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MEERRAFSABAFAROTERN, NRIENTEE. SEERE. 2P, LEBEREESD, Uk
RENERMEHIREESHER, Q Exactive™ HF-X 1 QE RIIBRBES I BENRIBUETA, REATE
BB RS Orbitrap BB D188, HEREAZIRIFAR AR 40HZ, REUESIA 10 fHHY KEX.

RRE.

1 Q Exactive ™ HF-X R4

# 1 Q Exactive ™ HF-X B M aES %k

SR 240,000 @ m/z 200
FREFETEE 50-6,000 m/z
FiEEE £ 40Hz (7,500 @ m/z 200)
FREEHRE PIFE <1 ppm RMS; 4MTE <3 ppm RMS
R £33 MS: 100 fg EAEEFIMTA S/N 79 150: 1
SIM: 50 fg EAFSFIMFHY S/N /9 150: 1
EAER >5,000:1
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QExactive™HFX i & AT EE M E.
BB FRIFEBE1F Orbitrap RED 73S,
A EE RS04 40Hz, X FHE/RAIEQ
Exactive HF, £EMHEHENELTUTE—
F BB E]l, HHFEAYVIFHEBTE) T, Q Exactive™
HF-X iR%UEY Unique BKE&EL Q Exactive HF &0
40%, Q Exactive™ HF-X BIFFI R BN EHEE
ME, BHEERAFRERR,

QE HF-X VS QE plus

5121

3843 I
AR

= QE plus 10{8% * 120min = QE HF-X6{@&% * 90min

8012
3911

6905
] I

HE BmER

2 BARE. HEWALS. AL HITERREL
EsfE. iTRAQ tRid, —RMR, DA B 10
6 MBS, #H1T QE plus #1 QE HF-X B4,
XS FRIHRIE QF plus, BEBFR, QE HF-X ik
EIAREIERN—%, BEEERHETIRA
T 20%,

BEERES S ER S

3QExactive™HFX ZEHEEENE
£ Q Exactive ™ HF-X L&/ DIA ZREE S5 4T 4ug
Hela 4BREESARF =Y, SHLETEZARK 50,847 %o
RS 120,000 P MS1I EERESETEE
Hohpy 39,574 %Rk (78%) , CV<10%M%
k% 29,261 % (58%)

4 Q Exactive ™ HF-X ZEHE2 &M%
£ Q Exactive ™ HF-X L {&EF DDA HEE 34 lug
Hela #RRRESHEF¥]. 73¥#25 120,000 BY, lug
HeLa 4AfAES RIS SE E 5 4,383 N &EH, HF
CV<10% K9 B ERFR & bk 87%.

AR T— 1 EARAFHEE

Q Exactive ™ HF-X B& T HBIRIVEHERE. RalRBENEEE, EBEFSII Label-free. SILAC. iTRAQ/TMT
BFANEZEAYLENEE, IMEESTAER, B ETFITREEN (PRM) 335 XHEE QT

5 LR E BB RIRIE

Q Exactive ™ HF-X Ry (TR Bz M (PRM) 3 — % Bt 7 # 89
HSREEE (dRT) %A, Q Exactive ™ HF-X BiiE{{(&:d A%
REEEFED (RTW) REFFERE run BRNREZREIES, HAlt
A E AR S EERERE, HHERRE RTWANEEF. Q
Exactive ™ HF-X FERIEE BHIREX S RNER, AJ#HTESH
ENREREE D,
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s20773 1631309
., Rezs001 10 0.56ppm
_ RT: 7.26 - 7.49 RT=7.36
R = 30,000 8 R = 20,000 1004 =7.
: El 0.1900m 0.23ppm Blologlcal matrix : M3
g 530250 6 903 -19PP! 0.29ppm L-22EE
H Rioafos El
£ E
H 4« 804
s30.7760 El 0.27ppm 0.15ppm
Rez730¢ 2 707
e
wos keal ws s e S SR 5 607 0-13ppm 0.16ppm
163.10 312 e 163.16 e
; 2 50 0.33ppm
; Retiraon 100 ™2 Catia0s < 503 PP
R-116204 2 3 0.63ppm
1 R = 100,000 A 9.8 mmuy| R = 50,000 = 40 0.42ppm
80 s ] -
> < 7 0.25ppm
e 304 0.37ppm
é ss0daa0 60 Nicotine E 0.75ppm
Re117008 B .
2 2 0.47ppm
H 2 | S 4 (-0.5 ppm; i ep
3 103 0.73ppm
ssnars 20 163.1229 E|
CaoH1sNy, 301 ‘ |
o b e e e e e e e e
5205 s00 sbs st 0~ 726 728 730 732 734 736 738 740 742 744 746 748
Time (min)

B 1 SEFomERERESR, BREERRHDH B2 FHRENRESENGRIE, THFIREE
B BN R ATRESE I 2 A D HIEREN, MESHDPERIT
FOMBLERERER. THRANFERLNER

REENREYE, RRABAFNFERENEE

300,000,000

Negative ion Biological Replicates

Technical Replicates

250,000,000

200,000,000
150,000,000
100,000,000

50,000,000

Qc Blank
100,000,000

90,000,000 | Positive ion |
80,000,000

70,000,000
60,000,000

50,000,000

40,000,000
30,000,000
20,000,000
10,000,000

Qc Blank DC 2h 4h 8h 12h

Bl 3 EBFMABFMMEINETTREIAEM 30 /6T,
AEMTERTRIN FUENRBREVERTE -


benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight


SRABIFCIRLA ERIE B R 53 A R

ETF Orbitrap Fi&F &H mzCloud #EE, 858
it 8000 Fhftiat47. DEEER (R 79)
EERSE MR Z FHEIEL R INEERY Compound Discoverer 3R
&, AR AR A ENER S EEDITHNENS—.

M EMERIRE R ER !!

4 mzCloud $43EE 5 Compound Discoverer #i#4 (L)
($RIBIR https://www.mzcloud.org/, ¥IEILBIEH) REIELIEREZ (F)

% 2 Orbitrap Z&5BIEX LR DM

AR REREE R HUE
G (LT AR <1 ppm RMS 281 MS: 100 fg EESFMmFER S/N A 150: 1 240,000 @ m/z
B AoHz 55 <3 ppm RMS SIM: 50 fg HAERFIMFY S/N % 150: 1 200
. AF% <1 ppm RMS 21 MS: & E#E 500fg TIRIAER S/N 100:1 240,000 @ m/z
Q Exactive HF 18nz 4ME <3 ppm RMS SIM: #+_E3##¥ 30fg THRIFER S/N 100:1 200
Exactive Pl 12H AR <1 ppm RMS £HEMS: FE#HE 500fg TH2IRER S/N 100:1 140,000 @ m/z
e ‘ 5MT <3 ppm RMS SIM: 5% 30fg THRFFAR S/N 100:1 200
QIS 12Hz AIFE <1 ppm RMS 27 MS: £ 500 fg TH2ERER S/N 100:1 140,000 @ m/z
4ME <5 ppm RMS SIM: 50 fg THRERERI#EE, S/N 100:1 200
\ SRR, ST | RERE ppm EN, _ SPEME, N
BHH REENS, TR % -
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B1E COG. GO #l KEGG ¥, 58
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1R ERER
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GO annotation

Biological Process

immune response
EEE;&? biosynthetic process

ATP synthesis coupled proton transport

cell redox homeostasis
glycolytic process
cell adhesion
proteolysis involved in cellular protein catabolic proc|
carbohydrate metabolic process
tRNA aminoacylation for protein translation
protein folding
ubiquitin-dependent protein catabolic process

o signal transduction
&;E,ﬁ;fi small GTPase mediated signal transduction

vesicle-mediated transport
protein phosphorylation
proteolysis

intracellular protein transport
metabolic process
translation
oxidation-reduction process

Cellular Component
microtubule

BAREE
IRZEE
endoplasmic reticulum

extracellular region

eukaryotic translation initiation factor 3 complex
Arp2/3 protein complex

actin cytoskeleton

o e e

, S
! B

T

extracellular space
myosin complex
proteasome core complex
membrane coat
cytoskeleton

integral component of membrane
membrane

nucleus

cytoplasm

intracellular

ribosome

GOIIEEFR

Molecular Function
Ran GTPase binding
unfolded protein binding
signal transducer activity
hydrolase activity
aminoacyl-tRNA ligase activity
nucleotide binding
GTPase activity
protein kinase activity
metal ion binding
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DNA binding
RNA bindi

KEGGIBETE

COGHIREIERE

calcium ion binding
N o - 4 catalytic activi
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KEGG pathway annotation

Cellular Proces:
¥ansport and catabolism
Ce\lular commmm
Gellm
&8l GrowtH and death

Environmental Information Processing
Slgnaling molecules and interaction

Signal transduction
Genetic Inlormﬂtlon Processing

Translatio

leplication and re
Folding, soriing and degradation

Human Diseases
Substance deps
Reurodeoenehane dissases

Infectious diseases

Immune

Endocnne and melabol\c diseases
Gardiovascular diseases

Metabolism N N
Xenob_lollcs biodegradation and metaboli
iew

Rueliite metabolism

Metabolism of terpenolds and polyketided

Metabolism of other amino a

Metabolism of cofactors and Vitamins

Lipid metabolism

Glycan blosynihesis and metabolism

Energy metabolism

Carbohydrate metabolism

Hiosynthesis of other secondary metabol
Amino acid metabolism

Orqsanlsmal Systems
ensory system

vous system
Immune syster
Excretory system
nironmental adaptation
Endocrine system
Digestive system
Development
Circulatory system

Number of matched proteins

ABCDEFGHI JKLMNOPORSTUVWXZ

T T T T T T T
20 40 60 80 100 120 140

Number of Protein

3 KEGG hae R

R =G RRR

RREHE R

Function class

COG function classification

A< ANA processing and modifcation” (1)
8 Chvomatin sructure and dynamics (2)

C: Energy production and conversion (50)

D: Cell cycle contol, call division, chromasome partioning (10)
£: Amino acid vansport and metabolism  (38)

F: Nudlaotide transport and metabolism  (24)

G: Carbohycrate transport and metablism  (34)

H: Goenzyme transport and matabolism  (19)

1:Lipid ransport and metabolism(43)

J: Translaion, ibosoma structure and biogenesis. (109)

K Transcrption (16)

L Repiication, recombination and repair (29)

W Coll wallmembrane/envelope biogenesis  (20)

N: Cell matiity (3)

O: Postiranslational modification, protein turnover, chaperones  (82)

P Inorganic ion transport and metabolism (9)

a Y

R: General function predicton only (80)

: Function unknown (12)

T: Signal transduction mechanisms  (39)

U: Intracellular traffcking, secretion, and vesicular transport. (9)
V: Defense mechanisms (6)

W: Extracellular structures (6)

X: Mobilome: prophages, transposons (1)

2 Cytoskeleton (8)

4 COG haeER

@)

HREIR R REiE

RRHRTY FIEF

sk

RREARAN 2017.01

Plant Physiology 5.949

PMID: 27837088

HEHFSZETRRE

2017.11
MERRIE B BAA ST

Proteomics 3.532

PMID: 29035686

AERFERARE

2017.10
EHRAHRR

Journal of Dental Research 5.380

PMID: 2927424
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Membrane proteomic insights into the physiology and taxonomy of a green microalga

MRIKR: 2% (Greenmicroalga) | H3  Fl: PlantPhysiology | #MEAF: 5.949
ARB. BERFEIBAKRT. BTHFEARY | XXRWE: 2017F1A8

e

Ettlia oleoabundans is a nonsequenced oleaginous green microalga. Despite the significant biotechnological interest
in producing value-added compounds from the acyl lipids of this microalga, a basic understanding of the physiology and
biochemistry of oleaginous microalgae is lacking, especially under nitrogen deprivation conditions known to trigger lipid
accumulation.

Using an RNA sequencing-based proteomics approach together with manual annotation, we are able to provide, to our
knowledge, the first membrane proteome of an oleaginous microalga. This approach allowed the identification of novel proteins
in E. oleoabundans, including two photoprotection-related proteins, Photosystem Il Subunit S and Maintenance of Photosystem
Il under High Lightl, which were considered exclusive to higher photosynthetic organisms, as well as Retinitis Pigmentosa Type
2-Clathrin Light Chain, a membrane protein with a novel domain architecture. Free-flow zonal electrophoresis of microalgal
membranes coupled to liquid chromatography-tandem mass spectrometry proved to be a useful technique for determining
the intracellular location of proteins of interest. Carbon-flow compartmentalization in E. oleoabundans was modeled using
this information. Molecular phylogenetic analyses of protein markers and 18S ribosomal DNA support the reclassification of
E. oleoabundans within the trebouxiophycean microalgae, rather than with the Chlorophyceae class, in which it is currently
classified, indicating that it may not be closely related to the model green alga Chlamydomonas reinhardtii. A detailed survey of
biological processes taking place in the membranes of nitrogen-deprived E. oleoabundans, including lipid metabolism, provides
insights into the basic biology of this nonmodel organism.

