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Proteome analysis of human amniotic fluid by nanoL.C/ MS/ MS

JI Yu-hua', ZENG Yao-yin', ZHOU Jian®, HE Xian-hui', XIN Fei-yue', ZHAO Jing-xian',
(1. Institute of Transplantation and Immunology, Jinan University, Guangzhon 510632, China;
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[Abstract] To establish proteome analysis methods for human amniotic fluid (AF) with nanoLC/MS/
MS for searching specific protein expressed in AF. Two specimens of normal AF were collected by trans-
amniotic puncture, albumin and IgGs were depleted by Cibacron blue and protein A adsorption, then the
protein samples were denatured, reduced, alkylated, digested and analyzed by nano LC/MS/MS. The
proteins identified in the present study were compared with the proteins already identified in AF and hu-
man plasma. 62 proteins identified in the present study, among which 22 were the new found proteins ex-
clusively presented in AF, 4 of them had already been described to be placenta or pregnancy specific. In
the present study we establish proteome analysis methods for human amniotic fluid ( AF) with nanolC/
MS/MS and find several possible AF specific protein candidates.
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1.1 &7

DTT.Tris base., Jll i~ 2% [5 % (B ( promega ) ; #f
#ti R %K (Pierce) ; Z Ji5 (Merck) , B 8 ( Fluka) ; Milli
- Q KK ( >18 MQ) B LB IERE YM3.0. 45
pm JE2% (Millipore) ; BZBElE . HEH 5 16 B
B4 (Aurum™ ) | Brandford % [ ¢ ¥ 2 X &
(Biorad) ;{843 F R B & H Marker (R XENEE) -
1.2 EAEMRAS

FHFREREMNGER ERENA (37 A) @
¥7k 5 mL,4 °C,16 000 g B.L> 15 min B 1 1%,0.4
pm G GEE - 70 CRE. BLBBEKBERS,
%8 AurumTM {57 & (B P 8216 4K 78 400 pL RER
BHEBM G, FKE LB IEK S, Brandford H1UE
EHWEE,SDS - PAGE iR £ EE QBRI
R FE400 pg WA G FIMA 8 mol/L JREK .50
mmol/L Tris - HCI(pH 8.0) iF M A, X B 2 10
mmol/L DTT 37 C 1 h ifJf, & ¥k 5 25 mmol/L
MR E RO 30 min FITRBEABN, &5
100 mmol/LTris - HCI(pH 8.0) B LR G MH R
RWRBERT 2 mol/L, AR E KN 1:50 90U F 4%
BB E8E,37 C §EE 16 h. '
1.3 NanoLC/MS/MS 4 #

MRNEORRIAZKRAHEN0.1% HH

#8 /5 347 NanoLC/MS/MS 43#fr. Agilent 1100 Nano-
flow HPLC &%t VA trap BRIE 1T, 244 A C18 Vay-
dac218MS™ (150 pm x 150 mm, Grace) , # IR 4E K
C18 PepMap™ (300 wm id x5 mm,LC Packings) , i
SHEEEFR A(EFL50.1% FRRHMK) BB
BOERIE0. 1% FRMZIE) , ERER 1 ~8
pL, BB VES, WA R 1 pl/min. ZM47H 53
EERERN5%B 5 min,5% ~40% B 150 min,
40% ~80%B 1 min,80% B {£%F 10 min /5 5% B &
V4 26 min. JUZRFFIEZ TOF T3 {X ( QSTARXL,
ABI) K3 ES/MS/MS ¥4% , IE & T RE1T, 56—
K MS FH#TEE KR 400 ~ 1 600 m/z, RIER FIRE N
B—WMS A% MEETF(EFREKXT 10,
HERTHCH +2 ~ +4) #3547 IDA (information dependent
acquire) , HBIEHEBREFEL B T, B F4E MS/MS
IDA (information dependent acquire) 3 & 1 B T 1%
FERFENLYE, X B —H S AT 3 WA, A brai A

ESfE A BSA XU HATIMFAZE.
1.4 BiESH

BRI B A % 83 ProlD %K {4 (ABI) 247, $1
ey Swiss - Prot, ZHBCEI T :MS AVFRETEHE
#0.15 amu,MS/MS RIFREZETEF 0.1 amu, Bl
PIRRR L, BB N AR P e, EE
ERHIRENRIAT 1.3(IEE >95%).

