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7 A A
FrHY
ATE 1

Mannose-binding protein C, Receptor-type tyrosine-protein phosphatase gamma Y=+ Peptidase inhibitor

162] mRNA &= 2 @il A Eojx oz Astel= &7 % Acetylcarnitine, PCaa (C42:6, PCae C40:1 HE+=

PCae (38:6° 5ol oz Afsir I} vkgshe &4 F 1F oS 3sks AT Holl Id8 A= .

AT 2
A3 18 oA, Ar] EAL &A, $FEFY, DNA, RNA, @z EEHEsR o] Folzl oAl HAEEE=

Holw shiel 2HE.

7% 3

7Y 1 o 2YES TFFE AAF o) AW =,

AT 4

A3 30 94, Mannose-binding protein C, Receptor-type tyrosine-protein phosphatase gamma,
Peptidase inhibitor 16, Acetylcarnitine, PCaa C42:6, PCae C40:1 3= PCae (38:69] HHFrwrS E3lal=
A5 Gl A 7 E,

AT 5

AddozH e E2l® A% U Mannose-binding protein C, Receptor—type tyrosine-protein phosphatase
gamma, Peptidase inhibitor 16, Acetylcarnitine, PCaa (C42:6, PCae (C40:1 ¥i= PCae (C38:69] #ld ¢+

SAsks @AS xddhs AuT Foll g AT ARATHH.

A7 6

A3 50 doiM, A7) AlRE dd, dF, 94, 24, AX, B9 T n8 o]Fox FOoRIE AdyE
Zol, Wy

AT 7

73 5ol oA, A7 BE FES SAske s A A¥addd o sdHE A, WL

AT 8

A7 5o glojA, A7) wA Eel dxw oyl Eew wzE o AsF el @y sdel o Erkn
dorel, wy

e 4y
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A% (Autism) o, A 2ET ALSH A5 old Tl AskE: dorle A wd el E@h. o
TAel 9L by WatahA WEAA ARAT B ATASL ANAL 9900] ohd 1A W Gz
Sotar v, WA GES 100070 F WEeln] Wule] wEE v V|FoR 4i1gkolt}. 20119 9] EAL] 9

el el AHF FHES 20 o]doR dehs FES W . AHTE E

2

i
o

= " 2o 2y WFEA Ho'(Autism Spectrum Disorder)Ei FEwW | o] Fo: FAA 371 AL
o] =oFHt. AAMRE HQ FMU7F Fod olsS H=2& AlHF(Autism; Kanner's Syndrome), EA=&
g ol AW AT} =olE ol AW A FZE T (Asperger's Syndrome), 1|3 mpA| O 2= X HE Z3Z 3 (Savant

Syndrome)< ¥3+3t 117154 A# S (High Functional Autism)©]th.

A AN R AdF FHEES ASAoE Fsa gom, e gstHel gel ol F43 HA Be
AW F stz oo AW % AR oFEe] AwEA Raw g Agolth. AuFel e YA Aol
s 37] wiel, olo] Wa AT BE Aol Agke] SHHelw thd FAL N AYEERAR
AR, B, AdF Awe ABH PBolt AHA FEAE] Felrk A S, A% WY 24
AFAE FMen olFolAR Y, PPN AnF BA AW A& gl Ao, AT AY 2 AR

Zlube] Wghe F@A AAgoly) wo] BEA A W A AEE sfelalel ol e Fwol EAw

olglgt wAlE =5t S8 AHTe] NS A EAF A v)Eo] AFHa glent ofF mngk el

1 0001) =553 A10-1167934% .

Boryge @ty A ANES AWd £ At ANE Pl A9 2HE L JES AFHE AL 2
3

Ao fd T

1. Mannose-binding protein C, Receptor-type tyrosine-protein phosphatase gamma %+ Peptidase
inhibitor 162] mRNA T+ I wWilZo] Eo|xog Aest= &2 % Acetylcarnitine, PCaa (C42:6, PCae
C40:1 = PCae (38:6°] Soldow AgslArt whgale 54 5 1F oS Xfste Adls o g8 =
AE.