X5Eid

Ettlia oleoabundans, F=miE, BRERAKRLAS, PSBS, MPH1, RP2, ASRR1CH!, HBRKELN
MrRE=

Ettlia oleoabundans B—MRWNFEIHZHEEHE, REMBEXMHENEBERERNIASYMEEEENEY
&, BEFHNIXIT Ettlia oleoabundans FIAEEBZE S FRZ RESWIER, 3 ERMRZIR FHAERINETE,

AXERAET RNA-Seq WERBRAF S, BBEFLER, BRIRET Ettlia oleoabundans MIEER KA, FIBILLHE,
SHREREEE T UMFAER, HIERA LC MS/MS SRS BXEARBLE SR B THE BFE ARAERE (L,

B ERER

iV ES oy i =LY i
E. oleoabundans EREIAES T 15 £/ FFZE & HEA D ED, % E T RNA-Seq &8, MEE.
FF 4R, RERRLIE BV SRR RS FFZE A0 oleoabundans EEREIERE, H
RHFITRRIEN, DDA Bk g 5 viridiplantae EBESHEE,
(Orbitrap) S EE R TIEEER
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1.Ettlia oleoabundans FEZE R Bl

AXEAET RNA-Seq WERRAF R, FIAMKNFES=ENERARIEFEIES, AEESE 54,652 FERR
MMERBBRFETIM E. oleoabundans EABEIERE. & E. oleoabundans EHBEIEES Viridiplantae ZHE#HITE
[EigE, £ETR 551 MERAMR (18,902 MEE) , Hb 404 MEAKE 4 MEMFEETNEL 2 METEE, 5ER
Viridiplantae ##EEMEL, XPMEHFIEMNT 13.5 &
2. R\ H#AER, HEBEIRIESR, BETHAMREN

ZFFZIRY E. oleoabundans TR AN SERAZ B PSBS (E 1) # MPH1 #{T 7% %, PSBS # MPH1L R AT
WIANBREEASIEREMFEEN, BT 5XSEREXMNERI, NARERNE RP2-CLCER (B 2) , X2
WMENSEMIRER, TTES5H % 2R R ERNEAMMNIEETE, RAREIUESE PSBS Ml MPH1 ZEF
HER{K, M RP2-CLC FETHMEE (B3) .

3. BEEARAINEETR, EMWET E. oleoabundans MRS 5 K F (i

E. oleoabundans Bai#)3E FERM, T AR T AT 92% HWEB RS HEEN YA SRR, MG 3%
HEASERNERTR,. AN FIFEEH PSBS. MPH1, TBCC. RP2-CLC MAZ#H L DITtH 27, E. olecabundans 5 C.
variabilis (HIKEN) BIFESEXRLLERNEIRL,

1 EoPSBS EAEMSRAAR B

Bl 2 RP2-CLC BELHS RALBWHR Bl 338 FFZE 945 554, LS aNTMmmsE(
5L

ANFR ST E RS P AR AV AR SR B B 1T T IR, FIAET RNA-Seq WEBRAF KRR, HEFE 551 HE
HE, HA 404 HEBQE 4 MEMFEEFNED 2 MBEET. £ 2 ME5XSIEREXHNIHELZES PSBS #l MPH1,
SINERME 1 M RNSEMIERER RP2-CLC, FUNIEAIAES SEENARNIEH. N TFEEERANEEIRERHTE
T E. olecabundans SHERENFESEFIL,

SE R

Garibay-Hernandez A, Barkla B J, Vera-Estrella R, et al. Membrane Proteomic Insights into the Physiology and Taxonomy of an Oleaginous Green
Microalga [J]. Plant Physiology, 2017, 173(1):390-416.
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The Human Odontoblast Cell Layer and Dental Pulp Proteomes and N-Terminomes

MRNMKR: AFi& | H8  Fl: Journal of Dental Research | ®MIETF: 5.38
RRBAL FHEFCLLIT AT |  KREE: 2017 F 10 B

HE

The proteome and N-terminome of the human odontoblast cell layer were identified for the first time by shotgun proteomic
and terminal amine isotopic labeling of substrates (TAILS) N-terminomic analyses, respectively, and compared with that of human
dental pulp stroma from 26 third molar teeth. After reverse-phase liquid chromatography-tandem mass spectrometry, >170,000
spectra from the shotgun and TAILS analyses were matched by 4 search engines to 4,888 and 12,063 peptides in the odontoblast
cell layer and pulp stroma, respectively. Within these peptide groups, 1,543 and 5,841 protein N-termini, as well as 895 and 2,423
unique proteins, were identified with a false discovery rate of < 1%. Thus, the human dental pulp proteome was expanded by 974
proteins not previously identified among the 4,123 proteins in our 2015 dental pulp study. Further, 222 proteins of the odontoblast
cell layer were not found in the pulp stroma, suggesting many of these proteins are synthesized only by odontoblasts. When
comparing the proteomes of older and younger donors, differences were more apparent in the odontoblast cell layer than in the
dental pulp stroma. In the odontoblast cell layer proteome, we found proteomic evidence for dentin sialophosphoprotein, which
is cleaved into dentin sialoprotein and dentin phosphoprotein.

By exploring the proteome of the odontoblast cell layer and expanding the known dental pulp proteome, we found distinct
proteome differences compared with each other and with dentin. Moreover, between 61% and 66% of proteins also occurred
as proteoforms commencing with a neo-N-terminus not annotated in UniProt. Hence, TAILS increased proteome coverage
and revealed considerable proteolytic processing, by identifying stable proteoforms in these dynamic dental tissues. All mass
spectrometry raw data have been deposited to ProteomeXchange with the identifier <PXD006557>, with the accompanying
metadata at Mendeley Data (https://data.mendeley.com/datasets/b57zfh6wmy/1).

KHEim
FAE, ARESNER, EARAY, RURTCRORERERE (TAILS) , N-REERAT, FREIERRERR

E{=|
MRE=

NeXtProt AREHRAFWE HEHIBEFE 3124 MEBKYIA “missing proteins” , HIFEEFRNF PE1 K. oF
e —2EMFARAN, BRSEAERRAEIMIRHAITRISNRAMEDRAF DITHNAELR, RARERILFHERIAIR

BEH, BrI8EN “missing proteins” , fEBIRMIRIMERYKRImIERLE (TAILS) 1 LC MS/MS, #H{THRFERAM
MEBRAF 2o

B 53 SRS

iVEE S TAILS FRIEHREE ERoh
REIEBEE QL, 15, Iﬂﬁﬁﬁﬁar PN BE7 TAILS #Ri2fE, 5 4 N4 Mascot,
15-39 %) Y 26 1 5ELH ImRERRE (TAILS) C18 #HitEE, B4 nano X!Tandem, MS-GF+ #0
4, HiRNERRK HPLC(Agilent 1200) 3 Comet 7 UniProt F#&PE,
7 G6550A quadrupole &3 PeptideProphet 12
TOF(Agilent) it iProphet F#{TERKERE
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Nevooene

EREBR

MRGR

AR EASRZEEQRAFNEURTERYRIGEERZE (TAILS) (BE1) , F—XWARFRARENER
BB N- iInBEAFHITT DITEE. EBREBREGIE - RIS, AHARIHT 170,000 MiEE, 25 LECEI MRS
AFIZBREERY 4,888 PRAFISFBEEBIFRY 12,063 AKX (B 2) o 7EXL peptide groups #, &I N Rin&EH 1,543 1> (B8
FAREAMRE) 75,8411 (FREER) , unique BH 8951 (FFARARERE) 2,423 4 (FBEER) (H2FE3) .
te5h, ARFAFRARER 222 MESEFBERPARARELN, RALRRXEQREARTRAREEGH. FHRHINEIN
T FARIERBREMRERFENEBARAFIHE

1M ARMRFCRYRBEEERZE (TAILS) # LCMS/
MS #H1TRIR ST B EABRE AN ST BElE i E A RABF D

2 L3R AR o E SRR AN oF Bl B i ey
unique BKEE. N-termini ER5EBLEEAMER
3 B RAARE R F Bl R A S B R4
0 N- IR REAF DL

MR

AHFFA LC-MS/MS KA, HRE TR 900 MARF ARARER, XREXHTWHRTEFRARHITHERRFAH
M. EARM N RSEQRBKA. &R, L. E5kTHEABNFERAEREX. FAMREM TEBENNIEE, i
KEAEZMAEB N RFENELRFN, B&Br 2T UniProt 1 TopFIND BUEEFRAMNER. FARSHERE
25097 MAFBEERZEAMR (FDR<1%) , =/ 2 MARKFBEF AP EIBIAVIRG AL 40% HER, XEEAIA
KFREARALEINRZSHENHAR.

SE 30

Abbey S R, Eckhard U, Solis N, et al. The Human Odontoblast Cell Layer and Dental Pulp Proteomes and N-Terminomes [J]. Journal of Dental
Research, 2017(15):22034517736054.
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EEERRAF

EEEHMRASE (Quantitative Proteomics) EXt—MNEE
HRENEBEAR— N ERBREHRRANFAEEARBITIERE
EMEE, AIATFMENIHEMARSENERZ BNERRIE
£H, £8EYEEFIERMMEEREE, RBAXELEX
BEAHTEMNEE D,

BRiEEEHRAFHEZSHEZE, HPETF LC-MS/MSHY
FEAEERA, RIBRIEVBIERBAXS AL HHREH

MR HEEL (Data-dependent Acquisition, DDA), &#& Label-
free. iITRAQ 5 TMT; HUEIEMFIMERVIFIEIET (Data-independent
Acquisition, DIA), B#& SWATH 5 DIA,
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EREBR

Label-free E2EHGR4A

Label-free EMAFRICEERA, BT REBKARAN E O REBRIKEHITRIED T, THREASINRBERMURIRE
MAEIRE, RFAMAMREEEARMBFFENRIENE, WRARFRPENKERIESIRE, MMM
EHREHTENEES,

BARIE

RIE—RBIEE X MUBKERIZSRE (Mass spectral peak intensity) . I&EFR (Peak area) . i&iB&IERZME (LC
retention time) EE8, ETHEBEFRE (HBESFRNEREF, BEIXIC) , U MSL AEEEM, ITEES K
K= SIBETE LC-MS &I LFRSY, HITEE.

BRAHE

1. AREREMRC, #ERHR
EERE-—ZAENERRETEAEE, FTHEERMURTIC, LHAERM. WERIRED, NMERREERIG
RS, FrEFERER.

2. FWERE

B MEFER EFECN, FEREBHRAEELURRERNAIEGE, MREEEIBNBRUEEENRENE
MEEMERRR.
3. ERAZIRE, MAEEr

ERTEAZERAENES, MESYMIE—YHHNFARARRENFRBRNERLR. IUHITERBELERD
i, IMNE—ARERPEZERRE, F—HFRPREONTZERRENE L. K¥IBAQ BERINERENES,
R—HFAERARERENFELR, HEEANENBHLNTEENNF.

22


benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight


ITRAQ / TMT

iTRAQ (Isobaric Tags for Relative and Absolute Quantitation) #1 TMT (Tandem Mass Tags) %332 HXE AB
Sciex 2B Thermo ABHLNZREIMFZEERAR, BEACARN ZNHMITEEEERRARA, PiEIS
[ERRHIEUNMIRAENFEREL S, SUNZROTIE, HEIFRD FENRFXIFEFFEERHAITIRS
875 NSEIMAE A fmia) & B BB EL IR B 17,

BRI

iTRAQ #1 TMT [RIE—2, LLITRAQ IHF AR, ZXFIEMHIRSER. PETHERANRNER=57HM. FE
REEFANREAEN N FEEFANRENIER, MkEEFHESHEER e RENFIARENSERDER, AMCAER
B, AEMICHFIS K ET AR RREECEHNRERES, 236ENE, HEd—REEN R, FHEET
—RRUENREREER, MRSERAE _RRBRREKEFESNMEEE T, HESBEDHNARZITCERNTREIE,
RiEREEFHNIERRITER—EBARFE—KEREREFMELLE, MMKIEBENTATES.

BATHIE

1BES, FRESHENRE
R EN&ZE LR #1T 8 PMEm (iTRAQ) 2t 10 M¥m (TMT) EEMEEMEE, HBid 8 MFam (iTRAQ) 5 10
NMEm (TMT) JLUBTIRERS, FERER, KNSR ENBIEZENLR, FRF2E5E RG],

2. EEHEH, EENS

3. EREEESr
TR IERS], i LI BTAEYR. ZEAME, BRERA. BER. ZEQ. BINER. DREBF ST,
ERFENMDFREBEX, AONHEFEERD. BRMEERD. VT 10KD 5tATF 200KD HER.
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DIA EE£&=HGRH

BIRIEKHIMERREER (Data-independent Acquisition, DIA) 2iFJLER KX B —FhHA RIS EHIERES . AL
SERECEANFEEBTHITER, REMEEBETHNRABTEEHTEAEMNER. BaiiTHNEARASF
AR FEL, WITRAQ\TMT. Label free. SILAC RFHVEREEIEMAKHIERIIT1EE L (Data-dependent Acquisition, DDA).
18%+F DDA, DIA EEEFHERMEMNIES Y, AtEEARAEN—KEEER.

