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0-C(0)-C21H31 (22:6)
sn-1/R1 sn-3/R3
%%?oym 31 (16:0) PtdEYPlasmanyl/Plasmeny!
0-C(O)-CA7H35 (18:0) O-P(0)-0-C2H4-NH2
Plasmany} OH
O-CH2-CH2-C14H29 (16:0) Example

O-CH2-CH2-C16H33 (18:0)

Plasmenyl
O-CH=CH-C14H29 (16:0)

O-CH=CH-C16H33 (18:0)

CH,-0-CH=CH-C16H33
CH-0-C(0)-C21H31
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[Plasmenyl (18:0/22:6)]

FIGURE 1

1/30




T TAND

9leN

ajewo

Jone Aeio

SleiN

19JElN SNYM

ojewa

L, a e o A, B E ) = Lo, A
f.5ceh.8|ed-8834d  E.SsB BlEiabkE ,_mi,,.n,,,,.u EEL
T 1 ”
¥ - r ¥

s -1 . L o poik 9 9
LY % 8[| * ) VA %%5). % 2
L LEEEEEE N ‘Kl k: R : ) EE T TR
E : : T m ..lml.u 3 : SRR g EE B .@l- : 2 IE.IMI
vlllEl =1 r B : y -
A ull:l . : ¥ ; Al : {5 &
B §1-8 BOOSVOV 5 : ' - v,
%S¥ %55 ! et g5 i e 0 P 22 %97
Tk
St g - A ] 0y » + e % i [ o3 | * ~ et - xL -
SE RN T FUC R | FEL L
y <l v R u K
%8y j_.n %S ”ﬂmm|!$$ vl [8L 1o G514 W 551 THT
¥ v [4% - - o - - -
i T0 L e—— £ I v,.mm.shnﬂﬂo,nw.urwwwb
3 0 HEININI EE S
f|iiat  HHHE : FETHF . ==
L4 4 Y |
L) hd [ u! 9 |
%l %8¢ 1 Vol 8 %61 ' (72T L7418 + Telo8 o
o 1 - - To¥ b
[EWION MO [EWION Mo | " [jeulioN MOT s 1eulioN MO0
% At |
¥l

2/30



A B
140 MO
100 T 1.00 4
030 3 0.90
: \
-
0.80 ‘. s 0.80
0.70 v ‘i 0.70
.60 \ * 0.60
*
\1
L
0.50 N 0.50
040 T 040
[ 3] T T 230 ¢ T T T k
CN Low Moderate Severa PM_SDAT CcN Low Moderate Severs PM_SDAT
- 16:0/18:1 - ®= 18:0/18:2 —nm 16:0/20:4 - #- 16:0122:6
—{—18:0/18:1 - W~ {8:0/18:2 e 18:0/20:4 -« W= 18:0{22:6
== 3116:0/18:0 iy 226
FIGURE 3

3/30



16 T | Cognitively Normal
1 i 22/68 (32%)
2 1 Biachemically
L I - § Diagnosed as SOAT
8 1
e .4 ¥ n |
4 F By LS S
2 . A win ———m
B A A 3 ie— Y
14 IR
1
12 — Low Cognitive
16 4 - Impairment
8 l.‘ 49/78 {63%)
2 s H Biochemically
2 4 ;Ir] Diagnosed as SDAT
2 ;] TN
.."’625. IEEVERTEEER]
L)
520 Moderate Cognitive
g ) impaitment
z1 : 88/112 (T9%)
" Blochemically
h H H Diagnosed as SOAT
s E":’ H y
w B H H-H A il —eo_-—— i
b Savere Cognitive
s Impairment
o] 55/66 (33%)
Biochamically
1 Diagnosed as SDAT

2 AT AT AN 4 4L AW & AN W tH 1 DI D Ttk < il

Low Serum DHA-EtnPis High
AR

FIGURE 4

4/30



Cagnitively Normal
871268 (32%)
Pathologically
Diagnosed as SDAT

2]