2 HR5WE

2.1 BEEEANZR

-Brandford 218 ¥ K B EORBIKENR 1.5 ~
2.0 mg/mL, H A RE M 50% ~70% FEBRH
M EEEM g6s. RAIEFKERNMERHERTHE

ENXERFEEARCETREOA¥IME

WA RHFRR TR AR X EES, BRTTURA
W7 AT TCA/ WERULTE | 3 70 M | e 58 MR B
% AWRFTRFAMNREET Cibacron blue i protein
A 535\ i 7 B 5 45 [gGs #9773k, SDSPAGE #
LRI KESHMERER(Mw 66 ku) B g X8R

M. 4> F i B Marker(97.4.66.2.43.31.20.1.,14.4 ku)
AF: %K ;unbound : 3R B £ ff Z H & 19 AF; bound: AF 1 i 5
BHF IgCs

B1 BEEEAEREF AF 19 SDS - PAGE

2.2 nano LC/MS/MS M¥/KHIERAFENH
EOREARARGERANRERIETRH
EENE,HF 2DE/MS RHFIER KRR FEA
BRI E M. BR 2DE/MS HEARE—-KR M
AUAE RN ETHESR, AR MIBEE
2DE BARADEH BABR . SRESWRRE
BUEAMEZ S FIRE, FERN K . EZHR
% B BERSRA, AN EONIEEZEF
BE gkt pH HA S FREEE SRR KRH.



H148 ZR% 4. B nanolC/MS/MS Xt AF/KHE B SR #07 101

FAEREEARATEFHNNBERHEA(LC SHRE,REEEES SR RERFRTESE
MS/MS) B ARKE S FE i, ABER SR  BRBEMT LC/MS/MS K8, XM T ELER
R BE LB ERSRAER R 2DEMS R  ABAENBEENEZR, 5 Michel 77 A8 AT
ZEEARATRBREEM N E. RUF B ERFEEEEEHAERNEE. FF7 nano
EROERAEEEAL. 5 FREMLESE - LO/MS/MS AFRMAEATLET 62 HES(E
s, B AR EMREMESRE. PROM  2,%1) 395 Michel 4P Bt SRR 32 #,
WREEKRLN 5%, TEBEMES BUREH AR/, XHEFSHRANEREERRA
LHEELE EVEASMEKNEEASEMT % LEYAFANEEANREARRTRTE
7£ PROM S RAX KR EHLHREYHTE  FEAENEABRTARMER, EfZEESMR/D.
B T B KB, Vuadens Z° R T 2DE/MS  FRAEEAMNIXER ; Anderson 417 fyBFF 45 RAUIEE
MAERRIEIRARGMEM AF 25, RAT  TE—K, Ex X% 8 X# 8. 2DE, LC/MS/MS
BMAEET AF iAFEFRALRWERES  AESFREBE LO/MS/MS 4 HRRKERES
R MBMEFEEE LW perlecan(P98160) Ml agrin  MAME R ZE AT T BEMLE, KBBT—
(000468). Nilsson £ Fff LC/FT - ICR/MS 447 MI& 1175 HEBEKNETRMEE AR ELE
EHREKAE R EET 43 MEA, Michel £ RF B, HP046 M BEFA M 4 PRIFE195 Fi
OGE/LC/MS/MS E/KFEET 69 MEM, XMW HE2 MRE, EURAFRAEABRE RGNS
BRHNERKEAEKEHRTLEEOARNER  RETUELHEEMLR.
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F1 nanoLC/MS/MS XEMEAFIKRRILE
Swise - Pro S MftHE  OCE/MR  mpEe”
accession number BKF(62) BABI(69) (1175)
094832 Myosin Id x
P00450 Ceruloplasmin precursor x x x
P00734 Prothrombin precursor x X x
P00747 Plasminogen precursor x x
PO0751 Complement factor B precursor X x
P01008 Antithrombin ~ III p x x x
P01009 Alpha -1 - antitrypsin precursor x x x
PO1011 Alpha -1 - antichymotrypsin precursor x x x
P01019 Angiotensinogen precursor x x X
P01023 Alpha =2 - Macroglobulin precursor X x
P01024 Complement C3 precursor X x x
P01028 Complement C4 precursor x x
P01042 Kininogen -1 precursor x X
P01243 Chorionic somatomammotropin hormone precursor.
P01833 Polymeric - immnunoglobulin receptor precursor x
P01884 Beta -2 ~ microglobulin precursor x
P02452 Collagen alpha ~1(I) chain precursor X
P02647 Apolipoprotein A ~1 p x x
P02652 Apolipoprotein A - II precursor x X
P02679 Fibrinogen gamma chain precursor x
P02748 Complement component C9 precursor x X
P02749 Beta — 2 ~ glycoprotein I precursor x x
P02750 Leucine - rich alpha -2 ~ glycoprotein precursor X X
P02751 Fibronectin precursor x x x
P02760 AMBP protein precursor x
P02763 Alpha =1 ~ acid glycoprotein 1 precursor x x
P02765 Alpha -2 — HS - glycoprotein precursor x x
P02766 Transthyretin precursor X X X
P02768 Serum albumin precursor x x
PO2774 Vitamin D - binding protein precursor X x x
P02787 Serotransferrin precursor x x
P02790 Hemopexin precursor x x
P04004 Vitronectin precursor X x X
P04080 Cystatin - B (Stefin ~ B) x
Po4114 Apolipoprotein B - 100 p x x
P04217 Alpha - 1B - glycoprotein precursor x x
P04264 Keratin, type II cytoskeletal 1 X
P05154 Plasma serine p inhibitor p x X
P05362 I Tlular adhesi lecule 1 p x
P05543 Thyroxine - binding globulin precursor x x x
P06702 Calgranulin B X X
P06727 Apolipoprotein A -1V ¢ x x x
P07093 Glia derived nexin precursor x
PO7911 Uromodulin precursor x
P07988 Pul y surfs - iated protein B precursor X
PO8185 Corticosteroid — binding globulin precursor x
P08697 Alpha -2 - antiplasmin precursor x
P08833 Insulin - like growth factor binding protein 1 p x
P09871 Compl Cls subcomp p
P10451 Osteopontin precursor X x
P10909 Clusterin precursor x
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(&%)
wa.ss—l’rot - kg U OCE/MAE  miEa™
accession number B (62) B (69) (1175)