BRI

DIA HiaR\H, FABSIHRENFERECENNMEEEFETHR, XEMEEETFIEREF, HiRE
RSN EBEFEORNFEEREF. W, K 25Da fFA—1EO, &5 500-525Da XEEAVARER, #T
K& 525-550Da 73 FESEERIBRER, RREHE,

WiIEREFN DIA DDA

KEBEFRBRELDASNEE, RARESHEENN

o T BRATBRKE, FRARELEE, SRR
| O REEEEOE ORI AT L, S — B EIE 2 BB Topd0 IBBABOREEE 1L, =%
=i T R, ik,
—RRETUROBRES N EERONM®E, TaEE
—RER R E SR RAT — R, ‘DS,
R B RENSEEORHIS, TREAEEEES o S BRIEIRT R, s
fit % LEMER, HESNEE; ;;ﬁ;ﬁgf’
WIEFTLEN, WTERAEONE, HSREEEERE | . . .
ERE, 2 &, RARI.
— BERI, BEXHES, HARE

“RFUEREERE—RIEEE SRR Topd0 MZKER,
AHEREEEEARES;

—RBUEPIRIEESREHF, HEESRRNRREEF
BHNZRRIE,

TREEFRERRE SRR T RS EFENE SEER
E ] HFRERKER, “BOEZR , BIEMEREX;
FEWRRSHLSE, BPEQEE, NES.

7. #1T DIAKRN, FHE5ch DDA fE—MEEE,

R
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BALLR

AR SR
RARER HIEHEEN 25w M FSEE AT
N TEEBRIRE, RIEEER
Label-free DDA o ﬁﬁi?jfgt:; Y B TFEREUMNEERHERRS
= HETSRE, LATES
iTRAQ _ F— A — AR A AEEAE IR
DDA b~ “HE B AR TEAER, EEMS
™T e ETLERAE, ZARNEES
BIRE ISR
DIA DA = %Eﬁfkﬂ’ﬂﬁi TE2HEH, EENS
BxX EELER REEEQEDET
[EXS PN
FARSHMLLE
= BRitFE AIEIER JEHA
Label-free Thermo Q Exactive ™ HF-X ERETEHE 3000 UL 40 ~EH
iTRAQ Thermo Q Exactive ™ HF-X EEEFHE 5000 M E 50 NBEAH
T™MT Thermo Q Exactive ™ HF-X EREELHE 8000 ML 50 NEAH
DIA Thermo Q Exactive ™ HF-X EHETEHHE 6000 L L 60 NERH

7 SN 30 MR, EHEAEM 10 MEAR, = 90 MEARE LS

TEEEISIREUEASERL . IRAEAN (MR, EA. EUREK. BHR. 5R. BRFAR. %K. HBHAEAR) ; a5
EZANGER (K. Rk EE RERER. PR ARIEXEFELE) ; SSFEREMNARNMAR (SRR,
ARAR. AAREAXRESR) ; EARDVVARNARE GHIEFHR. EUHA. BYZ. F) ; HED. EX (A
EERBEBEE 60% HL) .
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EREBR

RREHE R

HRITR et 11 R IRAT{E] RIERAATI HIEF k%
Label free E2%&
r BMBLAE IR WE'EEE‘E' 2017.03 Plant Journal 5.775 PMID: 28112434
P
FHfaMFLER Label free E2ZEH
r~ 2017.06 Cell Systerms 8.982 PMID: 28734827
Ve P4 + R d
BIEEEAA +
® BEEENE & T’EE;EE' ¥ | 201703 Cell Systerms 8.982 PMID: 28365149
®R4A +TRAQ E&
® BEREREIIE < s 2017.12 Horticulture Research 3.368 PMID: 29285398
EARA
5 R X RE AR REEH +iTRAQ E
w~ - 2017.01 Water Research 7.051 PMID: 27817893
PRI IR =EHFRA
Envi tal Science &
® BAEIEKZ NS TMT EBEEFA | 2017.04 | L onmentaiscience 6.652 | PMID: 28414453
Technology
Label free E&
3 152 T 2B WE’E 2 2017.04 Cell Reports 8.032 PMID: 28467900
ID1Z]
HACI R Label free T2
E S yif abelfree BREE | 11706 | British Journalof Cancer | 5.922 PMID: 28632724
biomarker 3% J5ae:|
2B R RE Label free E2ZEH Molecular & Cellular
3 - - 2017.02 ) 5.232 PMID: 28242843
SN ERRER R4 Proteomics
iTRAQ/TMT EE&%& Molecular & Cellular
E B MR AET AN L, ITRAQ/TMT ZEER | 1701 dar et 5232 | PMID: 28062796
Gaeizl Proteomics
EEpREINBEAS International Journal of
E TMT EBZMEE | 2017.02 7.360 PMID: 27813080
EAFRARR e Cancer
KpEERNETS HEA +TMT EEE
E . 2017.08 Cell Reports 8.032 PMID: 28854368
BEER EIR4A .
E EHEE TMT EEEHRA 2017.09 Nature Biotechnology 35.724 PMID: 28892078
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Multi-omics Analyses of Starvation Responses Reveal a Central Role for Lipoprotein
Metabolism in Acute Starvation Survival in C. elegans

MANR: FWRFLRNETENS | 8 F: Cellsysterms
BET: 8982 | KRB BREAY | ARME: 2017565

oL

Starvation causes comprehensive metabolic changes, which are still not fully understood. Here, we used quantitative
proteomics and RNA sequencing to examine the temporal starvation responses in wild-type Caenorhabditis elegans and animals
lacking the transcription factor HLH-30. Our findings show that starvation alters the abundance of hundreds of proteins and
mRNAs in a temporal manner, many of which are involved in central metabolic pathways, including lipoprotein metabolism.
We demonstrate that premature death of hlh-30 animals under starvation can be prevented by knockdown of either vit-1 or vit-
5, encoding two different lipoproteins. We further show that the size and number of intestinal lipid drop- lets under starvation
are altered in hlh-30 animals, which can be rescued by knockdown of vit-1. Taken together, this indicates that survival of hlh-30
animals under starvation is closely linked to regulation of intestinal lipid stores. We provide the most detailed poly-omic analysis
of starvation responses to date, which serves as a resource for further mechanistic studies of starvation.

e 335
BN, 23, HLH-30, BEZEH, Label-free

MRER

NESHEEBHEL, BRREF HLH-30 AIzRENZENEEENERE, EINRNESEEIEEXEBIER.
REBRBAWSMRETR TINHNERRRENG, EXE—2EHRE, HEEREN. 2END G REFXE,
XEREY T & REFERM HLH-30 RE(K, DHMRTIEINAFZFHT, EERSHRKTFHREIELN, BIEAHRA
MERANDN, SEHASHARLRIMENEIE TRIRZENG, iEEAMNEM HLH-30 NEZE(ER.

BHiERE

VLS R SR ER o
FERLRS HLH-30 RT(K: Label-free E2ERRAF EARASHRRAERTEDN,
5B/ Oh J9xdBR4E, BXIH 1. EEESE

2. 3. 4. 6. 16h AEIA
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2. aENESIEEARALRMEL

1 AWE
(44T« SEIRASXYRRATRFEMELELL 2 AR
2, Y45 -logl0(g-value); BF : EARE)
BEeARFER, T6EMARK HLH-30, FF4EEF HLH-30
PETVEEERVE , ERAPUKFERENE, ERERES,
EZRT K

E 2 BEAE
(HRARAR. #F; Y15 |H; B EAFE)
REARLXBEREREBRAHITRE, Clusterl #
clusterll RiRZE R KRIA LIA; Clusterlll 1 clusterlV R
ERRE T,

3KEGG EERE

(THRAAAT : BEREE; LT EEKE; Count: EEHE;
ElE :P-value) Clusterl FE &IN5 B Peroxisome.
Lysosome. Fattt acid degradation, i#BE RS, REE
ERRR E. Clusterlll #0 clusterlV FEENZ B EIER

Protein processing in ER. Protein export. Ribosome.
Biosynthesis of amino acids, BtPAERRENIERE TiE,

3. RS IRERK TN, BEINIEERIELR, mRNAERMHIES, ERIEX,

4 KILE
(HEAAAT : SLIOLA SXTER4E mRNA EERLLE
L2 AREXXT £, #h2 1R -logl0(g-value);
BT EHTE)
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5 EHRASERARLNE
(TR A YT BB B FE)
REEHRAM mRNA BRIEER, KEESIED
Cluster, Clusterl K RE B FEEIE T &, mRNA
FE T, Clusterll KFRZE B mRNA RiAKFE £
J8; Clusterlll # ClusterlV {FXREBKRIAEE LD,
MRNA FRIXKFE L,

6 KEGG B E (18417 : BREEH; WLIT: BRKE; Count: ERHE; EE :P-value)
Cluster | EEZI D RN EIRREMEXEE, 90 Proteasome. Oxidative phosphorylation. Citrate cycle 5& /%
fX1§11%4% Fatty acid elongation; Cluster Il E5 %! Lysosome # Fatty acid degradation &5 2 fRBIHEXAY
B, XRBINENNEEXEREZM. Cluster Ill 28 mRNA #8xH5 Spliceosome. mRNA surveillance
pathway #1 Ribosome biogenesis in eukaryotes; Cluster IV & £ 2| % fi2 1 181 Fatty acid degradation,
Peroxisome F& A4 Biosynthesis of amino acids, One carbon pool by folate, Cluster Il 1 Cluster IV
FEBTIE, AMAENE mRNA EiE, HEF7EEIBVIRERN ZMHMES,

HxRsEL

MBS IELZRAENEZNEEMLEN, BEBRS mRNA REKFHEUHF—H. EIENER, BEEREER
KENIEA, B HLH-30 Z2ehd RIRTIMKR AR vit-1 5 vit-5 B9 RNA EREE.

S50

Harvald EB, Sprenger RR, Dall KB, et al. Multi-omics Analyses of Starvation Responses Reveal a Central Role for Lipoprotein Metabolism in Acute
Starvation Survival in C. elegans[J]. Cell systems, 2017, 5(1):38.
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iTRAQ quantitative proteomic analysis reveals the pathways for methanation of propionate facilitated by magnetite

WSNR: SEHKT W RARBRBEAOEM | B Tl Water Research
BUETF: 7051 | gxR@(: EBA¥ | KRHE: 2017F1A

e

Methanation of propionate requires syntrophic interaction of propionate-oxidizing bacteria and hydro-genotrophic
methanogens, which is referred to as interspecies electron transfer. The present study showed that 10 mg/L conductive magnetite
enhanced the methane production rate from propionate by around 44% in batch experiments, and both direct interspecies
electron transfer and interspecies H2 transfer were thermodynamically feasible with the addition of magnetite. The methanation
of propionate facilitated by magnetite was also demonstrated in a long-term operated continuous reactor. The methane
production rate from acetate by the enriched mixed culture with magnetite was higher than that without magnetite, while similar
methane production rates were found from H2/CO2 by the enriched mixed culture with and without magnetite. The ability to
utilize molecular H2 indicated interspecies H2 transfer played a role in the enriched culture with magnetite, and propionate-
oxidizing bacteria relating with interspecies H2 transfer were also detected by metagenomic sequencing. Meta-genomic
sequencing analysis also showed that Thauera, possibly relating with direct interspecies electron transfer, were enriched with
the addition of magnetite. iTRAQ quantitative proteomic analysis, which was used in mixed culture for the first time, showed that
magnetite induced the changes of protein expression levels involved in various pathways during the methanation of propionate.
The up- regulation of proteins involved in propionate metabolism were found, and they were mainly originated from propionate-
oxidizing bacteria which were not reported to be capable of direct interspecies electron transfer until now. Cytochrome c oxidase
was also revealed as the possible protein relating with direct interspecies electron transfer considering its up-regulation with the
addition of magnetite and origination from Thauera. Most of the up-regulated proteins in methane metabolism were originated
from Methanosaeta, while most of the enzymes with down-regulated proteins were originated from Methanosarcina. However,
the up-regulated proteins relating with hydrogenotrophic methanogenesis were originated from neither Methanosaeta nor
Methanosarcina, indicating they were not involved in direct interspecies electron transfer. The hydrogenotrophic methanogens,
e.g. Methanospirillum, Methanosphaerula et al., might be involved in direct interspecies electron transfer. Overall, the present
study showed that both direct interspecies electron transfer and interspecies H2 transfer were present during methanation of
propionate facilitated by magnetite.

e 3135

Bz, REREh, HiEME H2 BFE%TE, iTRAQ EEEHRKRAE DR
HRES

FEMEYMREHECENERYAT EREFNALIE. AR ERAEMBENEYHI X BRI, REREL4E (POB)
RER|H, KEZHTATURITRERBEN. Bt, H, BMRNEFNTFERRE. RBREREFERIZEE POBME
ERFRITENRTSHEEIER, XWIR T E B 7%, ﬁx‘ﬁlE'JfF“PIET%¥5§*§Tftﬂakm$u%éﬁ¢x5%7_] DY, &

MR, RINSEME (OESY) JLUREEVY (28, Z28) MREMFMEER, Kf7RET iTRAQ EEEH
FEAF R RIS 51/, REABEBHIEENEL.
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BASER B9M A S80S DIET A8360 T B TR B EI 1894ExS o [l g

FEKS. T DNA 2RISR ANk 5 KER
WEREN. #ITTH-—TNEBRAF D

150
Fold change
0.4-0.6

Protein number

] Fold change
100 152

3. §Eﬁéﬁﬁ*ﬁ' 509 r_‘%‘ff;'a"ge Fold change
T 0882 ME R, 4T0 MERER, BEESEA GO/ T b

KEGG BED AT, MY B eiEtif S 7 mim Btz 2 RS MIAERRNSE

EREPEARREKTINE L, BEMS, BHEENMAEETS

S5REREFRNXEBN LAREA, FETEE TS DIET A8XE97]
RENZERR (ARReER c| ki) .