2. 91 1o QdelA, 7] 242 A, StERH, DNA, RNA, @i ZHFE| =R o] Fox TolA dEx e Ao
T sl 2A4E.

3.9 19 2AAES X8 AHT Feoll JAEE 7 E,

4. 9] 3¢l glolA, Mannose-binding protein C, Receptor—type tyrosine-protein phosphatase gamma,

Peptidase inhibitor 16, Acetylcarnitine, PCaa C42:6, PCae C40:1 X3 PCae (38:69 AFrwrsS I 3ele=
295 el Adgg 7 E.
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[0028]
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5. Ao zrE #ol®wl Al W Mannose-binding protein C, Receptor-type tyrosine-protein
phosphatase gamma, Peptidase inhibitor 16, Acetylcarnitine, PCaa (42:6, PCae C40:1 X+ PCae (38:69]

W FEs SAse dAE 2o AT Aol ES A7 ARAS Y.

6. 9 5ol dolA, BV Alae do, I3, @, =4, AX, B B w2 o|FoX TorfE duHs
7

18 (a) Acetylcarnitine, (b) PCaa C42:6, (c) PCae C40:1 % (d) PCae (38:69] 3}st=Zo]t}.

% 2 4] WA 24 Fe) B4R wad/ee s Aot

= 3% A o] dAA oA w2 e SeA AdF BR 2 B el Folol A dabAl RAe @ st
olet,
E 4% 7] tAL B4 Al A Bl wdel Sk tiAtE e R dstln,

£ 58 AWF B4 0 @xe] Aol ABeA wuA L chbAl BAS 98 AY g mA Rl

Wy A7 Hek A g

olgl, ¥ WS gAls] Awditt.

£ 92 Mannose-binding protein C, Receptor-type tyrosine-protein phosphatase gamma =+ Peptidase
inhibitor 169] mRNA HF+= 1 9o Bolxo=z A3 sl E# 2 Acetylcarnitine, PCaa (42:6, PCae
C40:1 H+= PCae (38:6°] Soldoz As Ay whgdl= =2 T 15 oS E¢etes AT Ho IAdg =
el #gk Flojt,

Mannose-binding protein C, Receptor—type tyrosine-protein phosphatase gamma % Peptidase inhibitor 16
2 77} MBL2, PTPRG ¥ PI16 & Aol 28] ZHF = wildo]al, Acetylcarnitine, PCaa C42:6, PCae C40:1
2 Plae (38:6= WAEEZ T2 = 1% Zu. A7 dxbedEe AAHd ARe
Acetylcarnitine(https://hmdb.ca/metabolites/HMDB0000201), PCaa C42:6
(https://hmdb.ca/metabolites/HMDB0O008734), PCae C40:1 (https://hmdb.ca/metabolites/HMDB0013433), PCae
(38:6 (https://hmdb.ca/metabolites/HMDB0013409)o A &17}535}t}.

Mannose-binding protein C, Receptor—type tyrosine-protein phosphatase gamma, Peptidase inhibitor 16
Agdido =iy E2ld A= do EAstes AS2A, 2 oRNA = @9d A F2 NCBI 5ol 3XH AES

2L g Ak 7] AL ofoll AFHA oy, ek el H= A Fo HEe A 4 i

Acetylcarnitine, PCaa C42:6, PCae C40:1 & PCae (38:6& Huttjatom2 e EEE Al o &A43= At
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Aot
A @A AdASS Basta dAY, A Bi7t AddAY, A s A ARE Aledast
s s' TomA, AV FES ARME I IHFY A

