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[ Abstract | Objective To screen serum biomarkers of Down’ s syndrome (DS) in the maternal
serum and evaluate their values in clinical practice. Methods  Maternal serum samples from 6 pregnant
women who were confirmed to be carrying DS fetuses ( DS group) and 6 normal pregnant women with non-DS
pregnancies ( control group) in the second-trimester were collected in our prenatal diagnostic center. The
samples were analyzed by 2-dimensional gel electrophoresis (2-DE) to screen the proteins with different
expression for potential predictive biomarkers of DS-affected pregnancies. Then the serum proteins expressed
most differentially in DS group were identified by matrix assisted laser desorption/ionization time-of-flight mass
spectrometry ( MALDI-TOF-MS). Differential levels of complement factor H-related protein 1 ( CFHR1) and
kininogen 1 were further verified by Western blotting. Results ~ The analysis of 2-DE results revealed 29
protein spots having significantly differed expression levels between DS and control groups. Then several
differentially expressed proteins, including CFHR1 and kininogen 1, were successfully identified by MALDI-
TOF-MS. Western blotting indicated the integrated density values of CFHR1 and kininogen 1 were 5 687.0 +
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727.8 and 133 451. 8 +32 118. 8 respectively in DS group, significantly higher than those in control group

(1414.1+£715.6, P <0.01, 33 073.9 + 14 390.4, P <0.05). Conclusion

2-DE and mass

spectrometry analysis is a reliable method for screening protein markers. Western blotting confirms that the

differential expression of CFHR1 and kininogen 1 are involved in DS-affected pregnancies, and might serve as

potential predictive biomarkers for prenatal screening.
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w3 HHl (Glycerol ) | H 218 ( Glycine ) | PU Y & — i
(TEMED) (i B iR e ( AP) |+ e LR iR 41 (SDS) |
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Br, L P <0.05 H 2 HEHREAME L5 FLL LR
R ARG E X

it i 15 et AR b ®

el i .':5;,“. .
sHR4L(A)F= DS 4 (B) & & & LA F35 4 100 pg, SDS-
PAGE W 7k Bt BGRJE A 12.5% ;40 & 3 K Fo HF 2 A A5 T
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MALDI-TOF-MS JF iSO sS A A i 47 o0 A Ab B, 75 3] LT 2 e DS 41
AH N B A R S0k K, S A 2 AT 90 BE 1358 0.006 0 £0.001 0 0.023 7 +0.003 4
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REAEOFIIMILE AT R R, BA% ¥ E X 1773 0.099 7 +0.029 4 0.3373 £0.019 5
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AARE [ U OE S R, W B % 5E 9 CFHR1 I 967 0.023 9 £0.003 6 0.047 1 +0.003 1
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AFRES3 5 T A pEL #8534 7 5 5 Bl 3 TR A 2037 0.1259+0.014 4 0.201 3 £0.018 7
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i A\ Mascot U4l FE AT 43 5 LX), 48 NCBI 245 122
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Bl C3b B 4 NHMAR F C Fiifk | 222 R & 1 i)
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1.0 1589.731

1141.531

RS HRE(E(x10Y)

0.5

1.899.981

T
2000 2500 3000 3500
T A EE

B2 1358 S CFHRI HyRK$5 9L E &

T T
1000 1500

2.3 CFHRI1 #= Kininogen 1 % Western blot %5 & 4 #7

5354

¥ Fl Western blot J7 X} B2 K E 1y CFHR1 A1
Kininogen 1 2 FhEE L AEXT RZH A0 DS 21 p BRI 7
IR ZE AT 0,2 B A FRB TR LN & 3 Fra o
2 HIMIEIRATE CFHR1 F1 Kininogen 1 2 [ AH W AHXF
GrF BUERAL YA 5T BN 2 R R 7R TR R AR IR AN DS
UEYREEA LTS A Fk 5 DS Ry E & ]
SRT X2 . PL Western blot fig 25 [ 2717 49 #1401
WA AR E B X K, 45 2R 2o, CFHRT Al
Kininogen 1 Y62 BE(EAE 2 4+ R IEZS /04, DS 4 CF-
HR1 KGE R =5 687.0 £727. 8, BFH K T xi IR
BJ(1414.1 £715.6) (P <0.01),Kininogen 1 7£ DS
LR = 133 451.8 £32 118. 8, L g H K Txf
MZHAY (33 073.9 +14 390.4) (P <0.05), Western
blot 7343k 5 2-DE 3 4l R — 2k, #2718 CFHR1
A Kininogen 1 5 Ji [REFIRF VIAHOC , A LEAEH DS H
$ 7 il O 2 0 BRI LV R AR o