P11464 Pregnancy ~ specific beta - 1 — glycoprotein 1 precursor x x

P11684 Uteroglobin precursor X

P12830 Epithelial - cadherin precursor x x
P13535 * Myosin heavy chain, skeletal muscle perinatal '
P13987 CD59 glycoprotein precursor

P14543 Nidogen — 1 precursor X

P15144 Aminopeptidase N (EC 3.4.11.2) x x
P19652 Alpha ~ 1 - acid glycoprotein 2 precursor x

P19801 Amiloride — gensitive amine oxidase [ copp: ining] p (EC1.4.3.6) x

P19823 Inter — alpha — trypsin inhibitor heavy chain H2 precursor x x
P20142 Gastricsin precursor (EC 3.4.23.3) x

P24043 Laminin alpha -2 chain precursor x x
P25054 Adenomatous polyposis coli protein x

P25311 Zinc ~ alpha -2 ~ glycoprotein precursor x x x
P31025 Von Ebner’s gland protein precursor x x
P31947 14 -3 -3 protein sigma x

P35247 Pulmonary surfactant - associated protein D precursor (SP —D) (PSP -D) x x
P35527 Keratin, type I cytoskeletal 9 x

P36955 Pigment epithelium — derived factor precursor x x
P41222 Prostaglandin - H2 D - i p (EC5.3.99.2) X X
P43652 Afamin precursor x x

P46100 Transcriptional regulator ATRX x

P51884 Lumican precursor x x x
P55290 Cadherin — 13 precursor X

P61916 Epididymal y protein EI p - x

P62742 Hemoglobin subunit gamma -2 x

P62988 Ubiquitin x

P63104 14 -3 -3 protein zeta x

P83881 60S ribosomal protein 136 X

Po8160 Basement membrane - specific heparan sulfate proteoglycan core protein precursor X

Q03519 Antigen peptide transporter 2

Q07654 Trefoil factor 3 precursor

Q08380 Galectin -3 - binding protein precursor X

Q12841 Follistatin ~ related protein 1 precursor x

Q13421 Mesothelin precursor X X

Q14204 Dynein heavy chain, cytosolic b3

Q14624 Inter - alpha - trypsin inhibitor heavy chain H2 precursor X X
Q14644 Ras GTPase - activatingprotein 3 X

Q5R537 Prothrombin precursor (EC 3.4.21.5)