4. HEEKH (Rt PORREY AR (AN I
g DIET Fl IHT WK SEF 2 P R B F 53 T Ak
2t
FE] 3 BAEKT {23 T PIBAMO R AL HIE
4L

XRXE N B A B RS S AR T S ER B IR LAY DIET WUl, M FREBNEFMERBIE, REEHF
WHEGRSEN, FABKKEA, ER1ENTEARAE NS,
S5 30

Jing, Yuhang, et al. "iTRAQ quantitative proteomic analysis reveals the pathways for methanation of propionate facilitated by magnetite." Water
Research 108(2017):212-221.
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Quantitative Map of Proteome Dynamics during Neuronal Differentiation

MRANR: wmEamatlsEl | H F: Cell Reports
FIMETF: 8.032 | ARB: BEPIKF | AREE: 2017F28

e

Neuronal differentiation is a multistep process that shapes and re-shapes neurons by progressing through several typical
stages, including axon outgrowth, dendritogenesis, and synapse formation. To systematically profile proteome dynamics
throughout neuronal differentiation, we took cultured rat hippocampal neurons at different developmental stages and monitored
changes in protein abundance using a combination of stable isotope labeling and high-resolution liquid chromatography-tandem
mass spectrometry (LC-MS/MS). Almost one third of all 4,500 proteins quantified underwent a more than 2-fold expression
change during neuronal differentiation, indicating extensive remodeling of the neuron proteome. To highlight the strength of our
resource, we studied the neural-cell-adhesion molecule 1 (NCAM1) and found that it stimulates dendritic arbor development by
promoting actin filament growth at the dendritic growth cone. We anticipate that our quantitative map of neuronal proteome
dynamics is a rich resource for further analyses of the many identified proteins in various neurodevelopmental processes.
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WETT, WIE, MISE, SeRd, AARRALMY

HRER

HETOUR—NZHIEE, BEMRERK, WRWAMNRMIZRFMEREITHETHTRINELZE, REEEMRIR
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2 mRNA AT LUK Z R8N, SBIBERENER. (FEFNRAEEEARAT, MR THETDUTRMRPEQNHTE
HiER, KMBREKNEFERZTD PRRIER.

FiERE

ARAEEREE [BaishsRBE R

BETHURRMNERE RERMURZ_FEFIZ ERREEDH
AR DIVI( 3HZRER ). EREAREDN
DIV5( #5745 ). GO E&EDM
DIV14( SftAZA% ) EA=SEER TSy

36


benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight

benben.miao
Highlight


MRGR

1. HET AU EPEAREENDELEL

DIV1. DIV5#1DIV14 RHEFEER 6,753 MEH, M= UMBHENERE 4,354 1, XHEHPE 1,793 MERME
BRETHET 2 &, RPTHETHUREELE 1/3 NEETEAREANEE (B 1), BXLEREARLEDN, &
3 6 MMERKRLNFER, KMSS54AMRAEM DNA EFINERERETHHWEHRTE, 5 mRNA REHEXNER,
BRAERT Sox1l EEH LA, SREFAEXNERFETHE, BiE SEK. BREESKEEXNERERH LA,
BENZ, FZHAMAEHE A MNARESESEATE DIVL I DIVLS MER EiF, M5 RMEREXNER S LR (
2) .
2. NCAM1 e E KA 1R X RAER

METHUH, RBMARMMESDITET, ARMEMETF NCAM1I ERMEKFESEEEN, NCAM1 HIFA
NCAM180 7£ DIV5 M1 DIV16 HEEES, DIVI-DIV14 ERRAELERBET, NCAM1 EWREKEFSESE (B 3); A
sh-RNA BBk NCAM1 B9IFEY NCAM180 [, HRMMRMEKM DL ZHTEM, MMM E RN S L8R
To

1 2B BEHEARNEQRAFEEDT

(E 1A ZARAFERMOTRIEE; E1B. £
EENEQEHARTHNESE; B 1C. ZEAFES

#; E1D. BEEEMN)

3 4RAEALRT D F NCAML TR TR B HRMRIA

(E 3A. NCAM1 =ML 2U[E]; [E 3B/C. NCAM1 1£/85%#
2408 DIV1-DIV21 A BB E&BY western blot 234 ;
3D. DIV1-DIV21 B RBHHT)

[ 2 BE TN E A AN S T
(E2A. EREAEXSH; E28B.60
S5 B C BEEEMEE)
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Frese C K, Mikhaylova M, Stucchi R, et al. Quantitative Map of
Proteome Dynamics during Neuronal Differentiation[J]. Cell
Reports, 2017, 18(6):1527-1542.
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TMT AR NEMZRERARPERMNSERIRRREEARATHL
Extended multiplexing of TMT labeling reveals age and high fat diet specific proteome changes in
mouse epididymal adipose tissue

AR NEREERALKRNENE | B FU: Molecular & Cellular Proteomics
FIMETF: 6.540 | ARR: EEHPNMERSHFEARFE | ARNE: 2017F58

e

The lack of high-throughput methods to analyze the adipose tissue protein composition limits our understanding of the
protein networks responsible for age and diet related metabolic response. We have developed an approach using multiple-
dimension liquid chromatography tandem mass spectrometry and extended multiplexing (24 biological samples) with TMT
labeling to analyze proteomes of epididymal adipose tissues isolated from mice fed either low or high fat diet for a short or a long-
term, and from mice that aged on low vs. high fat diets. The peripheral metabolic health (as measured by body weight, adiposity,
plasma fasting glucose, insulin, triglycerides, total cholesterol levels, and glucose and insulin tolerance tests) deteriorated with
diet and advancing age, with long-term high fat diet exposure being the worst. In response to short-term high fat diet, 43 proteins
representing lipid metabolism (e.g., AACS, ACOX1, ACLY) and red-ox pathways (e.g., CPD2, CYP2E, SOD3) were significantly altered
(FDR <10%). Long-term high fat diet significantly altered 55 proteins associated with immune response (e.g., IGTB2, IFIT3, LGALS1)
and rennin angiotensin system (e.g. ENPEP, CMA1, CPA3, ANPEP). Age-related changes on low fat diet significantly altered only 18
proteins representing mainly urea cycle (e.g., OTC, ARG1, CPS1), and amino acid biosynthesis (e.g., GMT, AKR1C6). Surprisingly,
high fat diet driven age-related changes culminated with alterations in 155 proteins involving primarily the urea cycle (e.g., ARG1,
CPS1), immune response/complement activation (e.g., C3, C4b, C8, C9, CFB, CFH, FGA), extracellular remodeling (e.g., EFEMP1,
FBN1, FBN2, LTBP4, FERMT2, ECM1, EMILIN2, ITIH3) and apoptosis (e.g., YAP1, HIP1, NDRG1, PRKCD, MUL1) pathways. Using our
adipose tissue tailored approach we have identified both age-related and high fat diet specific proteomic signatures highlighting
a pronounced involvement of arginine metabolism in response to advancing age, and branched chain amino acid metabolism in
early response to high fat feeding. Data are available via ProteomeXchange with identifier PXD005953.
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Plubell, D. L., et al. "Extended Multiplexing of Tandem Mass Tags (TMT) Labeling Reveals Age and High Fat Diet Specific Proteome Changes in Mouse
Epididymal Adipose Tissue." Molecular & Cellular Proteomics Mcp 16.5(2017):873-890.
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EH AR (Phosphorylation) 28T ARERBLBEBHNELT
BATP S GTP L y (U ERBIEARMNISEM SR (FEREE Ser.
Tyr. Thr) EREFE,

BRUR—MIEFEEER ZHEETREZEVAEZEYHNEIZEEIRERE
B, HARAEDE 30% HNEBBRRBERILER. EaRNBEBRAMEFHERLER
THERZEERENNEE SR, hESSEMNEENE, S55mEMNEM
SIEFIEGE, BIEAENILE. X5, ﬁﬂs\ /Ht M EZRIAEE. HEIER.

AULE. FEREHEMBAES, SHFSEYNARINEEREEY “FF /X"

ERo

B FEENAR

EEEREEFEMEIE (immobilized metal affinity chromatography, IMAC) 2 &7 & B9 BREER LAKERRI /7%,
H"E”%%TEE HIEBHNEREE T, Wl Fe3+. Ga3+, Cu2+ AJUSHABNMBRAR ™ EHEREFAMES. XMES

HEEP M&EE’J N, £/ PH ERBEBREEENESYRT , BB FSHBRER RIS S WK
% , BAER L RA A RE A L SR
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EBRZEME (Acetylation) RISTEZELERTEES (HATS/KATs) AU
Y TEZBEE (MZEHEE A FHE) HNESIRYERRTHSBRZE
W32, FEREEEARMSEREEN eNH, ii. EAREZHUREES
BE{LES (HDACs/KDACs) fER TEYRIEMEEImITIE,
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TIVFRENEYFIRE, NMER. NHRN., FEAHUNEB SRS RESE,
bR T IR AR B AL LA R S IZ A RIFEE FRIRIES, SERRAIIHEER ]
MFEERANEMR, BEBIENSRE, EARRKBEY, THMENE M
KRN E SN RS, ERRIMANAN 2, EREERFREEEEE
HiBEER, MEEZHEEINGIFIEEK a7 DR, YERFBEME
FEE MBI E IR,

B FEENAR
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Ubiquitylation).
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B EIFEHFRE

N- TEEILERRA

YEEL (Glycosylation) FIEEHREEMIER THIEE LHEERT
12, EN 5EARMNRLBR B H NH, EiEiE, 774 N-EZEEL (N -
glycosylation) . BENNE—FZIFE— 14 BEIZOLBERERINRIFA K Z L
HEMALERE £, ERREBRIIFIEFTIZ N-X-S/T (X KRIFHIELUIMIER—F

[ERL) , RLHAZ (N) (EAZE,

HEEWIFE T EBRAEARNL VAL, Thee. JEM. FaMZiEtE, &
3 = = a i hEE 3 EF T
o1z STeDT=2VI 1Y
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Phosphorylation Is a Central Mechanism for Circadian Control of Metabolism and Physiology

MRXR: NEFFE | H FU: Cell Metabolism
TMMEF: 20.565 | KRB SRETEMARMARA | &AXREE: 2017F1A8

mE

Circadian clocks are self-sustainable endogenous oscillators, present in virtually every cell, driving daily cycles of metabolism
and physiology. The molecular mechanism of the circadian clock is based on inter- connected transcriptional and translational
feedback loops. While many studies have addressed circadian rhythms of the transcriptome and, to a lesser extent, the proteome,
none have investigated the phosphoproteome. We apply mass spectrometry-based phosphoproteomics to obtain the first global
in vivo quantification of circadian phosphorylation in mammals. Of more than 20,000 phosphosites, 25% significantly oscillate
in the mouse liver, including novel sites on core clock proteins. The extent and amplitude of phosphorylation cycles far exceeds
those observed in RNA and protein abundance. Our data indicate a dominant regulatory role for phosphorylation-dependent
circadian tuning of signaling path- ways. This allows the organism to integrate different signals and rapidly and economically
respond to daily changes in nutrient availability and physiological states.
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Robles M'S, Humphrey S J, Mann M. Phosphorylation Is a Central Mechanism for Circadian Control of Metabolism and Physiology[J]. Cell Metabolism,
2017, 25(1):118.
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Proteogenomics connects somatic mutations to signalling in breast cancer

MRNR: AZLBRERFZ | H8 T Nature
AT 40.137 | ARB: HMEEIFMR. BHAFE. QHFKFE | %REE: 2016 F 108

e

Somatic mutations have been extensively characterized in breast cancer, but the effects of these genetic alterations on
the proteomic landscape remain poorly understood. Here we describe quantitative mass-spectrometry-based proteomic and
phosphoproteomic analyses of 105 genomically annotated breast cancers, of which 77 provided high-quality data. Integrated
analyses provided insights into the somatic cancer genome including the consequences of chromosomal loss, such as the 5q
deletion characteristic of basal-like breast cancer. Interrogation of the 5q trans-effects against the Library of Integrated Network-
based Cellular Signatures, connected loss of CETN3 and SKP1 to elevated expression of epidermal growth factor receptor (EGFR),
and SKP1 loss also to increased SRC tyrosine kinase. Global proteomic data confirmed a stromal-enriched group of proteins in
addition to basal and luminal clusters, and pathway analysis of the phosphoproteome identified a G-protein-coupled receptor
cluster that was not readily identified at the mRNA level. In addition to ERBB2, other amplicon-associated highly phosphorylated
kinases were identified, including CDK12, PAK1, PTK2, RIPK2 and TLK2. We demonstrate that proteogenomic analysis of breast
cancer elucidates the functional consequences of somatic mutations, narrows candidate nominations for driver genes within large
deletions and amplified regions, and identifies therapeutic targets.
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RAPREERT (Figure 1b), HEEARETEEENER
(Figure 1c)o

