
BACKGRO U N D  & RATIONAILE 

► AD exhibits marked clinic I heter,ogenel ty despite siml la ,r a mylo ld-be a (A�} pathology.
► Some aim yloid-pos lt ive l n,d l viduals ma lntailn normail cognition ( cog n i tive resi l ience}, wh i l e  others prog ress to dementli!I (vu lnerable phenotype).
► Systemic lmmun,og l,obulin ls otype pr,ofiles reflecting T helper ce l l -driven cla.s s  switch i ng  m y modulate neurodegenerat lon I ndepen dent  of A� bu rden .
► Curren t gold-sti!lnda rd , d i agnostics (PFL CSF) a re invasive and  cos·tly (AUD $3 .000-5.000/scan}.
► Blood-based immun,og lobulin bloma,rkers offer a, minima l l y l nvaisl ve, scai li!ible a l tem�tlve for e�rly AD· ri s k  stra ti fi ca t ion.

F I GU RE 1 - DIAG N OSTIC LA ND SCAPE 

Gold Standard / Invasive Tests 

Arnytoid PET imaging 
• Detects Afl plaques
• Sensitivity �90%, S!peci1ficity �85%
• Cost $3,000-$5,000 AUi)
• Speciat is.t oemres on!y1

CSF AP-42/AJMO ratio 
• Sensilivity 85-95%
• Req uires lumba r punoture
• lnvasiv,e.: 

CSF p-tau1811217 
• Highl specilicicy for /JD tau

p:athrnogy:i

Tau PET 
• Mlaps neuroliibriHary tangJes
• E;qiensive
• Limited availabi lily

Cognit ive I Clinical Tests 

MMSE 
• score o-3D 
• Widely used
• Ceiling effect 
• Poor early sensilivity4 

Montreal Cog n i,tive
Assessment
• Score 0-.30
• Better sensitivity tflan MMSE5 

ADAS"Cog
+ 11-13 Mtems
• Used in clinical ma.ls

Cllnr:cal Dememla Rating 
Sum o,f Boxes 
• Staging tool

* Colour-Word Pick-oul Test 
• VR--based
• Normalised distri'.bu1tion TKI 

Emergmng Bllood B,i,ornarkers 
- -- - - -- - - --

Plasma p-tau217 
• ALJC 0.96
• Best single bl'ood biomarl!)er
• Lumipulse platform1..e

Plasma p-tau18'11
• AUC o_as
• IDelecls predin.ica'I

am�l:Of.dosism 

Plasma GFAP 
• Glial acuvauon marker
• AUC 0.87 
• ll'l(lraa�:s, 2-3 ¥.ears

p�•symptoms •
OVEl 1gA/ilgG3 ratio 

I
. AUC0,977 
• Co'hen',s d,,,,, .8162

n-406, 4 OOllor1.s
• • Di:s.1.tnguishe:s, resilierit

vs vulneratile

l111t.e.!ll...-ss Cosl A.wD111hllhy 

!Plasma Ap.42tA
;;t

p ,
• AOC 0.88-0.93 
• Widely validated9 •

Pl'asma NfL 
• Neurofilament ligh.t
• Ne· urodegetierat

�
·o

.
n .· .

rna�k,er·
• Not .AID-spE!cilic1i 

lgE 
• 1 .6Mold etevabed In AD
• AUC 10.759'a

AUCJ Slage 
AUCl&amo"tllwltv Slta.1111 l>ebmled 

• Superior sensilivitf' ArnY1oid PET ,. • • 0 • 

KEY RESULTS 

-- ------------------

F I N  D I NG 1 - I GA/IGG l RATIO 

► I g A/lgiGJ: A� -cu ( re .. 1 1  ient), = O.J65 ;tO .2 94 vs A�+c I ( vu I nera bl e i = l .3 35;t l, 0 l5.
► 3 ,7-fo ld diff@ro!!rlCo!! ( p-s:0.0001 , Coho!!r11 s d • - 1. 599) - �xe;@!pt ioMI  d iscri m inatory pow1!-r.
► lg .A/lgiGJ inver5ely co rrelated w ith p ro-i nflammator; IL- 1.7A (p=-0 .553 . p=0 .05} and I FN-y (p=-0.616 . p=0.03}.
► Low I gNlgG 3. va I i da to!!d as n1!-u rop rot�ctiv o!! in MCG.5 n�u ron<!i I e;ytotoxi c i ty .a ss&y;

F I G U R E  2 � I 5O7rYPE RATI O D I STR I B UTIONS
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Comparison Table 