Q6NUJ1 Proacti polypeptide p

Q8IWL1 Pulmonary surfactant — associated protein A2 precursor

Q8N3R9 MAGUK p55 subfamilymember 5 X

Q96JQ0 Protocadherin 16 precursor X

Q99570 Phosphoinositide 3 ~ kinase regulatory subunit 5 X

Q9H299 SH3 domain - binding glutamic acid - rich - like protein 3 x

Q9HC84 Mucin - 5B precursor x

QONTC1 Polycystic kidney disease and receptor for egg jelly related protein precursor x
QIUGM3 Deleted in malignant brain tumors 1 protein precursor x

Q9Y4C8 Probable RNA ~ binding protein KIAA0682 x

85t A B IR Anderson'” Al Michel &' (£ 1 SAFEMEH) , K UniProt FELEAK
MR, FRME T 22 # RE AF PREAMNED  HBEHP WHEQBBER, KR8 AW TH
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BrORSE 490 B R AN A B 2, 35X 6 7R 1 B E T BE 431
WHALUT -SRI FEMXNIBELDE 4 F:
Chorionic  somatomammotropin hormone  precursor
(P01243) , BEMERKEIMEK, KUTFEKHYE;
Uteroglobin precursor( P11684) , FEHKEH, ¥ /K
PR—R RS, TURAERENRE , LRIAZFEH
B8 ; Trefoil factor 3 precursor( Q07654 ) , & —7Fh
HFERG LEAREINAWBES, BF R
4 B0 3T %% B91E A ; Nidogen ~ 1 precursor ( P14543) i
EARE L, —#RAdEL, 46 TERE,
5E#EEH (laminin) BHEMHE, HREENRE
Bt ik 5 IV B R AR 42 2] 9 perlecan (P98160)
HE,ERRMRAAERAELERY XA EER. &
T, EREERABEK, 12 WEFEKEER
B B JUR PR, G L PRI #1127k 7 BY T 0k
MHLERENRE. FFAEBET 4 Fral sk
5 LA X B 4 & H: Mucin - 5B precursor
(Q9HC84) ,FEH -SB Ak ZAX S ERAMMAT
BREEMN—HELS, RER T EEHEE RS ; Uro-
modulin precursor( PO7911) , [RIAW E /i, BREH
ARBHEEREHES, KM AT #; Pulmo-
nary surfactant — associated protein A2 precursor
(Q8IWLL) iR mE AR E T A2 §iik, B4
REEEREXESZ—, S5 MEY KB ;
Gastricsin precursor (EC 3.4.23.3) ( P20142) , B
E ORI, B TRAEE Al 2%, ATKEEHES.

HE 6 HAWEHTFIRZ:14 -3 -3 protein sig-
ma (P31947),3% pS3 P A C2/M HBEWHER,
FESHERZE SR A KL LB ; Deleted in malig-
nant brain tumors 1 protein precursor (Q9UGM3) ,7E%%
MER I A G M S B F b SR b R AR A AL
pha —1 - acid glycoprotein 2 precursor (P19652) ,a -
| REWER 2 filk, 25 2R RN ERRET.
Proactivator polypeptide precursor ( Q6NUJ1) , ¥ 1% ]
ZRKETK, HAEFH M R T ##; Epididymal secretory
protein E1 precursor(P61916) , Bl 24> i H EL B
K. 258 FERZTHBBLBR MY ; Galectin
-3 - binding protein precursor( Q08380) , ¥ F. &
EI3IZEEANK RARERGENFHARE
R, AR 201 3= %o 7 8 40 B A B 4.

Hi 8 MEREB 5] Z: Cadherin - 13 pre-
cursor (P55290) , R—F KR FREMER,E
HETARA KPR EEZEF;14 -3 -3 protein
zeta/delta( P63104) , R EFF A E O A C A ER

1 R—FEkEY, TEd iR R ERA
PHRESXNRNEE, 252X EFTERNAT;
60S ribosomal protein 136 ( P83881)60S #Z A EH
136, LR N AREBEFEE 6 HH;SH3 do-
main - binding glutamic acid - rich - like protein 3
(QH299) 25 AW ARELXEQEYEENRAT;
Ubiquitin ( P62988 ) iZ % & [ ; Phosphoinositide 3 -
kinase regulatory subunit 5( Q99570) , =B} & /L FE %
B (PBK) ¥ %5 .3 5; Prothrombin precursor ( EC
3.4.21.5) (Q5R537), # If1 & J& A {& ; Hemoglobin
subunit gamma -2(P62742) M EH T A v2.

BERERAKE, HFEPFRRA “shotgun”
WEOEERM, ZRREELETERA westem
- blot RHEMHM T ERIELHERTENELER
HE.
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