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Research progress of non - invasive biomarkers and artificial intelligence multimodal
integration technology in the early diagnosis and screening of Alzheimer’s disease
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[Abstract] Alzheimer’ s disease (AD) has emerged as a major global public health challenge in the 21st century. Current clinical
diagnosis primarily relies on techniques such as cerebrospinal fluid biomarker testing and amyloid PET imaging, yet these methods
have exhibited significant limitations: cerebrospinal fluid testing is invasive, and PET imaging involves high costs and radiation
exposure. Although neuropsychological scales are widely used in clinical practice, their strong subjectivity and lack of specificity
considerably reduce diagnostic sensitivity, particularly in early-stage AD. In response to this situation, this article provides a systematic
review of the latest advances in non-invasive diagnostic technologies for AD, with a focus on breakthroughs in peripheral biofluids(e.g.,
blood, saliva) biomarker detection techniques, as well as the application prospects and innovative value of artificial intelligence-driven
multimodal data integration strategies in the early identification and precise diagnosis of AD.
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AR T RAE AR 15~20 48 B, SR T A% G012 T 1
RAFAE W E A« 1555 W (cerebrospinal fluid, CSF)
o I R R AR v [ 32 AR AR i 26 ) b 42 R T
F Carea under the curve, AUC)>0.85]", (H{Z N\ P4
TESFEUEEMRMIEZE; AR A 1L #L T A 4T T )2 43
f#i Cpositron emission tomography, PET) (% % A 15
£ (H>5 000 670 » HAHSTBU 7= 5711 Al
RN 5 2 A HCE B ER 0 CHE i 2R 68% ~
7995 TXLERR I FELL 609% -1 B E W2 -

24 i BIF 9 # R TP A TG 8112 T R 1 T -
DA A s 4 QIR Rl 30 55D R ) B A 4 1
i ] 5 A P 5 1 P 34 s @ N T4 B Catificial intelli-
gence, AD) Z M & H AR E L& A4 % AW
b AT e PR e S 2 SR T 1 RS W A o
PEo IX e e Oy N7 i AU T - 12 W - B 7 1)
SBESRAD B HEAA R VA . ARG
M 1 AD RIS W BOR B sk i, R T
A= bR S PR B A0 R0 AT 2 BEAS Rl A 1 DR B i)
R, FERE T AR AR AL R BOR B AR S W] AT 1
W, BAEHES) AD 297 S HELE 2 ik . X LL BT
BORA ERWIA LW, Jy AD B3+ T2 (i
W TT R

1 RFADFESSHBENR AR LR

11 ARk & 550 H A

5% 7 A 7K LA VF-fil (Montreal cognitive assess-
ment, MoCA) Ffiij 5 K #H4R A 2 (mini-mental state
examination, MMSE) /£ A AD % £ 1 FH T 5, )
ZAE R AR R R PRI (23%~88%) , 471 2. 35 1)
W R —RRr AR SRR . —
WA 37 T L Meta 73 #7275 » MoCA [X. 73 AD AH
KA E N HI S (mild cognitive impairment, MCD 5
il BT R R 799%(95% 7T 15 [X 7] (confidence
interval, CD : 74%~83% 1, T [X 7 AD 5 B3 - i
(frontotemporal dementia, FTD) 1) 4F 57 14 [% 2 23%~
52% (Youden & $0<0.5) o f& I [ i 3 : Gk B
MMSE/MoCA {3 RE R e PRI BE AD i  [ il PR JRi R
PF 2 (clinical dementia rating, CDR) =11, A& Il
&N AE TC IR (CDR=0) I B [ 52%~68%" . 1
FAR W], MO 2R 1T HE T 2 60% R R 1) AD &
H 2 [ A E (odds ratio, OR)=3.21, P < 0.001]. =
Fe S i 5 RAEBCE . ARF B 7K (<8 4F) A
T A H 1 8 1538 34%, 1T iy 20 K (516 4D R
FF 1t 2255 28% , It 25 5 W) 7 A M d PR