7] &4 Mannose-binding protein C, Receptor—type tyrosine-protein phosphatase gamma % Peptidase
inhibitor 16°] mRNA B 1 @ F o shifo] SojHor Agste] ol AET = dvpd AFHA &aL,
Acetylcarnitine, PCaa C42:6, PCae C40:1 % PCae (38:6 & o= slito] Solx oz AdsAY HEg3le] o]
E I HAE AETE 7 Avd ATgHA o, dE EW, A, ek, DNA, RNA, @ E, ZEFEER o]
2 el A s 5 Sl

wRolA, A FAY 9lo] SolHQ) WM PAZ ojug, B BA, gAE 4] viA g

)

u

¢l Mannose-binding protein C, Receptor-type tyrosine-protein phosphatase gamma, Peptidase inhibitor
16, Acetylcarnitine, PCaa C42:6, PCae C40:1 T+ PCae (38:69l] Eojd o ZA¥sl= A= Ju|siy, B

g2d A, EHERd A4 2 Az ZAE 25 29F 5+

A7) EFERE e A7 9nd e Tl AL sERFH Adste] e 2dee HS

FEI= AS Efebe, Fell okl de FAE Wl o] A 4 k. ol ZelErd A= 4

2, B2, %, Aol 2, w1A, &, ) 59 499 8 F SFEFE Ax vhsshy, ol AlgEA &S

T Ut

w3k, 2] FAlels vt A, A3k FA o SeAE x3dE ¢ A

71 "AE R 24 24l U A¥E w2 ARl floew, d/3ker Al WAl dojubA] et

3 2 A77F A7) el v @l oA &3 didRe] o8] Jhwsttt. FAHeR uEA o

Mg Alel ZolA o] go] et Mgk J|E Bl oEHYE B4R o8d F Slr).

471 "EbH (aptamer) "%, 1 AAR HAE AR F2E THAEA FA APl w2 s} Soldow A

ek Q= 5AS b 5 F5e ddvke S2HDNA, RNA B wgdaihow pAE ZYwEdeEs

o] AFE& U, ded vpek o], fEiH= B TS FAAH =0 SelHow AFd  glew
i, rE7E ek, Aol Bold eIl lEER AH glerne, &

2 B
= TgHeR 15 WA 30 971 Aol
T ot ARS HAo wE debd 4= glow, gAE WHoR vds}, 3 Sor WA

h= |

2 4 Sl

2 aygoa "Zau'd g4 gl BelAA e FATRAES AAH ALE S 7] UK Y dr1de]
mRNASE Soldo= A3 & Qv IS ou|sitt. A LAY §4 TS BASY mRNAY EA FF
5 A & on, FAE YHPoR YAAstL HFAA AL 5 9l

Mannose-binding protein C, Receptor—type tyrosine-protein phosphatase gamma % Peptidase inhibitor 16
& Teks A FRALHE AQ, 37 FRALHE A 4RA AQ EE 4] F2ese
G| BojHog Agsl= EEH i Xdlo|m = Mannose-binding protein C, Receptor-type tyrosine-
protein phosphatase gamma % Peptidase inhibitor 16S FYsl= AR FEHLES Ado] L&A 9o
B2, g0 NeAE 7] A4S igoR 3] Eetoln mt ZEug e slEior] BAH W
e} tAE 5 i,

wowne 24Be AWF Fol o4 BAS udom AT Aol olvE Avshtd Ages] A
EARA, g gidozriy EEH AFEd AHFste] A|EW Mannose-binding protein C, Receptor-type
tyrosine-protein phosphatase gamma, Peptidase inhibitor 16, Acetylcarnitine, PCaa C42:6, PCae C40:1 &
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i PCae (38:69] 2d s A5kl AUl Aol oF5 #dd 4 3ot
&

wowge 4] 248e e AT Aol 1

= Aekg 7] Eo #3F Aolut.