—

Demanted
140198 (71%)
Pathologically

Diagnosed as SOAT

Number of Subjocts

High Alzheimer's Pathology Low
E 18 : Cognitively Normal
2268 (32%)

i
! Biochemically
i § Diagniosed as SDAT

L
Damented
1921256 (75%}

Biochemically
| Diagnosed as SDAT

IR

s
-

;

Number of Subjects

- ek A M G
cada bR 888nsowdi

HAEtaPls  High

FIGURE 5

5/30



Clinical SDAT Progression (Years)

-b 0 2 3.6 75 9
10Tt 1 — L
1.00-@ x‘nl----u---u:-"u- CN e —————— T
0.90 R : —

T Low
0.80 »

e ~T YRAIS | . *; R Moderate

0.70
$.
oy

Serum DHA-EtnPls Level (CN Ratio)

0.60 . Severe —
¥

0.50

0.40 T T T T T T T T T T —

40 30 <20 10 0 10 20 30 40 50 60 70
Severity of Dementia (ADAS-cog)

FIGURE 6

6/30



P3

PN (50-50)

Age: 54.110.3

e | |

39% |
LB

© *~ H bt w
22| g¥ ||| &I 2
< Mw g mW WH ﬁu 3 T-wl
Z5 1828 z 5 38
£ id 2« O«  m<

1 #
% 4 [z} | 5 %
Y REIT
] : a f
ﬂ_& TTTT
! 1Tt #
L.
T JJF p
Am .mﬁm A ] | 0

U«..J T EE sARnNe

J@ a ] _

Wi} N o

K
s

e - e

soeignyg Jo Jequiny

g P N A S P 7 SRR PPIAME P

2 teoce
High

1 13 6 TE

CFC E N B

-4 ATe A5 A2 0
Serum DHA-EtnPls

-t

-1.7% A4

-2
Low

A p e R

80AT

CN

FIGURE 7

7/30

[ N A N o
R Lo pRmA et

I

AR

1 ,w..ﬂﬁﬂwaa._am.mmmma&Mmﬁ M

<5 ¢ = § 3§ & 3 g

O e e ey




R T,

R R

EtnPls 16:0/22:6/Cholic Acld Ratio

y = 0.0045x - 0.0003

4.50E-03

R? = 0.9933

4.00E-03
3.50E-03

3.00&-03

2.50E-03

2.00E-03

1.50E-03

1.00E-03

5.00E-04

0.00E+00

T T L3 1

0.2 0.4 0.6 0.8

1.2

Healthy Serum Dilution

FIGURE 8

8/30




R

o8

ez

R

AT

2
3

N Y twilee FOE b

TOT M- 750 0 ML sy v gLt

iy, cpx

Crane STEL A

o £ T L e - et Ay e T
] ' o Or e (o (730,57 rgeieiani |, 4571 b 4273 Akt o wein_PO0_YT.
(XA WSS | A 20, | A0 17 W A EHIO01

- o

-

ree——t

' I T ¥ v ted (100 B Bt 1. 4,121 bp ALY
2 SO AL {483 A e DL (AT

PO

10

-
o
1 249,
mizn, TR IS

»

IR v M W0 W W & W
I

9/30

FIGURE 9




e e Lo L b s 3 S 1 B A A T A

T

Intansly, cpe

e
iy e T T LT R L CICT e e e e
X S e o e e e T
AT o1 -TOF 445; 700 to 7007 4are kam PAI0SS wid, Srnacthed i
.47 i
* 0/18:1 '
. | EtnPls 16:0/18:
120 g
110 -
w0 4
© 1
«
1
I ;
© %
5
= i
; g
x®
T 244 i
» R
1o \
e R O U e W an, 9. Cm P S ’ e, i
18 p2 > 40 1] LX:] 0 0 o5 Ha [11.) 120 130 140
Yims, mb .
o T T T T e N O B LA o £ T S R e e T A A

intenaly, county

TTOF Pre€oe GOD BF Ko 410 494 3, D030 1o 6,600 man trem 4ol 7047 04_T00 =
3 AT BTG 004, T { DEIATAS
13602 |
33 i
3
3
0 %
2552300 i
26 3
d
i
;
20 |
. :
' L
i
d
AW 2TAY rog.aiat
250 < 0 00 0 )
ML M —