1.2 #55 CSFAMHE K

i 3L % % (magnetic resonance imaging, MRI)
1 PET B2 A8 AR I b 25 45 A1 ABYTAR , {H L e A I HY
(3955 2 24 A8 22 tH BT AD B 3, 4775 5 BR %, 1T CSF
R 00 00 T W e B k. MR ARG 00 i 25 45 A7 — 5 1)
i J5 1 X 622 4515 AE N 9k a1 BA B 5 CF- 35 i
U7 6.2 45D B, i ARG /N 212 Wi A 75 72 MCIRY
B 2.5 9 H B, 1 2R B R AK Tau 25 H (p-Tau) 181
A £E MCI | 3 4E 7 AD % 1k (AUC, - 1us1=0.72 vs.
AUCyr=0.61, AAUC=0.11, P=0.003)""; PET J 1%
AR B RA IS &, v B MRS U AN 2, B A U
N 77.4% (95% Cl: 65.3%~89.4% )" ; Tau 2 H PET
A8 6 Braak 1 ~ [0 3955 38 1) B30 MEAY 419% (95%
Cl: 33%~49%) , HAFAE 30%~45% It it #E 45 & 2 (4
BT X AR R ERBO M. CSF A AZ R AT
AR, MM 2 ) S5O0 R A1 1 i (0.79%~3.1% ) FIIG
Pt s Sk 9 (15%~30% ) 1) XI55 S 355 PRI A 5 43 52
R IX 0 i 30 48 3R 0K 62% ) 5 BRAE bRl 5 52 3%, 52
55 % 8] CSF 1 AR42 £ Il 1) A% S 2 U (coefficient of
variation, CV) = 1A 22%~35% (ELISA vs. Simoa “J*
G 2 7>30%) , #0245 Fnl H i
1.3 AAHRRKELSREES LABRT L0 RE

DA AR R PSP A AT — 212
Wi G, B3R 18 5% S CSF BEA 2 Wi Il PR T
AD (1~2 3 W BUBHE Y 39%~55% , 32 K T I3
p-Tau217 CHUBNES85%) o & AR -3 38 1, 1%
i iL Wi AR (B 2 +MRI+PET) A 13 2% HI#8 8 000 3%
JC, BH BT WA A E . BEE LA AR IEAR
ik, RN m e, RRESERERFGE S W
J5 % — 2 VA W b A A I A R O A AN
MW R H B ER S . MK p-Tau2l7 %5 AD
5 AT M R VR R ) AUC N 0.92~0.98 (AAUC=
0.23 vs. p-Taul81), H 5 ABEE I PET % i) — S
15 93%, 5 7 1 5 BT (A 93%) 3 3E T Simoa - &
(1) J2 J5R 2T 4 1% 1tk 2 19 (glial fibrillary acidic protein,
GFAP) Fll #if 8 22 %2 %% (neurofilament light chain,
NFL) B A R v $2E A7 15 45 70 AD KU [ XU Lk
(hazard ratio, HR)=4.12,95%CI: 2.89~5.87], S ¥l ##
FHATH A TRV AR R R AR BEAS 1)
FHRURIBR A T B, SUSRME S T R B E R
BRGNS T. FFRI T A T-MoCA)#
b 1 AR XL E 2R E 5 A (natural language
processing, NLP) 5% JFIHR 2118 B AR , i 2 BUs
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BRI, ARSI AT MCT 246 (1) AUC I
0.78 CRIFUE 82%, K M 75% )1 . Aok 2 BEZs il
GF 2 AD 5 2 512 Wi b R R SR I SR A, B AL
ARG LR A I p-Tau217 36 5 W X 15 412
(Haralick SUEERFIE) & %5 5 [ E Capolipoprotein E,
APOE) g4 JE R AL, 3@ AT 9K 8 A A R m R I R
AT AD P53 E B R 3 T 22 919% (AAUC=0.19 vs. B —
RS s 18 7851 6 Hf 4 1 (il DICOM-OMOP
eSO 5 [ PR 3L GR B i ISTAART #E 2% (1)
p-Tau217>2.56 pg/mL), 1 SLHL AD i 25 5 12 W 1) b5
AL

2 EUEMRENS AIZESESRANERS
LR

AR, AN AR A Y0 hs E VDB 58 8 AD |
TS W K 7 AT RS . AH EL AR Gl CSF A
REAAG 25 T5 1, MR MR i 2 P bk S A L T8
P AT B SRR R 2% e e S LB AE AD BT A
S 2 W A g M) e T R AR
21 wigAEMRES
2.1.1  AB42/AB40 tuff