3. %4 7,776 EE#17 CNA F1 mRNA, CNA f1ZE A FHHE
KMSH, ERKRP CNAMREBRKREKENIAXERES
&7 59, 10p, 12, 16q, 17q #22q (Figure2a) . H
i, 64%H CNAFI mRNA EZEHEX (RXIEA) , 31%
B CNAFMZERBRZEIEMEX (Figure 2b) . 502 N REHY
CNA EFEH, £F5 10 NMEES CNA RBFFRKHIRE,
= CNA IRCEARRIEREER (Figure 2¢) o

4, BFRAMBAAREI PAM50 33 7L AR AL B 4 B
%R (Figure3a) . RIIEAMRA. HERKEBRAERE.
ERLEMEREEMNDBLERS PAMS0 F—3 (Figure
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Mertins P, Mani D R, Ruggles KV, et al. Proteogenomics connects somatic
mutations to signalling in breast cancer[J]. Nature, 2016, 534(7605):55-62.
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Fungal-induced protein hyperacetylation in maize identified by acetylome profiling

Moxig: TRENFEERENEXHE | 8 T PNAS
EMET: 0.504 | AREM: BEEMIAY | &REE: 2017 £ 10 A

L

Lysine acetylation is a key posttranslational modification that regulates diverse proteins involved in a range of biological
processes. The role of histone acetylation in plant defense is well established, and it is known that pathogen effector proteins
encoding acetyltransferases can directly acetylate host proteins to alter immunity. However, it is unclear whether endogenous
plant enzymes can modulate protein acetylation during an immune response. Here, we investigate how the effector molecule HC-
toxin (HCT), a histone deacetylase inhibitor produced by the fungal pathogen Cochliobolus carbonum race 1, pro- motes virulence
in maize through altering protein acetylation. Using mass spectrometry, we globally quantified the abundance of 3,636 proteins
and the levels of acetylation at 2,791 sites in maize plants treated with HCT as well as HCT-deficient or HCT-producing strains of C.
carbonum. Analyses of these data demonstrate that acetylation is a widespread posttranslational modification impacting proteins
encoded by many intensively studied maize genes. Furthermore, the application of exogenous HCT enabled us to show that the
activity of plant-encoded enzymes (histone deacetylases) can be modulated to alter acetylation of nonhistone proteins during
an immune response. Collectively, these results provide a resource for further mechanistic studies examining the regulation of
protein function by reversible acetylation and offer insight into the complex immune response triggered by virulent C. carbonum.
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Walley JW, Shen Z, McReynolds MR, Schmelz EA, Briggs SP.Fungal-induced protein hyperacetylation in maize identified by acetylome profiling. Proc
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KAT2A/KAT2B-targeted acetylome reveals a role for PLK4 acetylation in preventing centrosome amplification.

MRXNR: MEEE | H  Fl: Nature Communications
FMETF: 12124 | KRB FFRREARY | AREHE: 201610 A

L

Lysine acetylation is a widespread post-translational modification regulating various biological processes. To characterize
cellular functions of the human lysine acetyltransferases KAT2A (GCN5) and KAT2B (PCAF), we determined their acetylome by
shotgun proteomics. One of the newly identified KAT2A/2B substrate is polo-like kinase 4 (PLK4), a key regulator of centrosome
duplication. We demonstrate that KAT2A/2B acetylate the PLK4 kinase domain on residues K45 and K46. Molecular dynamics
modelling suggests that K45/K46 acetylation impairs kinase activity by shifting the kinase to an inactive conformation.
Accordingly, PLK4 activity is reduced upon in vitro acetylation of its kinase domain. Moreover, the over- expression of the PLK4
K45R/K46R mutant in cells does not lead to centrosome over- amplification, as observed with wild-type PLK4. We also find that
impairing KAT2A/2B- acetyltransferase activity results in diminished phosphorylation of PLK4 and in excess cen- trosome numbers
in cells. Overall, our study identifies the global human KAT2A/2B acet- ylome and uncovers that KAT2A/2B acetylation of PLK4

prevents centrosome amplification.
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Fournier M, Orpinell M, Grauffel C, et al. KAT2A/KAT2B-targeted acetylome reveals a role for PLK4 acetylation in preventing centrosome
amplification[J]. Nature Communications, 2016, 7:13227.
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Mass Spectrometric Analyses Reveal a Central Role for Ubiquitylation in Remodeling the Arabidopsis
Proteome During Photomorphogenesis

AR METTEKSE | B Tl Molecular Plant
FUAET: 8.827 |  ARREB: ERWAF | KKRHE: 2017F6 8

L

The switch from skotomorphogenesis to photomorphogenesis is a key developmental transition in the life of seed plants.
While much of the underpinning proteome remodeling is driven by light-induced changes in gene expression, the proteolytic
removal of specific proteins by the ubiquitin-26S proteasome system is also likely paramount. Through mass spectrometric
analysis of ubiquitylated proteins affinity-purified from etiolated Arabidopsis seedlings before and after red-light irradiation, we
identified a number of influential proteins whose ubiquitylation status is modified during this switch. We observed a substantial
enrichment for proteins involved in auxin, abscisic acid, ethylene, and brassinosteroid signaling, peroxisome function, disease
resistance, protein phosphorylation and light perception, including the phytochrome (Phy) A and phototropin photoreceptors.
Soon after red-light treatment, PhyA becomes the dominant ubiquitylated species, with ubiquitin attachment sites mapped
to six lysines. A PhyA mutant protected from ubiquitin addition at these sites is substantially more stable in planta upon
photoconversion to Pfr and is hyperactive in driving photomorphogenesis. However, light still stimulates ubiquitylation and
degradation of this mutant, implying that other attachment sites and/or proteolytic pathways exist. Collectively, we expand the
catalog of ubiquitylation targets in Arabidopsis and show that this post- translational modification is central to the rewiring of
plants for photoautotrophic growth.

ESi b
TENBEARA, HHERE, AHEEER, HET

MRER

NS RECRZIBEYRENZEMMY BENERKNATHITRENTRE, BRESAXSEREM FEYES
SEPEENLABFTLEMR. XESTUSHNERARAIRN T AROEERANEN, B3Z% -26S EAFA (UPS) &
EUEREQR, ATEREARNEK, EALSEEPNELHASHHR M ERE,

FiEdniE

VS RIS FR4RISIIE
IEETTELSE (D) , MG132 SENEERA, FEDT
WERIMETTREE (D + TUBES/Ni2+-NTA MBI EE, REHITE
MG132) , £I4MRSY 1h EETT LTQ Orbitrap Velos Bt REH
®HEm (D —R) , £I9MRST 1h, SEQUEST version 1.2 &

FHFH MG132 WMIBEINET SRS
(D — R + MG132)

65



Nevo gene

EREBR

1.D, D+ MG132, D —R# D — R + MG132 H 35 EF 564, 561, 736 #1 670 NMZEKER, H 12791z
ZHEH (B 1A) . AMGIR QBN EKGEZRHVEAKRB LA, RP Ub(ZENK) NSERBESRE (B 1A) .
BUOETE 2% WZEVEAEREHBEHLETEIT, RPTZEZHNEAEECHEPRR (B 1A), MG132 LIEM
ERATRIER E W ENZ R RZAY PSMs GEEI%Y) BEA—, BELXRBHE PhyA ZRUREBEFERE L,
MG132 & BfE— £, REANFEA Pfria, PhyA ZRMHMERRIEE,

2. PETTRUDELINEHNFEZRUCEOEENERE, ZRUEASABNRFIENEX, TEBFHELREA,
£KER, ABAMEEEHRES. BHRN. ERHBANIALYEGES (E2/ME3A), EPABZEVEAREKR
RIsEXEZRUEQ TS ERREE— (E 3B).

B 2 it R Bt RS f ez R U EB A EFR NS E

B 1 I ERETF MG132 AMBEFRINZR
KEARLER D

E 3 mTE N E NI RNER

66



B EIFEHFRE

BERIEETEIZRNMS 227 1, ¥ EBTREHIBERNZENMAR, ZENAS motif 24, HREZMRAES
BT, ERREBHHNHMERERBEATDN (B 4A), WTEUEBEADNERE, SIIRUS TR RTINS
FTERUMEPEER, RIUT 7 MNERZRUNBERRAIS (K6, K11, K27. K29. K33. K48, K63), Ef K11, K48,
K63 BR &z R, FRT K48 9h, K11 HEMNRZHRNENE UPS M ENEBKENES (B 4B/C).

4. ZEMURDINEEE PhyA B 6 MZRUBIHAURFET D-R 1 D-R+MG132 A, 735079 K65. K92,
K143, K206. K603. K942, F &I K65. KI2. K143, K206 RERST, BIKEXLEM SN PhyA BUERREEN (B 5).

5. PhyA B9 6 MImMH R AERIBREN (6K-R), Pfr EERLD, BHEERLEFL (B 6), ZI, HRKREA
PhyA ERIBEFEHMANZRMLAR, HECHH 6 MIRPHN—IRSMRER, HMWAEAIESSER,

5 #IXETT Phy 2R WU RUBEBNRTED

4 BRYERZRUCEEUR DN
6 #P%l PhyA SRR U2 R WIEIHRIT Pfr B9R200

SE R

Aguilarhernandez V, Kim D Y, Stankey R J, et al. Mass Spectrometric Analyses Reveal a Central Role for Ubiquitylation in Remodeling the Arabidopsis
Proteome During Photomorphogenesis.[J]. Molecular Plant, 2017, 10(6):846-865.
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Global Analysis of Host and Bacterial Ubiquitinome in Response to Salmonella Typhimurium Infection

MANR: RARDTRERRN LR | H Tl Molecular Cell
FMAF: 14714 | ARRPA: EZREAFE | ARHE: 2016%F6 8
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Ubiquitination serves as a critical signal in the host immune response to infection. Many pathogens have evolved strategies
to exploit the ubiquitin (Ub) system to promote their own survival through a complex interplay between host defense machinery
and bacterial virulence factors. Here we report dynamic changes in the global ubiquitinome of host epithelial cells and invading
pathogen in response to Salmonella Typhimurium infection. The most significant alterations in the host ubiquitinome concern
components of the actin cytoskeleton, NF-kB and autophagy pathways, and the Ub and RHO GTPase systems. Specifically,
infection-induced ubiquitination promotes CDC42 activity and linear ubiquitin chain formation, both being required for NF-
kB activation. Conversely, the bacterial ubiquitinome exhibited extensive ubiquitination of various effectors and several outer
membrane proteins. Moreover, we reveal that bacterial Ub-modifying enzymes modulate a unique subset of host targets, affecting
different stages of Salmonella infection.
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Fiskin et al., Global Analysis of Host and Bacterial Ubiquitinome in Response to Salmonella Typhimurium Infection. Mol Cell. 2016 Jun 16;62(6):967-
981.
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Identification of methylated GnTl-dependent N-glycans in Botryococcus brauni

MRNKR: wEAEE%E | H  T/: New Phytologist
FMEF: 7433 | RRPM: PEHBKRE | KXKKRE: 2017F6 H

L

In contrast to mammals and vascular plants, microalgae show a high diversity in the N- glycan structures of complex
N-glycoproteins. Although homologues for b1,2-N- acetylglucosaminyltransferase | (GnTl), a key enzyme in the formation of
complex N-glycans, have been identified in several algal species, GnTIl-dependent N-glycans have not been detected so far.

We have performed an N-glycoproteomic analysis of the hydrocarbon oils accumulating green microalgae Botryococcus
braunii. Thereby, the analysis of intact N-glycopeptides allowed the determination of N-glycan compositions. Furthermore,
insights into the role of N-glycosylation in B.braunii were gained from functional annotation of the identified N-glycoproteins.

In total, 517 unique N-glycosylated peptides have been identified, including intact N- glycopeptides that harbored
N-acetylhexosamine (HexNAc) at the nonreducing end. Surpris- ingly, these GnTIl-dependent N-glycans were also found to be
modified with (di)methylated hexose.