A}7] 71E+ Mannose-binding protein C, Receptor—-type tyrosine-protein phosphatase gamma, Peptidase
inhibitor 16, Acetylcarnitine, PCaa C42:6, PCae (C40:1 T+ PCae (38:69] o8 F+S =H3+= EAH

A st olgel the T4 A 2B, 89 = AT TIY 5+ Ao,

29 7]E+= Mannose-binding protein C, Receptor-type tyrosine-protein phosphatase gamma, Peptidase
inhibitor 16, Acetylcarnitine, PCaa C42:6, PCae C40:1 & PCae (38:6¢] W3 7S AT 4 g+ AA®
ooy, e e B A 3 TR ol A=, & Ee FAE I F Ad. AE S0, A
7] 71E= d@d B gAY = ARS fste] A¥edS TEE 5 v AV v A FEe a1
AAZvE 2 (HPLO) e A=A Ful A FzveEada]-Fd g2 (LC-NS), 7F~ F2utE 1 d]-2
FEA(GC-MS), EAMH A7FE5-AZFEA(CE-NS), A4 EAM(direct infusion) HZEA(DIMS), A Z=Zw}
Egyu-o]ES] AL, AgH E3EA(FI-IR), A7 THEFEA (NR), 2hrt 2384, YrE= 4
A (MALDI-TOF MS), Triple-E3X H &g (Triple TOF MS), Quadrupole-E3X Z &

o] S o] &F F o, o =

o.oHEASAE AR FUe I 5 A

H

0O

2

X

=
2
(%
i
N
,0
o
[o
)
ol
2
X
2
ol
0%
o
[o
fru
>
>
oo
i
s

o=r FAEY] HEiA AREA ol ELISA BHS AMHEE 5 9
23 4= 9lt}. ELISA ®'H-S Mannose-binding protein C,
Receptor-type tyrosine-protein phosphatase gamma, Peptidase inhibitor 16, Acetylcarnitine, PCaa C42:6,
PCae C40:1 % PCae C38:6°] 2t7t Hold o g Ajste &AE ol & F Unt.
w3 ghald W A S AR O Y os B = Jdu. o2 59 oAl Mannose-binding protein
C, Receptor-type tyrosine-protein phosphatase gamma % Peptidase inhibitor 169 WHAEE mRNAZ A
sk 4= 9lar, thAFAIQ] Acetylcarnitine, PCaa (42:6, PCae C40:1 % PCae (C38:62] HAAHLE AFEAHS &
3 54T F Art.

A7) @bl A £ o] pRNAYE RT-PCR W o|u} mlo]a 2ol d o] (microarray) WHOE HA

~

i)

F v,
Wb, 47] JIEE RI-PR W Fae7] flsl Wad 05 ai® IPSE JEd & Ak dE B9,
Mannose-binding protein C, Receptor-type tyrosine-protein phosphatase gamma % Peptidase inhibitor 16
Al mRNAC] thE Eo]z¢l zhzte] Zalolm A ES ook HAE FH EE UE A3 Ao,
g bzl dSA B E U L E = (dNTPs), Tag-Z8WetA]l 2 JAA a9 &S &4, DNase, RNase A
A, DEPC-4~(dEPC water), B & X33 4 vy, T3, A 2T o2 AR EHE FAX ] EolZQl
meoln] AES EFE 5 At

F7] wpela Rl o] WHE Fal Tlsiokd FA | Wil wet 8 4 vk, olE 'YW, AV

T oAkl mRNA B 1] @] sEEhs A D] cDNAZE ZRHEREA 7|ghe] Fzbwof
d v

o

rir o

w3

a}o]

K
f o

=)

e g Aoz RE Eold AlE W Mannose-binding protein C, Receptor-type tyrosine-protein
phosphatase gamma, Peptidase inhibitor 16, Acetylcarnitine, PCaa (C42:6, PCae C40:1 ®+= PCae (38:69]

Tl s SAse HAE 2ok AT Fol S AR ARASEEA B Aolnt.
71 Am B e dEd vkel g

A}7] Mannose-binding protein C, Receptor-type tyrosine-protein phosphatase gamma, Peptidase inhibitor
16, Acetylcarnitine, PCaa C42:6, PCae C40:1 T+ PCae (38:69 o 2 SAHE+= WS A8 U &
H