FIGURE 10

10/30



TR 431 090 14 000 4y e PATOSS it

FAs

- EtnPls 16:0/18:2

inlensty, cps

£

»

o NI, YOV.Y RN \ ettt Vst e b L s "
X 10 240 Y 59 3 0 Y we 14

ey oo Tt dr—yws T L e e

o rrrirasr o % = b it

TOF Peaturt {BA0.5¢ Caneennent 3, %1% to 5 201 run frons canteal 750, l:?__t_‘;‘_!_l]‘_‘_-_d.f e . )

YOF Pradoel 08 Iy Exparirant 3.4.187 b 5307 mia fim M-{;_!M
-3 0.

004, 0. £.OKINNT

2075

i 8 & 2

Inengly, counta
8

1

’ 283 1904, s 3770
1
0000 ~ 29 5h J_

Lt

FIGURE 11

11/30



e,
— — = 21650
W5 1707 M5: T2 e T3 s o PASOSS ey o
304
- 16:0/20:4
= EtnPls 16: ;
%800
1400
"
-3
T e
§ o
-
*x3
it
00 1
0 !
200M e
° <0 20 30 a0 Y] ) 550 120 130 a0

por o oLy et o A
e i N R e

i nnadeerontrel_

150_722_ b s

i
i
170 X330
0
I g
o

Intenstly, caunts
g

FIGURE 12

12/30



T Pewbn £ R aperanent 5, B9

SYOF Pod daat FA55Y Ropariovesd 1, 4572 e 8.022 s Frem
# e 004,

O340+ 0= 1.083517

s
o

LI-]

T

LD

50

“l

ntensty, counts

w

1912004,

T Pk mhr—ira: T o A
RIC of TOF WS 740 4o TA7T sy ety FADOSS mifl
00 bl
a0
o E :0/22.6
tnPls 16: :
o0
==
L el
.
5
- 20
g
.3
= o0
n0
16
100
ol J
° A . ,
149 EY) a0 0 100 e 110 "o

okel_TA5_TTE_TTAnN
901

144 §
D e
TR s

nI2N00 B

T4 815

[REINER N | i i1 1 !
500 050

FIGURE 13

13/30



W 1365 v

U e o TOF M0: 118 4 720 1wy fram FASE5S wit

F
|
a0 }

0
. . i
ot EtnPls 16: : :
110 ;
100
w i
b3 w :
“ §
= L]
2
= b i
= ;
“ 4!
© H
« i
= £.36 ]
[,
. 1|
o fs LR LT T, L 1! ‘t s e Adahs_wacl it ol HERAAAS S AA_ts el ool a
10 20 kL) Lr) a0 Y] ra &0 940 Hn 1"Ha «@on o ‘40!

1661 Pranbecd (20 8): Esqwedronnt 3, 3406 by 4978 ab a1 Tt

A A ARl B AP
. SEOF Privtt G 8T brpament T, 4000 U 4003 mrin oot TAE_TI0 T b
TSI SO O, K31 05300 17 4814331000 4+00H

(1] 201 245
t
704 -;
i
a0 ¥
g 40
a {
- d
4 40 ‘
&
% 10 T 53
24 ;
I 154 A IZ9TS q
1
L 4
00 { [ ! | I b ;
& ] 100 0 20 00 150 %0 ash 00 650 0 700 e Lot
MWL R il

FIGURE 14

14/30



PR 700 ot YOF MG: 738 ta 727 4mu fras PASOSS i, Emowtied

mignaty, tas

100

k A\

EtnPls 18:0/18:2

1n 249 0 a0 59 an 3 1)
- Thrnd. e

e Y

101 #roduet Lidt, 5} Cipetnent 3, WHUL £6 L.0% R from ventetd_2aG_ssz 1200l
‘ TTOT Pt Ty ey e 1508 6,008 sin e swbVeL_ T & FU TIO RN
o SO ING I3 4- OO, Dmt DETSS T 10

oy ba )

