suandeanng
Ravifalkuuanna (Limited cutaneous disease) 139
WANBULIENIT NGNDINIT “CREST” (Calcinosis,
Raynaud’s phenomenon, oEsophageal dysmotility,
Sclerodactyly wag Telangiectasias) Fadu mild
variant Luunilsaeslsa Progressive systemic
sclerosis (PSS) wuilhaudvanmawdulasidesle
Uszanal 60 % " wazainnisAnwirludUae
AT Lazltevid nud JUlekanangueintg
CREST #du Caucasians azfilontansiany
Anti-centromere Ab 1a11nnN71 African-American
Hispanics 1138 AUt mUARU usnUszaunIsel

Y a a0 < al Yo
VOILTHULDY NULBUAVBFraLTuUlasTldUssly
HureluniangTusanidegunilouranuiiyuiy
' v ° P a a a ~ P
LA ASA 0IINSANYIANLANEN elladoasy
Tnduausnaly
a a @ =1 N

nsnsIanuLeuivefseldulasllesludiaey
Scleroderma fnlUNUTILAUNITATIVNULOURAUDA
sodulUsAu oa ¥ woa LAnAU (Anti-Scl-70 Ab)
a | ' ~ a a a v Jo
fagnaneoby tlesanwaudvanwlandslinee

A 2 <)

wansoantloyUastdu Scleroderma LuunIEaY

(Diffuse cutaneous Scleroderma)
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3.6 uwauRUshsedIUlUIAY Lod T Lo
AR (Anti-Scl-70 Ab)
TUsAu woa @ woa “Andu” dadu
a a a 6" a 4 d‘ v

HAnKavolAdes IUTAUEgANTaLNaIN197n
wulwsl 7 1By e nlulelwiuesiad | (a degradation
product of DNA topoisomerase 1) Falpwusn@agdl
Umiinluanavua 110 kDa usasgneessalianad
\Uu 110 kDa 87 kDa wazanavinefie 70 kDa iAo
1Ushu o 9 woa 70 Hules wihnveseulediidainy
drAgluruunsin uaziousie DNA Fagnuagunn
Tuusties Nucleoplasm waz Nucleolus

\WUTINATITNAU LouRUDAse 1UTAU
0a @ uea 70 awnsansaanulugiie Scleroderma
lewnde 25-75 wWesidud Tuegiveinisvesisa
WATANIATIA Lagnguieg1ivinnsing nanfe
o a adey v a
finnuseuiverillugUleg Scleroderma NuandoIN1g
NI UUNTEa1e (Diffuse cutaneous) UBNAN
& v & 4' =1 o 14
dun1ns1any Jaduadeusd wavviuielsala
(Prognosis) TngnudngUleasininugunsavelsail
1INNIUY Limited cutaneous Scleroderma Wag
ilonalin Interstitail pulmonary fibrosis 19d1g

1< A o 1 = 1

Junrdunadnlunsfnelungy
HUIEAUTeR waviug wudn leniansiany
weufivedne LUsAu wea 3 woa 70 TufUreidu
African-American tuaziiungn luvaeinulados

Iumjuz}’ﬂw Caucasians

3.7 uwaufuafsadIulUshumneg Tu
fmmalaans (Anti-nucleolar Abs)
lsiuluihadlearsiegvaievin

wfided Feyriulsagundn laun
3.7.1 PM-Scl
e PM-Scl ¥ Nudleolin
complex &aUsznaudieaslndmnlndegiados
10 @ LLG]IﬁWULLEJuaUEJmuE:JJﬂUSﬁﬁa’lmimuLﬁIEJ’J
(Overlap syndrome) 32%4 Polymyositis-Scleroderma