TheidentificationofGnTI-dependentN-glycansincombinationwithN-glycanmethylationin B. braunii revealed an uncommon
type of N-glycan processing in this microalgae.
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Histone propionylation is a mark of active chromatin
Hmsds: AEB | H3 F: Naturestructural & molecular biology | SMEF: 12.595
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Histones are highly covalently modified, but the functions of many of these modifications remain unknown. In particular, it is
unclear how histone marks are coupled to cellular metabolism and how this coupling affects chromatin architecture. We identified
histone H3 Lys14 (H3K14) as a site of propionylation and butyrylation in vivo and carried out the first systematic characterization
of histone propionylation. We found that H3K14pr and H3K14bu are deposited by histone acetyltransferases, are preferentially
enriched at promoters of active genes and are recognized by acylation-state-specific reader proteins. In agreement with these
findings, propionyl-CoA was able to stimulate transcription in an in vitro transcription system. Notably, genome-wide H3
acylation profiles were redefined following changes to the metabolic state, and deletion of the metabolic enzyme propionyl-CoA
carboxylase altered global histone propionylation levels. We propose that histone propionylation, acetylation and butyrylation
may act in combination to promote high transcriptional output and to couple cellular metabolism with chromatin structure and
function.
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Kebede AF, Nieborak A, Shahidian L Z, et al. Histone propionylation is a mark of active chromatin[J]. Nature Structural & Molecular Biology, 2017.
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BRI

EHRBREYRENERELENEZENED Fo HFHANET 2D WABXIBNEQRABEITLUETHL 1,000
EA, EMNETEHBRZSHKNEARAZE DTG ELYELTE 3,000 ~ 4,000 MEA, WL EARANBENES~20% LA,
RS BEEEEEARANMNER, AltEBEEEEENERARAFMHRABRALNER,

BEEAERE. BaRMENRIETENZAEMRBETBENNFESEM, ERBURIHEE Thermo Scientific &
#EY Q Exactive HF-X FF &, BEZAS. KIBEMNZARL, KMENMAR. AASHEREEELRNEAT 10,000 4,
BBR LB IR AL AT 20,000 1, ZEAMAEMFAISRAT 3,000 4, ZRMEMHARATF 10,000 4, LT EHRAFE
IMAFH S RERR,

BRASH

= BEE EE5E RIEEIT E%8
BRAEEEELRKA Thermo Q Exactive ™ HF-X TES > 10000 NEH 70 NERH
EARERRIERRA Thermo Q Exactive ™ HF-X IMAC = 20000 MEERLALR 80 T~E%H
BRELHAERRA Thermo Q Exactive ™ HF-X MEBR B ERE = 3000 MRS 80 MEAH
ERESENEARSE | ThermoQExactive™HF-X | MSESZHEMESHME | > 10000 MTRMAS 80 MEAR

7 EEIN 30 MEAS, FEHAEIN 10 MEAH, = 90 MEEZEILSL

ToEAGRIEATAURE AR REFAN (K. R, BUREK. BHR. 5R. BRFHRA. NFE. BHHEAR) ; &
SFEEEANKER (MK KRR ER. RERER. I8k, ARIEREFELS) ; SEFEEORNALNAN (ONHM.
AARAR. AAREAXRESR) ; EEARDVPVARNMARE GHIEFHER. EUMHA. BYZ. F) ; HED. BX (A
EERBEBEE 60% HLLL) .
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The developmental proteome of Drosophila melanogaster

MRWR: Ré8 | HE  F: Genome Research
FMEF: 10101 | ARBW: DFEVFHRRFA (MB) , XE%, #E | &RHE: 2017F 44

e

Drosophila melanogaster is a widely used genetic model organism in developmental biology. While this model organism
has been intensively studied at RNA level, a comprehensive proteomic study covering the complete life cycle is still missing. Here,
we apply label-free quantitative proteomics to explore proteome remodeling across Drosophila’ s life cycle, resulting in 7,952
proteins, and provide a high temporal-resolved embryogenesis proteome of 5,458 proteins. Our proteome data enabled us to
monitor isoform-specific expression of 34 genes during development, to identify the pseudogene Cyp9fpsi as a protein-coding
gene and to obtain evidence of 268 small proteins. Moreover, the comparison with available transcriptomic data uncovered
examples of poor correlation between mRNA and protein, underscoring the importance of proteomics to study developmental
progression. Data integration of our embryogenesis proteome with tissue-specific data revealed spatial and temporal information
for further functional studies of yet uncharacterized proteins. Overall, our high resolution proteomes provide a powerful resource
and can be explored in detail in our interactive web interface.

X5
48 (Drosophila melanogaster) , EREEAE, 28, MEERE, ERARAR, REEYMF

HRE=

RBEMARRAENRERFIEREMZ— EEESARF, SEIKRE, R, WBNRREMER, ZHTEHR
BTE. Brl, RBABISMRSETRRKT, AM, BRKFNNEREARTANFETNEF, BNENRER
MEEATHEORRELEFHRETE. EEEMAEIANFNEESKRERSE 1586 1, RBZ—/ D RENER,
BEFRENAR, ZRERTRIEBE—ME, ERRAFESFENRIE (KY2000 MEARK) , ATFEETBENRELRE.

P Pk i

ER4EREE [ SR [R4R8IE

BB RN 15 A (AR Label-free EBEERA, M BB EERADT
RIS BIENRE) 17 FhiEAs; 4 75 5h; BANMERENEREERADN
MEMEES; # 68 4 runs, 340h RS EERAREKEDH
$ 68 PEA MRS EERIN

NEBER / BERD
i %X BRXEBRAD
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1. EARAEESR
#£ET 9,627 NMEHMR, 7E FDR <0.01 BFAE 144,067 MREFRIAFT. 1,078 MNEERH 8,549 MRBEHF. £E
HHESEAR/L PR ET UESNRYKENNRNER. iEGE, X 7,952 MEARFITEED .

2. BOERRENEARRANHZE

RESARNENEEMEFNEERBERE, LI 4,627 MERAR, BE—+NEARIUEMREMBELUIE (B
1A) o XWRXLEFELKENEQRHIT GO TREESNAM, XLEROEASENMEEREDABEX (B 1B) ; FE
AITTRERNBNEHEEPDRH 1,386 MIERAM 1,978 MEFREANEZELR (B 10) .

3. E NS ANEREARA

EARAREBET 6 MELNHS TR, X 1,535 MERFTNEARATFNASHIERFRIEP LI (556) ,
HORZRERE (473) , 88 (317) Mzxh®R (189) . WAREMRMERERQ#HTT GO BEEDH (B 2A) , RIMAEMBRED
B, TBRSELORNVARBRAEEXNESRES HEMNFFHNNERERMEATER/L T RNARENRKES;
RSP, TERSHRLEEEL. ARERAKZASHRED (B 28B) .

4. BRRASTEARAXEKS

UERARE T1E (Eig71E) AFIMRERASEARARE (B20) . EATEEERRAZE, AEEMEMFA (B
2D0) . BEEAHN, ARZBERT, RNE-THRELENEQR, MESMEESENE RNA (B 2E) , RBERAZF
TREEEMNEBBKT, XHUIERTEQRAMTRIBLABHNUENL,

Casas-Vila_213694_Fig2

[

Hsc70-4 a0 AlphaTub84D
‘ R oo .. ..u.., - .
5 EH B
proces: g

Lot Lot
T T IITTTITITTn

B 1H{BEEEDR E2EZREB DN
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5. REFERBEPHFRREEARS T
RIT 308 NMEMERM 374 MM RMEERQR (B 3A) o EAEPICNE 21 MR RMEELR; EHEEMENER
BhE 155 HEARFTERS (B 3B) o

6. NERRS

E11¥A9/\ ORF (smORF) ®JiX 100 MRER, XENEAEMIFENTARKXE, HEEMEMES—HFRTH
fazheE, EEMNEQRRFIEENRETEMERF LT, 0268 VNER (B 4A) , HA 84% AR HES M
HIRKANEY (B FE 15 B
7. RERA SR

£ET 29 MEENEAR, REXSUXLEEARILETT RN, BERRKIAABREER Cypofpsi WE 5
ISR 23 NRK, TUASBIRES N KimH C RIHXIHAELAD, RIAXAIEERZRER (B 40) o
8. R A BIEXEABAS R

B/ WEfRUREERE MR (B 5A) , BRUE 6487 NERR, HA 5458 MEELBEIMNERNEEFEE, £ER
RIAZER 1644 1> (BI5B) » WERKRANEQHATT GO BEENH (B 5C-E) -

E 3 rsFREEaRS E 4 /NERBSS Cypof3psi FREFEILIE

MRLIE

EEIZAERE IR CRIERAN RIgE s F L
MEHTT T EERARAF DN, R TXHLEAR
RK. RANMRTEMBRS I NERABEARYA, =
SEQYH; WHEREAAH, NEAH, REES. &
HRRASEQEXEKD, BFTEQRAFHRL
BHENEER,

SE 3

Casas-Vila, N, et al. "The developmental proteome of Drosophila
melanogaster." Genome Research 27.7(2017):1273.
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The Ubiquitin Proteome of Toxoplasma gondii Reveals Roles for Protein Ubiquitination in Cell Cycle Transitions

MRAMKR: SHREEF | HIF): Cell Host Microbe
FMETF: 12552 | RRSM: FREHERMEEY | AREE: 20155118

e

Protein ubiquitination plays key roles in protein turnover, cellular signalling, and intracellular transport. The genome of
Toxoplasma gondii encodes ubiquitination machinery but the roles of this posttranslational modification (PTM) are unknown.
To examine the prevalence and function of ubiquitination in T. gondii, we mapped the ubiquitin proteome of tachyzoites. Over
500 ubiquitin-modified proteins, with almost 1000 sites, were identified on proteins with diverse localisations and functions.
Enrichment analysis demonstrated that 35% of ubiquitinated proteins are cell cycle-regulated. Unexpectedly, most classic cell
cycle regulators conserved in T. gondii were not detected in the ubiquitinome. Furthermore, many ubiquitinated proteins localise
to the cytoskeleton and inner membrane complex, a structure beneath the plasma membrane facilitating division and host
invasion. Comparing the ubiquitinome with other PTM proteomes reveals waves of PTM enrichment during the cell cycle. Thus, T.
gondii PTMs are implicated as critical regulators of cell division and cell cycle transitions.

XA

BEH; 2&; hE; F4£8; ARAELR; EhREEIm
HsTE

ZERR—MAT6 MNEERAMRNNER, ISEEMNHRRIZRESS, EBRIATAKENARISE. EARZERE
E0®E. ZEAKRMEEER. THREMN. BRAEUNEARBTEXEER, STHESETMRATESR, BOlA%E
FEAHASC VTR O NES, HEhEDOEAEEFEARRTEFR N FHE. SHERNERAREZXILFAEYR,

BEXMEFEEMN (PTM) NERAETER. BAHRHNSHEREBEFHITZRUEQRARR, NEABRSHRZER
B EEIEFThEE,

FikiE

BN SRR FRig 3R [E4R383E
HFRNR: SHREAET FEWEERA: LCMS/MS Motif 5347, GO BRI, REM
ENFESRAS . 4HAR A HAR RPN ERENE BIFRRER S & K-e-GG FifE, B, WAREMAEE (L
(ERRETF 2 MIARESM 2 & Mascot 1€/ BERBEER: RAMEAZEMINE N
MFES, FINRET 2 MRAER) MiRREE: ERRMAZSHARNAS HEREA FIARR) #HITZEWL
BB E U IB B E EHESE
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MRGR

1. ZREUESHEAMARPYEX

B3 Western Blot IERRZ RV ERE FH B
7 (B1A) . FIARBEREELE (FA) BNER
R ZENESHERABAERPER (B 1B) , KA
A E AT SHERPEERIZEN.

2. [BREEFHREZ R UM REE

FAREFR, ERAEREFFEEE 454 M2
ZWUEBM 800 Mim. AMAIMZENERRES
MEMLMINEE (B 2B. C) , ARBREENARE
a1 (IMC) AN SEERRZENEARN 18% (B
2B. D) , #H 8% Bz RUEL ST ARLAMARR,
B BMZENEREMUTIRER LA, HER
RIS 50 8 MIZRUWEAE ML T LA,

GO E&E£ N1, ARBHRIATHEXNIER, 5
TR, SEMThEEANIZMEAR D EXEY GO FEW
EEES (B28) , ABDZRALEQEIEFE
e (3B MEEHEREBSF 60 MiIR) o ok, s
BMNS5EMameEs (FImEEg) hWEEF S

(10%) , FRERZHIEFSRNEDBLNE
TizE W,
3. ZERWEMR LSBT motif B3R

SAELAR—1F, STERPEZRLLBTEN
REAER, MESSMZERUHER (Tto+7) B
[EBREEMAE (B 3A) 7 Weblogo #HiRE (B
3B) . REEEFEFNELS ALARE, EHEEEMN,
RERUHRE K AE,

4. HERZRUIMIIIEE
HEANENEBHEADTRRNRBRDIE,

E8 M SHRATH LKRNE 35 MzRMuR (B
4A) » BRABEMARASHERAZTH LB RELRTE
BEHWAI MW B . REACFIEARL, BRRT
H3K24 SMRDHIIE S Z R ERERNHSRREE
+ (BE4A) . ERZEEEMEREHTT H2BK120 0
H2BV By WB 1, MBI TEL FENES (B
4B) , REBESHREERPEFE R -AEBAEREY,
BHERTEE (B 4E) ,

1 ZREARBRAPHERER

2 SEHPZRNEANEE

3ZRUMIERAEAENRERIFR

4 SHRPSERHE. {DHIF DNA
EEEXENZRMEIRIR

85



Nevo gene

EREBR

5. FAAREAREENEREEZRCEAR

ESH R sh MEAREIER M HERK, WEFGLMS/MHE (B
5A) . SITFRBRLAIZRVEARASZEEZHMA MRNA E4HBE
MR = £ GLKHA (6.8-7.6h) , LUK S/MHEAHER (3-4h) (A
5B. C) o HH mRNA7E G1  EiFN 51 Mz HZWERHE DNAFRIA
FHERRAF. %M@ S /M, ZREZEAN 70 MEER LA, 1551258
LoD IMC AR REANER,

6. E3 EIZMM AR ZRUBEARARPHREREEFZREANES
ZRMIEHEL. E2 M E3MZRERBNS, E3EEMEEREN
ZERARYNESHEF ZRER Y. TEEN A MNSHERBEE3 &
1B, 24 MRk E3 EIEEEA mRNA EARA RS EIE, Heh 13 M
GlHiaEe biE, 111MES/MEfREIRSe biE, 5€EAMNGIMS/M
HAE3 E#ZM—3 (B 5D, E) » EZzRMEETEFEMMEEGRE
PRIZRIERICHE E3 EZMIZRNES, FRATANEZRMBRE,
BT SHERPEEXZERNENGIR, EF 30 M2HERAHRATN. 5
E3 EiEE—1%, JIMEZRMESTE S /M #hiel LiARE (B 5D, E) o
H—FRNMMNETAEPBAHENBRMNRBEFHNZRER, AW
346 MizEEARK, HY 51 MEAREMRINRBETHEN. ERMSFESR
PERMZERUARRLD, ClEANERREEES (BS5F. G) .