152 S e o z

TR

Tnlenstly, COUEHS
wnaowmadhadBRUYER

0

e 274 oauobs {]
B

FIGURE 15

15/30



R B

SRR

e b ot serere 2 3 S
3 C TTOT S TA 10 784 4w bum PASOSS.
4m
E o
; 204
! .
1 EtnPls 18:0/20:
e 4
48 3
12': L
T 250
2 i
S 2000 :
1600 £
000
E. ool
3 ] T £ -
10 20 ada a3 84
T e T —_
£0F Pavshin EQIULEY. Ersrertrment 14 323 0 3352 T B it _ 24 2z i
“‘ TTOF ¥ redud (750 Y Expariontmi 1, 4120t AATI e M Soniel 00722, 00 skt
] 3 HOGAAS I 163340 ¢-004, K= 1 6017 16 140220004+001
E 2t amn
e 1
h
H
200 i
i q
L :
0 50 i
z =
H
] 1t
1:' 100
t
- T2
it
asa2100 g
30677, 140 0G0 104603, FA2040 200845 2312404 ANl ] 541,507 3
0 100 1% 2 20 900 ) ) am 00

FIGURE 16

16/30




FF—r Ty

ST IIC W TOF ML T4 s Y76 40 o PASOSS w0

a8t

TU) Brodark L7 0.5 bxpiament 3, L3I b 8656 ran D om sontepl_Tab 1l Tt .
i I T s bed I A BT EopaimentD, 4200 b 415 rvin fum oatirrl a0, FTOTTAMHT N

7 LA I 1A 4 004, -1 DEIGE 1T 85 1AM ++D0T

a8

W08

832110

4. 40t 318

| = EtnPls 18:0/22:6
; -
%a E=]
§ o
E
X ki
1 —
P oo
% v 10 A ?‘: a0 40 !} an ?}II ag 0G «“a 120 1250

7748185

4 i L1

wo 130 00 a 200 0 00 a0
L, BT

i

FIGURE 17

17/30



b A % ; - P it e L e Smmaeenad s g e
A1 70 x0c o r0r WE: 770 10 725 ama am PASOBS A
o0
3 o ¢ i
b .
0 _
£ [t
=
L w
EEE -
"1
8
His
Hizg 2
200
15
10 4
L y
9 - - v e ¥ it
<4 28 10 an 80 Y] 70 1] ¢4 100 14 20 o7 ol
- cocl]
ot

L w1085 7

11— s EtnPIs 18:1/18:2

~TOF Praduat (TIALT G aimanl 3. 4000 G0 5.002 min em 702_7d4, Nl
3 ! ' py 00, O

25 i1

L | HES

i %E v Plasmanyl 16:0/20:4

; ° g0

i o Tope | msave | FATX i PN A | ——
”.100 50 200 250 B - m‘y:o 500 =) eof‘ o5 m.—— =

FIGURE 18

18/30



LS

e

SR

M

g Ernn PERT £ yed ¢

g W08 W TOF W3 TTE te 170 sy fum PAS 110 e, Snaathad

! - ayr
H n
- i
g £
" 1
g §
i i = © i
g
K] L i
i »
i
i 19,
o
j ° . v
: Y 20 an 40 3] [y ) ] 7]
§

o0 A S A YA Sl VTt TP N T O
“TOF Pruduct OTOIE ALY 4u 4517 b tton 770200 il
-l D04, -

- ' «—— EtnPls 20:0/20:4

29 333
F$-)
¢ &0 331 2631 MEtnPiS 1 8:0/224 703010
é 454
i |
BE ‘
e R 60 20 a3 A2 30
ﬂﬂ'- H | lll 1L |]]h(|l [ S| i1 | LT § i
a3 100 wg 200 20 xq Eo - a0 0 550 . vo] L) 700 rsa fa]
- .. N . W R s