CSF l:es!S 
OoooiliYe tests 
Blood bi0n1arkell'S 
- p-lalll217
- l!}AJl9GJ

• • • 0 • 
• 13 • •· • 

• • 
• a • • • 
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► No val idated b l,ood-based isotype panel re l i ably  d isti ngu i shes neuroprotecltlve from neu,rotox ic systemic Immune  plheno ypes. -40•n=l35 ll=ll5 n=eg n=67 n=l31 n=ll4 n=11g n:,t;7 l\"=135 n=ll5 =B!t n�67 
► The tunctl,onal role of l gE  in Ao, immune modula,tion and I ts intera,ction with lgA/lgG3 rem a ins unexplo red, () 
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► Mult lmod.!l l lntlegratlon of lmmunog lobulin bl omairkers, gut  microbiome s ig nature s ,  aind d l g l ta, I cognl�lve phenotyplng  for early AD ri sk  c lass lflci!ltl on Is lack ing.
.pt ,;;l ,$.r f ,(l �

Clinical Group Clin ica l Group Clinical Group 

M ETHODS 

Mult l�Gohort Cros.s.-Se tional Study 
n = 406 participants I 4 intermitionail cohorts 

AIBL • KARVIAH • B ioFINDER-l • N ICM-WS.U 

7 immunoglobulin i sotyp@s quantifi@d in serum ( l gG 1-4, l gA, l glE, l gM )  

ROC ana lysis • Mann-Whitney U • Coh@n 's  d • Cyl:okin@  sub-stu dy (n,,,83)  

► Partic ipants c l a �sifi@d : A� -cu (n"'  BSL A�""CU res i l ient ( n"'  1 15 l. A�-C I  (n,,,106}, A_�+c1 vu lrnerai ble , ( n,,,67} ,
► APOE-E:4 stratifkati-on to ass @ss genotyp@ x i sotyp@ int@racti on s .
► MC65 neurona l cytotoxicity assay for functional mmroprot@ction validation,

STU DY COHORTS & PARTICIPANTS 

Group n A� Status Cognition 
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FIGURE 3 - ISOTYPE CORllEI.ATION HEATMAP 
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lsotype Ratios vs I ndividual  lsotype conc:entrations ( n .., 406)
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Fl�\llt >. •�Hl'tnln m.-.lMIM hli!m�� or ,mi�• r1�0: ,1 lndMdUII IIOtypo (¢netntrotion: (n=406). l�Nl�Gl mon�ly drlvon by l�A 1�=0.759). l�Gl/l�G; lnvmoly 111oei1tt:I With 
lgG3 (p=-0,7071, 

Figur-e 2. Bo:,; plo�s Df l g,Jl,/lgG3, l g1E]lgi,ll, an.d lgiGl,llgG3 ratiDs across fom cl in.ic a l  g roups (Ajl-CU ,  AWCU, Ajl-C I, Jl..jl+C I) . Lowest l �llgG3 in  resi l ient (AWCU)  g roup. 

F I N D I NG 2 � I G E  DYS. REG ULATI ON 

[ l ------

► lgE  elevated i AD: 0 . 0169;1;0.0045 ng/m L v� re .. i l ient: O ,OllS;t0.0063 n g/mL (p=5 ,7Sx10-• , d= -0.S70 ) .
► lgE,l lgA r<!itio h igh@r i rl  r�s i l i�nt (3 .Gl�l0 , 20)  v s  AD (2.00± 1. 79; p•0.030) - oppos itl!- d i ree;tiOrl to lgE ,
► APOE-i.4 �enotype : no � i�n i1ic:ant effect on l gE w ithin c l i n ical g roup� ( a l l  p:,.0 .49 ) ,
► lgE  pos itiv@l �1 .::orr l ated w ith &nt i- ir1flamm&tor�1 I L-10  (f'.1•0.3.01 , p•O.OOG ) i n  mee; h&ni sti.:: subset (n•S3}.

FIGUI\E 4 - STUDY DESIGN & PIPELINE 
STAGE 1 
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STAGE 2 

THREE PARAIJ.EL BIOMARKER STREAMS 

STREAM B 
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STAGE 3 STAGE 4

DATA 
HARMONISATION 

& FEATURE • ENGINEERING 

� Q1.iilffl7 t:ont.ml ill"ld • Unlmodal -(bos,h): 
Wnd;ardiiiiilioo �'""""· 

.. Feature utr.ai:::tlom micfobionwl °"'I', digital on, 
!l0+·'"1mu!'O<llo!!o;n -�-·l•"1>111•. 200t- •--� XGil<l<m. 

mkn>l>ionie1a.a. � •og,,1---30+ digi111l metlilcs • lffltmal Yllldtt.i� iitntritliM 

.. Dlrnenslat1al :ty' Hord ,.....v>l�Uoo 
rO<luclloo (PCA. ., ....... _tt,_ 
UMAP) .-...., ......... , 

., Mh:sinw da.ta .ilUC�.'il�' fOfitm'jADIMCI 
d,s,sifit;alfon l�pl,lte'tlon 
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STA.GE 5 