BF 7T 26 W, I 3% AB42/AR40 ELAH 5 K AR &
F 975 B 2 AR I 25 AH 9% (r=—-0.62, P < 0.001)", K]
G 8 PUE 5T HE 725 Gimmunoprecipitation - mass spec-
trometry, IP-MS) il i, & X 43 AR H 1 FH P 0 9 4
MR AUC I 0.86, Y 3 1L T-1% 4t S 73t (AUC:
0.69~0.78)"> 7 HIAHF RN A, Ziebr ol BT
I AR AR 15~20 4 tH B, AH 2 4G D b A0 22 7t 52
ML K (CV>15%)07,

212 p-Tau& @

Il 3¢ p-Tau & H WA CHF 5l 52 p-Taul81
p-Tau217), BB L 5 112 Wi v Re . B 7 2o,
p-Taul81 [X 47 AD 5 4 AD i & [f] AUC 4 0.89~
0.93; 1 p-Tau217 REIL HH I AL 2 Wi it fg , 5 ABEE E
PET /% 1) — F 1 ik 88%~93%, [X 43 AD 5 HiAh 5
i AUC =134 0.92~0.98, A4 37 BA A 56 IE 2 7~ , HL I
Jill AR BE ¥ AUC F2 7€ 7£0.80~0.91""; p-Tau217 IfiL
ORI 5 CSF A I 1712 W 3 REAH 24, HLAE X 43 AD
55 HoAh Tau 8 FH5 AL CUn B2 57 28 SR 25 6 110D I 5 25 A
FAEG R EWRY . AD B EH P p-Tau217 HH A 1
2B AT M BB T R 2.5~6.0 5 (P < 0.001) ™,
e Wik i v 5 CSF A AN Tau 25 B PET BUEAH
2. BT A 71, #50 BLOR AL AD PR R AR Cln
PSENT E280A) AN, ZEREIR tH L AT 20 4 (£ 25 %

IRF D B AT AS B 115 p-Tau217 52 T4, £ AN
T F% (subjective cognitive decline, SCD) AF(AD (=&
R, p-Tau217 BEAERH 7] AR ELRHE# (AUC=
0.9, p-Tau231 Fl p-Tau235 £ v & I 145 &
Y, o ] RE R T AR EE I PET A& BH 10
X ey B4 O T B0 MCI ) AD % 4k (HR=3.2,
95%ClI: 2.1~4.8)"",
2.1.3 GFAP 5NFL

VB B TV I o 4 B 3 A B b 54, GFAP 1E I
PRHT AD B BB 825 5 35% (P < 0.01D™, H 5 AB
B H PET (& BH % 5 98 41 5% (=0.52, P < 0.001)
KPR AT RE R T Taw R BRI, i L2 W 1t
T AIRE. NFLAEREIR H AT 10 48 B w] A I 380 53
R R AR T = (570 5 BRI I 2.1 pg/ml)
BRI 72 W R S e RS A I T B v U
(AUC M 0.82 #5122 0.89)% . GFAP FI NFL 43 5l Ik
PRLE JORE IR 22 IR AT YEFZ 9 AD HFLSUIAS I 15 9
SEAL TR, AT I 2 bR SR R 0 R
EALA IR Tl PR SE IR