FIGURE 19

19/30



e

S

EUIEER

SR

VI ERLL P

e et b et - v e AW T
XIC #1.YQF WS T48 {8 TA3 svma ot PASDST it

g

(TN AP ———— T AT

§

== E

bam (30 £11 TZuwAb

s d
TUE Paantuct {206 5 Erprereiasnt G 5ds TR0 3070w

TTOF Fredwsl T8 ) Sxpeovatd 1. 4420 ta 4 027 min b 748_T30, 728 sl
A3 SOGAASIONNE 50 DG4, Dt DEIET 17 10 1 40T I004+00

0 e EtnPls 18:1/20:4

100
2 o«
a
5 L]
3
4 %
®
2 oo
A S
E &
§ .
.¥ - 18 8101
] 20
E 0 2573204 26 2877 TR ria
g e et 91047 i i AT, {,  _amzaw
;“ w0 15 T na A0 0 A0 50 &0 &0 L) o5 100 100
: w1, deew o

FIGURE 20

20/30



it

- . - PR Yo Tt T et e e bt s Moc W10
KT - TOF 168: 743 fr T63 woaw bom PASKEA

A

240

e
8

wpereent 5 8, 6 R0 3t nun B RS 22912

oL e A AP YA g e PP Cooy i D a4
<TOF Praduydl (151 5y Expadmant ], 4750 o 5T min egth
-3 L0, (e 1 ORE (T 48

. Plasmanyl 18:0/20:4

VT T34, TE2

#;a Plasmanyl 16:0/22:4
- o
| el I

; N T T TR mnkajx | L!Illmjilml TR | HL%

FIGURE 21

21130




0 i

Pl
STOF Praduet 48 4% Sxpaciriel 1, 4823 o 4823 myins from 700_¥30_T22me¥
a 004, -1 0AAS ST 1

2318

e e AR naeib e, Gt

R T AT AT T T g Al oy it PN : &
<TOF Bt dwed (T X Erpasment 1, ARTD 16 AR tabn tram TA_TI0_THE widl Mo 1327 w9 o
3 000 MO

Te—— o «— EtnPls 16:0/22:5

H o] Plasmanyl 16:0/22:6 !
P -
g
£ =

i_ U208 30 3w af4 i

FIGURE 22

22/30



Plasmalogen Biosynthesis

Peroxisome Rietabolism Endoplasmic Reticulum Metabolism
DHAP ~ 1-alkyl-G3P
¥ DHAP-AT ¥
1-acyl-DHAP 1-alkyl, 2-acyl-G3P
§ Alky-DHAP synthase ¥
1-alkyl-DHAP 1-alkyl, 2-acyl-Glycerol
‘, Ketone reductase

1-alkyl-G3P 1-alkyl, 2-acy-GPC  1-alkyl, 2-acyl-GPE

/ (Plasmanyl)
PAF l \ {

synthesis 1-alkenyl, 2-acyl-GPC 1-alkenyl, 2-acyl-GPE
{ChnPis) (EtnPls)

FIGURE 23

23/30



FIGURE 24

A, 1-0-1'<«( Z)—octadecenyl-2-3rachidov1~sn-glycero-3-ghosp_hoethanolamine (1

HRAPCI-MS m/z: measured 750.5482. (M — HJ', caled. 75

0.54717. for C43H77NO7P).

MS/MS m/z (relative intensity): 750 (M ~ HI, 25%), 482 (1%), 464 (12%), 446
(5%), 329 (8%), 303 (100%), 259 (12%), 205 (8%), 140 (8%).