=
A, eude) A 2 AHe] SRR S3T 5 b FHYOR ASHE PHS gt 9% & Aok,

&g W, 47 AR U d¥de] 35 SAste WHoEA AV didd dste] Soldoz Agste ¥
AE ol&ste] A 45 AT F Uk, o F g 4 WyHoRE WAHEAA, A=A SAWH
(sandwich assay), ELISA(enzyme linked immunosorbent assay), WAFIHSEA(RIA: Radioimmunoassay), %
Ab Hed A (radioimmunodiffusion), 2T E]ZY (Ouchterlony) W &4 ZAIE(rocket) W74
F, AW A (immunohistochemistry), WAHA &A1Y (Immunoprecipitation Assay), REA 117 +A41H
(Complement Fixation Assay), FACS(fluorescence-activated cell sorting), 9l2=® E38, 4 A% SAY

_7_
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(flow cytometry), EA7]ZEEAY  F-3A ¥ 2 @Wd H(protein chip) sol J, vt sA=

ELISA(enzyme linked immunosorbent assay)& o83t 4= o}, o]o Agx= AL oy},
| Al ol 9988 e] nRNA S5 SAHsIE WHoRA JHdA EA: TFEATS(RT-PCR), BAAH A aA
=3t a0k (Competitive RT-PCR), AAIZF IGAALEA £ & A9-2(Real-time RT-PCR), RNase K& #A1H
blotting) 2 DNA ¥ So] o}, o]o #|3t=+=

k

POE::

(RPA; RNase protection assay), =% E3% (Northern

ol

271 Alm U oAAe] sRE SAste WHoRA SRR ETH I (HPLC), HAH ARvtEI#-A
FA(LCNS), 7h= AZetEHd-AFEA (GC-NS), BEAMAT A7de-AZFA (CE-MS), AH FAMdirect
infusion) AZFEA(DIMS), N AZvfEau]-o|E HAFEA  Hx EFEX(FT-IR), A7 3 HE*
EA(NR), @b B3R doEx FERA (MALDI-TOF MS), Triple-EX AZFEA(Triple TOF MS),
Quadrupole-EX H#ZHA(Q-TOF MS) F& o]E9] ZX3& o8& 4 o, oo At groun, FA -l
B o R AN EE diAMA A S AR E 4 Q.

o

v s A= A7) AR W gld 2 gabAe] FEE Al S/ A A% S AA A2ntE)
I -AZRA(LC-NS), 7t AZuEafvu-AZEA(GC-NS), ZAT A7FE-ZZFHEA(CE-NS), AH &4}
(direct infusion) HFEA(DIMS), HA AZrtEadd-o|2ER AFEA Ho)Hd FFEA(FT-IR), A}7]
THEGEA(NR), @5 BFEA 2oes ZAZRA (MALDI-TOF MS), Triple-E3X AR (Triple TOF MS),
Quadrupole-EX HTFEA(Q-TOF MS) =& o592 X7 o83t 34 4 .

e e A7) 2 s dEae] 2d e vasks @AE ¥ 23E 5 3id
x

6% Fol, AF o4 BAe] AR ule] 37] WU W gabAe] wd SEu g (R BH FES
sl A4AF o4 B WA FEe] AT Bl Fe AF, AAF Wy o] dEE ma Erin
Aug & .
w3, AT e AR v 4] wnd 2 oabae B Ee] dxen wustel BANOR F9
3 Aolzk A Hex. p<0.05), WA HARE A3 AAF WY sl drkn wad & A,

E%, 299 A9F o4 B AR Uel 4] B D gAAle Bl £ES sl wE £Eo o ¥
e BAel e, WA el o ke BANT AHF WY Aol o Erku wud 5 )
o, B WHe ANAE Eel t% A Aguth 2eit, s AN L A B 3P A8
A% Aoz, ¥ ume) Wzt ol AgsE AL ohinh.