25 EPA, NFL 32 28 S il RIB A R 36, 1
K GFAP 32 [ 1 2 T8 40 M (1) A= W bs 0, wT I
ML ANARAT AR A PR 5244 B 2 B 48 ML R 400 ff 453 3 1)
BB, P AR ER 2 R Al 1R A0 AN I e R RS A5
Y, RARRTRAA LA bR W), R A HEE
5 [ 2A (synaptic vesicle glycoprotein 2A, SV2A) | %
fiith 7 INAFH O 2R 1 - 25 (synaptosomal -associated protein
25, SNAP-25) M A K AH 5C 25 1 -43 (growth associated
protein-43, GAP-43) , Tau % [ PET %, ABZE A
PET A% A1 CSF B2 AB42/AR40 HLAB St T K ki
o1 A B A% 1t s CSF AL A p-Tau BE AL T AD
H1 1) Tau-Tau-tangle Jj B G 3L, SO BT AR 3 5
A2 Tau 70 WA BERR AL IE N R IT B A - R AdAZ
& F (a-synuclein, a-syn) 7E M 4 % 7§ ( Parkinson ’ s
disease, PD) 1 % %) #& i & (dementia with Lewy
bodies, DLB) H1 I B Lewy {4 Fl #4822 , 1] LA{E CSF
ARk A S B R 5 15 5 AL R (real -time
quaking induced conversion, RT-QulC) %5 a-syn 5 4E
W 5E T IEAT N o AL & FF 53 M1 5 it BioFINDER-2 5
= [E ADNIBAF (F£2 31645112 5 ) F L B : a-Syn FH
PE# I CSF H AB42 /K-F BEAR U Bk ABLRAHE I, H
ABEE H PET A% 7 FL Y AR A7 far 2 % /&1 T o-Syn
FH M4 A IB R 27, BioFINDER-2 BA %1 1 a-Syn BH
T () ABTLANIE 52 35 R F I PEAL(P < 0.05) ™.
B FE R B, iR Tau 22 19 PET BUAZ T FEZR 1K) AD H ()
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RS EVBAERE, B S, ABLFETF AR 1EHT K 2
1) R IR X SR 2R, A0 ot R A A P 0 T A0 400 e X 3 5
SR, FoAh B T X 352 B 52, 3 B IS ) AR B X
b 5 52 B s BT, AN Z B . ARYE AD
Tau 25 [ PET S5 BHPE X IR HES , B 26 H42 T Tau
HAMEHBAE SN EZ, RG2S MA
1% FLUR B 1) F A B 51X 3852 B 5, B IR
P AT R A0 T R 2 DA R AMIRE B2 2 B JE )Tz
1) AT A X ek A B B AU X A, SR
BioFINDER-2 fff 75 [ 4 5] AD 35, LA A [F [ Tau
A PET G AR 145179 & Tk LL“RAZIE N EF
R R, B« 38 5 Tau 25 H PET A% AR
L 1HI71 8 B LR T N E 7R B, 70
WA Tau 2 FAE 5 1470 % L HEFL A Tau &
S5 ot 32 57 R A BLI 151 67 %5 557 I 3l
It (medial temporal lobe, MTL) A& 52 S FI 32 {7 Jii 5%
U R AR,
22 HigAwminEd
22.1 AB40/AB42 tufA

Z WU ST R B, AD B8 35 MV A B42 7K T4 ik i
X HEAH B 25 T, PRk 2 5 B R (P < 0.00D) 77
MR AB40. AB42 HLHAS M I, AUC 43 7 2 53.11%
F1184.83%, 1H 4 5 H A AR E ) (4 p-Taust-Tau AB40
FVABA LA N FH IV, Hoaz W7 2 g 2 25 42 7, AUC
fE AT IK 92,119, 31X 3% BF My ks I v & A& /9 AD
i 2 i B L H . R AB42/AB40 1E TG I R FE
AR IO S5 5 AR A R, B AR FHE T
I RRE AR 277, B 5y B A I, {ELAS R SR 4 7 vE 3 8K
AB42/ABA0 K 1 CV 3% 309, T 2K il B4 I AR/
& N B ME ¥ (unstimulated submandibular/sublingual
gland saliva, USS) X} AB40 B 52 , 11 K 58 A ¥ 1)
JUE R M Y Cunstimulated parotid saliva, UPS) J7 74 B &
T AB42 K=",
222 Tau%&9g

JEMEM Tau 8 EHRFEIARECA CSF I 1/1 000D,
R8T Lumipulse 55 5 R BB, BF 78N G2 DA
I3 AD 5B W p-Taul81 T 5 1 5 Tau BEAK (P <
0.05), AUC N 78%"" . Western blot SZ46 i — 5 AIE 5K
T H 5 AD 7 BEAH OB, (H R BEAN Y CSF H Tau 8
(17171 000" s £ AD AT A, Tau 25 AT R
BB ATIE 90%, 45 57 FEE T ik 88 9%, AT 45t e 1) - JA s 7
iz Wi g
223 LaxEq

TERN G E A, JLEE ATE AD &5 MR

KT 23 AR, FLIX 4 AD S g e IR AUC ik
0.96 CR B 87% 5 57 £ 919%) ™, 1£ ABE 1 PET
FSAG BA A B T MR R EE AR (AUC=0.9D" . 7E AD
JA A, R LR B KPR AR T B TR
&, Zand, JF BRI T 5 — Ap42 kil
R HMURR IR I PR S B S RS T (.
224 HteiRES

WEVRA A ZH B0 72 AL, AD FEE MV b () TR TR
TRREFARIYI KT R A 252K TR M2 AT 7T 0
L AD B8 F B R4 BOR AR R AR PR R T i
41, Sirtuins 2 15 % Can SIRT1/3/6) 76 AD £ 35 HE )
HERIE S H, AT RE SRR R A R R VIR . BEAR
1 K Wa-synuclein 5 5 fih Dy g G AH 5, A 6 4%
Jp3 25 [ 7 (Parkinson’ s disease - associated protein 7,
PARKT) % [5] 4 8% ) 22 11 51 DJ-1 2 5 AL N B0R
72, BRI RAFHDI-1 & Bk, 51 K2 ok T,
5 RUGMEPD HAEA O X LRI AD (1 51
TR & SIEWOT SR 7T .