Fragment Analysis:
m/z | Formula Molecular fragment Fragment loss
750 | Cg3HNO,P Oy CraHay
g0t !
qu’\/o‘g’o O G e
&
482 | C4sHaNOgP
OYCWH;H
H NM‘E’O\/L HO\/\cmHaa
&
464 C23H47N05P o H 0§/C19H31
N \g/O\j\/O\/\C‘ s
N
462 | Cy3HysNOgP oH
HzN/\/O“g’O \'/l\/o\’//'\&é"m Oz C1gMan
&
444 } Ca3HysNOsP o (I? o o
HZNA\/ \?/ \%\/ \'///\C“;Hsa 462"‘H20
o
436 | CyHaNOGP o
Q
HzN/\/O\Q’O\/I\/O\//\CMHzg 464 — CHs
&
331 | CpH3s0 i. 0
22433582 PN e \/\CmHsa
- QO CygHyy ii. Q
o™ ‘%’OH
OH
o
303 | CooH310; OYC19H31 H,N/\/O“t%’o\/\/o\/\cwma
o o
259 | CioHy
NP NP 303 -CO»
205 | C4H 0OsP \\/059,0\/%/0\/ 464 — H,0, CisHa; & NH;
P
o
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FIGURE 24 Cont’d

Proposed Structure:

/U\/\/_—_.\/—__W:\/::-_\/ AVAN
N/\/O\E,O\LO ]

Ha i
OH

B. 1-0-1'-(Z)-hexadcceny1~2-linolevl~sn-.qlvcero-3-ph030hoethanolamine {2)

HRAPCI-MS m/z: measured 698.5125 ((M-HJ', caled. 698.5130 for CioH 7 NO4P).
MS/MS m/z (relative intensity): 698 ({M — H]', 8%, 536 (4%), 279 (100%), 255
(15%), 119 (10%).

Fragment Analysis:
nv/z | Formula Molecular fragment Fragment loss
698 | C3sHpNO,P
39ki73 NG, OYCme
20 L i
" wwm?zo\&o\/\cww

&

458 | CosHaNOgP OYCWHM
HO. =
HQN/'VO‘g’O\/L ~F T C 4o
o

436 | CHg3NOGP H
90 1L o
HZN/\‘/O" F.,O O G \/C 1rH3q

418 | Co HaqNQsP o
HzN/\/O‘I?’O\*//\\/o\//\Q4H29 436 — H,O

o
279 | C;5H5,0

18113142 OYCWHN HzN/\/o.ﬁ,o\/\/o\/\c Ha

; 14

38 i

255 | CqHsNOsP™ | O ?
oL - 436 - CoHs & HNT 08

\/\012H25 24158 (‘J
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FIGURE 24 Cont’d

Proposed Structure:

Wm
ZN/\/O\p/o 0

OH

C. 1-0-1'<( Z)-hexadecenvl-2~arachidovl~sn-gl' ycero-3-phosghoethanolamine (3)

HRAPCI-MS m/z: measured 722.5124 ((M-HT, caled. 722.5130 for C4HyiNO7P).
MS/MS m/ (relative intensity): 722 ((M — HJ, 12%), 482 (1%), 436 (15%), 418
(6%), 303 (100%), 279 (6%), 259 (15%), 255 (10%), 205 (4%), 140 (5%).

Fragment Analysis:
m/z | Formula Molecular fragment Fragment loss
722 | CyH7NO.P OYCWH:H
H+
?
HzN/\/O\PI’O\ilo\//\C14HE
&
482 | CosHyNOGP OYCwHu
HO. #
HZN/\“/O\E’O\X \/\014H29
o
466 | CyH3NOgP OYCszr
? \/K 482 —~ CH4
e
o
436 | CyHysNOGP Q \ji/o
HzN/\/O"F‘"O \’//\Cuﬂm Ox CogHag
418 | Coy{HyuNOsP 00-
HZN/\/O\E;IO\/\/O\'//”\CMHZB OYCHH:H
o o
303 | CyeHy O Oz ~CyH
oH3:02 j; 1gHa1 Hzn’\/o‘g'owox/\cxng
. &
279 | CigH3s0 /\-/O\//\ Q
- CT4H29 418 _ HzN/\\/O-..F:,OH
o
259 CIQH}[ - T = T P 303 - COz
255 | CsHy704 418 - & C4Hyg
O\ﬁ\/ S N N N NP Hy N/\/O.. P\/{)
0
205 § CHy60sP \\/O\E,O\/\/O\/// 418 — Cy4Hip & NH;

o
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