I@aagUseann 50% i 8 wia laun PM/Scl-100

(70-809%) PM/SCl-75(86-80%) hRrpd (50 %) hRrpd2
(21%) hRrp46 (18%) hCs14 (14 %) hRrpd1 (10%)
waz hRrpd0 (7%) Wemeiarsusududiuueuiiay
Tugge 16 2 au1mde 75 kDa waz 100 kDa “"Tasiany
Tusrefiflonnis Rawls wSe Primary pulmonary
hypertension 32use agslsfiny weudvedi
annsansianulatnslugiie Dermatomyositis %38
Scleroderma pg14LAEN
wouRuaffe PM-Scl (Anti-PM-Scl Ab) FaLlu
wouRvaRTIAMUA A IaNenSe1ns IIzawse
FlHAnnsSnauvesnduiie (Inflammatory
myopathy) Faznoliinen1s Scleroderma soly
3.7.2 U3-snRNP (Fibrillarin)
weuALay Fibrillarin 10
TUsFiu Fibrous aw1a 34 kDa duduwilslunnlusiiv
gounely U3-snRNP Tusiuilfindiidrdaly
YUIUNT ribosomal RNA processing
1nn1sfnwludagdunuieudvedse
Fibrillarin tanglugUqe Scleroderma wilga 4-8
Wesidud wazdnnuldueelusedifennisaeudns
JULLTS (Severe diffuse disease) \Retosiu Skeletal
muscle kag Pumonary hypertension lngianizly
ﬂdmﬁﬂiﬂﬁﬁﬁ@m& African-American
3.7.3 RNA polymerase IlI
RNA polymerase Usgnauld
shemelndmmlnivatsany SesenunsouansnnianiR
Juneudiaule
wauRvanfe RNA polymerase | 1Ju
wouRveffifiarusumizuiniulsa Systemic
sclerosis nanafe a@mnsanulauniie 30 Wosidud
SRR AM3ATIINULBUR VB HSIAELTIS U
n5LARe1n1s diffuse scleroderma 881353AL57
(rapidly progressive) wazlusefiinen3ennts
Aedestueteazaneg arelu (Internal orean
involvement) uenanniudeeninsansIanuLoURued
#o RNA polymerase Il ltnslusefinansennis

Wuv Diffuse cutaneous scleroderma 129 14
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3.7.4 Th To RNP

= U % 1
nnsanwtudagiudaly
NIUTYaBYAvRILa AU uanudn U
Scleroderma NiNEN51NTUARIDDANNRINTILUY
911 (Limited cutaneous disease) ¢ATIINY

LOURUDARDLIUALIUAINGTD Y38 Anti-Th To Ab
winlushiudee Tutirdleansyinaniun
Fzau1sanseiulis1anIeaswouivedla wily
Auaelsagundn lneanedile Scleroderma usiag
a a a A \ | =
318 ATIINULBURUOAGDLUSAUNBsEuladIunils
WU N1ATIANULBURUDARDABEIUNTONY (U

Tananulatoeunn (Rare and uncommon case)

4. ngusaufvadsadulylananay
(Cytoplasmic components)
= v

nnsAnuluszezisnlalianuaula
warmNAIREADLOURUDARDTLARYATDLTAAR LY
Wudaulug unseumuidn weudusinediuuen
a a A a < all v
Jumdea ieusnulelanatan nanusadls wag
WULALTWNIENRAINRABNINLIY TAIUEIAY
lulsasundn waglsafifeiteedunisdniauues
naufletneanunateslaruiu Aty luitay
YonaiuAuanIzNd Ay Lazdinnusulavey
TuvnigNingaa ANA TurieaujURnnsivinty Al

4.1 waudveseduwnsuyalulslamatay
(granular cyoplasmic components) laun

4.1.1 woURAULABUNUYALUUALLEYN
(Fine granular cytplasmic Ab)

launuweufvefnaw 1@ 1 (Anti-Jo-1 Ab)
1@ 1o 1 Uo-1) tuneumiauusiiad Reactive site 909
woulesl histidyl-tRNA synthetase (50-52 kDa) @a.du

el a s N Y o

wulwlnegluusnnlylananaauveuvas Inthinlu
nsimnsaezdly Histidine Tnunsalslulinasn
MAgIvea (its cognate transfer RNA; tRNA) fiagu
a
neé

RNA 5
—_— AminoacyltRNA Synthetase

.