OUTCOMES& 

TRANSLATION 

.. vollcfOled mtllllmod•I......,,mgrr . ......,....
• oi,,,,-....-ce ML p(p,1ino (61111ubJ 
I :t3 pe:@f"feviewed publieation:s: 
• t.ie'""')' cllnlc ulo;e tool 
• f'tOY .. tioo lria! emicllmet1lplallorm
· Nallonol=lesuproadmop 
• lnd1.1s::.,,.·uansb.ti0n: 70X t B�i Aotitralia. 
7D ' 

e 1N.C!us,111:1 

ROW Ethic", roec11Jilmeni. 11)la1lcrm setu�. baseline samples Full data generation, Ml model tra1n1ng. RCT ongoing RCT complel10n. "al1dat1on manus.cr1pts. 11fans;lallon 
�'1r��c,rq;,n ..... L.-mtto21:�,.�.,�.thU.rll� 20fl;T,rtW111.lill. .. ,N��ur1iJ��r� 

FlgY,. 4. Flvo•oto go mol timodo I p r.oiolo n•ocrM n Ing plpol lno p•rtlolpont r.<rY ltmont - th r .. blo m,, rktr ate.• mo ( Imm y nog lob YI In, m le rob lo m., <I I�, to I co�nltlon) - <I• to hormonl�tlo n -

441;;■■· · i¥·i■·-i44it-■$;;.◄S4-f-i&■W-!1$b 
� V,.. lid,_.t..., lgA,llgG� .;inQ lgl= in .;, J;>FQ'i,J;>..,ctiv<il A'-'�u--.;ili.an CQhQFt <n-200) - t"'-'"'iillQt" AUC >Q.':l'O. 

mmll Charact:•ri;:--@ gut rnicrobiorn,.. e:::ignatur ... e::: (e:t:iot:gun m...,t:a,gO'!!nornic�) aondl @valuat.., probiot:tC RCT (n-410 MCI�.  

mall Vo.Ii dote VR/t:-eblet: d i g itol cognitive phenQtypir,g tCWP"T) :sen=.itive t:Q eorly executive Gnd memory chonge. 

lillllil Build in tO'!!rp�tablO'!! ML mod...,ls i r,,t..,,:i, r.ft tinow atll three biorn,ark....r st.-...am:s - t,,.ro..,·t AUC ::.-0.9�. 

The lgAtllgG.3 ratio Is a robust functlonal bl-om.ark-er distinguishing ncuroprotectlvc from ncurotoxl c  lmrn.un-e ph,enotypcs I n  AD with 
B:X.CBptlonn l  accuracy (AUC = 0 . 9 67 > - l g E  dy"".--'""9ulntlon p.--oov-ld-"" c o mpl-m-ntni.--y Insights lnd-pB ndBnt ,o. APOE-lr'.4 gen-oty pe. 

► op.,.o5ing 1 9 E  .. nd �9E'/ll9A r.f'ltio di.....,etion"' ,=u99,..,.,t: -r,c,rnpl� i5-ot:y"""' int..,,...-r,tion"' ......,..,,.,...,,.,tirig m ,..eh.a.riii"'"-ie i.-.v ... �'■9 . .,,tion. 
► Cyt-okine co.-..-eletion5 end MC6� ae5-say confi.-m fur>ctiQnel neu rQprotect•ve consequences: of' lo..,,. lg.A.,llgG::3. 
► A prec i:sion-<Scn,,...,nin-.;i f.,,.,..-,..,......,ork i-nt:...,OW l'""fttino imrnu noolobul ins.  rni-crobiom..,, ftnd diowit:em ph...,r,otyping could tr.,,n:sfurm ..,,...-ly AO d..,t:...,ction i n  Au:st:r,.,lia "'nd g lobftlly. 

.c IN 
► Minimally invl!l::aiv-e bloo-cl t-e::at: - no PE'T or- lum b-l!lr pun-r,t:1..a1re r,..qui.-ed. 
► Sc.a lable -for pQpuh,t:ion-l evel s;creer,ong b-eyQr.,d ,speci...,li,sed rnetrop,o�otar> cl•nics. 
► Add�sse.s m..,,jor- u nm...,t: .... ..,...,d: -400.000 Aus·t:.-ftliGn:s ftff...,cted; co::st:s =-S:c'ISl:l/y..,""r by 2056. 
► 5'-'Pr='O� -enri,;;hm-ent of' i;,r.-v•n tior, ,:r,.,,l,i; 'll r,d ••'1Y i r>ter-vention P-"'thv.-ey�. 

FIGURE 5 - PJlOBIOTIC MICRODIOME DIVERSITY 

A, Shannon Diversity Index B. Simpson Diversity Index C. Chaol Richness
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3.7 x
IgA/IgG3 fold-diff Resilient vs AD

d = -1.60
Cohen's d Effect size

p<0.0001
IgA/IgG3 Significance

AUC 0.967
IgA/IgG3 ROC Resilient vs Vulnerable

90.0%
Sensitivity IgA/IgG3 ratio

94.8%
IgA/IgG3 IgA/IgG3 ratio

AUC 0.759
IgE ROC AD vs Resilient

97.0%
IgE Sensitivity AD detection
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