ofsh, ¥ AHs FAMOR dWsty] Asl NS S0l FASA dgErR
oulg 9 a2l oF ulelontA wE
1. @94 volevt FHZ L2

S B ehl xe w AR &% AR ALY 16-FHs N )6 BEAAT. AE
fraction®o.2 16719 MER A3E& sgier, 1 23 MEER 5449 iy +5 7&
Yo wls) I 71%el A o 28] 7h7be] Z7kste] W ~600 ol A] el HRHAOH, F 1
2,241 Wudo] HAHTE, AEUR BAE Fole] wuAd fob AYE/ G v 28 —li"%if‘a @ﬂ% =
o ierngic.
2. WA vhol v}

3 FQE Do) AEL ol gste] uabA BAL ARSTh, dAA EHL Targeted WRIFISE

A A ME X mE=

o] g3te] 180FF] thAbAlel Wiek 4 dagivt. 1 A3 Al 7H53t wlalste] gt A wshE oAt
BAL 398 & vk, o Ak B4 Aaks = 3] Yehigia, Hstd oiAEEe © 4o YehRde.
Wty gAIEAS B wTol nwsle] AuE dx AN ZEE AL A 4 o). wWalE uArEd
& npolemtA FHoR AAEAT

3. 89 @ A 24 % 03 Holertd AY B

_8_
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51 74%e] @) A 3 88 Wyol A ABe Aslshn ¥ 539, W 53, 84 54, FA 109] Ao} AE 2
441 57739 Ao AEL olgakel Bl L vhAbA BHE AP,

chaA] dgle) B = 5o vehfflan, Al Alse] EH) g BAEE 6o YERSiY.

R3S QE Orbitrap AR 7S o] &3ste] HolEE +=A3592™, online nano liquid chromatography Al
2 HS o] g5l F Al8E online capillary C18 column®® trapping & C18 analytical column (50 cm
long, 75 gminner d1ameter)° o]-83}o] nanoliter flowollA HE = A5E Bt AFEA F2rlE130S
T3l

AHE 4 AuRded AMgE te ou~ BIS 8, Y] E EAdA AREAYE S vhe] e ulA
TRFI dAFEA vlelentA FRIES dido s weld(HEle|=) E gAEA AEdA £4S AYssit.
Z}7} 557019 FHElol=9} 21719 hAFEZ o] unique pattern variable® A& o] 1,155 %9 A#dA 4
FPE o™ o]5 F 577 peptides-metabolites 2Fo] F-2u]|3k AA#AA (P<0.10)E Kol Aoz EMTE.

= S

BudA w4 Ads = 7o UEhlid. A7) BaaAl 2404 diEd) diabed s S 24
FEIS AdEste]l ASD BF ZES A, ol EHES WS w, RES ol o] Huzh
= AAEE 0.068017, o]& 7|Hko® ROC =A1S T-8k3le W AUC gtel 0.819%S ZRIsHitH(= 8).

4. wva B2 ated e A%

99 AT F 7570l § 72,
3z} 75“3, X}UH 37“3«1 ﬁ‘% AE 942 Xé*o“’L AAMZ S BT, PRU-MS 7)< 2 vy 2 o
& Ay,

o A¥, @A wbA(Mannose-binding protein C, Receptor—-type tyrosine-protein phosphatase gamma %

Peptidase inhibitor 16) 2 thAEZ w}# (Acetylcarnitine, PCaa C42:6, PCae C40:1 2 PCae (38:6)= &
&}o] Random Forest =2 training A curve?] AUC %ko] 0.807 95 &Helsiit)t. &Y omics thEwlA sfd

)3+ optimal logistic-regression model variables Z&3lo] modelS WHE A9, tEou~ tEntA g
oA w@doew A~ tiEulA sfid Y] training/test setol]l 3 AT FAS 3Tt EHAE training
setoll 4] 0.926, test setollA] 0.8852] AUC s LA}, o] A¥e= = 9o YeERAAT.



k1
N2

1
(g
~

(a) Acetylcarnitine
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