/ l
Aminoacyl-tRNA @
b
T e
OH j/
gg.i Amino Acid

E‘Uﬁ 5 AIWNALAAINITINIUUDY

“Aminoacyl-tRNA Synthetase” "

Tnes55u91Auda daukoufiaufinuly
Aminoacyl-tRNA synthetase duaziiuaufiay
Tudnwariiduiy uiesilaseshsuesiizodon
woufaumaniseiulude 019 PL7 lu Threonyl-
tRNA synthetase %39 PL12 Tu Tu Alanine-tRNA
synthetase %30 EJ Tu Glycyl-tRNA synthetase %38
0J lu Isoleucyl-tRNA synthetase tJufy ws Jo-1
niduneudauiiinudridgyniendinuinige
6?5@1‘14;31]38%% Polymyositis ﬁqﬂa’m(Aggressive)
YLEANNSANTITNULOUAUBRAE Jo-1 Tldunnie 20-40
Wesiuivesduiudithe minn1sfinyimuiueufived
dmnusumnzaelsaiunnds 95 Wosidud uaz
wusmiugUIg Polymyositis fifine1ernsmnelen
wazUone (Arthralgia) Yonaniy Usinaeuiiven
fnvazdiiudiuarusuusmodsadandniae

4.1.2 WAURAUBAMBUNUYALUUNEIY
(Coarse granular cytplasmic Ab)

launusufvedselulnnoun3as (Anti-
mitochondria Ab) lalameuinsesidusesunsuiua
ffanuddnsowadiuruiunsmela warlindsem
Tundinenniieuiu usaiRasnulu (inner membrane)
(35Ul 5) wulusAuitanunsansedulisranisadie
wauRvedsolulnneunssslane 9 ula Ao M1-M9
WARdAyAe M2 M4 war M8 @391nn15@ne
seandeanuin M2 Aonguueslusilufinduniely
ﬁﬁwui%ﬁlwgma Alalasiiua (Pyruvate dehydroge-
nase complex %39 PDC) SauAULBUALU E2 V09
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wulgdlalalaslaliielivia eviwfansiunesisa
(Dihydrolipoamide acetyltransferase, 70-74 kDa)
Lﬁuﬁ’nmﬂqﬁ%gﬂ%’uﬁwLLauauaaﬁLﬁmﬁuw%fawm%
91n1515A Primary biliary cirrhosis (PBC) Tunsadiin
ihldazarnuueuivenselulnaeweaieslie 80-95
WeslwuivaeUie PBC wazavnuluseaulamedas
drlulsmduaznuladraduiy uiazsnululSuu
weee 0191 lugUe Chronic active hepatitis 15

Drug-induced hepatitis %38 Collagen disease “1a®l

Inner membrane DNA
/

Quter membrane Cristae
e /

Y
Ribosomes

/
Intermembrane \
space matrix space

gﬂﬁ 6 NNINALAAY “Inner membrane”

Tu “lWlnrsunses” 9

Tuthgiiumnmaueuivedsuiletedudu
N1531ag8 PBC @1311309157a1 Anti-sp100 Ab Anti-
gp210 Ab uwag Anti-p62 Ab FuduwouRvedse
Sp-100 Ag lulumdsa wazaisinslaslusAuusiae
Nuclear pore ¥89 Nuclear membrane augiauls
Tnenulungulse PBC legia 25-30% “*27

4.1.3 wouRveanodlulalanaiauves
1lns¥a (Anti-neutrophil cytoplasmic antibodies
(ANCAs)) @

\Hunguues autoantibodies Fsdanlvg)
\Ju 1gG #io antigens Tulelananauvesialasila uay
Tuludev oy 2 vila Ao c-ANCA antigen Fagumg
iU Proteinase 3 (PR3) way p-ANCA antigens &4
FUnzAU Myeloperoxidase (MPO) LouRUaRITEeq
wulduszanns 35-50% lugtie Systemic vasculitis
fifniZund1 ANCA-associated vasculitides

weuRuefreasazanglulglananau (Homogeneous
cyoplasmic components) lan woaufivensolusiu
IsTulasy #i (Anti-Ribosomal P Ab)

Islulan A 1y Phosphoprotein agnatiae
3%ila fio PO P1 uay P2 (3Uil 7) Fudussddsznau
dundauulsluley Yaguusslinsumthiinisiny
oehauldn ulusiiuia 3 Jezsaushiudumie (Stalk)
yoslsluludamuuaninuaiifvoseulul GTPase

