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Influence of delay in blood-processing on the level of cell-free fetal DNA in maternal plasma sample
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[ABSTRACT] Objective: To investigate the influencing factors of cell-free fetal DNA level in the maternal plasma during blood-
processing. Methods: Aliquots of blood samples from pregnant women with male fetus were processed at 6 h and 36 h after
sampling. The SRY and 8-globin genes and the total DNA level were quantified by real-time quantitative PCR. Death of white
blood cells was assayed by flow cytometry after stained with AnnexinV /PIl. The plasma DNase activity was assayed by radial
enzyme-diffusion method and plasma lactate dehydrogenases (LDH) by rate method. Results: A 36 hour delay in blood-
processing led to a significant increase in the total DNA and decrease in the fetal DNA (SRY gene) in the maternal plasma. The
ratio of fetal DNA decreased from (10.3+5.6) % at 6 h after sampling to (3.042.1) % at 36 h after sampling under 4°C (P<<
0. 05). No dead cells were identified in the blood sample 6 h after sampling; however,apoptosis and necrosis of white blood cells
were identified 36 h after sampling. The activity of LDH at 36 h was significantly higher than that at 6 h (P<Z0. 05). Radial
enzyme-diffusion result showed that, though greatly decreased at 4°C, the DNase was still able to degrade DNA. Conclusion:
Delay in blood-processing can lead to increase of the total free DNA in maternal plasma but decrease of fetal DNA, which might
be related to the death of white blood cells and degradation of fetal DNA by plasma DNase,so the extraction of fetal DNA should
be done as early as possible after sampling (within 6 h).
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globin E ¥ 5% .5 -GTG CAC CTG ACT CCT
GAG GAG A-3", FUi51#.5-CCT TGA TAC
CAA CCT GCC CAG-3', Tagman %l . 5'-(FAM)
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pg DNA # & H 4 = T 3G b i & #5 LA, LL GE/
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Z iR N Y 10 min, 1 000X g &40 5 min, 7 EiE, LA
PBS ¥t 1 ¥ . H Binding Buffer ¥ 1 X, F & T 200 pl
Binding Buffer, il AnnexinV-FITC I PI & 5 1, = i
HEYE 15 min, 1 h )W FACSCalibur ¥ 2 40 f % (3£
BD 2 ")) W3k 40 B, & bR AR 10 000 A 4H
J L 3R K Bt F CellQuest B A2 #7
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(% 0. 05 mol MgCl,)8 910 pul;1 mol CaCl, 40 pl]
B2 % M EIEHE 10 ml, 2585 7 /K fic 461, In
100°C L M) TR AT L EVE BRI AR v 2 Bk I T Bk
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2.1 Zdam BRSNS GG DNA A6 K40 I
FEARSMAETH 36 h 5 . ML 28 T B-globin K& P 1 % DL 4L
BCAETR 6 h IRE S B I i SRY i PR 5 D14 B
Bk > (P<C0. 05,3 1), 3R B I A SR AR J5 1 41 17 I
ARG (36 h BL b, B 5 B % 2 55 DNA 1
Z MR )L B DNA fik b,

£ 1 BRSEMKS 4CTFER 6 h.36 h DNAKE  BAMUKZS . LDH ER T L
Tab 1 Plasma DNA concentration(fetal DNA and total DNA) , apoptosis and

necrosis of white blood cells and LDH activity at 6 h,36 h after sampling at 4°C

DNA WBC
Group - LDH
SRY GE/ml B-globin GE/ml Fetal DNA(%) Apoptosis( %) Necrosis( %)
6 h 124.9%£18.5 1214.1£220.2 10.3%£5.6 3.0£1.5 2.8%1.1 1724+23.5
36 h 59.2412.4" 2 004.74382.7" 3.04+2.1" 37.8+7.6" 14.8+5.2" 475+62. 4"

* P<C0.05 vs 6 h group. LDH: Lactate dehydrogenases

2.2  Zdat AR B ARG f tm R AR T AL 6 AL
BB B A B O S I 40 i L AnnexinV /P XL
e AT T im0 A 3 BT AXBE Annexin VB {504
LIV T4, 4 AnnexinV AT PT XS €5 1% Ay 1 3
oA, A PTG i) o AR T4 i, 25 R (R DKk
L AEARAMET 6 h LAY H R AR RS HE 28 T 4l
MAEAF T 36 h (I AE b 43 304 T R A8 A T2 1
FI41 i (P<<0. 05), HE— LA 6 h F1 36 h A 15K
W LDH 35, & B 36 h FF 5 I B LDH iS5 M 6
h AEdh B T R (R 1, P<<0. 05), R W 4 s 3 25 40
PO MR R A M 2%, A kg UL I R R AR S
ACHRAMETI 6 h 5 A M v R R AR BB T ARAF IR 36 h
Je A0 R AR BE T IR RE TR L A

2.3 Flah AR FKE DNA B & Mo &
A DU ) i AR D il 2 DNA Bl (% 9% L 3L
Ji R AN R BE 1Y) DNA Bl b 118 75 37°C W% & I 7E
B M i DNA FIRAY W 1) 3¢ i 0 B e Al b T 1
DNA /KA, DNA B 4 & 8 &, DNA ZK fif B8 1 A
KL g5 (B 1A R WZ T 75 T DNA B & 1
(s BRI ;0 h A1 36 ho il AE S AE 37°C I A I AE
B I B B AR L B B 1) DNA K A 36 (I 1B) 1 1
Z 4 ML 38 A 7R DNA FESGTE ;0 h #1036 h L5 FF b
15 4°C 5% & I A5 35 00 B e Al B B 1 DNA K fif
LR WML DNA B AE 4°C I AR 3G M 25 08059 .
B SRARFE B AR DNA 188 (B 10).,