CFHR1(38x10*)—

Ponceau S[(17~58 )x10°]—

1 2 3 4

Kininogen 1(48x10°)— . w‘ ’

Ponceau S[(26~72 )x10°|—

A: CFHRI;B: Kininogen 1 1 2:%FM&21;3 4.DS 21; VAT
Augewkafw A RS aiTatt#egn—n
g
3 XtERZEF0 DS A& F CFHR1 # Kininogen 1 &%=
Western blot #& il £5

3 g

DS J—Ffr i Ye o p ST Mg A , HO g i 32
T L] B AR, 2550 T T
LABRIZ , 205 S0 SR MRS , (ELLEAE ) T B AEAE 8 1 2k
s TR E A2, 2 R, i B DS P
A2 5 AR R 2 M LA Tl A 2R A A T 5 [ )
SRR SR B S AR AE 1% 7247 BRI
6 AN ELAE R R I 4 AT R IT . B, Y R
AT 4 A, T B A P L G R R0 0 TR R
A, DS HZ RS 21 5 YL (AT BB S 4T ORI
FEAG LR N4 2 1 263k K T 1 3575 Ak, 25 H 3k
B A T HEE I A 7R e R M 4 2R TS
T SRR L3 FP 30 40 2 1 i S B
J5 & AT RE R R R A FORR S AR o R R 103 2
FFREYIHEAT DS 7 5 075 25 &8 T J0 0 #E 4G I, o #4K
TG LI TCBG , Z I ) ] $252 1 8 bR AR 5915, 7 i
M o PRt , ) P I 2 B0 3 16 AT DS B4 P2 i
A Rz B AL, F R, DS 7 i 075 20 R R
PRI 2B 1 AR 75 4 45 4 7 R L S 5 2 TR
(NT) LAJ 2 8 2 2 do R 5 26 22 o PR R A 45
AP, WAL DS IR IR B JXUBS: , % T 28t 14 DS 4 3%
75 KR 2 0], T2 R BB 345401 A ) 2 B A 2 10
#iiz" . RAFZIT IR R ] 5 F) 80% ~90% ,
(ELIRI N P B2 5% R BH P 256 33K 35 0k 25 79 s 4 L o
5 AR B P T 2 BT R B A% S 2 )
WURE 25 42 A MRS W RS i, 7F TS 30— 5 10 3 X
AT I PR b A BEAR R T 4R S DS 7 i A
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FB. ML X 2 FPEE A Y 3 & T, #2278 CFHRI Al

YT, AT BRI NG L 25 DNA S8 BRI 7K
e iR JLAREHEA T DS (AR {281 7 i i2 Wi (non-
invasive prenatal testing, NIPT) 4% R348 T3 K1y &
J& I AEIZIEAL I 1) 7 Hif 12 W J7 ThD e 3 1 B - 1 s A
PERE' " NIPT R R AL P 2 o 9 SR 41
WP | 2238 B AT AR I P 20 B B 7 (B AL T R 22
Atk 22 S PPAE ik L R EC RIS T T Y A
JEHERRE AR ST B % 100% F1199. 7% 1, It i % %
I8 TR AMEIZ W T Bty i T b i S 3089 153 i 8k
LR B NIPT & —Fell 5 30 DS 7
BT A T B o ANz N 5 v 2 AR BT AL G, A
WA TEAR P E AT RHE b 3k 4 ), 1 A B
ALY 8 St A R A5 ) A 78 3l 7Y DS 7 iy 7 2 2
H T8 20 Hl AT/ Jr vk . AR, IAE I IR 1
T R A I B IV Br 25, 4G F IR 2R 1 (AFP) |
NGB IR R (hCG) K iy 25 M = (uE3) 5%,
HRIEAESS E ST B SEB B T 2 B IR DS
AR S E AR AR AR , e rb B — b 25 A 00 Al T A
B BAPE R A A5 R AT etk 22 o PRI AR BRI
T 5 1 R A 7K Y- B 2 5 A BURR R S Y DS SR BIR AR
KEEREY L EE,