P1

&

| P2
PO

stalk
60s

gﬂﬁ 7 21WRLERS “Ribosomal P Antigens”
wazdume (Stalk) “

Tugfthe SLE avmsranumeusivefse Lslulsy
195 10-15 Wesidusveiae Faluuresgorany
weufivedilaglyfiuoudvense dsDNA Saudae
Audynendiiade weuivedde lsluley Wil
dnnuduiusiugUay SLE FiflornnsnieUsam
(Neuropsychiatric symptom) tazdng1591n15ve3
Tngaudae uenanty Ysinaueudveddiiinany
duiusiuAMUTULIIUNENToINS VDIl SAMELUY
Faths vendienaldnmsnsianeuRveiiumunisns
waufuanne dsDNA TunisinsuneiSeinisveslsa
SLE lat

4.3 waufvefnediu Filaments Tulglawanas

(Filamentous cyoplasmic components) laun (22)

4.3.1 upuRufne Actin (Anti-Actin Ab)

Actin 1Juneufiauiiddalunisadiemnund s

youwas Wiewia apoptosis Iﬂiauﬁaﬁmimizéju

Tifin Anti-Actin Ab 19 wusinnlugiag Autoimmune
chronic active hepatitis (CAH) Usganas 30-40%
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432u9ufusfne Tropomyosin
(Anti-Tropormnyosin Ab) adnerulusiu actin waglaidl
eumsdunudenlestulsalungy CTD

4.3.3 LauRueise Vimentin (Anti-Vimentin
AD) Vimentin Wuansiiieniiweufiaueiin Citrulinated
peptide FsflnrmddnlunisnseduliiAn Anti-cCP
Ab Tugfuae early RA widslufeuisedenleaty
wntintudagdu

WALlAN15A593%1 Anti-Nuclear Ab Tutlagliu
lusumeunsaailesiu (Screening) Hlog) 2 wtle
Ao
1. IF-ANA
\Ju Gold standard technic #AifinisWaiun
Fuiaselvindu uarluiesufiRnisursunsldwan
wiatianséiex wazly Combination substrates wianeviin
ilean variation ¥8INTBTUNAVOIHINNNTIATIEN
Tritfonadls uaziilothaitedelunduifiag CTD ¥irls

(%

Aanullunsiesgvianuaseselll @39
2. EIA/ELISA

i 2 uwuilldegludagdu fe wuu Generic
assay MUNERINTIELOURLIUTIY 9 ARBLOURALIUIN
Fuawmsniildhin IF-ANA AdudBunsgiu uasuuy
fiaos AolduouRauudazyiadielioslfLoufiven
fifosnsng1amiUfATen 1wy dsDNA SSA/Ro SSB/
La Scl70 Sm Sm/RNP 2182 gnansaldeniilaeniy
wouRlaunils o viedminduyauoudiau (Multiple
Ags) fI9819%A Combination ELISA fiusznaudie
SSA/Ro SSB/La Sm tag U1-RNP %39913931 Jo-1 ey
Scl-70 sanuA7e nskumaiia EIAELISA ddeffAe
anunsaldiuesesmuiRnsanaieiognamdouiu
1o lifinansenuanngeuna ansnsaionynuaumiau
AReadosiulsa CTD Aavlals vonandudsanuse
SadeUSunadidaaule

as1aft 2uananally (Sensiyivity) waganudne
(Specificity) 2890159579 IF-ANA 714
Uiuuse LLazﬂ’muW’m%ﬂu{]wﬂ’u way
WnasialungugUag CTD

Autoantibodies"Associated CTD HSensitivityl‘Specificity‘

‘ ANA HSLE H 93 H 57 ‘
I HSjogren's syndrome H 48 H 52 ‘
— ERER
’ HPM/dermatomyositis H 61 H 63 ‘
‘ HRaynaud phenomena H 64 H a1 ‘
’ Specific ANA H H H ‘
‘ Anti-dsDNA HSLE H 57 H 97 ‘
| |

Anti-Sm HSLE H 25-30 H High*

Sjogren's syndrome,
Anti-SSA/Ro  [|subacute cutaneous SLE, 8-70 87

Neonatal lupus syndrome

Sjogren's syndrome,

Anti-SSB/La  ||subacute cutaneous SLE, 16-40 94

Neonatal lupus syndrome

| Anti-U3-RNP HSS H 12

‘Anticentromere HLimited cutaneous SS H 65

‘ Scl-70 HSS H 20

‘ Jo-1 HPM H 30

Precise data not available.