7. ZRCMEMEIZEEN (PTMs) ZiEl#Y crosstalk

ZERUESHEMERLER ZBC MR FEEYIN crosstalk, i@
B ESHEHMEMRAL (6A) , XM 21% BTEWEARBRZEIL, R
RIZEZAF SUMO BifZialfZEXEt (B 6B) .

BMBRABEZZENSHEBIARES, BRI T8% HZRVER
WIEHER L (B 6A) o FAS5 ERERNAMMEREEANE M PTM
BIREN KR LR PTM $UBSEHITEE ST (B 6C) » KIMEHAAEHA
BEHHNERPEZRBRL, HPRKKE Gl HBEE, —&KES/MH,
EGIMEZENERRTE 35 MRANAKEBERKY, BERAKSHPIME
HRAKRERS/MBEANES, EZRHUNBRECERRMIEEES
/M ERIAR EAMER, HER 63 MELARES, BiFZ2RUMBMERLN
EARE IMC AR ERELR,

MRLIE

5 ZRNEAREEARABATEAR

6 PTM &R AN AEEARE RS

KRN SHREE FHTZRUEARADT, FEEFEEMMINENERQRLEE T BT 500 Mz WEMIIE
B, HERR 1000 Mim. EESTREA, 5NHZRUELRZARARATN. I, FEZRUEAEMUTAH
FBRNNERESY), RETENSHEADRNBEINEG. HZRASHMWIFFEEN (PTM) E8REA#ITILRER
TAREFR PTM EE8KRN. Hit, SR PTM #RIANR A D HAARRE IR KRBT EF.

SE R

Silmon NC, Yakubu RR, Chen AL, et al. The Ubiquitin Proteome of Toxoplasma gondii Reveals Roles for Protein Ubiquitination in Cell-Cycle

Transitions.[J]. Cell Host & Microbe, 2015, 18(5):621-633.
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Region and cell-type resolved quantitative proteomic map of the human heart

AERStR: AEOBE | H Tl Nature Communications
FWMETF: 12,124 |  ARBA: BEOESOM Max Planck &£4mAZF | &XRAE: 2017£ 11 8

L

The heart is a central human organ and its diseases are the leading cause of death worldwide, but an in-depth knowledge
of the identity and quantity of its constituent proteins is still lacking. Here, we determine the healthy human heart proteome by
measuring 16 anatomical regions and three major cardiac cell types by high-resolution mass spectrometry-based proteomics.
From low microgram sample amounts, we quantify over 10,700 proteins in this high dynamic range tissue. We combine copy
numbers per cell with protein organellar assignments to build a model of the heart proteome at the subcellular level. Analysis of
cardiac fibroblasts identifies cellular receptors as potential cell surface markers. Application of our heart map to atrial fibrillation
reveals individually distinct mitochondrial dysfunctions. The heart map is available at maxgb.biochem.mpg.de as a resource for
future analyses of normal heart function and disease.

Ki@in
DA, FERAY, Labelfree, BRE, BH, LIERLFLMN, CALRE, TR

HAEE

DRBAGHNEZSRE, ABNOEE—EHRFHYBE 20 2k, 8—RIKEHZHBESHMIMN ZEEERERIE
E{FFFrTEBY. EfREIEE, ORBEMENEE, OMRR, KiBKMERMKEAR. OENAREERFTERHIUE, OEMRLT
“eZff (CF) , BB (AF) , FBALAERE (SMC) AR (EC) - B BRI F XK EBLLFUNIAFER N
SHMARAR -, O gEEE DB XEE A B A ORI WS . Ol RRE B At BRIt TR,
MEEBZS5HFREFHE, AROEEZESHARKT LD FRIE, BRANAEOIERRINEERTIAR.

P ¥k

:VEES FRig R [R438IE
3PRBERROME, S MN0IERE = PH 4S8R 8 MBS, OAEE B RAEE
fREIFREE 16 AR AR, Label-free Bai&434fr, 100min/ {8 REOBEFFEIED 2 E R BRA D
iST 75746 &1Fm o
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1. BiLOEZEARAEE

A HEEZ 181,814 1 unique peptides, FLEZZE] 11,236 4 protein groups. FAIEE AN Y FIBEERR
38%, FEEFEEHAERENERRIIEESE, NANRELRARREE2 (MYLT) FHIBEZXN 100%, MaxLFQ &
EET 11,163 MEH, 10,751 MEHRB O 16 MESIXE, 10,447 MEBXREONNOMHARAEDR (B 1d) . Fi
BEXENEARAFRERRS, S1F 4 MORBRXE, RATNEER ECM ARk, EBHFYLERT 7,800 MEH,
5 “human draft-proteome” #tt, ERSTEHERE=E, BEXBINEFEEEH,

2. FEOHERBRIENEARA S

AT LmTE 16 MBI XKIBENERRAFBMESERY, SHARAT PCA SFHNAE, REFREESRIFE
EEH. NEEENBEZEAZEENMNREE—E (B2 . = MEFNERXS, FES5 MYL7. MYL5, COXT7AL.
SRL. TTN. BREZEH (COL4A2, COL14Al) . EELZER (ITGAT,ITGAS #1ITGBL) , UKRNEXEHEME (BGN) %,
XEEARMNTIRES ECM A FENNESRRZENENFES, ECM K2 RIEAERRRE R RAF K HHIBAMEST
B (& 2b) .

H— P EERATEAEBNEARAKTE, MARKMENAEALEFERSEEN 21% (B 3b) , 2T,
Hela 4BREFRLERMIAZE R AL 7%, MMEEMME S &L 3%,

E 1. AROBRNEEERRSE.
1igite b. B ROEAREMXENEEEARME.,
RO AR BN E B R ARE, d. A0
XiE, R ESEEHMER Bar B,

loml
a.3%
=
o M2

2. BF 16 (ORI E B FRARAIEHITEY PCA
D
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E 3. FROEKEERFANER, a. EREANRE
AE (FDR<0.05) , HE&ITER AL B. CKIHETRERE.
MEMMEHEZ BRNER. b LEERFIHI8CHA
fRANED S, TEERAEOEKEMMED S,

3. (DIEE A REGSE B EAR IR AR R

ATHRIAEHAREREES AT MEARROES ERORZ BN FERNEE, MRARBSWET 3UBEHEENAL
DEER, FHERABINOLELEER, SSREBFRTNEERRA, BB ISTHERFIEHZE, NHRAIUEFRE 2
KAV [B] ASHERLO IR AR FITH M, EA 300min ARERNENE (B 4a) . BEXMGE, HRARXT 4147 MERR
DIFAEOEEBRS 3681 MEHEELLVEERHITEEN N, SHREFAREL, BEFEAR 104 MEEEETHE, 3071
EALA (B4b) o

B 4. DIEE B REEE STV IGRA A

R4
AEAFER “loss-less” BYE PH RAEDBHMS O YIERRIE, EEWNOARNREXIES MR E S A EE,
FMFEEET B 11,000 HEAQR, XRIESNIEHWARBROEHITHRRAENEARAT
FMAERRMERE, FETIERE, EREIRRBBSEIRE R X OBEFAFHITIN , JARREIGRE AR M T A8,
AREEE, AROEKENERREFEES, NI AENERITSYIRMT k. MREREETEHEEZNS
BEARAENZESLEE, MRFERRFRRE TS AR,

SE 30

Doll S, Drefien M, Geyer P E, et al. Region and cell-type resolved quantitative proteomic map of the human heart[J]. Nature Communications, 2017,
8(1):1469.

89



Nevo gene

SERER
=l

AR AR S B A A

Cell type- and brain region-resolved mouse brain proteome

HATI: NATURE NEUROSCIENCE
&REE: 2015 F 11 B

WAXR: ERARSHEEHE |
EIMETF: 17.830 | ARV DRFEAEHAR |

e

Brain transcriptome and connectome maps are being generated, but an equivalent effort on the proteome is currently
lacking. We performed high-resolution mass spectrometry-based proteomics for in-depth analysis of the mouse brain and its
major brain regions and cell types. Comparisons of the 12,934 identified proteins in oligodendrocytes, astrocytes, microglia
and cortical neurons with deep sequencing data of the transcriptome indicated deep coverage of the proteome. Cell type-
specific proteins defined as tenfold more abundant than average expression represented about a tenth of the proteome, with
an overrepresentation of cell surface proteins. To demonstrate the utility of our resource, we focused on this class of proteins
and identified Lsamp, an adhesion molecule of the IgLON family, as a negative regulator of myelination. Our findings provide a
framework for a system-level understanding of cell-type diversity in the CNS and serves as a rich resource for analyses of brain
development and function.
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Sharma K, Schmitt S, Bergner CG, et al. Cell type- and brain region-resolved mouse brain proteome.[J]. Nature neuroscience, 2015, 18(12):1819.
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Accumulation of succinate controls activation of adipose tissue thermogenesis

RN NEIRERERASR | H T Nature
FMATF: 41577 | ARPEA: BHEEFR&HEETFERE | 4AXREHE: 2018F7H

mE

Thermogenesis by brown and beige adipose tissue, which requires activation by external stimuli, can counter metabolic
diseasel. Thermogenic respiration is initiated by adipocyte lipolysis through cyclic AMP-protein kinase A signalling; this pathway
has been subject to longstanding clinical investigation2-4. Here we apply a comparative metabolomics approach and identify an
independent metabolic pathway that controls acute activation of adipose tissue thermogenesis in vivo. We show that substantial
and selective accumulation of the tricarboxylic acid cycle intermediate succinate is a metabolic signature of adipose tissue
thermogenesis upon activation by exposure to cold. Succinate accumulation occurs independently of adrenergic signalling,
and is sufficient to elevate thermogenic respiration in brown adipocytes. Selective accumulation of succinate may be driven by
a capacity of brown adipocytes to sequester elevated circulating succinate. Furthermore, brown adipose tissue thermogenesis
can be initiated by systemic administration of succinate in mice. Succinate from the extracellular milieu is rapidly metabolized
by brown adipocytes, and its oxidation by succinate dehydrogenase is required for activation of thermogenesis. We identify a
mechanism whereby succinate dehydrogenase-mediated oxidation of succinate initiates production of reactive oxygen species,
and drives thermogenic respiration, whereas inhibition of succinate dehydrogenase supresses thermogenesis. Finally, we show
that pharmacological elevation of circulating succinate drives UCP1-dependent thermogenesis by brown adipose tissue in
vivo, which stimulates robust protection against diet-induced obesity and improves glucose tolerance. These findings reveal an
unexpected mechanism for control of thermogenesis, using succinate as a systemically-derived thermogenic molecule.

%5217
IRERERRLR; IRIAER; TCA; JEMS| (ROS) ; AE
HSE R
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a IIl. BAT abundant d III. Enriched upon thermogenesis
1. FEER R RS R A AR h P A RIS ;

o=

KR LSRR S 1 75 S T 5% N R BE B 4 4R 2 B
ERNABIE (B 1la) , REEEFUT=AME 2.0 Y

ic
thermogenesis | signature of

# (D) RRMEREARPAEYNESE (RElE B e S e

log,(fold change BAT vs SubQ) log,| lf Id chan g e BAT vs

t‘
o

logy P val

3
e

H

s 0 5
) log,(fold change BAT29* Cvs3h4° [

BF4B4R BAT S5 FEBISREAUALL; B 1b) 5 (2) LRI Lo

ubQ
9
o
B

SR BSAS AR IERE  CIERARNE ) -
BETEEN 10%; B 1) ; (3) BEE4ACS
29° C 4flLL, BAT BMEEEABMMRERN (B o i j 3l
10) . RERMRENEELE MR (@ e W"“ o 88 ST

FYIRIAER, S— 1M cCAMP- ZREIES A S5 BRI AMP, 7E 4° C{EERIB T, &I BAT FRIRIRE/KTFEARSTF TCA
BIAPREAMAEY (B le, ) o tboh, KEARET 4° CHY, RTREMARTAKEEHARNSEILMN, T2ERSR
HERERE (B 1g) .