Lk LRk, IR A ER BN AD 2 W R T
HrHLIE R 1D, AB AT I AR AL R BBURE NI 7 2 45
7 THT IRk A% = AR ST, A I 7 9k A B HE AL S i
7 AR R ) B 1) R o AN ) S22 SR T H) A i 077 vk
MRARAFAEZ 57, S ES R A DL IR LR IB4h,
73 75 B ke I SR AT 5 S v, ARl e o BRI
WEERIEYIPR EW . AR IR PR 2 10, 75 2S48
— WIS W bR AE R FE . KRB, 2 O i I K G
UEWT 700 T PR Al X LE bR B W) B S 2 W i1 2251
HE, AR, s AR SR EDEAE,
ST AR A2 W B AL, 2 R R B 5 ) B2 7 1)
JOEAFAE X LS PRAR, RV VAR B 0 i R L FH AP
SOMOR R o I8 A R I R B A BT 5 R I PR AT
FEHPRNTT R, A A B2 59 AD 297 B F1
FB, HEB) 5 TS R T 1R S 3

3 AIZREBARAREAD RS EAMFEE DAY
[z F

BEE ALBOR BB A, 2 B HE & s 2 AR
9 AD FLHAS RN 7 25 1Y) B T T 1Al %R
it G VR B 2 2] (deep learning, DL R 5 2 bR &
Yo AT, RS T AD SR R R PR R
NI RS BB T T AR T %
3.1 AL DLARA G T K

DL H AR, 5 ) 72 4 A3 4 48 I 2% (convolutional
neural network, CNN), 7E AD ) MRI 5214 43 #1 HH FE I
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Table 1 Comparison of advantages and disadvantages of AD salivary biomarkers
o ) Key changes/ Diagnostic efficacy o
Classification ~ Biomarker Advantage Limitation
Characteristics (%)
Core pathologi- Amyloid 3- AB42 T (AD), AB Individual testing: Non - invasive sam- Differences in detection method

cal biomarkers

Emerging bio-

markers

protein

(ARA2/AB40)

Tau protein
(t-Tau,
p-Taul81)

Lactoferrin

Metabolomics

and microbiome

Sirtuins
protein

(SIRT1/3/6)

a-synuclein/

DJ-1

42/AB40 ratio re-
flects metabolic im-

balance

t-Tau | (AD), p-
Taul81 T (AD), p-
Tau/t - Tau ratio 1
(AD)

Lactoferrin | (AD)

Metabolic
malities(AD),

S.haemolyticus !
(AD)

abnor-

SIRT6 | (AD) ,
SIRT1/3 is posi-
tively  correlated

with MMSE score

o- synucleini(AD) ,
DI-1 1 (specific

changes)

AUC (AB42)=0.53(n=
75) , AUC (AB40) =
0.84(n=75) ; joint test-
ing: AUC=0.92(n=59)
p-Tau/t-Tau high spec-
ificity AUC=0.78 (n=
70)

AUC=0.96 (sensitivity
87%lspecificity 91% )
(n=116); PET - posi-
AUC=0.97 (n=

tive

116)

Target metabolites:
AUC (Ala - Phe) =0.83
(n=109) , AUC (Phe -
Pro)=0.84 (n=109; mi-
crobiome: AUC (S.hae-
molyticus) =0.71 (n=
1100

SIRT1 and SIRT6

changes are significant

AUC (« - synuclein) =
0.71G=70,AUCDJ-D
=0.78(n=52)

pling, early predic-
tion Celevated before

symptoms )

Direct assoclation

between neuronal

damage and tangles

Joint  detection s
highly efficient and
can be associated
with the metabolome/

microbiome

Reflecting the whole
body metabolic im-
early

balance and

warning potential

Revealing aging

mechanism,  poten-
tial therapeutic target
Differentiating ~ AD
from Parkinson’s

disease

sensitivity (USS method/AB40
vs. UPS method/AB42)