3 it it
Angert M WS> BT T 4 1A 1R R A S = R

B 1 BEEEY #% N E DNase & 1%
Fig 1 Measurement of DNase activity by

radial enzyme-diffusion assay
A:DNA hydrolysis circles produced by serial diluted bovine DNase |
standard in DNA agarose plate incubated at 37°C ;B:DNA hydrolysis cir-
cles produced at 37°C by plasma obtained from blood samples after storage
in vitro for 6 h (left 3 wells) and 36 h (right 3 wells) ; C; DNA hydrolysis
circles produced at 4°C by plasma obtained from blood samples after stor-

age in vitro for 6h (left 3 wells)and 36 h (right 3 wells)
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2 DNA P 12246, BRI A 9835 55 40 Mt 2 1 i
BER AR JGAE 4°C AR SNE JBOGT I 32 9 25 DNA 9 520
I W0 B R) E K 2 36 h, 45 SRR WL AR AE 4°C
WAMETH 36 h J5 L M3 SV B DNA B8 T, L A7
6 h IRESRBEIN T 1 A5 A, BAR L AR 4°CAFIK
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AR LU 2 DNA AR 4K 18 1 B T s I A7 8 /N 15
% 1K TR Z 0 IR SR AR S AN BE B IR 0 43 I
KOET ACAHBZEA TN, AFFFE T Annexin
V /PR G J5 i 243 8, R ILAFTE 36 h i LA h A7
IRBEFNR T 4 L T A7 6 b AR R R A
HZET 40 M 1 H 36 h FE A MR b LDH 3E P B
FE T 6 h MFES, R M FE 4°CIRSNEIR 6 h ),
I 1 40 LT U B8 1 9 AN 7 R TS 4 i P 2 L S TR
41 DNA A 1T 68 AN W B fift i B8 T80, A3 100 3 v A i
DNA ZK-FFb i, thas R W], S0 5 DNA I
G R A R ey S S N T
TR T R 4 DNA BT,

5 )L 5 DNA 19748 {k #3455 5 25 DNA W &2
AR T BARE S B4 R IR I A = R A A A7 RN, B
SRV 25 DNA ZKF 2RI &, iR JLE B DNA KPR
24 h WEIEEARCRFRFG E . AW SE— 2 R I, B AT 2
4°C FRAT, 1A A S0 A7 OIS 8] FE K & 36 h, AR LT 25
DNA 7K P43 B B FEAIK . 15 50005 25 DNA (178 4 354
R o RIUFFCIEEE— P HUE T 42 512K DNA B 1)
AAAE o W5 2 h TR RLE REAR A JE i b g 2k, n] RE s
J& HH DNA Bif % fi# i 250, X DNA B 7E 37°C R I H
et B DNA TG T, JF BLAE 4°C 4 F L R B HE
PEC W W B A R AT AR AR KF B2 i DNA 3g PR, 1M
HIRIK S DNA B 1 10 A7 78 7] LU RE S A4 B 1 AY:
PR ANE TR 18] ZE K i )L DNA K £ B ARG, 244K, 1
Fr ) DNA BB IR )L 25 DNA, A i 23 B
it BEYE DNA LT 2307 85 DNA 7K F- A5 37 i i # 44 o1
A7 ST ) S AT A, H 2 =S b, ot 9 1 40 M oA I
RN E i GO L < I A -2 S A W S
DNA AWk L 3 FF #h 78 (137 25 DNA & i i DNA
Pty 2 A 1) L i 4 5 BURVIE 25 DNA ZK AN W7 7
Y5 L I 1 JiE L 25 DNA T UE B 3 225k I8
TP T R ARG R A A0 DR AR AR S,
PRI D, R Al A A bl OB R I
AR LA, e AT A A BE T B AT RE R IR L Ui
25 DNALH S, 2238 40 5 il w0 B )L 4 e £ i i 4,
TR T MAA 1~6 AR )L™, PR DL Ay
A 78 B IR LU 25 DNA AN fg ik #M i K DNA Fig 5 3
(1) A L P LA 5 ¢ 1R 800, 2 I JL e 25 DNA 1R 7K - Bl
AF B T 22 K T PR AT

AW TR A LR SR R 5 A4 S A T ] 3 L AT A
SFEURIE R DNA KFT- &, i iR JLE B DNA B /b,
it JL DNA (¥ L9 52 2% B, AR T iR L DNA 13t
—Lar . Dl AR AR S NS R AR B R AR S 4°C
ETAAE R BT 6 h A B, s R 3 FC 0l 9 1 40 e 5E

T2, AT PR BRI B DNA K R RGE . fr @ i oL T
ANBE BN AR B G AR 20 MR B K e s A A
oy BN N R HCA UL DR 47, 98 22 307 B DNA 7K (1 22
. AT FUIE B 7 A A7 L R ilE ) DNA K-
¥1 438 Ak 5 LV A0 I ZE T A I i DNA 1 1) B2 A 4
A7 9% DAL A N 0 M 5 PR S 70 B 11 40 i
(K124, BN DINA I (K340 361 51 BELET FC 6T DNA )
fife , T LR R I3 25 DNA KV AR e o 28 K I 1)
AT TR 18], 25 LTl , A BT 5 O 3t 37 £ B 42
B A PR VS AREAT E QUM P RS W BOE TR,
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