AR, B N AMIT T4 e Ja 1B T 2 Fh DS WYk
A S R B A 0L 37 5 A A S M 2 1 B, P A A AR ]
F OO E A R 485 M EER
13 C1 8 I 7 i i e e ik P 4
()R Jif i 22 BT LY P A AR W 2 B, HORSF 1 kAR
B FEAEA, X AR B DS I 8% AR OC 1 BRI R S
HEAREY R SR SR TAE SR T R

AWFFEAERTIA TAE LA b, A 2 B I v vk 4
ARG e DS S YA I B BRI 355 1] 7 22 S e 8 2
M, 3545 29 N HEA BEREZERNEA. RAE
Yy BiE o B i) 238 22 S g S 3 0 B 1 R A T MR E L Tl
b NCBI %45 P48 28 % B S8 35 1 5 543 il 45 CF-
HR1 Kininogen 1 .B2-##E 11 I A £ .p2-FE&E M 1 A
& (dGTP Jifg  \AMAH 5~ C3c B 4  AFMA T C3b B
HE NAMARE T CHifA 2 ZREAMIREX T B A
FEFINBARE I A-T A BERYVERCAT 73 805 (> 66 41) .
[F]iS, >R Fl Western blot 73+ Ay 5 A ALl 37 9 X BEZH A0
DS ZH X H A ) CFHR1 #1 Kininogen 1 25 [ ik 7K
FHFAT T HE, 4550 &8, 5IiEH 22 AL, DS Bk

Kininogen 1 [3&3A/KF-5 DS dER# DI

H i, CFHRT Al Kininogen 1 X6f NI 37014 0 227 i
b, 50 AR BT FEE FE P E X 2 M H AT T
Western blot Ja ik, HAWKOR 2R 1 BUE F — 258 h 3k
PR Z—EE, BA PRV, CFHRT J24MA N 7 H
(CFH) ZERI B, 76 1L LI REARIE 505 v o P T
HH (HDL) 254, 325w MATE AL S AMAS S T 19 e e
S T T R I R ST
EARHY CFH MR E L G, (HEARA
CFH A#MATE A5G 1, v] BE -5 ok = 5 A S A #MA
T I A T A RS R, DS BRI e CF-
HR1 £ 5 ) 88 5 T 1R 3 PR 247 Tl e R ER PR 2 1
S K A REOR I P CFH KB 3 Th s %
ZERG5AMIE—3, #8 CFH RE AR S DS &
AT, Kininogen 1 25 HE 8 171 | A 4 i 77 , J
PR M -PHOIK 2R GE R, AE BE UL | AAE SV [ SR Ak
IOLE Ty TP R MR AR Y RS S A R
Tt 7 P 45 W 9 Bl IR K 9 B 2 22 Bl B AR
Kininogen 1 HLA7 155 400 U8 T- AT AE , 1X MO T N U5
PSRRI A, LS B B RN o i
WIBFFEd A B, DS BRI H Kininogen 1 754 5 1E
WML B E TR . Hi, A U3¢ . CFHRI
I Kininogen 1 RI 8215 1 DS KA FIK i, A AT REAF
HTETERY DS SEHRBER ML 8 AR S o

DS J& T G 1R S 0 P s AL, L RO R AE
1/600 ~1/800 Z [], DS 4P BFAA ML i bR A 3145 L 45
PRIME o ST AETEARAS B RCAT R, B 2 SR ol 28348
it ARAE A 12 AR A S 3607 1 T PASE— 25 RS
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