Low concentration (1/1 000 of
cerebrospinal fluid) , requires
high sensitivity detection tech-
nology, and has cross reaction
with Parkinson

The sample stability is poor
and there is no unified stan-

dardization scheme

Susceptible to dietary/oral hy-

giene interference and re-
quires large - scale validation.
The current study sample is

small

Individual differences are large
and age - matched controls are
needed. AD is relatively new

and the study sample is small

Specificity is insufficient, the
detection method is not stan-
dardized, and the evidence for
DJ-1 is limited. The study sam-

ple size is small

R Z LA HTFREY, T DL I E s LB R
8 ORI S Z A AR, HHER R R 2 TR SR
Tivk e B R =4k A R A 2 I 2% (3D - convolutional
neural network, 3DCNND il i 73 47 40 [n] 45 74 MRI %4
i, AR & T2 R, I Re S S I X A
RS MU, $R 7R AD R H ) S i v
3.1 HLEL AHLIRAER

£ B 3DCNN fig I8 1 73 B P 17 25 44 MRI Cstruc-
tural magnetic resonance imaging, sSMRD (4%, H 81K
e AR AR 124N FRAT ) 3DCNN 2

fili 73 288 R 1A JC 7 B B BN Bl 2 5 8%
7 2L 45 1, B NN 25%25%25 [ sMRI 37744, 76
SRBAEINEREN | DEEREZ . B R
1H2 369 651 T1 AL MRI EH& CR B ADNI AT OASIS 2
HOEE 2R 1005 41132380 B T Il 2R 5 0 E,
ForP N SR B A0 482 51 AD G AN 802 151] {gk 3 xof Bt
BI% , BE 5005 336 151 AD 5 A1 535 {51 4 e i 1R
BIZ . WAL, IR AE X 3 AD 55 {8 et HER
FE 6 UE S A ST AR Hh 23 il ik 1] 90% F1 79% 1) 43
FEUER AR, IR L T 0 X AE i 85% I g v &
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ESESE =y SRR =iy k] )7 SIS TN
TP 2B AH M . I R TRY AN RS 1 M il S A
T IR REMANT X AR A SR s F FEVRAG 1)
DL g 544 B 2l 7 F1 57% (i Hippodeep) 73 #1125 R 5
5 2% KT T BN m E — S (Dice REUR =
i£0.86), IREA AKX 7 K A= ADMCI 5 i Ji o) i 41
HIRK 2548 22 57 . A0 EeAL 443 %) T A (Ul FreeSurfer) ,
X DL ARETE R A 2 22 5 ks FE R IR, 5 4k
T[] DB /IR 2 0 2 R D BB B, S ST R
80% , K A Ife A BF 78 A0 R FH B9 5 1 Sk A
Xhima SE R I, ABYUAR 32 2 5 250 A 3 IE [X 2%
48 , 10 i 7 I 975 (small vessel disease, SVD) AH 2% [
I Ji =115 5 (white matter hyperintensities, WMH) I
5 DR AR T A SR A G o IR I [X R 5 1 40 BT
%) AD TR A B BE (it AD A JF SVDD A B
a5 Wit it 7 H AR .
3.1.2 B4 B R RAE A AT ISR BA

— T 25 97 T0 AT 3R Eh MRIAF 72 i R Gi ik %
B, L CNN SRR B DL B AE X 4) AD MCI 5 IE
WAL RAESS T, IBCE Y HE %255 89.2%, .
Z TSR R ML (83.79%) FBE L AR bR (81.5% ) 2%
FEGNLER 2 2] i
3.1.3 ZHRAEKBEELRES

L 45 4 sMRIL I BE MRI A PET 5% #4045 , DL
FERUAT DL S 4 1 H VAl AD FR BEOAS . — IR )
AD FIE R M A 88 A0 9% Tau 25 9% OO\ R0 i 50 R B0
TDP-43 & H 7 B 5 ifF 5 2= 4 Ik %5 V) A 5% (B=
0.41, P < 0.0, FEMLHIHF T 75 T , £ B DL 52
R T YRR HEAD SRR EEER. 214
TR, S Xk e R A T ISR E K
AR A O, 1K 8 U8 T R N VR A Bk A T AE %
PR IRAT IR AR AR B

HAEAEREN R, ZHREDLIEZEK I Nt —P
WOE T Im RIS A M. ALK AN D5
THEEHAE A 1) 518 2 AL, 2 Wik ff %
Al S RHEE AR ARG SE . SR, e R N AT 75 1
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