2. EFNEIR B ARMARIMRINERN S E

@it B ERBk ST [U-CCl B NER [U-ClARIEER , R INTE BAT RILERTEIR 1A TCATEIF M EBRUR, {8 BAT 7E1EE 4°C
SRR, [U-Cl AERAEMIEARNAE, EET4E BAT sEBMAMINESIRIAR (B 2a) . HIABR TS THE,
ARIMEINRRRVRESRA—, NEREEE A CESRIRNERAS, RBARIMNEDERBEET BAT NRER, 1liLEESRT
ERANSURAISGIRIAR, KINZARRZIRIAR, RIS BAT LLIEA BAT RIRIABM SRR, MM [U-°C]
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Mills EL, Pierce KA, Jedrychowski MP, et al. Accumulation of succinate controls activation of adipose tissue thermogenesiNature[J]. Nature,2018.
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Lipidomics reveals accumulation of the oxidized cholesterol in erythrocytes of
heart failure patients

MRWNR: OE=IBEE | B F: Redox Biology
FMETF: 7126 | KRB BEKEKRY | ARHE: 2018F4A

L

Lipids play an important role in the pathogenesis of cardiovascular disease. Changes in lipids of erythrocytes are indicative
of the outcome of pathophysiological processes. In the present study, we assessed whether the lipid profiles of erythrocytes
from heartfailure (HF) patients are informative of their disease risk. The lipidomes of erythrocytes from 10 control subjects
and 29 patients at different HF stages were analyzed using liquid chromatography time-of-flight mass spectrometry. The lipid
composition of erythrocytesobtained from HF patients was significantly different from that of normal controls. The levels of
phosphatidylcholines (PCs) , phosphatidylethanolamines (PEs) , and sphingomyelins decreased in HF erythrocytes as
compared with those of control subjects; however, the levels of lysoPCs, lysoPEs, and ceramides increased in HF erythrocytes.
Notably, the oxidized cholesterol 7-ketocholesterol (7KCh) accumulated to higher level in HF erythrocytes than in plasma from
the same patients. We further validated our findings with a cohort of 115 subjects of control subjects (n=28) and patients (n=87) .
Mechanistically, 7TKCh promoted reactive oxygen species (ROS) formation in cardiomyocytes; and induced their death, probably
through an ATF4-dependent pathway. Our findings suggest that erythrocytic 7KCh can be a risk factor for HF, and is probably
implicated in its pathophysiology.

%7
DIERIS; BERAY; 7- EMBEEE; |IWAIK
WRER
ELKEEROMERREENATNRERRE, BT ORNEELHRT MRER, SSBOARIE (heart
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WA, SWEABEEE (41 7TKCh) £ HF BEOMMANSESTXIEA, MmiAE (W0 PCs. PEs#1SMs) HIKFEE
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KRR, HABHERKNIE (B4C, D) . ERK
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E) , LC3A/B hE&fF= (B 5B, G) , &
BEiES ATF4 #1 CHOP A S S EULALAAESE
s

5 TKCh Zi&E ATF4 @i

HREIL

AFRFERT 10 FIEE ALK 29 6 HF RRS AN B EHITIERARIE S, LI HF BEIMEMERAERSESR
TERLARA R R, HF BELLHMAE PCs. Pes. SMs /KFPE1EK, M lysoPCs. lysoPEs Flt&E KA S, HA,
TKCh BEMBBRENE HF BESEEWRAX S, BEFEAMEPRRNKFS TR, M 7KCh FAARFNRRSHT
SEMEFE UK ATF4/CHOP 1+ S8 H4ARESET, &8 TKCh 257 HF MBUREIE, FrUUI4AM TKCH BI8ER HF 89—
MNEEBKRER.

BrRM: #AER/, D40 TKCh AS S HF #HEBIIEEARRE, NERE SR —P I,

SE R

Tang HY, Wang C H, Ho H Y, et al. Lipidomics reveals accumulation of the oxidized cholesterol in erythrocytes of heart failure patients[J]. Redox
Biology, 2018, 14:499-508.
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Metabolic biomarker signature to differentiate
pancreatic ductal adenocarcinoma from chronic pancreatitis

MARANKR: BRERSERENEERERE | 8 T Gut
FMEF: 17.016 | KRB BPRFRREARF | &KREE: 2018 F

HE

Objective:Current non-invasive diagnostic tests can distinguish between pancreatic cancer (pancreatic ductal
adenocarcinoma (PDAC) and chronic pancreatitis (CP) in only about two thirds of patients. We have searched for blood-
derived metabolite biomarkers for this diagnostic purpose.

Design:For a case-control study in three tertiary referral centres, 914 subjects were prospectively recruited with PDAC

(n=271) , CP (n=282) , liver cirrhosis (n=100) or healthy as well as non-pancreatic disease controls (n=261) in three
consecutive studies. Metabolomic profiles of plasma and serum samples were generated from 477 metabolites identified by gas
chromatography-mass spectrometry and liquid chromatography-tandem mass spectrometry.

Results:A biomarker signature (nine metabolites and additionally CA19-9) was identified for the differential diagnosis
between PDAC and CP. The biomarker signature distinguished PDAC from CP in the training set with an area under the curve (AUC)
of 0.96 (95% CI10.93-0.98) . The biomarker signature cut-off of 0.384 at 85% fixed specificity showed a sensitivity of 94.9% (95%
Cl 87.0%-97.0%) . In the test set, an AUC of 0.94 (95% CI 0.91-0.97) and, using the same cut-off, a sensitivity of 89.9% (95%
Cl 81.0%-95.5%) and a specificity of 91.3% (95% Cl 82.8%-96.4%) were achieved, successfully validating the biomarker
signature.

Conclusions:In patients with CP with an increased risk for pancreatic cancer (cumulative incidence 1.95%) , the
performance of this biomarker signature results in a negative predictive value of 99.9% (95% Cl 99.7%-99.9%) (training set)
and 99.8% (95% Cl 99.6%-99.9%) (test set) . In one third of our patients, the clinical use of this biomarker signature would
have improved diagnosis and treatment stratification in comparison to CA19-9.

ES 1 3E
BIRSERRE; IR (HEY; EYITEY
BRI

EXH¥ERBE

914 BZiA A MAFMMTEA: 271
fIRARS BB (PDAC) . 28211
1EMERERR A (CP) . 100 i FFAE{L (LC) ,
261 93 ERREAS

=MEREVITEMTREREE: RRE
(n=201) , lZ&E (n=474) . W
R&E (n=239)
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BAREE

EEEEREIAF: GC-MS
(Agilent) , LC-MS (Agilent)
HEE2: SPE-LC-MS/MS
fERR4A: LC-MS/MS
BIBER M SIMCA-PV.13.0.
TIBCO Spotfire. R2.8.1

ER5Hh

BERLMFEST (ANOVA)
ESNZIEE3 (penalised logistic
regression )

PCA 21

ROC 534
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1 SE88igit

BEIRE=Z1TZRIZTFOMN 14 BRI
E, BE2T1URRSERE (PDAC) | 28211
1ML (CP) . 100 I fFEEL (LC) , MUK
BERERME (BDs) MARIFRERERBEN
261 3XTERAEAR, #1T LC-MS #1 GC-MS B9 514
FHM. MAZMEREMIRSYRRE (RRE,
WEREERIMIER) #1T, HEFED 477 MRE.

15283t

2 RIMES B RIR A £ MRS R

BEZAFFEEN, FIEMMEFERPLIMT 10 £
RBIEEE 47T MBI (RRE: 364 1, JIEE: 4771,
Midge: 337 1) » ERREHRRF, REN—XRFPMERE
BER. BHBMEAXKEY, S8 64%. EREXS
PDAC # CP 19 9 FEMIITEMBEE RFF (B CAL19-9 4 BF
Bei, PCA DR 237 BRI EEF 239 & CP BEH
FEri 3 (7.2%) M4 (6.6%) #HITHE (B 2A) . RIBEFI.
. RERRE (BMI) FIEAEMENERERS, Fill4EmE
M3 SR E S Fehimikd 29 fC84¥7E PDAC #1 CP 2 id]

RERETK (B2B) o
2 PDAC #1 CP BEMBEFLIERI TR D DT

3 R IE R RIITEE
¥ ik 9 TSI CAL9-9 1R NAS EMIR TR B TI28))I14k5F PDAC Ml CP JBERY AUC, 8%, R,

CHERE (B 3A) . AERSYEFE E RN L 98%BIaI kR (78 fIdhRY 5541, IAE IIBHR) , M/AEHZIX 90.4% (95%
Cl 80.4%Z 90.9%) ; #HLLTFIZATENEE, BEEBAILEXES 68%HRMM 75% KRt RETERBEREVITSY
BT Cut-off (HIRTEN > 0.384, #F Cut-off {H 0.384 MIIZREELBEINIAE, FHITEHIDETEEE. RERAINASITSY
By AUC &= TF CA19-9 BJ AUC (0.94 %t 0.85, p <0.001) , HUEM (89.9%Ltk 74.7%, p <0.01) F4EHFM (91.3%tk
77.5%, p<0.05) BEENRE. 5 CA19-918tt (B 3B) , EMrEMEHRS TIIGREMNAEPRIREN R TIFRAR R
RUISHDERRTE (0.93 L8 0.84, p<0.001) o TERRRRESIEBRARXIIRXILLEY, EVMTEMBTIILGE (I8 # AUC 79 0.95
FHEFTNEE (M3K) FAUCH 0.90 (B 3C) . HIXERAIYIFRMERY, EYIREMEIM CAL9-O TEIZREFMNIHEH
BAUC RAREER (B3D) .
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B 3 EMtnSYIx TIRERE B E SRR A BEX D8I ROC #iZ%

MR ERN EMITENRIE (FigdA) FrIlEE, JF
FRERXTHRLAS CP BEZEIHIMES, RI\EYIRESYET TR
BREAERRNE. BEECMERIREEE (BURM 90%) Mk
RREE AT UIRRER (SR 100%) SR EmMA RS E R BUK
M, KA CA19-9 1I2HBY, MIXEHRTFTE 25% (n=20) BYRRA
MZE (cut-off: 37U/ mL) , MEEREMIRSYELEERAMEZRE
E11% (n=8, Fig.4B) . Lt4h, CA19-9 BIRBAMEA 23% (n
=18) , MEYIFENERA % (n=17) . WHMBRENXE
80 fl CP & A 145l (17.5%) 5SHUBRAREEBERDRITFAR,
Mk, 79 GliREREEBEFE 126 (15.2%) RIBEVIREYE
PMEHTRREFAR, BERMER CAL-9 ISR B
BRe PN ARSI BT R RAM RARIAMER, MMM
FEICMEREINER ISR, LLIMER EDTA FuE MR 405
Eb B ARG E S AR,

5L

B4 (A EIgERIRBIHEATMIRERN
FRBRSE B EVATICYIRIIT S 5
(B) EMFEMBIE-E

AR ARIE A EN A IRKMEFTIEEARERRRAFHR, Mt 9 MEBENEYIRSEY, X9 MIEY
SIA REREIZETIMKRIESR CAL9-O EXE MK ARIRS DU ERE. BBEMERE.
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Mayerle J, Kalthoff H, Reszka R, et al. Metabolic biomarker signature to differentiate pancreatic ductal adenocarcinoma from chronic pancreatitis [J].

Gut, 2018,67 (1) :128-137.
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S WFETE
B/ BREFHEXE ERL. BRARNENER, WiREBNFHAIRERS EXRBHNENER,
MFEFARE DB 1~1.5cm FELERK, TIRER, TERTEANKE.

BB

E BRRRFFR, DITHTREEEN. HEEDHRERG, RERE, ERFHEH,

FbEfEo

Bia{EMiE (IP/Co-IP/Pull-down)

WFRR: IP/Co-IP/Pull-down FIZEHHERR, B SDS-PAGE KR, 1RERL LRSI AROIR 75 7R 1% o
REBR: DIARMARED FAFALIEIRZRIEAT, EHSER 50ug UL,

——1 =] y e =i
TEERARAE & BimERRA
TRELRA ErEERA
PR
. e ZEL | ZEW
iTRAQ/TMT/DIA Label-free BAEEE BRER1L N- BEELAL
RAER %ﬁmﬁ ":Ezgé;?‘ i 300mg 150mg 600mg 1g 3g
AR .
IRFIBLE (KB ER) 500mg 400mg 1.2¢g 5g 10g
TR (AAIEIOT, T,
EQME%(\ Sk BAENS ) 500me 250me le 58 10g
4 §
TEY)LALR SRAR (fﬁég)&\ ik, R 3g 2g 9g 10g 20g
e 200u! 100yl 600pl 800ul 2ml
p 100mg =X 60mg % 300mg % 500mg =% 1g 5
RN AR, AEEE 100ul 5% 60ul S 300l 0% | 500ul TR 1mUAsE
- . 50ul 50ul 150ul 200ul 500ul
e B% [ SRR AR AR MR MR MR
. = 1ml 1.5ml
m# / & 500ul 300ul 1.5ml (RESEE) (RESEE)
IR 37 = 600ul 400ul 1.8ml 2ml 3ml
ErELEE 10ml 10ml 30ml 30ml 30ml
. . 200ug 100ug Img 5mg 10mg
=E SRR 2ug/ul 2ug/ul 2ug/il 2ug/il 2ug/ul
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E i i) EEE 3BT E BRE BFiE
EHYIERLR 250mg AR
HEMAR 250mg REER
Sl >10’ REAK
e EF >5mL B, EERREK
35 / M3 200l MR ES LE LT
-80° C fR77 RBETFKEFE
FRi&R 500pl BV R ERFR
ER [ EK [ BEAZERR 200ul REER
WEY T 250mg/200ul BREKR
BEMLE >5mL B, EERAER
*(E / HEREY 250mg REER
REEFEVFEERTE
xS EYMFEE
4HE. WEY. EY =61
L) =101
[FESEZ:N >304
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