INMSANYIUTUTEURUAS IF-ANA T4y
Gold standard ®? WunauIniAUEBAARBINUNT
87-95 % way Fen e ELISA MlduouRiauudas
wila daula (sensitivity) wazAaudnme (Specificity)
S¥Wine 69-98 % WAz 81-98 % AU Tl e
NaUIN IF-ANA Aloimed 160 nsdnlamasaining
ELISA 9giifinanimsnnini

EIA/ELISA @1anuilnauin >

LAZHARY
Uaaulaun YuediunssuisnisinSeuuauiiaues
Andn wazlunsdl SSA/Ro usl EIAVELISA agldinaila
Recombinant technology lunsiwSes uandsaany
ratlauUaoulmnilon IF-ANA Asliun15un EIA/ELISA
wldnradegneiigvesiesU JuAnmsudas 39aas
=2 - a = o J ] GLEJ ! \/LU (26)
AnwuiiudAnfsnnumzneutanldse
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3. Line blot Immunoassay (LIA) #*2”

P a ¥ £ a a | a

Dudsldnsiameslinauiussinazainiuy
qualitative Ingipfoutouflaulaazsfinasludes
M199 YaauE nitrocellulose walAvinUf3e MmUY
Indirect ELISA @spouginafiiiouleyl Alkaline
phosphatase a1nduilmAad@uLavaUIRUlutY
AINANIPILNITANTUALAINAD 5-brmo-4-chloro-3-
iodolylphosphate/nitroblue tetrazolium

LIA WJunisnaaeuivinladie 19819579
palauauAuafnige nisudulansnailduiu way

I a dl Y d‘ ] . A Y 1
anusaidenyawaudiaunaulals Ndrdgyaelvien
Aaly warANUTRNIBWINAUTE EIAVELISA Fegnii
ulgluriesufuinisuinunelegldasiasiuiung
m579 IF-ANA 11981

n139539 ANA Tudagdudadidnuanewmatia
817 Flow cytometry Wag Microarray “1a* uadoe
Twﬁzuﬁmmﬂ%’uﬂ@a uazdarpsUsziiudnenmiazii
wszenalinanddasely 0

wuUFuRensI9 ANA Tuthgliu (Guideline
for detection of ANA)

saTIat sl IF-ANA WV IANANITNARDS
dield LIA waz/vio EIA/ELISA m57awn Specific
autoantibody #1349 lugrsusielumumisnsdi 3 was

Funou (Algorithmic) Tuguii 8

M19199 3 dnwarULUUTa4 IF-ANA vllaueufausng 9 anunsanululse CTD #ine q

ANA pattern Antigen

ENA, RNP, Sm, SSA/Ro, SSB/La, Scl-70,

Speckled
Jo-1, ribosomal-P

Homogenous dsDNA, Histones

Peripheral (rim)  |RNP, Sm, SSA/Ro

Associated diseases

SLE, Mixed CTD, SS, Primary

Sjogren's syndrome, PM
SLE, Drug induced SLE

SLE, SS

Anti-PM-Scl, anti-RNA polymerase I-ll,

Nucleolar
anti-U3-RNP, To RNP

Centromere CENP A-E

SS, PM

Limited SS
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Guidelines of ANA and specific autoantibody testing |

Clinical suspicion of a connective tissue disorder

g ¢
L¥es ) ——» | Ak for ANA testing % Al testing not indicated

v

Positive [

Evaluate history, clinical findings and degree of ANA positivity

Hegative

Re-evaluate clinical findings

+

*
SLE NonSLE CTD

Further tests for

specific autoantibodies Fumey

Sjogren’s syndrome

33, Scleroderma
or myositis

- T
BLE of CTD unlikely ELE likely SLE unlikely

Fossibility of
Drug induced ANA
Autoimmune liver

Followup
and tepeat
ANA

Repeat
ANA

+

v
Further tests for
specific autoantibodies

Anti ds DHA
At B antibody

IF-AHA
patterm

or thyroid diseass
Chronic HCV infection
Recent viral infection

Elderly female ete.

indicated

Hegative e

+

ssa |

534
Negz‘“’e 555 +

SLE kikely |SLE unlikely Centromere
Sjogren’s syndrome
likelyr

Confirms

Hegative

100k i bies dingmosis .

* *
Hucleolar | Other )
ANA negative }_.
Limited cutensoussse | "o ely
(erest Byndrome Likely *

Corelate with
clinical findings

Specific ENA

Negative

ZLE variant likely

Positive

—— AntiU3-ENF | Scleroderma

—— Undiff ENA (NonSm RNP, 834,55E)

2470 | Onl{RNP 7% MCTD

Follow up

4———Negative 4= Jo-1 Conﬁrm.s.
Palymyositis

gﬂ‘ﬁ 8 Algorithmic approach for ANA testing **?”

ungay

ANA Wunquueufivedredandeavassioies
witulaguu uweudvedseaseng o ushalelananay
ﬁ%’mwagﬂumjmﬁé’w wigdiaudfgyniaadiln
fulsAganAndudnunune

11301599 ANA 8919 IF-ANA 1Ju “Gold
standard” WsganusaliansnIfiannsatly

aa o

Aadonenisald ewindnuagnauin (patterns)
fegvatsuuy Ao nauusndilvinauinludiumis
Tundwalaussnuaau laun Speckle Homogeneous
Nucleolous wag Peripheral %38 Rim ﬂdumﬁﬂﬁiﬁ
wavanuinalelanatand 3 ngudesnudrdud
WUUDE A® Ganular cytoplasmic pattern Homogenous
cytoplasmic pattern e Filamentous cytoplasmic
pattern

N197m599 IF-ANA d9oa295835lua1unis
Usziliunan1snsae usegalsinulutagiu anunse
THnafiansveaeu IF-ANA Aiflduawmsniinainvane
ﬁ'ﬂﬁmamsm’;ﬁ]ﬁmmgﬂé]’aﬂﬂuuuaLﬁmﬁ’umﬂﬁu
nanie Emunauanidu Speckle type fivadayndl
Anti-Sm Ab Anti-RNP Ab Anti-SSA/Ro Ab %38

14

Anti-SSB/La Ab @snsainluitdaduanula wazaiu
IuzlnesINgedlsa SLE Mixed CTD SS Primary
Sjogren’s syndrome 30 PM lﬁ%ﬂwuﬁu INURHA
U Homogenous type ansatiluitadelsa
SLE waglsa Drug induced lupus waslsaduldinety
arnurauinidu Nucleolous type @1unsauly
Fadelsa SS Hawuy Diffuse SS Limited SS w3e
Cutaneous SS Wémauiiu &muwauanidy Peripheral
type @mnsairluiiadelsa SLE 18 Anti-dsDNA Ab
L?’imsﬁ’aﬂé’ae}wqgﬂﬁm

Tunsaifilsinauindu Cytoplasmic pattern
finudesliun Granular Homogenous ag filamentous
Faaonndosulsm PBC SLE way CAH

N199979 Anti-dsDNA Ab agiiuns1aldiieds
IF waz LIA awnsaldidundngududulain damy
Tulsa SLE dhazdumeiifionnismalasiudieiaue
W12 Anti-dsDNA Ab anansavinuisendunguiu
a15619 9 UL Glomerular basement membrane
979 Heparan sulphate Collagen IV Fibronectin %39

Laminin o
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ANA Junsufvednwuiimiurainvaney
Tuusazaudsazifulsaieadulungu Rheumatism
< = t% 4 19 12
finw wazn1snsaanaglisslovigeanuniiisasdos
arfadoyanindtiniduddy wieududuwuzin
(Guideline) MIRFIAINWBIUHURNTHAN 9 Ana
UIAY
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